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EndangeredandThreatenedWildlife
andPlantsEndangered Status for 12
PlantsFrom the HawaIianIslands
AGENCY: Fish andWildlife Service,
Interior.
ACflON Final rule.

SUMMARY: The U.S. Fish and Wildlife
Service(Service)determines
endangered~tatuspursuantto the
EndangeredSpeciesAct of 1973,as
amended(Act), for 12 speciesof
Hawaiianplants:Adenophor-uspenens
(pendantkthi fern), Bonamiomenziesii
(nocommonname(NCN)), Diellia
erecta (NCN), Flueggeaneowawraea
(mehamehazne),Hibiscusbrackenridgei
(ma’ohau hele).Mariscuspennatifonnis
(NCN), Ncr-audio sericea(ma’aloa),
Plantago princeps(ale), Sesbonia
tomentosa(‘ohai), Solanum
incompletum (thorny popolo).

Sperrnolepishawaiiensis(NCN), and
Vigna o-wahuensis(Oahuvigna). These
12 speciesarefoundon I or moreof th~e
following HawaiianIslands:Laysan,
Necker,Nihoa,Niihau,Kauai,Oahu,
Molokai, Lanai,Kahoolawe,Maui, and
Hawaii.The 12 speciesandtheir
habitatshavebeenvariouslyaffectedor
arecurrentlythreatenedby one or more
of the folinwin~habitat degradation
andiorpredationby wild, feral,or
domesticanimals(pigs, goats.deer,
cattle);competitionfor space,light,
water,andnutrientsby naturalized,
introdw~dVegetation;habitatloss from
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fires; humanimpactsfrom recreational
activities;andinsectinfestations.Dueto
thesmall numberof existingindividuals
and/ortheirverynarrowdistributions,
thesespeciesandmostof their
populationsaresubjectto an increased
likelihood of extinctionandiorreduced
reproductivevigor from stochastic
events.This rule implementsthe
protectionprovisions provided by the
Act for theseplant taxa.
EFFECTiVE DATE: December 12, 1994.
ADDRESSES: The complete file for this
rule is availablefor public inspection,

by appointment,during normalbusiness
hoursat the Pacific Islands Office, U.S.
FishandWildlife Service,300Ala
MoanaBoulevard,Room 6307,P.O. Box
50167,Honolulu, Hawaii 96850.

FOR FURThER INFORMATION COIITAC1’:
RobertP. Smith,Field Supervisor, at the
aboveaddress(808/541—2749).

SUPPLEMENTARY INFORMATION:

Background

Adenophoi-usper-lens,Bonaniia
rnenziesii,Diellia erecta,Flueggea

neowawraea,Hibiscusbrackenridgei,
Mariscuspeonatifonnis,Neraudia
serlcea,Plantagoprinceps,Sesbania
tomentosa,Solanurn incompletuin,
Sperrnolepishawailensis,andVigna a.
wahuensisarecurrentlyknown from 11
Hawaiian Islands:Laysan,Necker,
Nihoa, Nlihau, Kauai, Oahu, Molokai,
Lanai, Kahoolawe,Maui, andHawaii.
The currentandhistoricaldistribution
by island is presentedin Table I for
eachof the 12 species.

TABLE 1.—SUMMARY OF ISLAND DISTRIBUTION OF THE PROPOSEDSPECIES

Species
HawaiianIsland

La Ne N Ni K 0 Mo L Ka M H

Adenophorusperierts C H C H H C
Bonamiamenz:esii C C H C C C
Did/ia erects H H C H C C
Flueggear,eowawraea C C H C C
Hibiscuslxackensndgei .. C? C H C H C c
Manscus pennatiformis C ‘H H C? H
Nerau~aser,cea C H H C
Plantagopnnceps C C C C H
Sesbaniatomentosa C C C C C C C C C C
Solanurn inconpetum .. .. C? ..... C? H H C
Spe,molepishawaiiensis H C C C C C?
V&gnao-wahuensis H H H C C C H C

C currerlt populationlastobservedwithin thepast50 years.
H historical; populationnot seenfor over50 years.u
? ~ questionablelocalIty or inconsistentinformation in sources.
La—Laysan
Ne—Necker
N-Nihoa
Nl—Niihau
K—Kauai
O—Oahu
Mo—Molokai
L—Lanai
Ka—Kahoolawe
M—Maui
H—Hawaii

The Hawaiianarchipelagoincludes
eight largevolcanic islands(Niihau,
Kauai, Oahu,Molokai, Lanai,
Kahoolawe,Maui, andHawaii), as well
as offshore islets, shoals,andatolls set
on submergedvolcanic remnantsat the
northwest end of the chain (the
Northwestern Hawaiian Islands). The
archipelago coversa land areaof about
16,600squarekilometers (sq kin) (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 is a mid-oceanic
volcanic island archipelago set in a
roughly northwest to southeastline,
with younger islandsto the southeast.
The youngestisland, Hawaii, is
volcanically active.The older islands
are increasingly eroded, so that the

basalticportionsof many of the
northwesternrnostislands (suchas
Laysan,Necker,~~idNihoa) are entirely
submerged,and~oralline atolls and
shoalsare often all that remain above
sealevel (Macdonald eta]. 1986).The
topography of the Hawaiian Islands is
extremely diverse. On the younger
islands,Hawaii and Maui, gently
sloping unweatheredshield volcanoes
with very poor soil developmentare
juxtaposedwith older, heavily
weatheredvalleys with steepwalls,
well-developedstreams,andgently
slopedflood plains. The older islandsto
the northwest (i.e., Nii,hau, Kauai, Oahu,
andMolokai) are generally more
weathered.On a typical older island,
seacliffs and large amphitheater-headed
valleys on thewindward (northeast)
side contrast with erosionally younger,
dissectedslopeson the leeward

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

The climate of the Hawaiian Islands
reflectsthe tropicalsettingbufferedby
the surroundingocean(Dept. of
Geography1983). The prevailing winds
arenortheasttrades with someseasonal
fluctuation in strength.Therearealso
winter storm systemsandoccasional
hurricanes.Temperaturesvaryoverthe
year onan averageof 5°Celsius(C) (11°
Fahrenheit(F)) or less,with daily
variation usually exceedingseasonal
variationin temperature.Temperature
varieswith elev~hnjndrangesfrom a
maximumrecor~lsdiemperatureof 37.7°
C (99.9°F), measuredat 265 m (870 ft)
elevation,to a minimum of minus 12.7°
C (9.1°F) recorded at 4,205m (13,795
ft) elevation.Annual rainfall varies
greatlyby location,,with marked
windwardto leewardgradientsover
shortdistances.Minimum average
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annualrainfall is lessthan250
millimeters (nun) (10 inches(in)); the
maximumaverageprecipitation is well
in excessof 11,000mm (450in) per
vent.Precipitationis greatestduring the
months ofOctoberthroughApril. A dry
seasonis apparentin leeward settings,
while windward settingsgenerally
receivetradewind-driven rainfall
throughout the year (Dept. of Geography
1933). -

The native-dominatedvegetation of.
tIie HawaiianIslands variesgreatly
accordingto elevation, moistureregime,
andsubstrate. The most recent
classificationof Hawaiiannatural
(:ommumtiesrecognizesnearly 100
native vegetationtypes(Gagneand
Cuddihy 1990). Within thesetypesare
num:~rousisland-specificor region-
specifIcassociations,comprisingan
extremelyrich a;Tay of vegetationtypes
withia avery limited geographicarea.
Majct vegetationformations include
forests,woodlands,shrublands,
gasslands.herbiands,andpioneer
a~socia~ions on lavaandcinder

iz~trates.
There arelowland,montane,and

-~~balpineforesttypesin Hawaii,
~stc’nding from sealevel to above 3,000
in (9.830 ft) in elevation.Coastaland
lowlandforestsaregenerally dry or
n~esicandmay be open-or closed-
canopied.Th~statureof lowland forests
is generally under10 m (30 it). Eleven
speciesincludedin this ruling
(Adf-.flophorusperiez~s,Bonemia
menzie.,ii,Die/ha erectci,Flu eggea
o~owci wrnea.Hibiscusbrackcnrid~ei.
~:i-iscc’s pennatiformis.Nc-rw,idia
~i~:”o, Pkzntugoprinceps,Solanurn
i.~:wletam,Spennok~pishuwoiiensis,
~,d ~‘igia o-wahuens~s)havebeen

~ ~e:~from lowland foresthabitat.
~~::t~jOe forests occupyingelevations
h’t.~en1,000 and2000 m (3000 and
~~10 it). aredry to mesicon the
iey~vardslopesof theislandsof Kauai,
Maui. andHawaii. On thoseislands,as
wcli ason Oahu,Moiokai, andLanai,
niosic to wct montaneforestsoccur on
de~windwardslopesandsummits.The
dry andmesicforestsmay be open-to
ciosed-c~nopied,and may exceed20 ma
(55f~)in staturs~.Of thespeciesin this
r.Lng, four(Tholiw erectc,P/an/ago
p:1’;ue~)a.Sokiun, i~cmpleturn.and
l”~n~o-w~u~’;;sh:)haveLeon reported
how uiontanerneaicanddr, forest
habitar, M~rit~newetforestsare
usuallydon~in~tcdby severalspeciesof
native treesand tree ferns.Threespecies
(Adenophorusperiens,Mariscus
p~nnatiJorrnis,andPlantagoprinceps)
have beenreportedfrom montanewet
foresthabitat.At high montaneand
subalpine elevations,at andabove2,000
m (6,500ft) elevation,are subalpine

forests,usuallyopen-canopiedand
formingamosaic with surrounding
grasslandsandshrublands.Subalpine
forestsareknownonly from Haleakala
onEastMaui andfrom Hualalai.Mauna
Kea, andMauna Loa on Hawaii.
Solanumincoinpieturnhasbeen
reported from subalpine foresthabitat.

Hawaiian shrublands are alsofound
from coastalto alpine elevations.The
majority of Hawaiian shrubland types
are in dry and mesicsettings,or on cliffs
andslopestoo steepto support trees.
Wet montaneshrublands aretypically
dominatedby Metrosideros(‘ohi’a).
Taxa reported from native shrublands
include Bonarnia rnenzfesii,Hibiscus
brackenridgei.andSesbaniatorn entosa.
Hawaiian grassland typesarefound
from coastalto subalpine settings.
Coastaland lowland grasslandsare
known from theNorthwestern Hawaiian
Islands,Kauai, Oahu, Molokai, Lanai,
Maui, andHawaii. Both Hibiscus
brackeriridgeiand Vigna o-wahuens/s
havebeenreported from native
grasslands.

The land that supports these12 plant
speciesis owned by variousprivate
parties,theCity andCounty of
Honolulu, the County of Maui, theState
of Hawaii (including State parks, forest
reserves,naturalareareserves,and
Hawaiian HomeLands), and theFederal
governmenttincluding national parks,
national wildlife refuges,national
historic sites,and property underthe
jurisdiction of theDeparirnent of
Defense).

D~ccussionof the 12 Plant Taxa
Included in This Final Rule

Adenophorusper/ens(pendantkibi
fern! wasfirst collectedby Captain
FredrickWilliam Beecheyin the1320s
or 1830s.It wac not forins!lv described
until 1974. whenL. Fail Bishop
published the nameAdenophoras
periens.Prior to its description,the
namesPolvpodiurn adenophorusand
Adenophoruspinnatijidos had been
erroneouslyapplied to thespecies
representedby Beechersspecthten
(Bishop 1974).

Adenophonispcriens,amemberof
thegrammitisfamily (Grarnmitidaceael.
is a small, pendant.epiphytic (not
rooted on theground) fern. The rhizome
(prostratestem)is coveredwith small
dark, stiff scales2 to 4 centimeters (cm)
(0.8 to 1.6 in) long. Its yellowish green
frondsareusually between10 and40
cm (4 and16 in) iOfl5 andcoveredwith
hairs. The fronds have slightly hairy
stalks lessthan1 cm (0.4 in) long. Each
frond is comprisedof oblong or
narrowly triangularpinnae (divisions or
leaflets)5 to 15 mm (0.2 to 0.6 in) long
with marginsthat are smoothor toothed

andlined with sparsehairs.The pinnae
aresituatedperpendicularto theaxisof
the midrib, with eachpinna twisted
suchthat its upper surface faces
upward.Roundson (groupsof spore-
producingbodies)usually develop in
the central portion of the fertile frond,
forming two regularrowson each pinna.
This speciesdiffers from other species
in this endemic Hawaiiangenusby
havinghairsalong thepinna margins,
pinnae at right anglesto the midrib axis,
by the placement of theson,and the
degreeof dissectionof each pinna
(Bishop 1970,1974; Hillebrand 1888;
Linney 1989).

Historically, Adenophorusper/ens
was knownfrom the following general
areas: Halemanuon Kauai, the Koolau
Mountains of Oahu,the summit of
Lanai, Kula Pipeline on East Maui, and
Hilo andWaimeaon theisland of
Hawaii (Hawaii Heritage Prcgr-~rc(I-IHP)
1992a1 to 1992a6,1992a10to 15n2a13).
Currently, Adenophorusperiens is
known from several locationson three
islands.On Kauai,one population is
known from the boundary of Hono 0 Na
Pall Natural AreaReserve(NAR) and Na
Pali CoastStatePark on State land, one
from Waloli on Stateland, andfour are
clusteredin the Wahiawa areaovera
distanceof 2 sq km (0.8 sq mi) on
private land (HHP 1992a15to 1992a17;
Hawaii Plant ConservationCenter
(HPCC) 1991b, 1991c,1992; Lorence
andFlynn 1991).On Molokai, there is
a singlepopulation of threeplainson
private land at Kamakou Preserve(HHP
1992a7).On the island ofHawaii. four
populations are found at Olaa Tract,
Kane Nui o Ha,mo Crater, Kahaualea
NAR, and2.4 km (1.5 mi) northwestof
Puu Kauka on private. State,and
Federalland (L. Cuddihy, National Park
Service,in litt., 1983, 1988;HHP
1992a8,1992a9,1992a14).The
population at KaneNui a Hamohas
recently beenaffected by volcanic
eruptions arid droughtandits status is
uncertain(Hugo Huntzinger, National
ParkService,in I/ti., 1993).The
statewidetotal of Il currantpopulations
comprisesapproximately1,280
individuals of this species; on Kauai,
there are about63 individuals; on
Molckci, thereare3; arid on Hawaii,
thetaareapproximately1,215 (L.
Cuddihy, in litt., 1983,1988;HHP
1992a7 to 1992a9, 1992a14 to 1992a17;
I-IPCC 199 Ia to 1991c; Lorence and
Flynn 1991).

Adenophorusper/ensis found in
Metrosiderospolymorpha(‘Ohi’a)J
Cibotiumglaucurn(Hapu’u) Lowland
Wet Forest between470 and1,270 m
(1,540and4,140ft) in elevation (HHP
1992a7, 1992a8, 1992a14 to 1992a16).
Associated species include Broussais/a
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arguta (kanawaoke’oke’o),
Cheirodendrontrigynuni (‘olapa),
Dicranopterislinear/s (uluhe),
Freycinetiacn-borea(‘ie’ie), and
Psychotriahawoiiensis(kopiko) (HI{P
1992a7,1992a8,1992a15,1992a16).The
primary threatsto Adenophorusper/ens
arehabitat degradationby pigs (Sus
scrofa); competition for light, space,
nutrients,andwater with alien plant
species;andhabitat destructionby fires.

AsaGraygave the nameBonamia
menzies//(NCN) to aplant from the
SandwichIslands(Hawaii) in honor of
its collector, ArchibaldMenzies(Gray
1862).Wilhelm Hillebrand (1888)
placedthespeciesinto thesegregate
genusBrewer/a.Otto Degener(1932a,
1932b)describedanewgenus,
Per/spermurn, andplaced Bonamia
menziesiiin it. He alsodescribed
anotherspeciesof Per/spermurn, P.
albiflorum. T. Myint andD.B. Ward
(1968)recognizedonly oneHawaiian
speciesandplacedit in thegenus
Bonamia.They recognizedtwo
varieties:varietymenziesiiandanew
variety, rock/i. The currenttreatment
(Austin 1990)recognizesonly one
specieswith no subspecifictaxa.

