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EXECUTIVE SUMMARY

Research staff from the Hawaii Biological SurveyBigshop Museum (BISH) conducted a rare plant sunfey
approximately 220 hectares (540 acres) in the sastiern section of O‘ahu Forest National Wildlikefiye (OFNWR)
for landowner U.S. Fish and Wildlife Service (USFWi& collaboration with the Ko‘olau Mountains Wegked
Partnership (KMWP), the Hawai'i Invasive Specieu@al/Weed Risk Assessment, the O‘ahu Invasive Bgec
Committee/O‘ahu Early Detection, and USFWS. Theesgistic efforts of researchers from the partidimat
organizations created a capacity-building expegdhat enriched the knowledge of all participamd provided skills

for future collaborations.

The project area lies in the wet central Ko‘olamsuit area ranging from 520-825 meters (1,700-2{&80 elevation,
and is characterized by a series of steep-sidgesidissected by gulches formed by the headwat®aikakalaua and
Kipapa Streams, and a portion of Waiawa Strearhdsouth. Seven days of fieldwork (63 person-deaR place
between January and October 2010. The primary tgscof the survey were to explore portions of diesignated
survey area that had not been visited during res@ney efforts; document new locations of rare amdangered
vascular plants; provide an inventory of all vaacyllants seen; note major resource concerns i@vgsive plant
threats, pig damage); create general plant commuaraps; and provide recommendations for consenmvatiactices. In
addition, although not a primary goal of the sunaghtings of endemiblegalagriondamselflies andchatinellatree

shails were reported.

A total of 165 vascular plant taxa were noted dyithme survey, including 105 endemic, 14 indigend@snaturalized,
and 3 Polynesian-introduced plants. Thus, about @29ascular plant taxa seen were native, attestirige relatively
undisturbed nature of the vegetation in the upferagion wet forest zone of O'ahu Forest NWR. Sigetation types
were characterized during the 2010 survey, aliveadiominated structural variants of lowland wet camities,

differing by a combination of elevation, wind expos, slope, and substrate, and generally dominate@rious forms

of Metrosideros polymorphéohi‘a), often with the presence of tangled mats of the Baonanopteris linearig(uluhe).

This report documents rare plant sighting€génea koolauensi&ndangered)=uphorbia rockii(Endangered);
Labordia hosakan&Species of Concernlpbelia hypoleucgApparently Secure);. koolauensi§Endangered) and/or
L. gaudichaudiiSpecies of Concernhyrsine fosbergi{Candidate)Panicum koolauengé&pecies of Concern);

Polyscias gymnocarp@Endangered); andanthoxylum oahuengroposed Endangered) during the 2010 survey.

The recent proposal by the U.S. Fish and Wildléev&e to add 23 new taxa of endangered plantsabuOand to
redesignate critical habitat for 101 O‘ahu plamét#s reviewed in terms of its effect on O‘ahu RYMNEWR. Forty-four
rare and endangered plant taxa have been designaiedlusion in the critical habitat unit in wHi®OFNWR is
included. This unit, called Oahu Lowland Wet Uniti®an ecologically unified lowland wet ecosystemthe leeward

side and summits of the Ko‘olau Mountains extendiogn Waipi‘o to Manaiki Stream in Kalihi.
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The main current biological threat to the integofythe native plant communities in the upper sextiof OFNWR is the
spread of invasive plant species. Aside from thg visible invasion of.eptospermum scopariu(hlew Zealand tea
tree) along the Kipapa Trail, at this time the atien seems to be relatively unscathed by inttdetstands of alien,
ecosystem-altering species. Within the upper sestid the valley, the ubiquitoWdidemia hirta(Koster’s curse) is the
main non-native shrub component on open, distusteaes. Most of the herbaceous and grassy weedsacentrated
along trails and on disturbed hilltops. The contithfiocus of eradication efforts should concentoateveedy canopy
species that are just starting to become estaldlisueh a®sidium cattleianunfstrawberry guavalleliocarpus
popayanensigwhite moho, occasionally note@chefflera actinophylléumbrella tree)Falcataria moluccangalbizia),
Spathodea campanulaftulip tree, not seen during the 2010 surv&nharexylum caudaturffiddlewood, not seen
during the 2010 surveyRrdisia elliptica (shoebutton ardisia), akhgiopteris evectémule’s-foot fern). A grove of
Cryptomeria japonicgsugi pine) along the Ko‘olau summit should be ogad to prevent negative impacts. Many well
known invasive species likely to do well in the i@tests of OFNWR lurk outside the perimeters &f tbfuge and need
to be eradicated if seen, suchMisonia calvescenandTibouchina herbaceaJ.S. Fish and Wildlife Service personnel
recently reportedly found and destroyed two vegatatines ofPassiflora tarminianan the refuge; this pervasive weed
on Kaua'i and the Big Island had never before lreported from O‘ahu. One of the keys to managingsive species
impacts is an early detection program that includesitoring and rapid response to prevent a spées establishing

and negatively impacting native ecosystems.

The appendices to this report provide a listinglbplant taxa noted during the 2010 surveys; pieviistorical
vouchered records of rare and endangered planiglaas alien species, collected in the vicinityQsahu Forest NWR;
and displays the output of a pre-survey effortreppre field cards for both the rare/endangerea aaxl invasive alien

plants to assist with their identification in theld.
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2010 Rare Plant Survey, O‘ahu Forest National Wildfe Refuge, Waipi‘o, O‘ahu
Hawaii Biological Survey, Bishop Museum

October 2011

[. INTRODUCTION

A rare plant survey of approximately 220 hectaB(acres) of O‘ahu Forest National Wildlife Refy@~NWR) land
was conducted by Bishop Museum (BISH) in the scagtern section of OFNWR for landowner U.S. Fish ¥afidlife
Service (USFWS), in collaboration with the Ko'ollountains Watershed Partnership (KMWP), the Hawaviasive
Species Council/Weed Risk Assessment, the O‘ahasineg Species Committee/O‘ahu Early Detection, d8&WS.
The project area lies in the wet central Ko‘olauudtains summit area between 520 and 825 metei@0327700 feet)
elevation, and is characterized by a series opsséted ridges dissected by gulches formed by daelWwaters of
Waikakalaua and Kipapa Streams, and a portion ad¥aStream to the south. Seven days of fieldwé8gerson-
days) took place between January and October 20fOprimary purpose of the survey was to explomiques of the
designated survey area that had not been visitedgitecent survey efforts; document new locatiohsare and
endangered vascular plants; provide an inventosllafascular plants seen; note major resourcearos¢ create general
plant community maps; and provide recommendationsdnservation practices. In addition, althoughaaprimary

goal of the survey, sightings of nativeegalagriondamselflies andchatinellatree snails were reported.

la. Setting

The project area lies in the central leeward Kaisdammit area, mauka of Mililani town, and compsisiee upper-
elevation, southeastern portion of OFNWR, ranghognf520-825 meters (1,700-2,700 feet) elevatioarattierized by
a series of steep-sided ridges dissected by gufoheed by the headwaters of Waikakalaua and Kif&tpsams, and a
portion of Waiawa Stream to the south (see Map 53 The parcel is located within a zone thategally receives
5,000 millimeters (197 inches) or more of rainfak year; thus, all of the vegetation types amhn“wet” moisture

category.

All of the land in the survey area is classifiedRasigh Mountainous Land (rRT) by Foote et al. ()97ais is the
dominant land formation in the upper, wetter leevdo’'olau Range. These lands are very steep andissected by
numerous intermittent drainages. Deep, V-shapddyslith steep side slopes and narrow ridgelimeslee norm. The
soil is very thin, ranging from 2.5-25 centimet€irs10 inches) in thickness over saprolite (thordyglecomposed,
earthy, untransported rock), and not stony. Theoditg is relatively soft and permeable to rootd arater. Soil on the
ridges is similar to the Amalu (Maui and Molokaaind Olokui (Moloka'i) series, both poorly draineeket upland soils.
About 20—40% of the land consists of rockland, roakcrops, soil slips, and eroded spots. In the &liaw Islands, rRT
lands occur from sea level up to 1,830 meters (Bf66t) elevation, with rainfall ranging from 188ntimeters (70

inches) to more than 1,000 centimeters (394 incpesyear. Uses for rRT lands include water suppildlife habitat,
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and recreation. These lands are classified as d@palooup Vllle soils, which are subject to seeagrosion if the
existing vegetation cover is removed. Natural vatieh in the rRT association inclutiéetrosideros polymorpha
(‘6hi‘a), Dicranopteris linearigiuluhe),Cibotiumspp. (hdpuu)Setaria parviflora(yellow foxtail), Lantana camara

(lantana) Aleurites moluccangkukui), andLeptecophylla tameiameigpukiawe).

Edward Y. Hosaka, in conducting ecological andigkic studies in Kipapa Gulch to partially fulfiéquirements for a
Master of Science degree at the University of Hawathe early 1930s, divided the gulch into siold plant zones
(Hosaka 1937). At the extreme seaward end is thiitiMa Zone with salt-loving coastal herbs, folladvepland by the
Haole Koa(Leucaena leucocephalaBuava(Psidium guajava)and Koa(Acacia koa)Zones. Hosaka’s ‘Ohi‘a Zone,
which he describes as dominated by Mditrosideros polymorphtrees (reaching maximum height around 550 m
elevation), matches large portions of the survexan lower, protected slopes. He describes assdaanopy trees as
including ‘6hi‘a h&(Syzygium sandwicensiahd ‘ahake&Bobea elatior);second-layer trees including haf@eatidesma
platyphylla)and kopiko(Psychotria mariniana)shrubs includin@yrtandra paludosandCyanea crispathe ground
layer covered with mosses and ferns; and tree $raldthed with epipytic bryophytes and ferns. Hinalosaka calls
the area above 600 m elevation the Cloud Zone. vidrig wet zone consists of low, scrubby vegetaitiowhich there
are no dominant species. Tree species are dwa&fetacteristic species inclutietrosideros polymorphajlapa
(Cheirodendron platyphyllumjoulu (Pritchardia martii), kdmakahalal(@abordia spp.), na‘ena‘¢éDubautia laxa),and

‘uki (Machaerina angustifolia).

1b. Historical Plant Collections of Upper Waikakalaua and Kipapa Drainages

Many botanists have collected in the upper WaikakalKipapa drainage during the

past century. A search of the Bishop Museum Heubadatabase for Hawaiian plant §

of botanical exploration took place during the ¢d930s, when Hosaka was spendinjs
much field time in the area. BISH holdings includmost 1,500 vouchers from the
area, including close to 600 Hosaka vouchers fiwerkiipapa drainage. Other
prominent collections in the 1930s in the WaikakaleKipapa area include those by

Edwin H. Bryan, Jr., a Bishop Museum entomolodistRaymond Fosberg, then a

Smithsonian Institution; Martin L. Grant, a YalesBop Museum fellow; and Harold St. John, promirdsivaiian
botanist. Subsequent botanical vouchers from th@mehave been spotty, in part due to remotenesdsidiiculty of
access. More recently, Lara Reynolds completedanizal inventory of the Kipapa Trail portion ofdDu Forest

National Wildlife Refuge as an undergraduate thpsigect at the University of Hawai'i at M&noa (Reyds 2007).

Among vascular plant taxa vouchered during histbriollecting trips are the following currently Fezdlly endangered

or proposed endangered taRdectryon macrococcugnahoe, Sapindacea€yanea acuminata;. calycina,C. crispa,
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C. grimesianasubspgrimesiana C. humboldtiana, C. koolauensis, C. lanceolatalo@giflora, andC. st.-johnii(h&ha,
Campanulaceaefyrtandra viridiflora (ha‘iwale, Gesneriaceadjuphorbia(formerly Chamaesyqerockii
(Euphorbiaceae)sardenia manni{nd'l, RubiaceaeHesperomannia arborescefisteraceae);abordia cyrtandrae
(kamakahala, Loganiacea&pbelia oahuensi§CampanulaceaeMelicope hiiakaeandM. lydgatei(alani, Rutaceae);
Phyllostegia hirsutaandP. parviflora(Lamiaceae)Platanthera holochildOrchidaceaePlatydesma cornutaar.
cornuta(Rutaceae)Polysciagformerly Tetraplasandragymnocarpd‘ohe‘ohe, AraliaceaePsychotria hexandra
subspoahuensigkopiko, RubiaceaeBanicula purpuregApiaceae)Viola oahuensigViolaceae); andanthoxylum
oahuensda‘e, Rutaceae), as well as the rare but unpedéatoectochilus sandvicengi®rchidaceae)Cryptocarya
mannii (hdlio, Lauraceae)Cyrtandra kalihii(ha'iwale, Gesneriacead}anicum(formerly Dichantheliuny koolauense
(Poaceae)poodia lyonii(BlechnaceaeEurya sandwicensi@nini, TheaceaeEgxocarpos gaudichaud{hulumoa,
Santalaceae)adua fluviatilis(Rubiaceae)Joinvillea ascendengohe, Joinvilleaceae);abordia hosakana
(kdmakahala, Loganiacea&)paris hawaiensig‘awapuhiakanaloa, Orchidaceae); amibelia gaudichaudii
(Campanulaceae). Appendix C provides a list ofespntative vouchers of the above taxa stored iklémbarium

Pacificum at Bishop Museum.