Bonarnia menziesii,a memberof the
morning-gloryfamily (Convolvulaceae),
is avine with twiningbranchesup to 10
m (33 ft) long thatarefuzzywhen
young.The leathery,oblongto oval
leavesmeasure3 to 9 cm (1.2 to 3.5 in)
in length andI to 4cm (0.4 to 1.6 in)
wide.Theupperleafsurfaceis usually
hairlessor coveredwith sparsehairs
and the lower surface is covered with
dense fuzzy hairs.Thewhiteto greenish
fuxmel-shapedflowers, each2 to 2.5 mm
(0.08to 0.1 in) long, areproducedsingly
or in clustersof threeon stalks1 to 2
cm (0.4 to 0.8 in) long with tiny bracts
(modified leaves)at thebaseof each
stalk. Stamensusually haveglandular
hairsat their bases.Theflower hastwo
stylesthatareseparateor partly fused.
Thefruits aretanoryellowish brown
capsulesI to 1.5 cm (0.4 to 0.6 in) long
thatcontainoneor two oval seeds
imbeddedin blackpulp. This speciesis
the only memberof the genusthat is
endemicto theHawaiianIslandsand
differs from othergenerain thefamily
by its two styles,longerstemsand
petioles, androunderleaves(Austin
1990).

Historically, Bonarnia rnenziesi/was
known from the following generalareas:
scatteredlocationson Kauai,the
WaianaeMountainsofOahu,scattered
locationson Molokai, andtheeastern
sidesof Maui andHawaii (HHF 1992b3,
1992b4,1992b10,1992b11,1992b13,
1992b15 to 1992b17, 1992b28,
1992b35). Currently, Bonarniamenziesii
is known from 28 populationson 5

Islands.On Kauai, five populations are
knownfrom Kalalau,PaaikiValley,
Mount Kahili (all on State land), and
Wahiawadrainageonprivate land(HHP
1992b25to 1992b27,LorenceandFlynn
1991).On Oahu,Bonamiamenziesi/is
known from both the Waianae andthe
Koolan Mountains. In the Waianae
MountainsbetweenKuaokala and
Nanakull, 10 populations arespread
overa distanceof 24 km (15mi) on
Federal, private, andState land; 8 of
thesepopulations are clusteredin the
northernmost sectionovera distance of
8 km (5mi) (HHP 1992b6,1992b8,
1992b9,1992b12,1992b19,1992b20,
1992b22, 1992b23, 1992b30, 1992b34).
In thesoutheasternpartof theKoolau
Mountains, fivepopulations are found
over an areaof 6 sq km (2.5 sq mi) on
private andState land (H}IP 1992b5,
1992b14,1992b18,1992b21,1992b31).
On Lanai, Bonarnia menziesiiis known
from four scatteredlocations frQm
Kanepuu to Puhielelu on private land
(Garnett1991;HHP 1992b1,1992b2,
1992b32;HPCC 1991d).On Maui, one
population is known from the western
slopesof West Maui on private land and
two populations are located onEast
Maui on private and State land (HHP
1992b24,1992b29,1992b33).On the
island of Hawaii, a single population is
locatedat Kaupulehu on private land
(HHP 1992b7).The total current
populations throughout the State consist
of approximately 200individuals, with
the largest populations occurring on
Oahu (HHP 1992b14,1992b21, 1992b23,
1992b30).On Kauai, there are
approximately 28 plants; on Oahu no
morethan150; on Lanai approximately
9; on Maui atotal of 10; andon the
island of Hawaiiat leastI specimenhas
beencollected (HI-IP 1992b1,1992b2,
1992b5to 1992b12,1992b14,1992b18
to 1992b27,1992b29to 1992b34;
LorenceandFlynn 1991).

Bonam/amenziesiiis found on steep
slopesin dry to mesicforestand
sometimesin wet forestbetweenthe
elevationof 150and625in (492 and
2,051 ft) (Austin 1990). Associated
speciesinclude‘ohi’a, Canthium
odoraturn (alahe’e),Nestegis
sandwicense(olopua), P/sonia sp.
(papala kepau),aridSapindusoahuensis
(lonomea)(HHP 1992b1,1992b2,
1992b4,1992b7to 1992b9,1992b18to
1992b20,1992b22,I992b23,1992b25,
1992b27, 1992b30, 1092b31, 1992b33).
The primarythreatsto Bonamia
menziesiiarehabitatdegradationand
possiblepredationby wild andferal
ungulates (pigs, goats(Capra hircus),
axisdeer(Axisaxis),black-tailed deer
(Odocoileusbern/onus),and cattle (Bos

taurus),competitionwith avarietyof
alien plant species,and fire.

Diellia erecta(NCN)was describedby
William Dunlop Brackenridgebasedon
aspecimencollectedduring theWilkes
Expedition in 1840 (Brackenridge1854).
Healso describedDielifa pwnila, which
subsequentlyhasbeenconsidereda
depauperateform of D. erecta.Davailia
aiexandriwas publishedby Hillebrand
in 1873. It has subsequentlybeen
considered a form of Diellia erectawith
finely dissectedfronds.Diellia erecta
andDavallia alexandrihad beenplaced
in the genusL/ndsayaby certainearly
authors, andDiellia ereciainto the
genusSchizoloma.Degenerand Amy B.
Greenwell (1950)published the new
combination Diellia erectavar. falcata
for a taxon originally describedby
Brackenridge asDi eli/a falcata.
However, further study has established
that Diellia falcata is bestconsidereda
separatespecies.Diellia erectais now
consideredto be a specieswith no
subspecifictaxa (Wagner 1952,Wagner
and Wagner 1992).

Diellia erecta,a memberof the
spleenwort family (Aspleniaceae),is a
fern that growsin tufts of threeto nine
lance-shapedfronds, each20 to 70 cnn
(8 to 28 in) long. The fronds emerge
from a I to 2.5 cm (0.4 to I in) long
rhizome coveredwith brown to dark
gray scales.The frond stalks arereddish
brown to black andsmooth andglossy,
2 to 21 cm (0.8 to 8.3 in) long, andhave
a few stiff scalesat their bases.Each
frond has 15 to 50 lance-shapedpinnae
arranged oppositely along the midrib.
The pinnae areusually between2 and
4 cm (0.8 and 1.6 in) long and 4 to 8
mm (0.2 to 0.3 in) wide. Ten to 20 sori,
which may be separateor fused,are
borne on eachmarginof the pinna. Each
sorus is coveredby an indusium
(protective membrane) that falls short of
theedgeof thefrond andrunsparallel
to theedgeof eachpinna.This species
differs from othermembersof thegenus
in havingbrownor darkgrayscales
usually morethan 2 cm (0.8 in) in
length, fusedorseparatesoil alongboth
margins,shinyblackmidribs thathave
ahardenedsurface,andveinsthat do
not usually encircle the sori (Degener
andGreenwell1950,Hillebrand 1888,
Robinson1912, Smith 1934,Wagner
1952).

Historically, Diellia erectawasknown
from theKokeeareaon Kauai;the
Koolau Mountainson Oahu;Pukoo,
PelekunuValley, andKaunakakaiGulch
on Molokai; MahanaValley andHauola
Gulch on Lanai;scatteredlocationson
WestMaui; andvarious locationsonthe
island of Hawaii (HHP 1992c1to
1992c3,1992c6,1992c8to 1992c11,
1992c16,1992c18to 1992c26).
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Currently,Diellia erectais only known
from Molokai, Maui, andHawaii. On
Molokai. thereare four locationswith -

an unkn6wnnumber of individuals at
Halawa Valley, Kahuaawi Gulch,
Makolelau, andPuu Kolekole on private
land (HHP 1992c12,1992c14,1992c15;
Robert Hobdy, Hawaii StateDivision of
Forestry andWildlife (DOFAW), pers.
comm., 1991). On Maui, there is a total
of at least38 izid.ividuals at 7 locations:
4 populations on West Maui at lao
Valley on private land, and Kanaha
Stream,ManawainuiPlantSanctuary.
andPapalauaGulchon Stateland; and
3 populations onEast Maui at Olinda,
Waiopai Gulch, andnearMakawao on
State and private land (HHP 1992c4.
1992c5,I992c7,1992c13,I992c17;
HPCC 1990a;JoelLau, HHP, andR.
Fiobdy, pers.comms.,1992).On the
islandof Hawaii, thereare2
populationson Stateland: 1 at
Honomalinowith over 20 plants, and 1
at ManukaNARwith at leastI plant (J.
Lau, pers.comm., 1992). Statewide, this
specieshas a total of 13 populations and
approximately 63 knownindividuals.

Diellia erectais found in Diospyros
sandwicensis(Lama)/’Ohi’a Lowland
MesicForestbetween210and 1,590in

(700 and5200 ft) in elevation (HHP
I992c21; HPCC 1990a;R. Hobdy. pers.
comm., 1992). Other associatedplant
speciesinclude Dodonaeaviscosa
(‘a’ali’i), Dryopterisunidentata,
Pleomeleauwahiensis(halapepe).
Sy-zygiumsandwicensis(‘ohi’a ha), and
Wikstroemiasp. (‘akia) (HPCC1990a).
Themajorthreatsto Diellia crectaare
habitatdegradationby pigs, goats,and
cattle;competitionwith alienplant
species;andstochasticextinction dueto
thesmallnumberof existing
individuals.

In 1912.JosephF. Rock collectedthe
first specimensof Fiueggearieowawraea
(mehamehame)from Kanuaon the
islandof Hawaii (Rock1913). Basedon
his specirrens.he establishedthe
mo’~otypicgenusNeowawraea,named
br Dr. 1-leinrich ‘N. Wawra,acolleague
c~iRock’s. He namedthespecies
A\’eowawraeaphyTlanthoidesbecauseof
its apparentresemblanceto
Phvilanthus,a memberof thesame
family (Euphorbiaceae).Earl Edward
Shc~rff(1939)latertransferredthetaxon
to thegenusDiypetes.‘N. JohnHayden
(1987), upon further investigation,
placedthespeciesin thegenus
ITheggea.Becauseretentionof the
specificepithetwould resLit in alater
i:umon~m,Haydenchoseto maintain
the tributeto Wawrain thenew epithet,
neowawraea.

Flueggeaneowuwraea,amemberof
thespurgefamily (Euphorbiaceae),is a
largetree up to 30 m (100ft) 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) long and 2 to9 cm
(0.8 to 3.5 in) wide, are greenonthe
uppersurfaceandpale greenon the
lower surface. Plants areusually
dioecious(having separatemale and
femaleplants) with unisexualflowers
lackingpetals.Male flowers, on stalks
lessthan 4 mm (0.2 in) long, havefive
greensepalswith brownishtips. The
femaleflowers, onstalks I to 2.5 mm
(0.04to 0.1 in) long, havesepalsof
unequallength with 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 5mm (0.2 in) in diameter,
arereddish brown to blackandcontain
two slightly curvedseedsabout3 mm
(0.1 in) long that are somewhat
triangularin crosssection.This species
is theonly memberof thegenusfound
in Hawaiiandcanbedistinguished
from otherspeciesin thegenusby its
largesize;scalybark; theshape,size,
andcolor of the leaves;flowers
clusteredalongthe branches;and the
sizeandshapeof the fruits (Hayden
1990,Linney 1982,Neal1965).

Historically. Flueggeaneowawraea
wasknown from Waihii nearKapunaon
Molokai, but is now presumedextinct
on that island (HHP 1992d25,Hayden
1990).This specieswasalso known
from Kealia Trail, Kahanahaiki Valley,
andPohakeaGulch in theWaianae
Mountains of Oahu (HHP 1992d5,
1992db,1992d33). Currently, Flueggea
neowawraeais known on Kauaifrom
Limahuli Valley, Kalalau, Pohakuao,
and from the Koaie and Poomau
branches of WammeaCanyon (HHP
I992d17,1992d18,1992d30to 1992d32;
HPCC1990b;J. Lau, pers.comm., 1992).
Also, threeindividuals (someof which
maybe dead)areknown from thetwo
adjacentvalleys of Mahanaloaand
Paaiki,nearMakahaPoint, on State-
ownedland (HHP1992d9,1992d13).
Only oneunhealthyindividual is
known from Limahuli Valley on
privatelyownedland(HHP 1992d17).
Onetreeis known from Kalalauand10
from Pohakuaoon State-ownedland (J.
Lau, pers. comm.,1992). Sixteentrees
areknownfrom thePoomaubranchof
WairneaCanyon.and40 to 80
individuals areknownfrom 4 scattered
populationsalongtheKoaiebranchof
WaimeaCanyonon State-ownedland
(HHP 1992d18,1992d30,1992d31;
HPCC 1990b; J. Lau, pers. comm., 1992).
On Oahu, Flueggeaneowawraeais
currentlyknownfrom 15 locations with
approximately33 individuals in the
WaianaeMountains,Thepopulations

arespreadfrom EastKapuahikahiGulch
to Puumaialau Gulch over a distanceof
about 15.5km (9.6 mi) on Federal,State,
County,andprivateland(HHP 1992db
to 1992d4,1992d6to 1992d8, 1992d11,
1992d12,1992d14to 1992d16,1992d19,
1992d20,1992d24,1992d26,1992d29;J.
Lau, pers.comm.,1992).On East Maui,
oneor two individuals are known from
Auwahi onthe southwestslopeof
Haleakala at approximately 850m
(2.800 ft) elevationon privately owned
land (HHP 1992d23).Five populations
areknown from the island of Hawaii in
South Kona and Kau, extendingover an
areaof about 10 by 5 km (6by 3 mi)
from Papato Mar:t~a.andnumbering
approximately 20 jodividuals, on State
andprivate land (HHP I992d21,
1992d22,1992d27,1992d28,1992d34,
1992d35;J. Lau, pers.comm.,1990).A
Hawaii Islandpopulation on private
landat HuehueRanchin NorthKona
consists of an unknown number of
individuals (Hayden1990).Statewide,
the speciestotals 28 populations
containing approximately 127to 167
known individuals.

Flueggeafleewawraeaoccursin dry to
mesicforestat 250 to 1,000m (820 to
3,280 ft) elevation (Hayden 1990).
Associatedplant speciesinclude
alahe’e,lama,Aleuritesmoluccana
(kukui), Antidesmapulvinatum (hame),
andStrebluspendulina (a’ia’i) (HHP
1992d3,I992d7, 1992d9,1992d12to
1992d19,1992d30,1992d31,1992d34).
The primary threatto thecontinued
existenceof Flueggea neowawraeais the
black twig borer (Xylosandrus
compactus),that has affected all known
Flueggeaneowawraeaplants.Other
malorthreatsincludehabitat
degradationby feral andwild ungulates
(pigs.goats,deer,andcattle),
competitionwith alien plant species,
andfire. The smallnumberof
individuals within anypopulationand
thescattereddistributionof
populations, compoundedby a
requirement for cross-pollination
becausethespeciesis dioecious,must
be considereda seriousthreat.

In 1838,Asa GraydescribedHibiscus
brackenridgei (ma’o hauhele)from a
specimen collected on West Maui (Roe
1961).Then, in 1930,EdwardLeonard
Caumpublished two varieties,
nioiokaianaandkauaiana,basedupon
type specimensfrom theislandsof
Molokai andKauai (Caum1930).An
additionalvariety, var.mokuleiano,was
namedby SisterMargaretJamesRoein
1961. in 1990, DavidBatesrecognized
two subspecifictaxa:ssp.mokuleianus
andssp.brackenridge/(including var.
moiokaiana). He placed Hibiscus
brackenridgeivar. kauaiana in
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synonymywith a non-Hawaiianspecies
of Hibiscus,H. calyphyllus.

Hibiscusbrackenridgei,amemberof
the mallowfamily (Malvaceae),is a
sprawlingto erectshrubor sinaI!treeup
to 5 m (16 ft) tall. Most plant parts
(youngbranches,leaves,andsome
flower parts)varyin the degreeof
hairiness.The leaves,about5 to 15 cm
(2 to 6 in) longandequally wide, have
threeto sevenlobesbut are generally
heart-shapedin outline. Beneatheach
leafstalk is apairof verythin stipules
(leaf-likeappendages),5 to 15 mm (0.2
to 0.6 in) long, that fall off earlyin
development,leavingan elliptic scar.
Flowersarebornesingly or in small
clusters.Thepetals,between3.5 and8
cm (1.4 and3.1 in) long, are yellow,
usuallywith amaroonspotin thecenter
of theflower. Eachtriangularcalyx lobe
is reddish to yellow, andusually has a
raised,elongatedglandon themidrib.
Sevento 10 bractsareattachedbelow
the calyx.The staminal column, which
has anthersattachedto theupper three-
fourths or nearly to the base,extends
beyond the petals. The fruitsare
somewhatround or oval capsules1.1 to
2 cm (0.4to 0.8 in) long thathavea
beak-like appendageat oneend. This
speciesdiffers from other membersof
thegenusin havingthefollowing
combination of characteristics:yellow
petals,acalyx comprisedof triangular
lobeswith raisedveinsandasingle
midrib often bearinga prominent
elongatedgland, 7 to 10 bractsattached
belowthecalyx, and thin stipules 5 to
15 mm(0.2 to 0.6 in) longthat fall off,
leavingan elliptic scar(Bates1990).