1c. Past Surveys of O‘ahu Forest National WildlifdRefuge

In September 2003 the Hawai‘i Natural Heritage Paog(now called the Hawai'‘i Biodiversity and MapgiRrogram)
conducted a 3-day rare plant survey within a deiph190 hectare parcel of O‘ahu Forest NWR (Hawd&itural
Heritage Program 2003). Due to limited field tirttes team concentrated on habitats with the bestgiat for harboring
rare taxa. Six rare plant taxa were documente8uphorbia rockii(Endangered), 15 plants in 2 populationsCg2anea
calycina(Proposed Endangered), 5 plants just outside &f\@R on windward summit slope; 8yanea humboldtiana
(Endangered), 4 immatures; @podia lyonii(Species of Concern), ca. 560 plants &belia oahuensi$Endangered), 4
plants just outside of OFNWR on windward summipsioand 6Polyscias gymnocarp@Endangered), 7 individual
sightings. Bishop Museum conducted additional pdaet surveys in May 2005 and May 2006 (Imada & tat@le
2006a). In addition to relocating some of the papiahs noted during the 2003 survey, the followiage taxa were
documented: 1) an additional populatiorEmifphorbia rockii(8 plants), near gulch bottom south of Kipapa csitap2)
Panicum koolauensgpecies of Concern), Kipapa campsiteGa8ydenia manni{Endangered), 2 plants, Kipapa Gulch;
4) Joinvillea ascendensubspascendengCandidate), 2 clumps, leeward slope of Ko‘olam&it Trail; 5) Labordia
hosakangSpecies of Concern), above OFNWR base camipobglia gaudichaudi{Species of Concern); Ipbelia
koolauensigEndangered), over 100 plants in vicinity of Kipagampsite; and &anthoxylum oahueng@roposed

Endangered), 2 plants, ridge west of Kipapa campsit

Id. Endangered Species and Critical Habitat Desigrtéons
In August 2011, the U.S. Fish and Wildlife ServitkESFWS) proposed Endangered status and criticaldidbr 23
species on O‘ahu, and the designation or redesignat critical habitat for an additional 101 O*ataxa already listed

as endangered or threatened (USFWS 2011a). Wherakhiabitat was designated for 99 O‘ahu planatiax2003
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(USFWS 2003), polygons were drawn around discnetesaoccupied by each species at the time ofdistasulting in
an overlapping and confusing patchwork of criticabitat areas difficult for the public to interpr&he proposed
redesignation of critical habitat was based on mé@rmation on species distributions and a bettetaustanding of their
biological requirements (e.g., elevation, precijgta substrate, canopy, subcanopy, and underst@sacteristics), and
a new understanding that many native Hawaiian plantl animals currently only occupy areas of maidiabitat
primarily because the threats are reduced in thosss, and can thrive when reintroduced into hcsibhabitats when
threats are effectively managed. Sixty-six multipeecies critical habitat units were created ingieposed rule, each
containing the shared physical or biological feasuessential for the conservation of those indalidpecies occupying
that particular unit, or containing suitable essgttabitat for the conservation of species suitgdbut not presently
occurring in, that unit (USFWS 2011a).

Lands of the O‘ahu Forest National Wildlife Refuaye contained within proposed critical habitat aPediu—Lowland
Wet-Unit 9, comprising 6,365 hectares (15,728 3drethe lowland wet ecosystem on the leeward sfdbe Ko‘olau
Mountains, on Federal (U.S. Fish and Wildlife Seeyj State, City and County of Honolulu, and peatowned land,
extending along the Ko‘olau summit from Waipi‘oM@anaiki Stream in Kalihi. This unit includes theterest and
shrubland, moisture regime, and subcanopy and stuatgmative plant species identified as physicdiiological
features in the lowland wet ecosystem, as wellnégue primary constituent elements for Hawaiian selflies. For
purposes of their ecosystem classification schéneel ) SFWS defined the Lowland Wet ecosystem asidling a
variety of wet grasslands, shrublands, and fotegts in biological diversity, generally occurringlbw 1,000 meters
(3,300 feet) elevation on the windward sides ofrtteen Hawaiian Islands (except Kaho‘olawe and Nitijy and
receiving more than 190 centimeters (75 inchesyahnprecipitation. On O‘ahu, this system is bestaligped in wet
valleys and slopes along the summit of the Ko'd¥auntains, with a small area located on the windirgade of the

summit of the Wai‘anae Mountains (USFWS 2011a).

Because the streams and upland foraging and cozas eequired by the damselflies are disperseakitotvland wet
ecosystem, the physical or biological featuredsf habitat type are essential to the damselflgisgeas they provide
for the proper ecological functioning of this ecstgm. Fourty-four plant taxa (32 Endangered, 1p&sed
Endangered) have critical habitat in this unitthedse, 20 taxa are already present in the unitf@ri¥ taxa it serves as
unoccupied habitat (USFWS 2011a). Unoccupied haisissential for the conservation of these sgduyeproviding
the primary constituent elements necessary foralastablishment of wild populations within theistorical ranges, and
for providing suitable areas for recovery in cabeatastrophic random naturally occurring eventsreg or more
locations where the species occurs. Due to theatlsambers of individuals or low population sizsgse species
require suitable additional habitat and space fpaasion or reintroduction to achieve populatiorels that will
promote their recovery (USFWS 2011a).

Oahu-Lowland Wet-Unit 9 is occupied habitat forEr&langeredCyanea humboldtiana, C. koolauensis, C. st.-jghnii

Bishop Museum 4 Hawaii Biological Survey



O‘ahu Forest National Wildlife Refuge Botanical @ey

Cyrtandra viridiflora, Euphorbia rockii, Gardenia amnii, Hesperomannia arborescens, Labordia cyrtamdi_obelia
oahuensis, Melicope lydgatei, Phyllostegia hirsiaparvifloravar. parviflora, Plantago princepsar. princeps,
Polyscias gymnocarpa, Pteris lidgatei, Viola oahsisjand 4 Proposed Endangel&yanea calycina, Melicope
hiiakae, Platydesma cornuteaar. cornuta, Zanthoxylum oahuenggant taxa; and for the Proposed Endangered
blackline Megalagrion nigrohamaturaubspnigrolineatum(Perkins, 1899)] and crimsoM|[ leptodemagPerkins,
1899] Hawaiian damselflies (USFWS 2011a). Oahu—koaIWet—Unit 9 also contains unoccupied habitalér
EndangeredAdenophorus periens, Cyanea acuminata, C. cri§p@rimesianasubspgrimesiana, C. truncata,
Cyrtandra dentata, C. polyantha, C. subumbellatapétzia nutans, Isodendrion longifolium, Lobelislkaensis,
Myrsine juddii, Plantago princepgar.longibracteata, Platanthera holochila, Sanicula purea, Trematolobelia
singularis)and 8 Proposed Endange(&yanea lanceolata, C. purpurellifolia, Cyrtandraagilis, C. kaulantha, C.
sessilis, C. waiolani, Psychotria hexandnabspoahuensis, Pteralyxia macrocarpplant taxa and for the Proposed
Endangered oceanic Hawaiian damselfiepalagrion oceanicurfMcLachlan, 1883)] (USFWS 2011a).

The ultimate goal of the USFWS in designating caithabitat for each endangered species is to geatifficient
protected habitat to allow the species to reaclehmark levels to become stabilized, downlisted, @tichately delisted
from the Federal Endangered list. The objective=aah level are as follows (USFWS 1999):

- Stabilization: managed to control threats (e.aq¢iieg, weeding, etc.) and represented irasitucollection. A
minimum of 3 populations should be documented tamas where they now occur or occurred historically
Each population must be naturally reproducing aegdeiasing in number, with the following minimum rloens
of mature individuals: 25 for long-lived perennid® for short-lived perennials, 100 for annuals.

- Downlisting: a total of 5—7 populations of eachdaxshould be documented on islands where they mowr@r
occurred historically. Each population must be redty reproducing, stable or increasing in numlagéd secure
from threats, with the following minimum numbersroéture individuals per population: 100 for longekil
perennials, 300 for short-lived perennials, 500donuals. Each population should persist at thisl for a
minimum of 5 consecutive years before downlistiag be considered.

- Delisting: a total of 8—10 populations of each tasbould be documented on islands where they nowrar
occurred historically. Each population must be redty reproducing, stable or increasing in numlagéd secure
from threats, with the following minimum numbersmoéture individuals per population: 100 for longekil
perennials, 300 for short-lived perennials, and fad@nnuals. Each population should persist atlthiel for a

minimum of 5 consecutive years.

Short profiles are provided below for each of tBeehidangered plant speci®dantago princepss represented by two

varieties) for which Oahu Lowland Wet Unit 9 proggloccupied or unoccupied habitat.

Adenophorus periens(palai l&'au, Grammitidaceae, Endangered) is aphgfic, pendent fern with deeply
pinnatifid fronds 10-40+ centimeters long, the udpbe margins nearly perpendicular to the midaitg the

lobes displayed at an angle that create a venbtiad-effect (Palmer 2003). It is still found on Wi,
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Moloka'i, and Hawai'i, but is considered extinct @ahu and Lana'‘i; on O'ahu, it was last observethie
early 1900s in the Ko‘olau Mountains (USFWS 201C8hu Lowland Wet Unit 9 is unoccupied habitatAor
periens(USFWS 2011a). There are no Bishop Museum vougterds to document its historical presence in

the immediate vicinity of O'ahu Forest NWR.

Cyanea acuminata(hdha, Campanulaceae, Endangered) is a herb uméte2s tall, woody at the base, with
thin, oblanceolate to narrowly obovate or elligéaves 11-32 centimeters long, and white corolamgtimes
tinged purple) 30—-35 millimeters long (Wagner etl&90). It is endemic to the northern to centraldtau and
Wai‘anae Mountains of O‘ahu, on slopes, ridgestorambanks iMetrosideros-Dicranopteri¢ dhi‘a-uluhe)
or Metrosideros-Acacid 6hi‘a-koa) wet or mesic forest or shrubland Diospyros-Metrosideroama-‘6hi‘a)
lowland mesic forest (USFWS 2003, 2009a). Currenltig U.S. Fish and Wildlife Service (USFWS 2011a)
reports 15 occurrences totaling between 149 andridiGiduals. The U.S. Army Garrison (2010) repdrie32
adults and 67 immatures, with the biggest poputaticthe Wai‘anaes (103 adult, 43 immature), whiléhe
Ko'‘olaus to the north of O*ahu Forest NWR, popudag were found in Kaluanui-Ma'akua (13 adult, 8
immature); Kaipapa‘'u—Koloa (1 adult); Helemano tm&u‘u summit ridge to North Kaukonahua (59 adl(,
immature); South Kaukonahua (2 adult); and Kaharekada (11 adult, 3 immature). To the south, while
populations at Kéndhuanui, Pia, and Pu‘u o Konaegpertedly gone, at last report there were 3 negblants
still at Pu‘u Keahiakahoe (U.S. Army Garrison 2Q10ahu Lowland Wet Unit 9 is considered unoccupied
habitat (USFWS 2011a) f&. acuminataBishop Museum vouchers (see Appendix C) recaechthtoric

presence of. acuminatanside O‘ahu Forest NWR boundaries, but no resitttings have been documented.

Cyanea calycina(hah&a, Campanulaceae, Proposed Endangered) ibaanahed shrub up to 3 meters tall with
prickly young stems and leaves, the corolla usuatigenta or rarely pale greenish; it is distingaige from
similar specie¢C. crispa, C. humboldtiana, C. lanceolata) the presence of branched and clustered hairs on
the leaf undersurfaces (simple hairs in the othecies) (Wagner et al. 1990). In Wagner et al. ().9%is
species was known &wollandia lanceolataubsp.calycina Cyanea calycinas endemic in both the Wai‘anae
and Ko'olau Mountains of O‘ahu in lowland mesiotet and montane wet forests and wet cliff habitats
(USFWS 2011a). In the Ko'olau Mountains it was kmoistorically along the entire length of the ramgevet
Metrosideros-Dicranopteriforest and shrubland at elevations between 55®80dneters (1,830 and 3,000
feet) (USFWS 2011a), and is currently known frono22urrences totaling between 155 and 169 indiv&ua
along the summit ridges, ranging in the north fidgamananui Gulch to the south at Kéndhuanui. Contbine
with the Wai‘anae totals, there are 40 occurrematding 325—-339 individuals (USFWS 2011a). Bishop
Museum vouchers (see Appendix C) record the hisfmesence of. calycinainside O‘ahu Forest NWR
boundaries, and a population of 5 plants was ndtethg the Hawai'i Natural Heritage Program (20688jvey

of the refuge.

Cyanea crispa(h&h&, Campanulaceae, Endangered) is an unbrasbhdulvegetatively distinctive for its

broadly obovate, 30—75 centimeter long leaves (Waghal. 1990). In Wagner et al. (1990), this gewas
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known asRollandia crispaCyanea crispas endemic to lowland mesic to wet forests andciifithabitats in
the Ko'olau Mountains of O‘ahu, and is currentlpoeted from 7 occurrences totaling 56 individudSFWS
2011a). The U.S. Army Garrison (2010) reporteddrfaining adults and 14 immatures at Kawai ki (2lad
immature), Kaipépa‘u (2 immature), and Kahana—Mak@&uadult, 7 immature) to the north of O‘ahu Fores
NWR; and ‘Aihualama (1 mature) and Wailupe (5 adllimmature) to the south. Oahu Lowland Wet Urig 9
considered unoccupied habitat (USFWS 2011affarrispa Bishop Museum vouchers (see Appendix C)
record the historic presence®f crispainside O‘ahu Forest NWR boundaries, but no resmgittings have

been documented.

Cyanea grimesianasubspgrimesiana(haha, Campanulaceae, Endangered) is an unbratechpdringly
branched shrub distinctive for its irregularly pately divided, 27-58 centimeter long leaves, describy
Wagner et al. (1990) as occurring on O‘ahu, Molgkaina'i, and Maui. Lammers (1998) subsequently
resurrected and raised to species level two synaeghvarietiegC. grimesianavars.mauiensiandmunroi),
which are now recognized &s mauiensigfrom Maui) andC. munroi(from Moloka'i and L&ana'i). Thus, the
current range o€. grimesianasubspgrimesianais O‘ahu and Moloka'i (Lammers 1998). Currentlyete are
reportedly five to six individuals in four occuri@as in lowland mesic to wet habitats in the Waigaaad

Ko‘olau Mountains (USFWS 2011a), although USFWSL(2H) reports that the taxon is apparently extinct i
the wild in the Ko‘olaus. Once widely distributdgd@aughout the Ko'olau Mountains (Bishop Museum
Herbarium database, accessed 2011), it has reaarylyoeen reported in the southeastern Ko'olawo T
populations in Kulu‘i Gulch had declined to a smgldividual when observed in 1994; a single dying
individual was observed in 2004 at Pia Gulch at BiHters (2,020 feet) elevation; and three indivisiugere
noted in 1985 in Wai‘alae Iki-Kapakahi (USFWS 201 Xbahu Lowland Wet Unit 9 is considered unoccupied
habitat (USFWS 2011a) f@&. grimesianasubspgrimesiana Bishop Museum vouchers (see Appendix C)
record the historic presence®f grimesiananside O‘ahu Forest NWR boundaries, but no resigtttings

have been documented. Three of Gixgrimesianasubspgrimesianaoutplanted at the Kupaua exclosure in the

southeastern Ko‘olaus were still surviving in 2q@%ant Extinction Prevention Program 2010).