Hibiscusbrackenridgei is currently
known from Oahu,Lanai,Maui, and
Hawaii; it maypossiblyoccuron Kauai.
Twelve populationsare known to exist,
containingapproximately60
individuals. The tworecognized
subspeciesarediscussedseparately
below.Hibiscusbrackenridgeissp.
brcickenridgeiwasknown historically
from LaauPoint on Molokai (HHP
1992e7),from scatteredlocationson
Lanai, and from PohakeaGulch south to
nearMcGregorPoint on WestMaui
(HHP1992e4,1992e5,1992e10to
1992e13,1992e15).Hibiscus
Lirackenridgeiwasalsocollectedfrom
an unspecifiedsiteon Kahoolawe(HH1P
1992e17).Ho’wever, thespecimenis
unavailable,andthesubspecieswasnot
determined(Bates1990). Currently,
Hibiscusbrackenridgeissp.
brackenridgeiconsistsof about7
populationscontainingprobablyfewer
than 60 individuals on Stateandprivate
landon theislandsof Lanai,Maui, and
Hawaii (HHP 1992e1to 1992e3,1992e6,
1992e9,1992e14,1992e16;HPCC1990c,
1991e;J. Lau, pers.comm., 1992).On

Lanai, only five or sixplantsremain
nearKeomukuRoad at 275m (900 ft)
elevationon privately owned land (H}IP
1992e14,HPCC 1991e).On WestMaui,
Hibiscusbrackenridgeissp.
brackerzridgeiis known from two
populationsoccurringat Kaunohua
Gulch andthe WestMaui NAR (HHP
1992e2,1992e3;J. Lan, pers.comm.,
1992).The Kaunohua Gulchpopulation,
numbering approximately eight
individuals, is found within a fenced
areaof 5 to 10 sqm (55to 110sq ft) on
privately owned land (HHP 1992e3).
The WestMaui NAR population,
consistingof 14 individuals, is located
in the Lilian sectionat about 400m
(1,300ft) elevation in lowland dry forest
on State-ownedland (HFIP 1992e2;J.
Lau, pers.comm.,1992). On East Maui,
the known populations, which extend
over a 6.25 sqkm (2.4 sq ml) area,
number no morethan20 individuals
(HHP I992e1,1992e8;HPCC 1990c).
Thesepopulations are nearPuu oKali
between249and440 in (800and1,450
ft) in elevation onState-ownedland
(HHP 1992e1,1992e8).On the island of
Hawaii, Hibiscusbrackenridgeissp.
br.ackenridgeiis known from twO
populationsonStateandprivate land:
at Puu Analiulu HomesteadsandPun
Huluhulu, approximately 3.5 km (2 mi)
apart. Thesetwo populations containno
more thanfive individuals (HHP
1992e6,1992e16;P. Q. Tomich, in Jill.,
1991;K. Walls, in Jitt., 1993).

Hibiscus brackenridgeissp.
mokuleianusis currentlyknown from
five populations, possiblycontaining as
few as six to eight individuals.
Undocumentedobservationsof this
taxonhave beenreported from Lihue
andOlokele Canyon on Kauai (Bates
1990).On Oahu,Hibiscusbrackenridgei
ssp. mokuleianuswasknown
historically from scatteredlocationsin
the Waianae Mountains (HHP 1992e18,
1992e21,1992e22,1992e24).Within a
12 by 5 km (7.5 by 3 ml) area extending
from Puu Paneto Kealia-Kawaihapal are
three current populations (1992e19,
1992e20,1992e23,1992e25;HPCC
1990d). The northernmost population,
consistingof three individuals and
occupyingan area of 10to 100sq m
(110to 1,080sq ft), is in the mountains
south of the Dillingham Military
Reservationat an elevationof 170m
(560ft) on privately owned land (HHP
1992e25,HPCC 1990d).Another
populationis known from two adjacent
gulchesbetweenthe Dupont Trail and
Puu lid at elevationsbetween120and
240m (400and800ft) (HHP1992e19,
1992e23).This population on privately
owned land consistsof threeto five
individuals in an areameasuringnot

morethan0.25 sqkin (0.1 sq mi) (HHP
1992e19,1992e23).A populationof
Hibiscusbrackenridgeiasp.
mokulelanusreportedfrom thePuu
Paneareahasnot beenseenfor more
than40 years(HHP 1992e20).

Hibiscusbmckenndgeioccursin
lowlanddryto mesicforestand
shrubland from 130to 800in (425to
2,625 ft) in elevation(Geesinket ci.
1990;HHP 1992e1,1992e4,1992e5,
1992e8,1992e14,1992e19,1992e25).
Associatedplant speciesinclude ~a’ali~i,
alahe’e,Erythrina sandwicensis
(wiliwili), Reynoldsiasandwicensis
(‘ohe), andSidafallax (‘ilima) (HHP
1992e1to 1992e3,1992e6,1992e8,
1992e20,1992e23,1992e25).The
primary threats to this speciesare
habitatdegradationandpossible
predation by pigs,goats,axisdeer,and
cattle; competition with alienplant
species;road construction;and
stochasticextinctionand/orreduced
reproductivevigor dueto the small
numberof existingindividuals.

In 1931,the nameCyperus
pennatiforiniswaspublished by Georg
Kukenthalbasedonaspecimen
collectedfrom Hanaon Maui
(ChristophersenandCaum1931).He
also describeda variety of the species,
variety bryanii, for plants collectedfrom
the Northwestern Hawaiian Islandof
Laysan. Tetsuo Koyarna recombinedthe
speciesunder the genusMariscusand
maintained thetwo subspecifictaxa as
subspecies(Wagner et ci. 1989).

Mariscuspennatiformis(NCN), a
memberof the sedgefamily
(Cyperaceae),is a perennial plant with
a woody root systemcoveredwith
brown scales.The stout, smooth, three-
angledstemsarebetween0.4 and1.2 m
(1.3 and4 ft) long, slightly concaveand
3 to 7 mm (0.1 to 0.3 in) in diameter in
the lower part. The three to five linear,
somewhatleatheryleavesareB to 17
mm (0.3 to 0.7 in) wide and at least as
long asthe stem. Each flower cluster,
umbrella-shaped andmoderatelydense,
is 4 to 15 cm (1.5 to 6 in) long and5
to 25 cm (2to 10 in) wide. About 5 to
18 spikes,comprisedof numerous
spikelets,form eachcluster.Each
spikelet,measuringabout8 to 14mm
(0.3 to 0.6 in) in length, is yellowish
brown or grayishbrown andis
comprisedof 8 to 25 denselyarranged
flowers.Theglumes(bractsbeneath
eachflower), whicharelessthantwice
as longaswide,arespreadingand
overlap tightly. The lowestglumedoes
not overlap the baseof the uppermost
glume. This speciesdiffers fromother
membersof thegenusby its three-sided,
slightly concave,smoothstems;the
length andnumber of spikelets; the leaf
width; and the length and diameterof
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stems.The twosubspeciesare - - leaves~e between4.3and13cm(1.7
distinguishedprimarily by largerand and5.1 in) long andhave smooth
morenumerousspikelets,largerachenes marginsor slightly toothedmarginson
(dry, one-seededfruits), andmore youngleaves.The upperleafsurfaceis
overlapping andyellowerglumesIn ssp~moderatelyhairyandthe lower leaf
pennatiformisascomparedwith sap. surfaceis denselycoveredwith
bryanli (Koyama 1990). irregularlycurved,silky grayto white

Historically, Mariscuspennatiformis hairsup to 1 mm (0.04in) long along
ssp. pennatiformiswasknown from six theveins.Themaleflowersmay be
populations, locatedon Kauaiat stalklessor haveshort stalks. The
Halemanuin Kokee StatePark,on Oahu femaleflowers are stalklessandhavea
in the WaianaeMountainson a ridge denselyhairy calyx that is either
aboveMakahaValley,on EastMaui at toothed,collar-like, or divided into
KeanaeValley andHans,andon the narrow unequalsegments.The fruits are
island of Hawaii at an unspecified 1 mm(0.04in) longacheneswith the
location (HHP 1992f3to 1992f6). apical sectionseparatedfrom thebasal
Mariscuspennatiformisssp. portion by a deepconstriction.Seeds
pennatiformisalsoexistsin cultivation areoval with a constriction acrossthe
at the Maui Zoological andBotanical upper half. Neraudiasericeadiffers
Gardens.Thecultivated plantswere from theother fourclosely related
originally from Nahiku,EastMaui (J. speciesof this endemicHawaiian genus
DavisandR. Silva,Maui Zoologicaland by thedensity. length,color, and
BotanicalGardens.in litt., 1978). It is postureof thehairson the lower leaf
not known whether theNahiku surfaceandby its mostly entire leaf
populationis still extant.Thefive margins(Wagneretal. 1990).
currentpopulations,with anunknown Neraudiasericeawasknown
numberof individuals, areat opensites historically from Kamaloandnear
in mesicforestsandlow elevation Waianul on Molokai, from Kaiholena on
grasslandsfrom sealevel to 1,200m centralLanai,Olowalu Valley on West
(3.940ft) in elevation.No historical Maui, the southern slopesof Haleakala
locationsareknown for Mariscus on EastMaui, andfrom anunspecified
pennatiformisssp.bi-yanii. It is site on Kahoolawe(Hi-I? 1992g1,
currently known only from federally 1992g3.1992g4,1992g6to 1992gb).
managedLaysan Island. This subspecies Currently, two populations of this
is foundon the southeastend of the speciesareknown, from theslopes
centrallagoon,andthewestand belowPuu Kolekoleon Molokal,
northeastsidesof the island(HHP specificallyalongthebottom andlower
1992f1, 1992f2;Koyama1990). These3 slopesof MakolelauGulch, andfrom
locationsareon sandysubstrateat 5 m PohakeaGulchon West Maui (HHP
(16 ft) in elevationandcontain l~192g2.1992g5.1992g11).Both
ipproximately30 individuals (HHP populationsareon privatel~’owned
1992f1. 1992f2;Koyama1990). land.TheMakolelaupopulation
AssociatedspeciesincludeCvperus containsan estimated50 to 100
Icwvigatus(makaloa),Eragrostis individuals growingin ‘Ohi’a”A’ali’i/
variabilis (kawelu). andipomoeasp. Styplielia tameiaineiae(Pukiawe)
(HHP 1992f1,Koyama1990).The small Lowland Dry Shrublandin anareaof
riunil)er of individuals and fewerthan over 100sq m (1,080sq ft) (HHP
six known populationsof Mariscus 1992g11).Thepopulationsizeof the
peiinatiformis makethespecies Pohakeapopulationis undetermined
vulnerableto stochasticextinctionand! (IIHP 1992g2~Neraudia sericea
or reducedreproductivevigor, generallyoccursin lowland dcv to

Voraudiasericea(ma’aloa)was inesicshrublandor forestbetween670
publishedby Gaudichaudin 1851 and 1,370m (2,200and4,500 ft) in
(Cowan1949). In 1888,Hillebrand eievation(Hi-IP 1992g3.1992~10,
reducedit to a variety of N. 1992g11; Wagneret a]. 1990).Other
rnelastomaefolia(N. melastornoefola associatedplant speciesinciude ‘ilima.
var .‘oiricea). He alsodescribedanew lama,Bobea(‘ahakea).C’oprocma(pilo).
species,N. kahoolawensis,namedfor a and I-fedvotis (HHP 1992g11). The
‘.pecimencollectedby J.M. Lydgateon primary threatsto Neraudia sericeaare
the islandof Kahoolawe.in themost habitatdegradationby feral pigs and
current treatment(Wagneret aI. 1990). goats: competition with thealienplant.
thereductionof N~sericeato avariety ~~feJinusniinctiflora (molassesgrass);
of N. rnelastomaefoliais not accepted and stochasticextinction and/or
andN. kahoolawensisis considereda . reducedreproductivevigor dueto the
Kahoolawepopulationof N. sericea. small numberof existing populations

iVei-audiasericea.amemberof the andindividuals.
nettlefamily (Urticaceae),is a 3 to 5 m In 1826,Louis CharlesAdelbert von
(‘10 to 16 ft) tall shrub with densely ChamissoandD.F.L. Schiectendal
hairy branches.The elliptic or oval describedthespeciesPiantagoprinceps

(ale)(R~xk1920a).In 1829,P.
qudenianawasdescribedby
Gaudichaud.Anadditionalspecies.P.
faunel,wasdescribedby H. Leveilie
(1911) from aspecimencollectedby
AbbeUrbain JeanFauriefromHanapepe
Falls on Kauai.Severalvarietiesand
forms of P. princepshave also been
described.The currentlyaccepted
classificationplacesP. quelenianaand
P.fauriei in synonymywith P. princeps
and recognizesonly four varieties:
anomala,Ia.xifolia, longibracteata,and
princeps(Gaudichaud 1829, Gray 1862.
Hillebrand 1888,Mann 1867,Rock
1920a,Wagner et al. 1990,Wawra
1874).

Plantago princeps,amemberof the
plantainfamily (Plantaginaceae).is a
small shrubor robustperennialherb.Its
erector ascendingstemsarehollow.
about2 to 250cm (1 to 100 in) long, and
oftenbranched with young intemodes
thataremoreor lesswoolly with
reddishbrownhairs.Theoblongto
elliptic, thick, leatheryleavesare
between6 and30 cm (2.4 and 12 in)
long andup to 5 cm (2 in) wide andare
tuftedneartheendsof stems.Theleaves
havesmooth or minutely toothed
margins,apointed tip. andprimary
veinsthat convergeat thebaseof the
leaves.Numerousstalklessflowersare
denselyarrangedin acluster11 to 28
cm(4.3 to 11 in) long with each cluster
on a stalk 10 to 50 cm(4 to 20 in) long.
Eachflower spreadsat anangleof
nearly 90 degreesto theaxis ofthestalk
or growsupright. The sepalsare
somewhatdistinct andelliptic in shape.
The fruits arecapsulesthatcontain
threeor four tiny blackseeds:the
surfaceof theseedsis apparently
coveredwith a sticky membrane.This
speciesdiffers from othernative
membersof thegenusin Hawaii by its
largebranchedstems,flowersat nearly
rignt anglesto theaxisof the flower
cluster,andfruits that breakopenata
point two-thirdsfrom thebase.The four
varieties(anomala, laxiflora,
Jongibracteata,andprinceps)are
distinguishedby thebranchingand
pubescenceof thestems:thesize,
pubescence.andvenationof the leaves:
thedensity of theinflorescence;andthe
orientationof the flowers(Wagneret al.
1990).

Thefour varietiesof Plantago
princepswerehistorically foundon five
islands,andnow occuron Kauai, Oahu.
Molokal, andMaui. A total of ‘18
populationscontainingapproximately
300 to 1,200individuals is currently
known.Thefour varietiesarediscussed
separatelybelow. Historically. Plantago
princepsvar. anomalawasknown from
Makalehain theWaianaeMountainson
Oahu.anda ridgewestof Hanapepe
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Riveron Kauai (HHP 1992i1,1992i4).
Currentlyon Kauai, 4 populationswith
45 individuals areknown from the
southrim andupper reachesof Kalalau
Valley on State land (HHP 1992i2;
HPCC 1990e,1990g,1991g).
Historically, Plantagoprincepsvar.
laxiflora wasknown from Waikolu,
Olokui, Kamakou, andPelekunu on the
eastside of Molokai; in back of Lahaina
on West Maui; andHamakuaand
Kohala on the island of Hawaii (HHP
1992i6, 1992i8 to 1992i11, 1992i16,
1992i17).Currently on Molokai,
Plantago pnncepsvar. lax.iflora is
known from onepopulationwith five
individuals at KawelaGulchon private
land (HHP 1992i5).On Maui, it is
known from 2 locationsin laoValley on
WestMaui, and4 locationswithin
HaleakalaNationalParkandadjacent
WaikamoiPreserveon East Maui on
Federalandprivateland,totallingabout
100plants on that island (HHP1992i7,
1992i12to 1992i15,1992i18;HPCC
i990hto 1990), 1991h,1991i).