Cyanea humboldtiana(h&h&, Campanulaceae, Endangered) is an unbrasbhds1-2 meters tall that, when
fertile, can be distinguished from the simi@@rcalycina, C. crispaandC. lanceolataby its pendent racemes of
dark magenta (rarely white) flowers on long pedaa@-25 centimeters long (Wagner et al. 1990). ayier

et al. (1990), this species was knowrRadlandia humboldtianaCyanea humboldtians endemic to lowland
wet and wet cliff habitats in the Ko'olau MountaiofsO‘ahu, and there are currently 9 occurrencediimg
between 160 and 260 individuals (USFWS 2011a), amilgnin the southern half of the Ko‘olaus (Pu‘u
Keahiakahoe, Kénahuanui, Wailupe—Pia, but rangomghrto Kaluanui, Ma‘akua, ‘Opae‘ula, and Poamoho
(USFWS 2010a). Bishop Museum vouchers (see Appeddiecord the historic presence@fhumboldtiana
inside O‘ahu Forest NWR boundaries, and a popudasfdour immature plants was noted during the Hawa

Natural Heritage Program (2003) survey of the refug
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Cyanea koolauensighaha, Campanulaceae, Endangered) is an unbraskchdawith linear to narrowly

elliptic leaves 16—36 centimeters long, 1.5-4 ¢eeters wide, whitish
Fig. 2. Joel Lawvith

- Cvanea koolauens.
magenta flowers (Wagner et al. 1990). This spag@sknown as SN Vi

green on the underside; and 3—6-flowered axillapemes of dark

Rollandia angustifolian Wagner et al. (1990); when the genus
Rollandiawas merged int€yanea(Lammers 1993), the nan@yanea
angustifoliahad already been published for a different speses
Lammers gave it a new specific epitHaiplauensisCyanea
koolauensiccurs in lowland wet habitats on slopes, streanks,
and ridge crests in wdletrosideros-Dicranopteriforest or shrubland
at elevations between 163 and 959 meters (535 4d® 3eet) in the
Ko‘olau Mountains of O‘ahu (USFWS 2003). Currentlye U.S. Fish
and Wildlife Service (USFWS 2011a) reports 15 oceneces with

approximately 100 individuals, primarily in the tlogrn Ko‘olaus. The latest rare plant stabilizati@msus by
the U.S. Army Garrison (2010) reported 9 populatioits totaling 110 adult and 33 immature plantsh\a
concentration in the Kaipapa‘'u—Koloa—Kawainui afea adult, 16 immature), Kaukonahua (14 adult, 2
immature), ‘Opae‘ula—Helemano (13 adult, 8 immatuP®amoho (12 adult), and smaller populations in
Kamananui—Kawainui Ridge, Kawai Iki, and lower ‘@ada north of OFNWR; to the south, there are only
scattered recent sightings from Waiawa—Waimanal(8trand Wailupe (1 adult). has been observed in
flower and fruit during the months of May throughigust (USFWS 2003). Bishop Museum vouchers (see
Appendix C) record the historic presence&Cokoolauensiinside O‘ahu Forest NWR boundaries. During the
October 2010 survey, five healthy mature, vegetgphants were noted (see Map 2, p. 54) just ofttiest of a
flattened ridge at 725 meters (2,380 feet) elenatichere they grew in the company of a single irtlial of
the endangereBolyscias gymnocarpgohe‘ohe),Machaerina angustifolig'uki), Sadleria pallida(‘fama‘u

‘i), and Wikstroemia oahuensi&ikia). The primary threat at this site is potahtompetition with weeds.

Cyanea lanceolatadhahd, Campanulaceae, Proposed Endangered) ibeanched 3 meter tall shrub endemic
to the Ko‘olau Mountains in lowland mesic and wabltats at elevations between 300 and 760 metd@8q1
and 2,500 feet) (USFWS 2011a). In Wagner et aB@Lhis species was knownRsellandia lanceolatalt is
closely related t€Cyanea calycingonce considered a subspecie€ofanceolat, but differs in having
triangular calyx lobes (versus rounded or trun@até. calycind and simple hairs on the lower leaf surface
(versus branched and clusteredC. calycingd (Wagner et al. 1990). Historically wide-rangirigray the

Ko‘olau Mountains, today there are 7 known occucesntotaling fewer than 123 individuals, sparsebttered
over a much smaller area of the northern (KawaStkéam, Poamoho, Pe‘ahinéi‘a) and southern Ko%lau
(Kulu‘i-Hawai'i Loa, Wailupe, Mau‘umae, Wai‘alae Nwand possibly Pia Valley (USFWS 2011a). Oahu
Lowland Wet Unit 9 is considered unoccupied halits8FWS 2011a) fo€. lanceolataBishop Museum

vouchers (see Appendix C) record the historic pres®fC. lanceolatanside O‘ahu Forest NWR boundaries,
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but no recent sightings have been documented.

Cyanea purpurellifolia (h&h&, Campanulaceae, Proposed Endangered) ieamehed shrub up to 0.5 meters
tall with narrowly oblong to spatulate leaves 12-€8htimeters long, the lower surface purple (Wagex.
1990). In Wagner et al. (1990), this species wassmasRollandia purpurellifolia Cyanea purpurellifolids
endemic to the Ko'olau Mountains in lowland wet amet cliff habitats at elevations between 570 a6d 6
meters (1,860 and 2,160 feet) (USFWS 2011a). Hestly, this species was known from a few indivitiuia

the vicinity of Kaluanui Valley and north to Ma‘a&uPapali Ridge, and is currently extant in the et

Ko‘olau Mountains from Ma‘akua—Kaipapa‘u to PunaluKaluanui Ridge in 5 occurrences with approximatel
18 individuals (USFWS 2011a). Oahu Lowland Wet Uni$ unoccupied habitat (USFWS 2011a)Gor
purpurellifolia. There are no Bishop Museum voucher records tardeat its historical presence in the

immediate vicinity of O‘ahu Forest NWR.