Plantago princepsvar. longibracteata
washistorically known from Hanalei,
the WahiawaMountains,andHanapepe
Falls onKauai, and from Kaala and the
KoolauloaMountainson Oahu(HHP
1992i19, 1992i21,1992i23,1992i24,
1992i26). Currently,2 populationsare
knownfrom KauaiatWaioli Valley and
Waialealeon Stateland; theyare
estimatedto contain between130 and
morethan 1,000 individuals (HHP
1992i25, 1992i27).On Oahu, two
populationsapproximately3.5 km (2.2
mi) apartareknown from thePoamoho
areaon privateandStateland; the
numberof individuals is not known
(HHP 1992i20, 1992i22). Historically.
Plantagoprin~’epsvar.princepswas
known from NuuanuPali andKalihi in
theKoolauMountainsof Oahu(HHP
1992i28to 1992i30).Threecurrent
populationsof this taxonareknown
from Mount Tantalusin the Koolau
Mountainsandfrom NorthPalawaiand
Ekahanuigulchesin theWaianae
Mountainsof Oahu.Between16 and20
individuals areknown from the
WaianaeMountains.Thenumberof
individuals at theKoolausite is not
known,as it waslast observedin 1948
(HHP 1992i3,1992i28to 1992i31; HPCC
1090f:J. Lau, pers.comm., 1992).

Plantagoprincepsis typically found
on steepslopes,rockwalls, or atbases
of waterfalls from 480to about1,100m
(1.580to 3.600 R) in elevation(Wagner
at al. 1990).Associatedplant species
include ‘a’ali’i, kopiko, ‘ohi’a, uluhe,
andDubautia plantaginea(HHP
1992i28;HPCC 1990eto 1990i, 1990k,
1991gto 1991i).The primarythreatsto
Plantagoprincepsarehabitat
degradationby ungulates(pigs and

goats)andcompetition with various
alienplant species.

Sesbaniatornentosa(‘ohai)wasfirst
describedby W.J. Hooker and G.A.W.
Arnott in 1836from collectionsfrom
Oahu(Degener1937);it wasnamedfor
its silvery hairs. In 1920,JosephF. Rock
describedan arborescentform of the
species(S. tornentosaf. arborea)based
on aMolokal specimen.Degenerand
Sherff(Sherif1949)publisheda new
variety,var.molokalensis,basedon
plants from WestMolokai. Nearly 30
yearslater, Otto andIsa Degener
elevatedthat variety to the specificlevel
(DegenerandDegener1978).At that
time, the Degenersalsodescribedtwo
new species,S. hawaiiensisandS.
hobdyi. In thecurrently accepted
classificationby Geesinkandothers
(1990),S. arborea, S. hawaiiensis,S.
hobdyl,andS. rnolokaiensisare
synonymizedwith S. tomentosa.
However, they note that the arborescent
form of the speciesfound on the island
of Molokai probably merits formal
taxonomicrecognition.

Sesbaniatomentosa,a memberof the
peafamily (Fabaceae),is typically a
sprawling shrubwith branchesup to 14
m (45 ft) long butmay alsobe asmall
tree up to 6m (20ft) in height. Each
compoundleafis comprisedof 18 to 38
oblongto elliptic leaflets,each15 to 38
mm (0.6 to 1.5 in) long and 5 to 18mm
(0.2 to 0.7 in) wide,andis usually
sparselyto denselycoveredwith silky
hairs.The flowers, in clustersof twoto
nine,aresal.montingedwith yellow,
orange-red,orscarlet,orrarely pure
yellow. The petalsarebetween23 and
45 mm (0.9 and1.8 in) long, theupper
pair sometimesof alighter color than
theother petals.Thecalyx is about7 to
12 mm (0.3 to 0.5 in) long. Fruits are
slightly flattenedpods7 to 23 cm (2.8
to 9 in) long andabout5 mm (0.2 in)
wide that containabout6 to 27 olive to
paleor darkbrown, oblongseeds.
Sesbaniatornentosais theonly endemic
Hawaiian speciesin thegenus.differing
from thenaturalizedS. sesban by the
color of the flowers, the longerpetals
andcalyx,andthenumberof seedsper
pod(Geesinket al. 1990).

On Molokai, Sesbaniatomeritosawas
knownhistorically from Mahanaon
MaunaLoa, in thevicinity of thecoast
nearWaiahewahewaGulch,andon
Molokai’s westcoastat LaauandIlio
Points(HHP 1992)16,1992)18,1992)23,
1992)26,1992)37). OnOahu,Sesbania
tomentosawasknown historically from
easternOahuat UlupauCrater,andon
the isletsof KaohikaipuandMokulua
(HHP 1992)3,1992)6,1992)34).This
taxonwasalsoknown historically from
westernOahuatanunspecifiedlocation
alongtheWaianaecoast(HHP 1992)10).

OnLanai, Sesbaniatornentosawas
knownhistorically from scattered
locations onthe south half of the island
andontheeastslopeof the island at
Kahinahina(HHP1992)5,1992)19to
1992j22,1992)42).Sesbaniatornentosa
wasalso known historically from an
unspecifiedlocationon Kahoolawe
(HHP 1992j24).

Currently, therearetwo populations
of Sesbaniatomentosain the
Northwestern Hawaiian Islands(HHP
1992)35,1992j36).One population is on
the island of Nihoa, which comprises
0.8sqkm (0.3sqmi) andis underU.S.
Fish andWildlife Servicemanagement
(Depart.of Geography1983,HHP
1992)35).The Nihoa plants havebeen
describedas relatively commonin some
areas,with severalthousandindividuals
known (HHP1992j35).Another
populationis known from Necker
Island, which is only 0.2 sq km (0.1 sq
mi) in area,andlike Nihoais managed
by the U.S. FishandWildlife Service
(HHP1992)36). Although thereareno
population estimates for NeckerIsland,
Sesbaniatornentosais known to occur
from 45 m (150 It) elevationto the
summit, growing on thetops of all hills
of themain islandwith a few
individuals found on the Northwest
Cape(HHP1992)36). Ontheprivately
ownedisland of Niihau, Sesbania
tornentosais known from the southtip
of theislandat theheadlandwest of
KaumuhonuBay. The sizeof this
populationhasnot beendetermined;in
1947 at leastonecollection wasmadeat
anelevationof 50 m (160 It) (HHP
1992j14).

On Kauai,Sesbaniatornentosais
foundbetweenManatown andMana
Point andatPolihaleStatePark(HHP
1992)15, 1992)33;HPCC1991L). The
populationon State-ownedland at
PolihaleStateParkconsistsof about30
individuals growing in alithified dune
areaat approximately12 m (40It)
elevationin anareaof approximately10
to 50 sq m (110to 540 sq It) (HHP
1992)33). The second population is
approximately6 km (4 mi) southwestof
thePolihaleStateParkpopulation,
growingalongsidea pond ownedby the
State(HHP1992)15).The sizeof the
populationhasnot beendetermined.On
Oahu,Sesbaniatomentosais currently
known from I population of 50 to 100
individuals on State-ownedlandat
KaenaPoint (HHP1992)1,1992)2).This
populationis primarily within the
KaenaPoint NAR, growing in sand
dunesin a NaupakakahakaiMixed
CoastalDry Shrubland(HHP 1992j1,
1992)2; HPCC 19900).However,
scatteredindividuals arealso locatedto
the eastfor about 3.5 km (2.25mi) along
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thenorthcoast(HHP1992j1, 1992)2;
Woodwardet ol. 1991).

On Molokal, Sesbaniatornentosais
known fromthesouthslopesof central
Molokai from Kamiloloato Makolelau
andalongMolokal’s northwestcoast
from Moomomi to eastof Hinanaulua.
The4 populationson privateandState-
ownedland from Kamiloloato
Makolelautotal fewerthan2,000
individuals andgrow in a7 by 3 km (4.5
by 2 mi) area(HHP 1992)11,1992)13,
1992j25,1992j27;HPCC1990m,1990n).
The 3 populationsfrom Moomomi to
eastof Eiinanaulua consistof about 100
to 150 plantsgrowingon Stateand
private land from sealevel to 60 m (200
It) elevationin a5 by 1 km (3 by 0.5 mi)
area(HHP1992j12, 1992)28,1992j49;
HPCC 1990L).On Lanai, Sesbania
tomentosais now restrictedto the
northern slopesof the island. This
cluster of 3 populationsbetweenPaomai
andMaunaleiis onprivatelyowned
landandincludesat least12
individuals growingon aridslopes
(HHP1992)17,1992j38,1992)39).

OnMaui, Sesbaniatoinentosais only
knownfrom two areason WestMaui
andtwo areasonEastMaui. OnWest
Maui, oneplant is on State-ownedland
belowLihauPeak(HHP 1992)30).
Sesbaniatomentosaalsooccurson a6
km (4 mi) stretchof thenortheastcoast
of West Maui, from thelighthousenear
NakalelePoint to Puu Kahulianapa
(UHF 1992)31,1992)32,1992)43,
1992j48; HPCC1991m).This clusterof
4 populationscontains an estimated50
to 75 individuals on land owned by the
State,the Countyof Maui, and private
individuals (HHP1992)31,1992)32,
1992)43,1992)48;R. Hobdy,pers.
comm., 1992).OnEastMaui, two trees
exist on privately ownedlandin
Kamaole,but theyappearto havebeen
planted(WinonaChar,Char&
Associates,in litL, 1993). Sesbania
tomentosaalsooccurson the
southeasternslopesof Pimoecinder
conebetween450and500m (1480to
1640 It) elevation.This population
consistsof 13 plantslocatedon the
Hawaii National Guard Kanaio Training
Area (SamCon,TheNature
Conservancy,in litt., 1993). Off the
southcentralcoastof Kahoolawe,
approximately25 to 30 individuals of
Sesbaniatomentosaarefound on the
sparselyvegetatedislet of PuuKoae,
which is aState-ownedseabird
sanctuary(HHP 1992)29).

On theislandof Hawaii, Sesbania
tomentosais known from two regionsof
thesoutheastcoastandtwo areasalong
thenorthwesterncoast.On the
southeasterncoastit occursalong 16 km
(10mi) of coastlinebetweenKa Laeand
Kaalela. This cluster of populations on

State-ownedlandcontainsanestimated
260 individualsgrowingbetweensea
level and25 m (80ft) elevation,with
somepopulationsoccurringin ‘Ilima
CoastalDry Shrubland(HHP1992)7,
1992)9,1992)44,1992)45,1992)50;
HPCC1991), 1991k;W. Char,in lilt.,
1993).The secondclusteris in Hawaii
VolcanoesNationalParkandconsistsof
scatteredpopulationswithin a19 by 8
km (12by 5 mi) areafrom above
KukalauulaPali to Kahue,atelevations
between10 and850m (30and2,800 ft).
This cluster of populations on federally
ownedlandcontainsat least50
individuals (HHP 1992)4,1992)8.
1992j40,1992)41,1992)46, 1992)47; H.
Huntzinger,in lilt., 1993).On the
northwesterncoast,a singleplant
occursat 30 m (100 It) elevationon
private land at Kaupulehua (W. Char, in
litt., 1993).Theothernorthwestcoast
population is also on private landat
Waiakailio, aridconsistsof eightplants
with severalseedlingsat 300 i~i(1000It)
elevation(W. Char,in lilt., 1993).The
total currentlyknownpopulationsof
Sesbaniatomentosaon the8 main
Hawaiian islands (Niihau, Kauai, Oahu,
Molokai, Lanai, Kahoolawe,Maui, and
Hawaii) containan estimated2,000to
3.000 individuals. In the Northwestern
Hawaiian Islands, the largestpopulation
occurson Nihoaandconsistsof several
thousandindividuals (HHP 1992)35).

Sesbaniatomentosais foundon
sandybeaches,dunes,soil pocketson
lava,andalongpond margins(Geesink
et al. 1990).It commonlyoccursin
coastaldry shrublandsandgrasslands,
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).Associatedplant species
include ‘ilima, naupaka kahakai,
Heteropogoncontortus (pili), Myoporum
sundwicense(naio),arid Sporobolus
vir~inicus(‘aki’aki) (HHP 1992)1,
1~92j2,1992j7,1992j8,1992j12,
1992)13,1992)25,1992)28,1992)31,
1992)33,1992)40,1992)45,1992)49,
1992j50).Theprimriry threatsto
Sesbaniatornentosaarehabitat
degradationcausedby axis deerand
cattle,competitionwith various alien
plant species,fire, anddestructionby
off-road vehicles.

A specimencollectedby David
Nelsonin 1779from theislandof
Hawaii wasdescribedandnamed
Solanurn incompletum(thorny popolo)
by Dunal(1852). In 1888,Hillebrand
describedtwo varietiesof thespecies:
var.glabratumandvar. mauiense.hr
1969, HaroldSt. Johndescribedthe
speciesS. haleakalaensebasedon a
specimencollectedby Hillebrandon the
southslopeqf Haleakalaon Maui (St.

John 1969).In the latesttreatment,S.
haleakakzen~ewassynonymizedwith S.
incompletumand nosubspecifictaxaof
S. incompletumwererecognized
(Symon1990).

Solanurn incompletum.a memberof
the nightshadefamily (Solanaceae),is a
woodyshrubup to 3 m (10 ft) talL Its
stemsand lower leafsurfacesare
coveredwith prominentreddish
pricklesabout4 mm (0.2 in) long or
sometimeswith yellow fuzzy hairson
young plant partsandlowerleaf
surfaces.The oval to elliptic leaves.10
to 15cm(4 to 6 in) longandabout7
cm (2.8 in) wide,have prominent veins
on the lowersurface,andareon stalks
up to 7 cm (2.8 in) long.The leaf
marginsarelobedwith one to four lobes
on eachside. Numerousflowers grow in
loosebranching clusterswith each
flower ona stalk about 9 mm (0.4 in)
long. Thecalyxandflowersgenerally
lackprickles.Thewhitepetalsform a
star-shapedcorolla about2 cm(0.8 in)
in diameter.Thecurvedanthers,about
2 mm (0.08 in) long, top short filaments
thatdo notextendbeyond the petals.
Fruits areroundberriesabout 1.5 cm
(0.6 in) in diameter that maturefrom
yellow-orangeto black. This species
differs from othersin thegenusby being
generally prickly and havingloosely
clusteredwhite flowers, curved anthers
about 2 mm (0.08in) long, andberries
1 to 2 cm (0.4 to 0.8 in) in diameter
(Symon1990).

Historically, Solarium incompletum
wasknown fromcentraland
northeasternLanaiandfrom scattered
locations on Maui (HHP 1992k1,
1992k2,1992k4,1992kb to 1992k13;
Symon1990).Accordingto David
Symon(1990),theknown distribution
of Solanum incompletumalsoextends
to the islandsof KauaiandMolokai. On
theisland of Hawaii, Solarium
incompleturnwasknown historically
from theKohala Mountains, Kona, Puu
Waawaa,PuuIkaakaCrater,and
Omaokoili (HHP1992k3, 1992k5.
1992k7to 1992k9).Thesingle
remainingknown populationis from the
island of Hawaii; it hasnot beenseen
for morethan40 years.This population
is on Stateland atPrni Huluhulu and
consistsof perhapstwo individuals at
air approximateelevationof 2,040m
(6,700It) (HHF 1992k6).Associated
speciesincludenaio,Acacia koa (koa),
andSophorachrysophylla(mamane)in
dry mesicforest, diversemesic forest,
andsubalpineforestat elevationsfrom
300to 2,040m (1,000to 6,700 It) (HHP
1992k1,1992k6; Symon1990;J.Lau,
pers. comm.,1992).Theprimary threats
to thelastremainingindividuals of
Sokinurn incompletumarestochastic
extinctionandreducedreproductive
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vigor dueto theextremelysmall number
of existingplants,andcompetitionwith
the alien plant,Seneciomikanioides
(Germanivy).

Spermolepishawaliensis(NCN) was
first describedby H. Wolff in 1921. In
thepast,this Hawaiianspecieshadbeen
confusedwith the Europeanplants,
Apiurn eciiinaturn and Caucalis
daucoides(ConstanceandAffolter 1990,
Wolff 1921).