Cyanea st.-johnii (hdh&a, Campanulaceae, Endangered) is an unbrasbhdulup to 0.6 meters tall; the leaves
are narrow, lanceolate to oblanceolate, 6—13 ceéira long, strongly revolute, the upper surfadé deeply
impressed venation; the flowers are white, suffusitl pale violet, 3—6 centimeters long (WagnealetL990).
In Wagner et al. (1990), this species was knowRa@kndia st.-johnii Cyanea st.-johniis endemic to the
central Ko'olau summit ridge and wet windswept glgand ridges iMetrosiderog‘6hi‘a) mixed lowland
shrubland oMetrosideros-Dicranopteri§dhi‘a-uluhe) lowland shrubland (USFWS 2003). Gantly, the U.S.
Fish and Wildlife Service (USFWS 2011a) reportc6usrences with approximately 70 individuals in the
Ko‘olaus. The U.S. Army Garrison (2010) reportedrd®aining adults and 16 immatures along the Kao'ola
summit, both to the north (Helemano: 4 adult, 1 atume) and mostly to the south (Waidhole—Waiawad @it,
3 immature; Waimano: 14 adult, 5 immature; Waih@imalu: 10 adult; ‘Ahuimanu-Halawa: 8 adult, 3
immature; and Waimanalo—Wailupe: 6 adult, 4 immatawf O‘ahu Forest NWR. Bishop Museum vouchers
(see Appendix C) record the historic presenc€.ddt.-johniiinside O‘ahu Forest NWR boundaries, but no

recent sightings have been documented.

Cyanea truncata(héhd, Campanulaceae, Endangered) is an unbrasbhdaup to 2 meters tall with prickly
stems; obovate leaves 22—60 centimeters long, 1€ef2fimeters wide; inflorescence peduncle plusisag¢h?28
centimeters long; and flowers white, suffused withgenta, 32—42 millimeters long (Wagner et al. J980s
endemic to lowland mesic to wet forests and wét leéibitats in the Ko‘olau Mountains of O‘ahu (USBN
2011a). Currently, there are 2 known wild indivituim Kahana Valley, along with outplanted occuoesn
(Kahana, Makaua, Hakipu‘u) totaling 14 individu@®ant Extinction Prevention Program 2008; USFWS
2011a). Oahu Lowland Wet Unit 9 is unoccupied ekl SFWS 2011a) fo€. truncata There are no Bishop

Museum voucher records to document its historicas@nce in the immediate vicinity of O'ahu ForegYRI.

Cyrtandra dentata (ha‘iwale, Gesneriaceae) is a shrub up to 5 méadiraith opposite, broadly elliptic to
suborbicular or broadly ovate to ovate leaves &88imeters long, both surfaces hairy; flowers B+&xillary

cymes, hairy throughout; peduncles 25-50 millimeteng; and calyces nearly actinomorphic, lobesowy
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lanceolate, cleft nearly to the base (Wagner et380). It is endemic to lowland mesic and wet tabiin both
the Wai‘anae and Ko'olau Mountains, O‘ahu, as wsldry cliff habitats in the Wai‘anaes (USFWS 2011a
Currently, the U.S. Fish and Wildlife Service (USB\R011a) reports 6 occurrences totaling approxigate
1,640 individuals islandwide, largely concentraitethe Wai‘anaes; Ko‘olau populations are foundhe
leeward northern end at Kawai Iki (15 adult, 31 iatare) and ‘Opae‘ula (16 adult, 12 immature) (ABny
Garrison 2010). Lowland Wet Unit 9 is unoccupieditet (USFWS 2011a) fo€. dentata There are no Bishop

Museum voucher records to document its historicas@nce in the immediate vicinity of O‘ahu ForegVR.

Cyrtandra gracilis (ha‘iwale, Gesneriaceae, Proposed Endangered)éa@demic shrub with opposite, elliptic-
ovate, 11.5-22 centimeter long leaves, the apeyx#émuminate, base attenuate, both surfaces spamatyed
with white, hemispherical glands; flowers 1-7 irenpaxillary cymes on peduncles 8-22 centimeterg;land
the calyces nearly actinomorphic, with linear lobkedt to the base (Wagner et al. 1990yrtandra gracilisis
found in lowland weMetrosideros-Dicranopterifabitats in the leeward southern Ko‘olau Mountahabout
490 meters (1,600 feet) elevation (USFWS 2011a&siAnmed extinct at historical locations in Péloldl&sa
Kdnahuanui Gulch, and Manoa Valley, 10 plants wetdiéscovered in Pia Valley in 2001 (USFWS 20113g). B
2009, only four plants were still surviving (Pldttinction Prevention Program 2010). Oahu LowlanetW
Unit 9 is unoccupied habitat (USFWS 2011a)@omracilis There are no Bishop Museum voucher records to

document its historical presence in the immediamiy of O‘ahu Forest NWR.

Cyrtandra kaulantha (ha‘iwale, Gesneriaceae, Proposed Endangeredjhisud with horizontal stems, from
which arise erect, usually unbranched shoots @onteeters tall; clustered, opposite, sessile, olglalate to
elliptic-oblanceolate, 30—60 centimeter long lealaeming rosettes on the upper 3—6 nodes; and fiewith
zygomorphic calyces produced in dense compound swtoag the lower third of the stem and at the loase
even on adventitious roots (Wagner et al. 19@§)tandra kaulanthas endemic to lowland wet and wet cliff
habitats in the windward Ko‘olau Mountains at ekwas between 255 and 320 meters (840 and 1,05D fee
(USFWS 2011a). Historically it has been known frdemse shade in moist wooded gulches in the Waiéhole
Waikéane drainage and at Kahanaiki Stream. Currethitre are 5 occurrences totaling 28 wild and 12
outplanted individuals (USFWS 2011a). Oahu Lowlaviet Unit 9 is unoccupied habitat (USFWS 2011a) for
C. kaulanthaThere are no Bishop Museum voucher records tardeat its historical presence in the

immediate vicinity of O‘ahu Forest NWR.

Cyrtandra polyantha (ha‘iwale, Gesneriaceae, Endangered) is a shrub 8pneters tall with opposite,
elliptic, 5-16 centimeter long leaves, the uppefamie conspicuously rugose, the margins often tegol
flowers 7-12 in axillary cymes on peduncles 12-1imeters long; and calyces nearly actinomorplieft at
least halfway, the lobes narrowly triangular (Wageteal. 1990)Cyrtandra polyanthas endemic to the
southeastern Ko‘olau Mountains of O‘ahu. Currertthgre are two occurrences of 7-9 individuals imlémd
mesic and wet habitats on Kulepeamoa Ridge andutimmnit of Kuli‘ou'ou (USFWS 2009b, 2011a); in 2008,

there were reportedly 46 mature individuals in2i@opulations (Plant Extinction Prevention Progz008).
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Oahu Lowland Wet Unit 9 is unoccupied habitat (USF@011a) foC. polyanthaThere are no Bishop

Museum voucher records to document its historicas@nce in the immediate vicinity of O'ahu ForegYRI.

Cyrtandra sessilis(ha‘iwale, Gesneriaceae, Proposed Endangeredjisall shrub up to 1 meter tall with
sessile, oblanceolate, mostly glabrous leaves 8e@fimeters long, in well spaced whorls of 3 patej@and 3—
8-flowered cymose, axillary inflorescences with teHiowers and zygomorphic calyces (Wagner et290). It
is endemic to the Ko'olau Mountains, typically falim lowland wetMetrosiderosorests in wet gulch bottoms,
slopes of mesic valleys, and wet cliff habitatelavations between 490 and 670 meters (1,600 &0 2eet)
(USFWS 2011a). The species is currently known floatcurrences: along the Waikane—Schofield Trail in
Kahana Valley (75 adult, 15 immature); and the Hawaa Ridge near Pia Valley (5 adult) (Plant Extion
Prevention Program 2008; USFWS 2011a). Oahu LowNaetUnit 9 is unoccupied habitat (USFWS 2011a)
for C. sessilisThere are no Bishop Museum voucher records tameat its historical presence in the

immediate vicinity of O‘ahu Forest NWR.

Cyrtandra subumbellata (ha'iwale, Gesneriaceae, Endangered) is a shrub 8pneters tall with opposite,
suborbicolar to ovate leaves constricted to a deatibase, 12—39 centimeters long, the upper surfac
impressed rugose, glabrous, the lower surfacewtliite hemispherical glands; and dense, axillarmase, 5—
15-flowered inflorescences, the calyx lobes linebgft nearly to the base, actinomorphic (Wagneal.€1990).

It is endemic to lowland wet and wet cliff habitaighe north-central Ko‘olau Mountains of O‘ahu§BWS
2011a). Currently, the U.S. Fish and Wildlife Seev{2011a) reports 3 occurrences totaling 100-+iddals;
the U.S. Army Garrison (2010) reported 218 plagfsl(adult, 7 immature) from Kahana (8 adult, 7 irtume),
Punalu‘u (201 adult), and Uwao (2 adult), with aaimopulation in Kaukonahua reportedly dead. Oahu
Lowland Wet Unit 9 is unoccupied habitat (USFWS P&)forC. subumbellataThere are no Bishop Museum

voucher records to document its historical presémtiee immediate vicinity of O'ahu Forest NWR.

Cyrtandra viridiflora (ha‘iwale, Gesneriaceae, Endangered) is a smalbsip to 2 meters tall with few
opposite, thick and fleshy, cordate leaves 6—1%5imeters long, densely velvety on both surfaced;densely
velvety, 1-5-flowered axillary cymes with greenfiwers, the calyx lobes actinomorphic, cleft opbrtway
to the base, the lobes lanceolate (Wagner et 80)1% is endemic to the north-central Ko‘olau Nidains,
found in lowland wet and wet cliff habitats on ma@topes and gulch bottomshfetrosideroswet forest or
mixed withDicranopterisandAcacia koalUSFWS 2011a). Currently, the U.S. Fish and Widifervice
(USFWS 2011a) reports 5 occurrences totaling 7lviihdals. The U.S. Army Garrison (2010) reported 57
remaining adults and 17 immatures ranging from maleo—'Opae‘ula (39 adult, 13 immature), Kawainui—
Koloa (16 adult, 4 immature), and South Kaukonaougipapa summit (2 adult). Bishop Museum vouchers
(see Appendix C) record the historic presenc€.ofiridiflora inside O'ahu Forest NWR boundaries, but no

recent sightings have been documented.

Cyrtandra waiolani (ha‘iwale, Gesneriaceae, Proposed Endangeredyrisall shrub up to 2 meters tall with

opposite, elliptic, moderately hairy leaves 5-1@6titeeters long, the petioles 1.3-5 centimeters |ehgggy
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hairy; and 1-2-flowered inflorescences, denselyorbairy throughout, the calyx lobes actinomorphigar

to oblong-lanceolate, cleft to the base, and dgrz®wn hairy (Wagner et al. 199@yrtandra waiolaniis
endemic to the Ko'olau Mountains, historically fauim rich, partly sunny gulches; shady, moist baaibsve
creeks; and wet gulch bottoms in mesic valleyswénd mesic and wet habitats (USFWS 2011a), rangin
from Kaipapa‘u and Punalu‘u north of O‘ahu Fore$VR, to Kalihi Valley in the southern Ko‘olaus, at
elevations between 240 and 900 meters (800 an@ 3@0) (Bishop Museum Herbarium database, accessed
2011; USFWS 2011a). More recently, vegetative idials likely representin@. waiolaniwere seen in 1994
along the ridge between Kaipapa'u and Ma'akua,iar&D05 in Kahana and on Kualono Ridge near Ka‘a'aw
but only the Kualono Ridge plant continues to ste(USFWS 2011a). Oahu Lowland Wet Unit 9 is
unoccupied habitat (USFWS 2011a) €@rwaiolani There are no Bishop Museum voucher records to

document its historical presence in the immediamiy of O‘ahu Forest NWR.

Euphorbia rockii (‘akoko, Euphorbiaceae, Endangered) is
acompact shrub or small tree up to 2 meters tath wiilky
sap; leathery, narrowly oblong to elliptic leavesaaged in
a single plane along the stems, 8-14 centimetarg knd
bright red, globose, erect capsules 14—-25 millinsetang
(Wagner et al. 1990); fruiting has been observdekeibruary
(USFWS 2003). In Wagner et al. (1990), this spesias
known asChamaesyce rockihowever, recent molecular

studies have shown that the ge@lsmmaesyces nested

Fia. 3. Euphorbia rocki.

within the large genuBuphorbia(Bruyns 2006), and all
recognizedChamaesyctaxa have been transferreddophorbia(The Plant List 2011, accessed September
2011).Euphorbia rockiis endemic to lowland wet and wet cliff habitatdhie Ko‘olau Mountains of O‘ahu, on
gulch slopes and bottoms, and ridge crests inWettosideros-Dicranopteriforest and shrubland (USFWS
2003, 2011a). Currently, the U.S. Fish and WildBervice (USFWS 2011a) reports 6 occurrences wié+5
710 individuals. The U.S. Army Garrison (2010) estted only 121 adult and 18 immature individuadsrfr
Helemano (7 adult, 1 immature), Kawai Iki (48 ag@limmature), Kawainui to Koloa and Kaipapa‘u gult,
13 immature), Kaukonahua to Kipapa (14 adult, 2 ature), and Waiawa to Waimano (15 adult). Bishop
Museum vouchers (see Appendix C) record the hisfmeésence dt. rockiiinside O‘ahu Forest NWR
boundaries, and it has been noted during recemegsiof the refuge by the Hawai‘i Natural Heritdgy@gram
(2003) (15 plants) and Imada and LeGrande (20@p)ants). During the January 2010 survey, a single
healthy immature plant 25 centimeters tall was ci¢see Map 2, p. 54) at 765 meters (2,515 feetpttmn

north and downslope from the Lobelia Bog campsitea northern exposure, where it grew on an open,
saturated, almost canopyless 45—-70% slope domibgtéte sedg&lachaerina angustifolig uki), with
scatteredsadleria pallida(‘ama‘u ‘i'i) and Wikstroemia oahuens{&kia). The primary threat at this site is

competition with weeds; pig damage was not notgavaere in the vicinity. Also, a mature hybrid spaen
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betweerEuphorbia rockiiand the closely alliel. clusiifoliagrows on the margin of the helicopter landing

zone at the Kipapa Manuka platform (see Map 2).