Spermolepishawailensis,a memberof
theparsleyfamily (Apiaceae),is a
slenderannualherb with few branches
that growsto aheightof 5 to 20 cm(2
to 8 in). Its leaves,dissectedinto
narrow, lance-shapeddivisions, are
oblongto somewhatoval in outlineand
growon stalksabout2.5 cm (1 in) long.
Flowersarearranged in a loose,
compoundumbrella-shaped
inflorescencearisingfrom thestem,
oppositetheleaves.Eachcluster
consistsof two to six flowers,with each
flower on a stalk between2 and 6 mm
(0.08 and0.2 in) long. Thecalyx is
lacking in thisspecies,but oneto five
bractsgrow belowthe clustersof
flowers. Thefruits are oval and laterally
compressedandconstricted at the line
wherethetwo halvesof the fruit meet.
The fruits are4 mm (0.2 in) long and3
mm (0.1 in) wide, coveredwith curved
bristles,andcontain seedsthat are
marked with longitudinal grooves
beneathoil tubesthatarecharacteristic
of theparsleyfamily. Spermolepis
hawaliensisis theonly memberof the
genusnativeto Hawaii. It is
distinguishedfrom othernative
membersof the family by beinganon-
succulentannualwith anumbrella-
shapedinflorescence(Constanceand
Affolter 1990).

Historically, Spermolepishawaiiensis
wasknown from Waimeaon Kauai,
Koko Head on Oahu,Paomaiand
Kahinahinaon Lanai, andKipuka
Kahali’ on Hawaii (HHP 1992L3to
1992L5, 1992L8,1992L9; H. Huritzinger,
in )itt., 1993). Currently,six populations
areknown on Oahu,Molokai, Lanai,
andWest Maui; oneadditional
populationmayexist on Hawaii. On
Oahu,on Statelandat DiamondHead
(landleasedto theDepartmentof
DefenseattheDiamondHead
Reservation),10 plantswereobservedin
1992 duringthedry season.In 1988,
whenthesitewasfirst visited,
thousandsof plantswereseenoveran
arealessthan50 sq m (severalhundred
sq if) (WayneTakeuchi, DOFAW, pers.
comm., 1992). Thepopulation
fluctuationsprobablyreflectseasonal
changesin precipitation.OnMolokai,
about600plants were reported from
Kamaloon privatelandwithin anarea
of lessthan400sq m (0.1 ac) (HHP

1992L6).OnLanai,2 populationsof S.
hawaiiensisareknown onprivate land:
I at Kapohowith 100 individuals and
1 westof PuuMenu with 50 to 100
individuals coveringan areaof about
0.1 ha (0.25ac) (HHP 1992L7; R. Hobdy,
pers.comm.,1992).OnWestMaul, 3
populations areknown on State land: I
in the Lihausectionof the WestMaui
NAR, with 60 to 100 individuals within
an areaof about0.4 ha(1 ac); I further
eastIn the Lihau sectionof the West
Maui NAR, with severalhundredplants
scatteredover a distanceof 0.7 km (0.4
mi); and 1 aboveLahainalunaSchool,
with severalhundredindividuals
spreadoveranareaof about 0.4 ha (1
ac) (HHP1992L1,1992L2;HPCC
1991n).On the island of Hawaii, a
collection of Spermolepishawaiiensis
wasmadeat an unspecifiedlocationin
1943;it is not knownwhether this
population still exists(HHP 1992L9).

Spermolepishawaiiensisis known
from variousvegetationtypes, including
‘ohl’a forests,‘A’al.i’i Lowland’Dry
Shrubland, cultivated fields, and
pasturesbetweenabout 300and600 m
(1,000and2,000It) in elevation (HI{P
1992L2, 1992L8, 1992L9; HPCC1991n).
Associatedplant speciesinclude ‘Ilima,
Doryopterissp.,Gouaniahilebrandli,
and the alienplant, Leucaena
leucocephala(koa haole) (H1-IP 1992L1).
The primary threatsto Spermolepls
hawaiiensisare habitat degradationby
axis deerand competition with the alien
plant, koa haole.

Vignu o-wahuensis(Oahu vigna) was
describedby T. Vogel in 1836 from a
specimenfrom theWaianaeMountains
of Oahu(Gray 1854).In 1854,Gray
describedanother species,Vigna
sandwicensis,for which Rocklater
designatedtwo varieties: var.
heterophyllaandvar. sandwicensis
(Rock 1920b).Thecurrentlyaccepted
treatmentplacesV. sandwicensisin
synonymyunderV. o-wahuensis
(Geesinketa]. 1990).

Vigna o-wahuensis,amemberof the
peafamily, is aslendertwining annual
or perennialherbwith fuzzy stemsthat
growsto 0.4 m (1.3 It) in length. Each
leafis madeup of threeleafletsthatvary
in shapefrom roundto linear, are1.2 to
8 cm (0.5 to 3 in) long and0.1 to 2.5
cm (0.04to I in) wide, andaresparsely
or moderatelycoveredwith coarsehairs.
Flowers, in clustersof oneto four, have
thin, translucent,paleyellow or
greenishyellowpetalsabout2 to 2.5 cm
(0.8 to I in) long. The two lowermost
petalsarefusedand appear distinctly
beaked.Thesparselyhairycalyx is 4 to
8 mm (0.2 to 0.3 in) long with
asymmetricallobesthatmeasureabout
3 mm (0.1 in) long. The fruits arelong
slenderpods4 to 9 cm (1.6 to 3.5 in)

long andabout 5 mm (0.2 in) wide, that
mayor may not be slightly inflatedand
contain7 to 15 grayto blackseedsless
than6mm (0.2 in) long. This species
differs from othersIn the genusby its
thin yellowishpetals,sparselyhairy
calyx,andthin podswhichmay or may
not be slightly inflated (Geesinket a).
1990).

Historically, Vigna o-wahuensiswas
known from Nithau andfrom an
unspecifiedlocationonKauai (HHP
1992.mlO,1992m16).On Oahu,this
taxonwasknown from between
WaimanaloandMakapuuPoint, the
Mokulua Islets, and theWaianae
Mountains (HHP 1992m13to 1992m15,
1992m20).On Maui, Vigna o-wahuensis
wasknown from an unspecifiedsiteon
WestMaui andfrom Makawao,
Waiakoa,andHaleakalaon EastMaui
(HHP 1992m2to 1992m4,1992m25).
There are no currently known
populations onNithau, Kauai, Oahu, or
Maui. On Molokai, Vignao-wahuensis
was knownhistorically from the
westernend of the island in the vicinity
of ffio Point (HHP 1992m18).On Lanai,
this speciesoccurred historically at
scatteredlocations acrossthe Island’s
southern half (HHP 1992m5,1992m6,
1992m8,1992m9,I992m17).On the
Island of Hawaii, this taxon wasknown
from Manna LoaandKau at unspecified
sites (HHP 1992m1,1992m19,
1992m24).

Currently, atotal of fewer than 100
individuals of Vigna o-wahuensisis
known from 7 populations on the
islandsof Molokai, Lanai, Kahoolawe,
and Hawaii (HHP 1992m11,1992m12,
1992m21to 1992m23;HPCC 19910;J.
Lau, pers.comm.,1992).OnMolokai,
there aretwo populations separatedby
a distanceof 4 kin (2.5 mi). One
population, southof Onini Gulch at
about850m (2,800It) elevation on
privately ownedland,coversanareaof
18 sq m (200 sq It) in a forestry planting
of Fraxinusuhdei (tropical ash) and
Pinus (pine) (HHP1992m11).The other
Molokai populationof about10
individuals is on privately owned land
at Makolelau (J. Lau, pers. comm.,
1992).On Lanai, at leastoneindividual
of Vigna o-wahuensisis known from the
aridwindward slopesnortheast of
Kanepuu aboveLapaiki at about 370m
(1,200It) elevation on privately owned
land(HHP 1992m7,1992m23).Onthe
State-ownedisland of Kahoolawe,Vigna
o-wuhuensisgrowsbetweenMakaalae
andLua Kealialalo at 140m (460It)
elevation,nearthesummitatabout400
m (1,300It) elevation,andabout 0.8km
(0.5 mi) southof Hanakanaeanear
“Sailor’s Hat” (HHP 1992m21,
1992m23;J. Lau. pers.comm., 1992).
Only oneindividual is known from the
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populationbetweenMakaalaeandLua
Kealialaloin pili grassland(J. Lau, pers.
comm., 1992).Nearthe summit,about
20 plantsgrow in a9 sqm (100sq It)
areawith a few more plants scattered
nearby (HHP 1992m22).The sizeof the
populationsouthofHanakanaeahasnot
beendetermined,but at leastone
collectionhasbeenmaderecently(HHP
1992m21).Ontheisland of Hawaii,
Vigna o-wahuensisis knownonly from
NohonaohaeCinderConeonprivately
ownedland.Ten plants areknown from
‘A’ali’i Lowland Dry Shrublandwithin
an exclosurecontaining pasture grass
(HHP 1992mI2,HPCC1991o).

Vignao-wahuensisoccursin dry to
mesicgrasslandandshrubland from 10
to 1,370m (30to 4,500ft) in elevation
(Geesinket a]. 1990;HHP 1992m1to.
1992m3,1992m5,1992m11,1992m12,
1992m15,1992m22,I992m24).Other
associatedplant speciesinclude ‘ilima,
Chenopodium(‘aheahea),Dubautia
menziesii,and Osteomeles
anthyllidifolia (ulei) (HHP 1992m11,
1992m12,1992m23;HPCC 19910).The
primary threatsto Vignao-wahuensis
arehabitatdegradationby ungulates
(pigs andaxisdeer), competition with
variousalienplant species,fire, and
stochasticextinction and/or reduced
reproductivevigor dueto thesmall
numberof existingpopulations and
individuals.

PreviousFederal Action

Federalactionon theseplantsbegan
asa resultof section12 of theAct,
which directed the Secretaryof the
SmithsonianInstitution to preparea
report onplants consideredto be
endangered,threatened,or extinct in the
UnitedStates.Thisreport,designatedas
HouseDocument No. 94—51. was
presentedto Congresson january9,
1975.Iii that document,Adenophorus
periens,Bonamiamenziesii,Flueggea
rieowawraea(as Drypetes
phyllanthoides),Hibiscusbrackenridgei
(asH. b. var. brackenridgei,var.
mokuleiarws,andvar. “from Hawaii’),
Neraudiasericea,Pla.ntagoprinceps(as
P. p. var.elata,var. laxifolia, andvar.
princeps),Sesbaniatornentosa(asS. t.
var. tornentosa),Solanumincompletum
(as S. i. var.glabratum,var.
incompletuni.andvar. mauiensis),
1~ignao-wahuensis(also as V.
sandwicensisvar. heterophyllaandV. s.
var. sandwicensis)wereconsideredto
beendangered.Diellia erectaand
Plantagoprinceps(as P. p. var. acaulis,
var. denticulata.andvar. queleniana)
were considered to be threatened, and
Neraudiasericea(asN. kahoolawensis)
and Solanurn incompletum(asS.
haleakalense)wereconsideredto be
extinct.

OnJuly 1, 1975,the Servicepublished
a notice in the Federal Register(40FR
27823)of its acceptanceof the
Smithsonian reportas a petition within
the contextof section4(c)(2)(now
section4(b)(3)) of the Act, and giving
noticeof its intention to reviewthe
statusof the plant taxa named therein.
As a resultof that review, on June 16,
1976,the Servicepublished a proposed
rule in the Federal Register(41 FR
24523)to determineendangeredstatus
pursuant to section4 of the Act for
approximately 1,700 vascularplant
species,including all of theabovetaxa
consideredto be endangeredor thought
to be extinct, plus Diellia erecta
(consideredthreatened).The list of
1,700plant taxa wasassembledon the
basisofcommentsanddatareceivedby
theSmithsonianInstitution andthe
Servicein responseto HouseDocument
No. 94—51 andtheJuly 1, 1975,Federal
Registerpublication.

Generalcommentsreceivedin
responseto the 1976 proposal are
summarizedin anApril 26, 1978,
Federal Registerpublication (43 FR
17909).In 1978,amendmentsto theAct
requiredthatall proposalsover 2 years
old be withdrawn. A I-year graceperiod
wasgiven to proposalsalreadyover2
years old. On December10, 1979,the
Servicepublished a notice in the
FederalRegister(44FR 70796)
withdra*ing the portion of theJune16,
1976,proposal that had not beenmade
final, including the abovetaxa,along
with four other proposalsthat had
expired. The Servicepublished updated
noticesof review for plants on
December15. 1980 (45FR82479),
September27, 1985 (50 FR 39525),arid
February 21, 1990 (55 FR 6183).In these
notices,11 of the taxa (including
synonymoustaxa)that had beenin the
1976proposed rule were treated as
category I candidatesfor Federal listing.
Category I taxa arethosefor which the
Servicehas on file substantial
informationonbiological vulnerability
andthreats to support preparationof
listing proposals. Other than Mariscus
pennatiformis,Neraudiasericea(as N.
kahoolawensis),Plantagoprinceps(as P.
p. var. acaulisandvar. queleniana),
Sesbaniatomentosa(as S.hobdyi),
Solonurn incompleturn(asS.
ha]eakalense),andSpermolepis
hawaiiensis,all theaforementionedtaxa
thatwereproposedasendangeredin the
June16. 1976,proposedrulewere
consideredcategoryI candidateson all
threenoticesof review.Flueggea
neowawraeaappearedas Neowai~vaea
phyllanthoidesin the 1980and 1985
notices.In the 1980and1985 notices,
Sesbaniatomentosa(asS.hobdyl)and

Solanumincompletum(asS.
haieako.lense)wereconsideredcategory
1* species.CategoryI * speciesarethose
that are possibly extinct. Plantago
princeps(asP. p. var. acaulisand var.
queleniana)appearedas a category 2
taxon and Neraudiasericea(as N.
kahoolawensis)as acategory3A species
in the 1980and1985 notices.Category
2 taxa are thosefor which there is some
evidenceof vulnerability, but for which
thereare not enough data to support
listing proposalsat the time. Category
3A taxa are thosefor which the Service
has persuasiveevidenceof extinction.
Through taxonomicrevisions,eachof
the category 1*, 2, and3A taxawere
synonymizedundercategoryI taxaon
the 1990 list. Mariscuspennatiformis(as
Cyperusp. var. bryanil) first appeared
on the1985’noticeof reviewasa
categoryI taxon. Sperrnolepis
hawaiiensisfirst appearedon the 1990
noticeof review as a category I species
after it was rediscoveredin 1986.

Section4(b)(3)(B) of the Act requires
the Secretaryto make findings on
petitions that presentsubstantial
information indicating that the
petitionedactionmaybewarranted
within 12 monthsof their receipt.
Section2(b)(I) of the 1982amendments
furtherrequiresall petitionspendingon
October13, 1982,be treated ashaving
beennewly submittedon thatdate.On
October 13, 1983, the Service found that
the petitioned listing of these species
waswarranted,but precludedby other
pendinglisting actions,in accordance
with section4(b)(3)(B)(iii) of theAct;
notification of this finding was
publishedon January20, 1984 (49FR
2485).Suchafinding requiresthe
Serviceto considerthepetitionas
havingbeenresubmitted,pursuantto
section4(b)(3)(C)(i) of theAct. The
findings werereviewedin Octoberof
1984, 1985, 1986, 1987, 1988, 1989,
1990,and1991. Theproposedrule
publishedon September14, 1993(58 FR
48012)to list 12 speciesof plants from
theHawaiianIslandsas endangered
speciesconstitutedthefinal 1-year
finding thaxwasrequiredfor these
species.

Basedon commentsand
recommendationsreceivedin response
to theproposal(seeCommentsand
Recommendations,below), theService
now determinesthese12 plant species
to be endangeredwith thepublicationof
this final rule.

SummaryofComments and
Recommendations

In theSeptember14, 1993,proposed
ruleandassociatednotifications,all
interestedpartieswererequestedto
submit factualreportsor information
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thatmight contributeto the
developmentof afinal rule. The public
commentperiod endedon November
15, 1993.Appropriate Stateagencies,
countygovernments,Federal agencies,
scientific organizations,andother
interestedparties werecontactedand
requestedto comment.Newspaper
noticesinviting public commentwere
publishedin “The Maui News” on
October7, 1993.the “Hawaii Tribune-
Herald” on October 8, 1993,andthe
“Honolulu Advertiser” on October7,
1993.

Commentswere receivedfrom three
parties:Onefrom an individual in
supportof the listing of Sperniolepis
hawaiiensis,but offeringno additional
information;onefrom an individual iii

supportofthe listing of Spermolepis
hawaiiensis,Adenophorusperiensand
Sesbaniatamentosa,andproviding
informationon the possIbleextirpation
of the population of Adenaphorus
penensat Kane Nui o Hamoby volcanic
activity anddrought,andindicating that
theactual numberof plantsof Sesbania
tonientosain HawaiiVolcanoes
NationalParkis morethan 50; thethird
respondentprovidedinformationon
threepreviouslyunknownpopulations
of Sesbaniatornentosa,one from the
south coastof EastMaui and two from
the northwestcoastof theisland of
Hawaii. The information provided by
theserespondentshasbeen
incorporatedinto this final rule. The

information receiveddoesnot indicate
that anyof thesespeciesareunderless
threatthanprevibusly thought.

Summaryof FactorsAffecting the
Species

Section4 of the EndangeredSpecies
Act (16U.S.C. 1533)andregulations(50
CFR part424) promulgatedto
implementtheAct setforth the
proceduresfor addingspeciesto the
Federallists of endangeredand
threatenedspecies.A speciesmay be
determinedto be an endangeredor
threatenedspeciesdueto oneor more
of the five factors describedin section
4(a)(I). The threatsfacingthese12
speciesaresummarizedin Table 2.

TABLE 2.—SUMMARY OF THREATS

pea
Feral animaI activity Men

pla~~
Fae Human

Impacts
.Limited

numbers’Pigs Goats Deer Cattle

Adenop~rusper/ens X ....,....~. .~....... .....~.... X X -

Bonamiamerzziesii X X X X X X ..

0/el/ia erecta .... .... .. .. X X .......... X X .. x
Flueggea neowawraea X X X X X X X
Hibisc~,ebiackerwidgei ............. ..~. X X X X X -. X ... X’
Mariscus pennatifoams .~..................... - ... ._~....... X~
Neraudia sencea .. ~ X X X ............ .... .... ..~....... X ~
Plan/agoprinceps ........ X X X ..... ....

Sesbania tomentosa ... -_ .. X X . X X X ..~........

Solanum inconipletum .. .....~. .. X X 2.3

Spermolepis hawaliensis .. .. ........ X ._... X
VIgr2a o-wahuensis X .. .... X .........~. X X ..... ._..._ Xi

No morethan 100 individualsand/orfewer thanfive populations.No morethan 100 individuals.2
F~erthanfive populations.3No more than 10 individuals.

Thesefactorsandtheir application to
AdenophoruspenensL.E. Bishop
(pendantkihi fern), Bonarniarne.nziesii
A. Gray (nocommonname(NCN)),
Diellia erectaBrack. (NCN), Flueggea
neowawraeaW. Hayden
(mehaniehame),Hibiscusbrackenridgei
A. Gray (ma’o hanhele),Maniscus
pennatiformis(Kekunth.) T. Koyama
(NCN), NeraudiasericeaGaud.
(ma’aloa),PlantagoprincepsChain,and
Schlechtend.(ale), Sesbaniatornentosa
Hook. andArnott (‘ohai), Solanurn
incompleturnDunal(thornypopolo),
SpermolepishawaiiensisWolff (NCN),
andVigna o-wahuensisVogel (Oahu
vigna)areasfollows:

A. ThePresentor Threatened
Destruction,Modification, or
Curtailmentof TheirHabitat or Range

Nativevegetationon all of themain
HawaiianIslandshasundergone
extremealterationbecauseof pastand
presentlandmanagementpractices
including ranching,deliberatealien
animalandplant introductions,and

agricultural development(Cuddihy and
Stone1990,Wagner et a!. 1985).The
Northwestern Hawaiian Islands have
undergonesimilar alteration,but to a
lesserdegree.Theprimary threatsfacing
the12 plant speciesincludedin this
ruling areongoingandthreatened
destructionandadversemodificationof
habitatby feral animalsandcompetition
with alienplants.

Elevenof the12 speciesin this ruling
arevariously threatened by feral
animals. (SeeTable 2.) Animals suchas
pigs,goats,axis deer,black-taileddeer,
aridcattle were introduced either by the
early Ilawalians (pigs) or more recently
by Europeansettlers(all ungulate
species)for food andlorcommercial
ranchingactivities.Over the 200years
following their introduction,their
numbersincreasedandtheadverse
impactsof feral rmgulatesonnative
vegetationhavebecomeincreasingly
apparent.Beyondthe direct effect of
tramplingandgrazingnativeplants,
feral ungulateshavecontributed
significantly to the heavyerosion still

takingplaceon mostof themain
Hawaiianislands.

Pigs(Susscrofa),originally nativeto
Europe, Africa, and Asia, were
introducedto Hawaii by thePolynesian
ancestorsof Hawalians, and later by
westernimmigrants.Thepigsescaped
domesticationandinvadedprimarily
wetandmesicforestsandgrasslandsof
Kauai,Oahu,Molokal, Maui, and
Hawaii. They presently threaten the
existenceof at least eight of the taxa in
thosehabitats. While foraging, pigsroot
andtrample the forest floor,
encouragingtheestablishmentof alien
plantsin thenewly disturbedsoil. Pigs
alsodisseminatealienplant seeds
throughtheir fecesandontheir bodies,
accelerating the spread of alien plants
throughnative forest (Cuddihyand
Stone1990,Stone1985).On Kauai,
three populations eachof Adenophorus
penensandFlueggeaneowawraeaanda
single population eachof Plantogo
pi-incepsvar. anornalaandP.p. var.
Iongibracteatahave sustainedlossof
individual plantsand/orhabitatasa
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resultof feral pig activities(HHP
1992d18,1992i2;J. Lau,pers.comm.,
1992).Thefollowing numbersof
populationsof theplantson Oabuare
threatenedby pigs:4 populationsof
Bonamiamenziesii,15 of Flueggea
neowawraea,I of Hibiscus
brackeriridgeissp.mokuleionus,and2
populationseachof Plantagoprinceps
var, !ongibracteataandP. p.var.
princeps.OnMolokal, onepopulation
eachof Diellia erecta, Plantagopninceps
var. laxiflom.and Vignao-wahuensis,
andtwo populations of Neraudia
sericeaarealsothreatenedby pigs.On
EastMaui,pigs aredestroyingthe
habitatof threepopulationsof Plantago
princepsvar. laxiflora (HHP1992i12; J.
Lau, pers.comm., 1992).Ontheisland
of Hawaii, feral pigs areamajorthreat
to speciesat thefollowing locations:in
KahaualeaNAR, OlaaTract,and2.4 km
(1.5 mi) northwestof PuuKauka,where
at leastthreepopulationsof
Adenophorusperiensoccur;andin the
regionsof ManukaandHonomalinoin
theSouth KonaDistrict, whereoneor
morepopulationsof Diellia erectaand
Flueggeaneowawraearemain~. Lau,
pers.comm., 1992).

Goats(Capro hircus),nativeto the
Middle East and India, were first
successfullyintroducedto theHawaiian
Islandsin 1792.Feral goatsnow occupy
a wide variety ofhabitats from lowland
dry foreststo montanegrasslandson
Kauai,Oahu,Molokai, Maul, and
Hawaii, wheretheyconsumenative
vegetation,trampleroots andseedlings,
accelerateerosion,andpromotethe
invasionof alien plants(Stone1985,
vanRiperandvanRiper1982).Goats
aresignificantly degradingthehabitatof
at leastfive speciesin this rule. On
Kauai, goatscontributeto the
substantialdeclineof onepopulationof
Bonamiamenziesii,four populations of
Flueggeaneowawraea,andone
populationof Plantagopnincepsvar.
anomala(HHP1992d18,1992d30,
1992d31,1992i2;J. Lan, pers.comm.,
1992).On Oahu, encroaching
urbanization andhunting pressuretend
to concentrate thegoat population in the
dry upperslopesof theWaianae
Mountains,whereonepopulationof
Bonarniamenziesiiandtwo populations
of Flueggeaneowawraeaexist(HHP
1992d15;j. Lau, pers. comm., 1992).
Thegoat populationin theWaianaearea
is apparentlyincreasing,becomingan
evengreaterthreatto therareplantsthat
grow there.OnMolokai, two
populationsof Diellia erectain Halawa
Valley andPuuKolekoleandone
populationof Neraudiasericeaat
Makolelauarepresentlythreatenedby
goats(HHP1992c12,1992c13;J. Lau,

pers.comm., 1992).Until afew years
ago,feralgoatswereamajorthreatto
rareplantsin HaleakalaNationalPark
on EastMaw, but becauseof an active
ungulatecontrolprogram,the goat
populationwasreducedto 100by 1988.
While they are no longer a significant
threat,the future ingressand
reestablishmentof goatsare still a
possibility (Lloyd Loope. National Park
Service(NPS),pers.comm., 1992)and
could potentially affect the three
populations of Plantagoprincepsvar.
laxiflora foundin thepark(J.Lau, pers.
comm., 1992).

Eight individuals ofaxisdeer (Axis
axis), introducedto the island of
Molokai in 1868,increasedto thousands
of animalswithin about 30 years
(Tomich1986).By theturn of the
century,theherdsso damagedthe
vegetation ofMolokai that professional
hunters were hired to control their
numbers(Tomich 1986). By then, the
nativevegetationhadsuffer~d
irreparabledamagefrom overgrazingby
axisdeer. They degradethe habitat by
tramplingandovergrazingvegetation,
which removesgroundcoverand
exposesthe soil to erosion(J. Lau, pers.
comm., 1992).Activity of deeron
Molokai has resulted in lossof habitat
and/or individuals of at leastsix of the
species.In the absenceof a protective
fence,axisdeercontinue to invade the
unfencedareasandthreatento trample
theplants.Onboth Molokal andLanai,
theaxisdeerpopulationsarepresently
activelymanagedfor recreational
bunting by the Hawaii StateDepartment
of LandandNaturalResources.
Extensivered erosionalscarscausedby
decadesof deeractivity are evidenton
Lanai.The habitat of threeLanai
populationsof Bonainiameriziesiiand
onepopulationof Hibiscus
brackenridgeissp. brackenridgeion that
island is negativelyaffectedby axis deer
(HHP 1992e1;J. Lau, pers.comm.,
1992).Two populationsof Sesbania
tomentosaatPaomaiandMahanaon
Lanaiwere last seenin themid-1950s
(HHP 1992j17,1992j38).Thoseareas
have long supported axisdeer,which
probablyposethe primary threatto
thosetwo Sesbariiapopulations.
Elsewhereon Lanai, onepopulation of
Vigna o-wahuensisaboveLapaiki and
onepopulation of Sperrnolepis
hawaiiensisat Kapoho arethreatenedby
axisdeer(HHP1992L7, 1992m23).To
control deerin whatremainsof Lanai’s
dry forests,The NatureConservancyof
Hawaii (TNCH) is presentlyerecting
fencedexciosuresto protectpopulations
of raretaxa(includingtwo populations
of Bonamiarnenziesii)that occur within
KanepuuPreserve(Heidi Bornhorst,

TNCH, andJ. Lau, pers.comms.,1992).
Althoughthefenceis high enoughto
normally inhibit entryby deer,human
pressurecanforcethe deerto jump over
the fence.On Maui, deerdamaged
plantsof two populationsof Hibiscus
brackerzridgeissp.br’ackenridgeiat Puu
O Kali by stripping the barkand
breakinglimbs (HHP1992e1,1992e8).

Black-taileddeer(Odocoileus
hernionus)were first introducedto
Kauaiin 1961 for thepurposeof sport
huntingandtodayprobablynumber
well over 500animals.The deerare
presentlyconfinedto thewesternside
of the island,wheretheyfeedon a
variety of native andalien plants (van
RiperandvanRiper 1982).On Kauai,
onepopulation of Bonarniamenziesiiin
Paaiki Valley andthe population of
Flueggeaneowowroeain Paaiki and
Mahanaloavalleysarethreatenedby
black-tailed deer (J. Lau, pers.comm.,
1992).

Large-scaleranchingof cattle(Bos
taurus) in theHawaiianIslandsbeganin
themiddle of the19th centuryon the
islandsof Kauai, Oahu. Maui, and
Hawaii. Largeranches,tensof
thousandsof acresin size,developedon
East Maui and Hawaii (Cuddthy and
Stone1990)where most of the State’s
largeranchesstill exist today.
Degradationof native forestsusedfor
ranchingactivities becameevidentsoon
after full-scale ranching began. The
negative impactof cattleon Hawaii’s
ecosystemis similar to that described
for goatsand deer(Cuddihy andStone
1990,Stone1985).Cattlegrazing
continuesin several lowland regionsin
the northern portion of the Waianae
Mountains of Oahu: in Lualualei, where
onepopulationof Bonamianienziesii
exists,and in Kaumoku Gulch, where
onepopulation of Hibiscus
brackennidgeissp.mokuleianusremains
(HHP1992b30; J. Lau, pers.comm.,
1992). On Molokai, cattleranching is
slowly recoveringfrom setbackscaused
by recentherdreductions enforcedin an
effort to eliminate bovine tuberculosis
from domesticandferal stock. As cattle
ranchingbecomesreestablishedon
Molokai and the number of cattle
increases,the threat to the rareplant
speciesthatremainin thoseranching
areaswill also likely increase.One
populationof Sesbaniatomeniosa
locatedeastof Moomomi Preserve
grows in a grazing area. On Maui, cattle
ranching is the primary agricultural
activity on thewestandsouthwest
slopesofEast Maui and in lowland
regionsof West Maui. On both East and
West Maui, oneor more populations of
Bonarniamenziesii,Diellia erecta,and
Hibiscusbrackennidgeissp.
brackenridgeiandthe only Maui
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population of Flueggeaneowawraea
continueto bethreatenedby grazing
cattle(HHP 1992c13;J. Lau, pers.
comm., 1992).The Flueggea
neowawraeapopulationandoneof the
Bonamiamenziesiipopulations grow
within a fencedexclosure.Although
probablyminimal, the possibility of
cattle entering the exclosureposesa
potentialthreat.In theKamaoa-Puueo
and South Point regionsof the island of
Hawaii, cattlecontinueto grazein
habitatcurrently occupiedby mostof
thepopulationsof Sesbaniatomentosa
on that island(J. Lau, pers.comm.,
1992).In addition,onepopulationof
Hibiscusbrackenridgeissp.
brackenridgeiandtheonly known
populationof Bonarnia menziesiion
that islandgrow in regionscurrently
usedfor cattleranching(J. Lau, pers.
comm.. 1992).

Habitatdisturbancecausedby hwnan
activitiesthreatenstwo of thetaxa.On
West Maui, all-terrainvehicleshave
drivenover Sesbaniatomentosaplants
growingwestof NakalelePoint
lighthouse(HHP1992j43).Continued
off-road activity threatensto destroya
significantportion of thatpopulation.
On the islandof Hawaii, a dirt roadruns
throughapopulationof Sesbania
tomentosalocatedin theKamaoa-Puueo
region(HHP1992j50). Off-road activity
could damagea significant portion of
thatpopulationaswell. In thePuu
Anahulu regionon that island,aranch
roadwasbulldozedcloseto aplant of
Hibiscusbrackenridgeissp.
brackenridgeiin 1989(HHP 1992e6).
Continuedroaddevelopmentthreatens
to destroytheonly knownpopulationof
that taxonin thearea. -

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

Overutilization is not known to bea
factor,but unrestrictedcollectingfor
scientificorhorticulturalpurposes
would seriouslyimpactthesix species
whoselow numbersmakethem
especiallyvulnerableto disturbances
(Diellia erecta,Hibiscusbrackenridgei,
Mariscuspennatiformis,Neraudia
.cericea,Solanumincompleturn,and
Vignao-wahuensis).

C. Diseaseandfrredation.

Black twig borer(Xylosand1-us
cornpactus)has been cited as an
immediatethreatto all extant
populationsof FlueggeaneowawraeaU.
Lau, pers.comm., 1992).Theblacktwig
borerburrowsinto thebranchesand
introducesapathogenicfungus.pruning
thehostseverelyandoftenkilling
branchesor whole plants(Howarth
1985).All known plantsof Flueggea

neowawraeasuffer slight to severe
defoliationandreducedvigor dueto
infestations of this alien insect.

Evidenceof predation on two of the
taxaby ungulates(cattle, deer, goats)is
documentedon Oahu,Lanai,andMaui.
On Oahu,plants of Bonamiarnenziesii
at Lualualei grow over native vegetation
anddrapewell belowthebrowseline of
cattle,indicating thepotential for cattle
to feedon theplants(HHP .1992b30).On
Lanai,axisdeerareknownto feed on
this species.especiallyatKanepuu.
Depredationof Hibiscusbrackenridgei
ssp.brackenridgeiby goatshasbeen
observedon Lanai and Maui. Goatsare
knownto eat thebranchtips andstrip
thebarkof theplants(HHP1992e14).
While thereis no evidence of predation
on theother 11 species,noneof them
are known to beunpalatable to cattle,
deer,or goats.Predationis thereforea
probablethreatto speciesgrowingat
siteswherethoseanimalshavebeen
reported (Dicilia erecta.Flueggea
neowawraea,Neraudia sericea;
Plantagoprinceps,Sesbaniatorn entosa,
Spermolepishawaiiensis,andVigna o-
wahuensis)(SeeFactorA.).

D. TheInadequacyofExisting
RegulatoryMechanisms

Of the 12 speciesin this ruling, atotal
of 10havepopulationslocatedon
private land, 2 on County land, 10 on
Stateland,and7 on Federalland.With
theexceptionof Neraudia sericeawhich
is restrictedto privateland,all of the
other speciesoccurin morethanoneof
thoseownershipcategories.Theknown
populationsof thesespecieslocatedon
Federallandsareinadequateto ensure
theirlong-termsurvival.

Thereareno Statelawsor existing
regulatorymechanisms at the present
time to protect or prevent further
declineof theseplantson privateor
Stateland.However,Federallisting
would automatically invoke listing and
associatedprotectionunderHawaii
State law.

E. OtherNatural or ManmadeFactors
AffectingTheir ContinuedExistence

Elevenof the 12 speciesare
threatenedby competition with oneor
more alienplant species.(SeeTable 2).
The mostsignificantof theseappearto
be Schinusterebinthifolius
(Christmasberry),Psidiumcattleianurn
(strawberryguava),Melinus minutiflora
(molassesgrass),Pennisetumsetaceum
(fountaingrass),Clidemiahirta (Koster’s
curse),Lontaria camara(lantana),
Leucaenaleucocephala(koahaole).
Prosopispallida (kiawe), Toonaciliata
(Australianred cedar),Cenchrusciliaris
(buffeigrass),Rubusargutus(prickly
Florida blackberry).Passiflora

mollissima(bananapoka), andRubus
ellipticus (Himalayanraspberry).

Many noxious alien plants such as
Christmasberry have invaded the dry to
mesic lowland regionsof theHawaiian
Islands.Introducedto Hawaii before
1911,Christmasberryforms dense
thickets that shadeout anddisplace
other plants (Cuddihy and Stone 1990).
This fast-growingspeciesis found in
lowlandareasof themajorHawaiian
Islands(Smith1985)andis currently
expandingits range.Christmasberryis a
majorcomponentof themesicforestsof
theWaianaeandKoolauMountainsof
Oahu.For example.overhalfof the
populationsof Bonamiamenzi~ii.2 of
thepopulationsof Plaritago princeps
var.princeps,andall 15 populationsof
Flueggeaneowawraeathatoccuron
Oahuare negativelyaffectedby this
invasiveplant (HHP 1992b18,1992b22.
1992b31,1992d3,1992d15,1992d16;J.
Lau. pers. comm., 1992). In addition.
onepopulationof Diellia erectaat
HalawaValley on Molokai andone
population of Bonamiarnenziesiion
Lanaiarealsoaffected(J. Lau, pers.
comm., 1992).On Maui, Christmasberry
is spreadingin laoValley andon the
southslopeof EastMaui (Haleakala
Volcano)andis oneof theprimaryalien
plant threatsto oneor morepopulations
of Bonamiamenziesii,Diellia erecta,
andPlantagoprincepsvar. laxiflora that
exist there (J. Lau, pers.comm., 1992).
Ontheislandof Hawaii, Christmasberry
continuesto threatenat leasttwo
populationsof Diellia erectaand
Flu eggeaneowawraeain theregionsof
ManukaandHonomalino in theSouth
KonaDistrict (HHP 1992d34;J. Lau,
pers.comm.. 1992).

Strawberryguava,an invasiveshrub
or small treenativeto tropicalAmerica.
hasbecomenaturalizedon all of the
main Hawaiianislands.Like
Christmasberry,strawberryguavais
capableof formingdensestandsthat
excludeotherplant species(Cuddihy
andStone1990)andis dispersed
mainlyby feral pigsandfruit-eating
birds (Smith1985). Thisalien plant
growsprimarily in mesicandwet
habitatsandprovidesfood for several
alienanimalspecies,including fe?al
pigs andgamebirds,whichdispersethe
plant’sseedsthroughtheforest (Smith
1985,Wagneret al. 1985). Strawberry
guavais consideredoneof thegreatest
alienplant threatsto Hawaii’s rain
forestsandis knownto poseadirect
threatto at leastonepopulationof
AdenophorusperiensandBonamia
menziesiion the island of Kauai (HHP
1992a16;J. Lau, pers.comm..1992).
Strawberryguavais amajorinvaderof
forestsin theWaianaeandKoolau
Mountainsof Oahu,whereit often
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formssingle-speciesstands.It posesan
immediate threatto 6 populationsof
Bonamiai’nerzziesii,10 populations of
Flueggeaneowawraea,and1 population
of Plwitagopnncepsvar.princepson
that island (HHP 1992b5,1992b14,
1992b18,1992b21; J. Lau, pers.comm.,
1992).OnMolokai. thehabitatof the
Halawa Valley population of Diellia
erectais currentlybeinginvadedby
strawberryguava(H}1P 1992c12).On
Maui, strawberryguavais beginningto
invadethe habitatofonepopulation
eachof BonainiamenziesiiandPlantogo
princepsvar. laxifiore onWestMaui
andat leastonepopulationeachof
DieLlia erectaandPlantagoprincepsvar.
laxiflora onEast Maui (J. Lau, pers.
comm., 1992).It is alsoamajorthreat
to thehabitatof Adenophorusperiensin
KahaualeaNAR on theislandof Hawaii
(HHP 1992a8).

First introducedto theHawaiian
Islandsascattlefodder,molassesgrass
was laterplantedforerosioncontrol
(CuddihyandStone1990).Thisalien
grassquickly spreadto dry andmesic
forestspreviouslydisturbedby
ungulates. Molassesgrassproduces a
densematcapableof smotheringplants
(Smith 1985). essentiallypreventing
seedlinggrowthandnative plant
reproduction(CuddihyandStone1990).
Becauseit burnsreadilyandoftengrows
at theborderof forests,molassesgrass
tendstocarryfire into areaswith woody
nativeplants(CuddihyandStone1990,
Smith1985). It is ableto spread
prolifically after a fire andeffectively
competewith lessfire-adaptednative
plant species,ultimatelycreatinga
standof alien grasswhereforestonce
stood.Molassesgrassis becominga
majorthreatto sevenof the specieson
four islands.In theWaianaeMountains
of Qahu, three populations of Bonamia
menziesiiandonepopulation of
Plantagoprincepsvar.princepsare
immediately threatenedby this grass.
On Molokal, at leastonepopulation
eachof Diellia erecta,Plantagoprinceps
var. laxiflore, andNeraudin sericeaand
all populationsof Vignao-wahuensison
theisland arealsonegativelyaffected.
Molasses grass is quickly spreading
throughoutthedry regionsof West
Maui, threatening two populations of
Di cilia erectathere. On Hawaii Island, a
populationof Sesboniatomentosain
HawaiiVolcanoesNationalPark is
locatedin an areainvadedby molasses
grass(J. Lau, peTs.comm., 1992).

Like molassesgrass,fountaingrass
hasgreatlyincreasedfire risk in some
regions,especiallyon thedry slopesof
Hualalai,Kilauea,andMaunaLoa
volcanoeson the Island of Hawaii. The
effectsof fountain grassinvasionare
similar to thosediscussedabovefor

molassesgrass.Fountaingrassthreatens
thenativevegetationon theleeward
slopesof Hualalalin aregion where at
leastonepopulationof Hibiscus
brackenridgelsap.brackenridgeiand the
only knownHawaii Islandpopulations
of BonamiamenziesiiandVignaa-
wahuensisexist (HI-fl’ 1992m12;J. Lau,
pers.comm.,1992).

Koster’s curse,anoxiousshrubnative
to tropical America, wasfirst reported
on Oahuin 1941. It had spread through
muchof the Koolau Mountainsby the
early1960s,andspreadto theWaianae
Mountainsby 1970 (CuddihyandStone
1990).It posesa seriousthreatto two
populationsof Plantagoprincepsvar.
Iongibracteatain the Koolau Mountains.
Koster’s curseis widespread in
Honouliuli andthreatenstwo
populationsof Flueggeaneowawraea
that occurin that areaof the Waianae
Mountains.Thisprolific alienplanthas
recentlyspreadto five other islands,
including Kanal, where thereareat least
five small infestations totaling about 40
ha (100ac) (Cuddihy andStone1990);
oneof theseposesanimmediatethreat
to onepopulation 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 shrub often forms thick
coverandproduceschemicalsthat
inhibit the growthof otherplant species
(Smith 1985).On Kauai, lantana is a
majorcomponentof thevegetationat
Paaiki Valley and WaimeaCanyon and
is rapidly becomingestablishedin
Pohakuao.It posesa threatto
populations of Flueggeaneowawraeain
thoseareas(HHP1992d13,1992d17,
1992d18,1992d30,1992d31).One
populationof Bonarniarnenziesiion
LanaiandoneonMaui arealso
negativelyaffectedby this invasive
plant (HHP 1992b1,1992b24).

Koahaole, a shrubnaturalizedand
oftendominant in low elevation,dry,
disturbedareason au of the main
Hawaiian Islands, threatensto degrade
thehabitatof six of thespecies.Koa
haoleis oneof the major weedsfound
at Polihaleon the islandof Kauai,
growing in thevicinity ofa population
of Sesbaniatornentosa(HHP 1992j33; J.
Lou, pers.comm.,1992). In the Waianae
Mountains of Oahu,koa hoole is oneof
theprimary weedthreatsto half of the
Bonamiamenziesiipopulationsandall
of theHibiscusbrackenridgeissp.
rnokuleianuspopulations found in the
area(HHP 1992b12,1992b19,1992e23;
J. Lau, pers.comm.,1992). Most of the
Molokal populationsof Sesbania
tornentosaandoneof the Kahoolawe

populationsof Vignao-wahuensisare
alsonegativelyaffectedby koahao)e
(HHP1992j13;J. Lan, pers.comm.,
1992). OnMaui, koahaoleposesa threat
to Hibiscusbrackenridgeissp.
brockenridgeiandSpermolepis
hawailensisin theLthausectionof the
WestMaui NAR, and is probably alsoa
threatto Hibiscusbrrickenridgeissp.
brackenrfdgeiandSesbaniatomentosa
elsewhereon WestMaui (HHP 1992e3;
J. Lou, pers.comm., 1992).

Kiawe, a deciduousthorny treethat
can growto 20 m (65ft) in height,
overshadowsotherplantsandcompetes
with associatedvegetationfor available
water andspace.At Polihale,on the
islandof Kauai, it is theprimary alien
plantthreatto Sesbaniatomentosa.Two
Molokal populationsof Sesbania
tomentosacompetewith kiawe for
water and spaceonMoomomi’s
beaches.The primary alienplantthreat
to Vignao-wahuensison theislandof
KahoolaweIskiawe (HHP1992m21).

Australianred cedaris a fast-growing
treethat wasprobably introduced to
Hawaii for Iwuber. It is now found in
manyof Hawaii’s extensivelyplanted
lowland forestsandhasbecome
naturalizedin mesicto wet forests
(Wagner et at 1990).Today, this tree is
a definite threatto at leastone
population of Bonamiamenziesiiand
mostof the plants of Fiueggea
neowawraeain the WaianaeMountains
of Oahu(J. Lou, pers.comm., 1992).

Buffeigrassformscontinuous coverIn
dry habitatsandprovidesexcellentfuel
for fire, from which it recoversquickly.
Its seedsareeasily dispersedby wind
(Smith1985).Buffelgrass threatensthe
habitatof two populationsof Sesbania
tornentosoonMolokai, andat leastone
populationof Vignao-wahuensison
Kahoolawe(J. Lou, pers.comm.,1992).

Prickly Floridablackberrywas
introducedto theHawaiianIslandsin
the lateIBOOs (HaselwoodandMotter
1983). The fruits areeasilyspreadby
birds to openareaswhere this plant can
form dense,impenetrablethickets
(Smith 1985).TheKauaipopulationof
Adenophorusperiens,which is located
at theboundaryof Hono0 Na Pali NAR
andNa Pall CoastStatePark,is
threatenedby this noxiousweedU. Lou,
pers.comm., 1992).

A vine in thepassionflowerfamily.
bananapokawasintroducedto the
islandsin the1920s,probablyas an
ornamental.This vine is extremely
detrimentalto certainwet foresthabitats
of Kaual, Maui, andHawaii. Heavy
growthof this vine cancausedamageor
deathto thenative treesby overkading
branches,causingbreakage,or by
forming adensecanopycover,
intercepting sunlight andshadingout
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nativeplantsbelow.An infestationof
this vine is locatedat OlaaTracton the
island of Hawaii, the siteof one
populationof Adenophoruspenens(J.
Lou, pars,comm., 1992).

A recentintroduction to the Hawaiian
Islands,yellow Himalayanraspberryis
rapidlybecomingamajorweedpestin
wet forests,pastures,andother open
areason the island of Hawaii. It forms
largethornythicketsanddisplaces
nativeplants.Its ability to invade the
understoryof wet forestsenablesit to
fill anichepresently unoccupiedby any
other major wet forest weedin Hawaii.
This has resultedIn anextremelyrapid
population expansionof this alien plant
in recentyears.Onepopulation of
Adenophoruspenensgrowsin Olaa
Tractwithin Hawaii VolcanoesNational
Parkin a regionwhere yellow
Himalayanraspberryis found in
increasingnumbers (J. Lou, pers.comm.,
1992).

There are a numberof otheralien
plant speciesthat posea significant
threatto populations of the plants in
this ruling. Cynodondactylon(Bermuda
grass)Is amajor threatto at leastone
population of Sesbaniatomentosaat
Moomomi on Molokal. Senecio
mikanioides(Germanivy), a noxious,
wind-dispersedvine that forms
localizedmatsof vegetation,is a threat
to the only currently knownpopulation
of Solonurn incompletumon the island
of Hawaii Q. Lou, pers.comm., 1992).
This Solonurn incompletuinpopulation
is fencedandprotected from ungulates;
however,it is not protected from
German ivy. Syzygiumcumini (Java
plum),alargeevergreentree,is an
aggressiveinvader of undisturbed
forests(Smith 1985). It threatensto
shadeout theonly known populations
of Hibiscusbrackenridgeissp.
mokulcianuson OahuU. Lou, pers.
comm., 1992). Melia azedarach(pride of
India), afast-growingdeciduoustree
that formsdeepshade,growsin open
dry habitats.A majorinfestationof this
largetree in WaimeaCanyon on Kauai
posesanimmediatethreatto
individualsof Flueggeaneowav~Taea
(HHP1992d18,1992d31).

Fire threatenssix plant species
growingin dry to mesicgrassland.
shrubland,andforestson five islands.
OnOahu, fire is a potential threat to
threepopulationsof Bonarniarnenziesii
and two populations of Flueggea
neowawraealocatedadjacentto Makua
Military Reservation,wherecurrent
ordnancetrainingexercisescould
unintentionally ignite fires (HHP
1992b12,1992b19,1992b20,1992d12;J.
Lau, pers.comm., 1992).Theareahas
hadahistory of firesthatmay have
burnedthroughat leastoneof the

populationsof Bonarniamenziesii,and
burnedto within a few tensof meters
of another(HHP1992b19,1992b20).
Fireis alsoa threatto the following
populations:one population eachof
Bonamiarnenziesiiand Flueggea
neowawraeaonOahu, one population of
Banarnia menziesiion Lanai,two
populations of Sesbaniatornentosaand
one population of Vignao-wahuensison
Molokal, all knownpopulationsof
Vignao-wahuensison Kahoolawe,and
at leastone population each of Bonamia
menziesiiandSesbaniatomentosaon
theislandof Hawaii (HHP 1992d12;J.
Lan, pars.comm.,1992).Of note is a
populationof Adenophoruspenensin
Kahaualea NAR on the island of Hawaii
(HHP 1992a8).Tephrafallout andlava
flows from Kilauea Volcanohave
affectedthe NAR over the past several
years.Wildfires ignited by volcanic
activity have destroyedsomeof the
NAR’s mesicandwet forests.In
addition, tephra fallout and nnxious
volcanicgasseshave causedextensive
damageto surroundingnativeforests.
Suchcatastrophic natural events
threatento destroy the region’s largest
population of Adenophoruspenens.

The small number of populations and
of individual plantsof six of these
species(Diellia erecto,Hibiscus
brackennidgei,Mariscuspennatiforniis,
Neraudiasenicea.Solonurn
incompletum,andVignao-wahuensis)
increasesthe potential for extinction
from stochasticevents.The limited gene
pool may depressreproductivevigor, or
asinglehuman-causedor natural
environmentaldisturbancecould
destroyasignificantpercentageof the
individuals or theonly knownextant
population.For example,Solonurn
incompletumis known from asingle
populationon the islandof Hawaiiand
numbersonly two individuals.Two of
the specieshave fewer than 5
populationsand6 of thespeciesare
estimatedto numberno morethan 100
individuals (SeeTable 2). All of the
speciesin this ruling exceptSesbania
tomentosaeithernumberfewerthan20
populationsor total fewerthan 200
individuals.Thereproductivesystemof
Flueggianeowawraeafurther
exacerbatestheproblemof limited
numbers.Sinceeachtree bearsonly
maleor female flowers, theymustbe
cross-pollinatedfrom adifferenttree
(Hayden1990). If only afew treesflower
atthesametime, or if floweringtrees
aretoo widely separated for pollination
by insects,no seedwill be set.The
survivalof small, isolatedpopulations.
~s~hichprobablyarealready
experiencingdepressedreproductive
vigor, is thereforefurther threatened

The Servicehascarefullyassessedthe
bestscientificand commercial
informationavailableregardingthe past,
present,and futurethreatsfacedby
thesespeciesin determining to make
this rule final. Basedon this evaluation.
this rulemaking will list these12
speciesasendangered:Adenophorus-

peniens,Bonarniamenziesii,Diellia
erecta,Flueggeaneowawroea,Hibiscus
brackenridgei,Mariscuspennatiformis,
Neraudiasericea,Plantagoprinceps,
Sesbaniatornentosa,Solonurn
incompleturn,Sperniolepishawaiiensis.
and Vignao-wahuensis.These12
speciesare threatenedby one or more of
the following: habitat degradation and!
or predation by pigs, goats,deer, and
cattle; competition for space,light.
water, andnutrientsby alienplants;
habitat lossfrom fires; human impacts
from recreationalactivities:andinsect
infestations. Six of the 12 specieseither
numbernomorethanabout100
individuals or areknown from fewer
than5 populations.Small population
sizeand limited distribution make all of
thesespeciesparticularly vulnerable to
extinction from reduced reproductive
vigor or from stochasticevents.Because
these12 speciesarein dangerof
extinction throughoutall or asignificant
portion of their ranges,they fit the
definition of endangeredasdefinedin
theAct. Therefore, the determination of
endangeredstatusfor these12 speciesis
warranted.

Critical habitat is not being proposed
for the12 speciesincludedin this rule.
for reasonsdiscussedin the“Critical
Habitat” sectionof this rule.

Critical Habitat

Section4(a)(3)of theAct, as
amended,requiresthat,to themaximum
extentprudentanddeterminable,the
Secretarydesignatecritical habitatat the
time thespeciesaredeterminedto be
endangeredor threatened.TheService
findsthat designationof critical habitat
is not presentlyprudentfor these
species.Sucha determinationwould
resultin noknownbenefit to the
species.Thespecieshavelow total
populationsand/ornumbersof
individuals andfaceanthropogenic
threats.Thepublicationof precisemaps
anddescriptionsof critical habitatin
theFederalRegister,asrequiredfor the
designationof critical habitat,would
increasethe degreeof threatto these
plants from takeor vandalismandcould
contributeto their decline.The listing of
thesespeciesundertheAct publicizes
the rarity of theplantsand, thus,can
maketheseplantsattractiveto
researchers,curiosity seekers,or
collectorsof rareplants.All involved
partiesandthemajorlandownershave
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beennotified.Protectionof thehabitat
of thespecieswill be addressedthrough
therecoveryprocessand throughthe
section 7 consultationprocess.
Therefore,theServicefinds that
designationof critical habitatfor these
speciesis not prudentatthis time,
becausesuchdesignationwould
increasethedegreeofthreatfrom
vandalism,collecting,or otherhuman
activitiesandbecauseit is unlikely to
aid in the conservationof thesespecies.

AvailableConservationMeasures
Conservationmeasuresprovidedto

specieslistedasendangeredor
threatenedundertheEndangered
SpeciesAct includerecognition,
recoveryactions,requirementsfor
Federalprotection,andprohibitions
againstcertainactivities.Listing can
encourageandresultin conservation
actionsby Federal,State,andlocal
agencies,andprivateorganizationsand
individuals. TheEndangeredSpecies
Act providesfor possibleland
acquisitionandcooperationwith the
Statearidrequiresthatrecoveryplansbe
developedfor listedspecies.The
requirementsfor Federalagenciesand
theprohibitionsagainstcertain
activities involving listedplantsare
discussed,in part,below.

Section7(a)of theAct, as amended,
requiresFederalagenciesto evaluate
their actionswith respectto any species
that is proposedor listedasendangered
or threatenedandwith respectto its
critical habitat,if anyis being
designated.Regulationsimplementing
this interagencycooperationprovision
of theAct arecodified at 50 CFRPart
402. Section7(a)(2)requiresFederal
agenciesto insurethat activitiesthey
authorize,fund, or carryout arenot
likely to jeopardizethecontinued
existenceof alistedspeciesor to
destroyor adverselymodify its critical
habitat.If a Federalactionmay affecta
listedspeciesor its criticalhabitat,the
responsibleFederalagencymustenter
into consultationwith theService.

Two taxaarelocatedonFederalland
in a nationalwildlife refugeon three
NorthwesternHawaiianIslands:
Mariscuspermnatifocrnisssp.bryanii
growsonly on the islandof Laysanand
Sesbaniatomentosagrowson Necker
ar.d Nihoa.The nationalwildlife refuge
is underthejurisdiction of the U.S. Fish
andWildlife Service.Ontheisland of
Hawaii, two species(Adenophorus
peniensandSesbaniatornentosa)are
locatedin Hawaii VolcanoesNational
Park.Threepopulations of Plantago
princepsvar. luxiflora arelocatedin
HaleakalaNationalParkon Maui. The
two nationalparkson Maui andHawaii
areunderthejurisdiction of the

NationalParkService.Federallows
protectall plantson thenational
wildlife refuges,nationalparks,and -

nationalhistoric sitesfrom damage-or-
removal. -

Five of thespeciesin this ruleoccur
on land owned or leasedby the U.S.
Departmentof Defense.Populationsof
BonarniamenziesiiandFlu eggea
neowawraeaarelocatedin the -

mountainsof theLualualeiNaval
Reservation.No military activities
currentlyaffect thosepopulations. On
the island of Oahu,Flueggea
neowawraeais known to grow on lands
ownedby the U.S. Army in Schofield
BarracksMilitary Reservation.One
populationof Hibiscusbrackenridgei
ssp. mokuleianusmay possibly occurat
SchofieldBarracksas well. Three of the
speciesarelocatedon State-ownedland
currently leasedto the U.S. military: On
Oahu,Bonamiai’nenziesiiandFlueggea
neowawraeaarelocatedwithin Makua
Military ReservationandSpe,rmolepis
hawailensisis locatedin DiamondHead
Reservation,leasedby the Department
of Defense.Portionsof MakuaMilitary
Reservationareusedby theArmy and
otherbranchesof themilitary for
ordnancetraining.Thetwo speciesare
not locatedinsidetheimpactareasor
adjacentbuffer zonesand,thus,arenot
directly affectedby military activities.
TheArmy hasconstructedfirebreakson
theMakuaMilitary Reservationto
minimize damagefrom unintentional
firesthatoccasionallyresultfrom the
useof ordnance(HerveMessier,U.S.
Army, Ft. Shafter, pers. comm.,1990).
Plantsof Spermolepishawaiiensisare
restrictedto theouterslopeof Diamond
Headandarenot in anareaaffectedby
military activities.Onespecies.Vi,gnao-
wahuensis,growson thepreviously
federallyownedislandof Kahoolawe
wheretheFederalgovernmentis
involvedwith ordnancedisposal.
Although periodicdetonationof
ordnanceis requiredon theisland,the
populationsof this speciesfound there
areat sitestoo remoteto sustainimpacts
from suchdetonation(J. Lou, pers.
comm., 1992).Thereareno otherknown
Federalactivitiesthat occurwithin the
presentlyknownhabitatofthese12
plant species.

The Act andimplementing
regulationsat 50 CFR 17.61,17.62,and
17.63setforth aseriesof general
prohibitionsandexceptionsthatapply
to all endangeredplant species.With
respectto the 12 plant speciessubjectto
this final rule, all prohibitionsof section
9(a)(2)of theAct, implementedby 50
CFR 17.61 apply. Theseprohibitions,in
part,makeit illegal for any person
subjectto the jurisdiction of theUnited
Statesto import orexportany

endangeredplantspeciesto/from the
UnitedStates;transportsuchspeciesin
interstateor foreigncommercein the
courseof a commercialactivity; sellor
offer for salesuchspeciesin interstate
or foreign commerce;removeand
reduceto possessionanysuchspecies
from areasunderFederaljurisdiction;
maliciously damageordestroyanysuch
specieson anyareaunderFederal
jurisdiction; or remove,cut,dig up,
damage.or destroyanysuchspecieson
any otherareain knowingviolation of
any Statelaw or regulationor in the
courseofany violation of aState
criminal trespasslaw. Certain
exceptionsapplyto agentsofthe
ServiceandStateconservationagencies.
Section10 of the Act and50 CFR 17.62
provide for the issuanceof permits
undercertaincircumstancesto carry out
activitiesinvolving endangeredplants
thatareotherwiseprohibitedby section
9.

It is thepolicy of theService(59FR
34272)to identify to themaximum
extentpracticableat thetime aspecies
is listedthoseactivitiesthatwould or
would not be likely to constitute a
violation of section9 of theAct. Such
informationis intendedto clarify the
potential impacts of a species’listing on
proposedand ongoingactivities within
thespecies’range.Sevenof thetwelve
speciesin thisrule areknown to occur
onlandsunderthe jurisdiction of the
FishandWildlife Service, National Park
Serviceor Departmentof Defense.
Collection, damageor destructionof
thesespecieson theselandsis
prohibitedwithout aFederal
endangeredspeciespermit. Such
activitieson non-Federallandswould
constituteaviolation of section9 if
conductedin knowingviolation of
Hawaii Statelaw or regulationsor in
violation of Statecriminal trespasslaw
(seeHawaii StateLow sectionbelow).

Two of thelisted speciesareof
horticultural interestandboth are
currentlyin commercialtrade.Hibiscus
brackenridgeiis a very attractive
memberof agenusknown for its
immensehorticultural popularityandis
theofficial Stateflower of Hawaii.
Sesbaniatornentosaalsois an
exceptionallyattractivespeciesthat
growswell in low elevationurbanareas.
Intrastatecommerce(commercewithin
aState)is notprohibitedundertheAct.
However, interstateandforeign
commerce(saleor offeringfor sale
acrossStateor international
boundaries),will requirea Federal
endangeredspeciespermit. (Endangered
speciesmaybe advertisedfor sale
providedtheadvertisementcontainsa
statement that no sale maybe -

consummateduntil apermithasbeen
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obtained from theService.)Otherthan
possibleinterstatecommerce,the
Serviceisnotawareof anyother
activitiesbeingconductedby thepublic
thatwill beaffectedby this listing and
result in aviolation of section9.
Questionsregardingwhetherspecific
activities will constituteaviolation of
section9 shouldbedirectedto theField
Supervisorof theService’sPacific
IslandsOffice (see ADDRESSES section).
Requestsfor copiesof the regulations
concerninglistedplantsandgeneral
inquiriesregardingprohibitionsand
permitsmaybeaddressedto the U.S.
FishandWildlife Service,Ecological
Services,EndangeredSpeciesPermits,
Oil N.E. 11th Avenue,Portland,Oregon
97232—4181(503/231—2063;FAX 503/
231—6243).

Hawaii StateLaw

Federallisting would automatically
invokelisting underHawaii Statelaw.
Hawaii’s EndangeredSpeciesAct (HRS,
Sect.195D—4(a))states,“Any speciesof
aquaticlife, wildlife, or land plant that
hasbeendeterminedto bean
endangeredspeciespursuantto the
[Federal]EndangeredSpeciesAct shall
bedeemedto beanendangeredspecies
undertheprovisionsof this chapter and
any indigenousspeciesofaquaticlife,
wildlife, or landplant thathasbeen
determinedto be athreatenedspecies
pursuantto the [Federal]Endangered

SpeciesAct shallbedeemedto bea
threatenedspeciesundertheprovisions
of this chapter.” The State law prohibits
cutting,collecting,uprooting, -

destroying,injuring, or possessingany
listedspeciesof plant,orattemptingto
engagein anysuchconduct. The State
law alsoencouragesconservationby
Stateagenciesandtriggersother State
regulationsto protectthe species(HRS,
sect. 195—4 and5). The Statemay enter
into agreementswith Federalagencies
to administerandmanageanyarea
requiredfor the conservation,-
management,enhancement,or
protectionof endangeredspecies(fiRS,
Sect. 195D—5(c)).

National Environmental Policy Act

TheFishandWildlife Servicehas
determinedthat anEnvironmental
Assessmentor EnvironmentalImpact
Statement,as defined under the
authorityof theNationalEnvironmental
PolicyAct of 1969,neednotb~
preparedin connectionwith regulations
adoptedpursuantto section4(a) of the
EndangeredSpeciesAct of 1973,as
amended.A noticeoutliningthe
Service’sreasonsfor this determination
waspublished in the Federal Register
on October25, 1983 (48 FR49244).
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List of Subjectsin 50 CFR Part17

Endangeredandthreatenedspecies.
Exports,Imports, Reporting and
recordkeepingrequirements, and
Transportation.

RegulationPromulgation

Accordingly,part17, subchapterB of
chapterI, title 50 of theCodeof Federal
Regulations,is amendedas set forth
below:

PART 17—[AMENDEDI

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

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

2. Section17.12(h)is amendedby
addingthe following, in alphabetical
order under the plant families indicated.
to theList of Endangered and
ThreatenedPlants:

§ 17.12 Endangeredandthreatenedplants.
* * * * *

Flowering Plants

Spermolepis None U.S.A.(HI) Apiaceae E
hawaiierisis.

Dieflia erecta .. Asplentum-teaved
diellia.

U.S.A. (HI) .. Aspleniaceae........ E 559 NA NA

None .... U.S.A. (HI) Convolvulaceae E 559 NA NA

Mariscus
pennatiformis.

None U.S.A. (HI) ....... Cyperaceae E 559 NA NA

Flueggea Meharnehame U.S.A. (HI) ...... Eupnorbiaceae
neowawraea.

Sesbaniatomentosa. ‘Ohal U.S.A. (HI) ..... Fabaceae E 559 NA NA

Vigna o-wahuensis ... None U.S.A. (HI) Fabaceae E 559 NA NA

Species

Scientificname Common Historic range Family name Status Whenlisted Criticalhabitat
Special
rules

Bonamiamenziesii

559 NA NA

E 559 NA NA

Adenophoruspenens PendantkiN fern U.S.A. (HI) -. Gramrnitidaceae E 559 NA NA
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Species
Historic range Family name Status When listed SPrial

Scientific name Commonname

Hibiscus Ma’o hau hele U.S.A. (HI) Malvaceae E 559 NA NA
brackenridgei. •

Plantagoprinceps Laukatii kuahiwi U.S.A. (HI) Plantaginaceae E 559 NA NA

Solanum Popoloku rnai U.S.A. (HI) Solanaceae E 559 NA NA
incompletum.

Neraudiasericea None U.S.A. (HI) Urticaceae E 559 NA NA

Dated:September12, 1994.
Mollie H. Beattie,
Director, Fish andWildlife Seivice. .

)FR Doc. 94—27302:Filed 11—9—94; 8:45 am) .

EILUNG CODE 43~O-65-P