Gardenia mannii (n&‘l, Rubiaceae, Endangered) is a tree 5-15 mtatewsith viscid, oblanceolate leaves 6—
27 centimeters long, clustered toward the bram) tiuplike interpetiolar stipules; solitary whi#;9-lobed
flowers; and calyces with 4—6 elongated, lineatdpte spurs 30-46 millimeters long (Wagner el @B0). It

is endemic to O‘ahu, mainly in the Ko‘olau Mountaion gulch slopes and bottoms, streambanks, ricigtse
and leeward drainages in lowland mesic to wet héhitvith a small population in the Wai‘anaes (USW
2003). Currently, the U.S. Fish and Wildlife Seevit)SFWS 2011a) reports 18 occurrences totaling 108
individuals. The U.S. Army Garrison (2010) repor8sremaining adults and 1 immature plant, alldptants
in the Ko‘olau Range north of O‘ahu Forest NWRpmatrily from Kaiwiké'ele-Kamananui—Kawainui (20
adult), Helemano—Poamoho (14 adult), Pe‘ahinaizag@ult, 1 immature), and ‘Opae‘ula (8 adult). lanD
Lowland Wet Unit 9, it has been recently documerneldalawa (C. Imada, pers. comm., 2011), Kalauao
(Imada & LeGrande 2006b), Pukele, and Kapakahi .(Ar8y Garrison 2010; USFWS 2010a). Bishop
Museum vouchers (see Appendix C) record the hisfmesence o&. manniiin O‘ahu Forest NWR
boundaries, and two plants were noted during tl#%2P006 Bishop Museum survey of the refuge (Imada &
LeGrande 2006a).

Hesperomannia arborescengno common name, Asteraceae, Endangered) is hltshtree up to 5 meters tall
with usually lanceolate to oblanceolate leaves 0G:ehtimeters long; the flowers are in thistlelileads,
solitary or 2—10, 5-7 centimeters long, the corpdilow, the pappus bristles yellowish brown oggd purple
(Wagner et al. 1990). It is historically known fradahu, Moloka'i, Lana'‘i, and Maui. On O‘ahu it aots
largely in the Ko'olau Mountains, where it is foumdlowland mesic and wet habitats (USFWS 2011a).
Currently, the U.S. Fish and Wildlife Service (USBEVR011a) reports 19 occurrences totaling approxiyat
130 individuals, now restricted largely to the hern Ko‘olaus. The U.S. Army Garrison (2010) repdri63
remaining adults and 125 immatures from Kamananaliu#hui (56 adult, 46 immature), ‘Opae‘ula (9 adif
immature), Kaukonahua (76 adult, 56 immature), Bodmoho (22 adult, 8 immature); historic populagitm
the south of O'ahu Forest NWR at Waimano, Halawapdkahi, and Niu—Waimanalo summit ridge have not
been seen recently (U.S. Army Garrison 2010). BisMoseum vouchers (see Appendix C) record the itdsto
presence of. arborescensnside O‘ahu Forest NWR boundaries, but no resigtitings have been

documented.

Huperzia nutans (no common name, Lycopodiaceae, Endangered) isegh @ pendent, terrestrial or
epiphytic lycopod restricted to Kaua'i and O‘ahuapen ridges, forested slopes, or cliffdMetrosideros
(‘6hi‘a)-dominated wet forest or shrubland, or nedsirest (USFWS 2003). It differs from the comntén
phyllanthumin having sterile leaves arranged in 6 rows (vemsegular rows irH. phyllanthun); and a much
wider, unbranched or once-branched fertile portgyadually transitional from the sterile stem (vsra

narrow, many-branched fertile portion abruptly siéional from the sterile stem K. phyllanthun (Palmer

Bishop Museum 13 Hawaii Biological Survey



O‘ahu Forest National Wildlife Refuge Botanical @ey

2003). This species has alternatively in the pashlralled.ycopodium nutanser Phlegmariurus nutans
(Palmer 2003). Currently on O‘ahu the U.S. Fish Wfildllife Service (USFWS 2011a) reports 2 occuresic
totaling between 10-15 individuals in the lowlanetwand wet cliff ecosystems in the north to cerfiaiblau
Mountains. The U.S. Army Garrison (2010) reporta@®aining adults and 2 immatures north of O‘ahteBb
NWR at Kahana—North Kaukonahua (5 adult), Southk§éaahua (1 adult), and Kaipapa‘u—Koloa (3 adult, 2
immature). Oahu Lowland Wet Unit 9 is unoccupiedita for H. nutans(USFWS 2011a). There are no
Bishop Museum voucher records to document its higtbpresence in the immediate vicinity of O‘aharé&st
NWR.

Isodendrion longifolium (aupaka, Violaceae, Endangered) is a few-brandmedbsip to 2 meters tall with
alternate, oblanceolate leaves 10—30 centimetags the base attenuate, the venation stronglyulatie and
raised; the flowers are solitary, axillary, witlpGrple petals (Wagner et al. 1990). It is endemikaua'i and
O‘ahu, occurring on steep slopes or streambanksxed mesic or lowland wefletrosideros-Dicranopteris
(‘6hi‘a-uluhe) forest (USFWS 2003). Currently, ora@u there are 4 occurrences totaling between 8236n
individuals in the Wai‘anae and Ko‘olau MountaitdSFWS 2011a). Oahu Lowland Wet Unit 9 is unoccupied
habitat (USFWS 2011a) forlongifolium There are no Bishop Museum voucher records tardeat its
historical presence in the immediate vicinity ob®4 Forest NWR, but the species has been documiatad

Makaua Valley, Ka‘a‘awa Gulch, and Kaukonahua StrédSFWS 2011c).

Labordia cyrtandrae (kdmakahala, Loganiaceae, Endangered) is a slprtdp 21 meters tall with opposite,
obovate to broadly elliptic leaves 15-30 centineteng, dark green above, pale green below, crowatiéue
branch ends; cuplike interpetiolar stipules; amthteal, 8—80-flowered inflorescences, the corobidepgreenish
yellow to pale yellow, 20-35 millimeters long (Waggret al. 1990). It is endemic to lowland mesievet and
montane wet forests and wet cliff habitats in thai"hae and Ko‘olau Mountains of O‘ahu (USFWS 2011a
Currently, the U.S. Fish and Wildlife Service (USB\R011a) reports 3 occurrences totaling 44 indadislin
the Wai‘anae Mountains, and a single individudbimland wet habitat in Manana in the Ko‘olau Mounta
Bishop Museum vouchers (see Appendix C) recordnisteric presence df. cyrtandraeinside O‘ahu Forest

NWR boundaries, but no recent sightings have beeardented.

Lobelia koolauensis(no common name, Campanulaceae, Endangered) ishaanched shrub up to 2.5 meters
tall, the stout stem up to 3 centimeters in diametéh a dense apical rosette of sessile, lineahianceolate

or elliptic leaves 12-20 centimeters long, the rimargevolute; the terminal inflorescence is up tm&ers tall,
2—7-branched, with white flowers (Lammers 20@belia koolauensis endemic to the north to central
Ko‘olau Mountains on moderate to steep slopddétrosiderodowland wet shrubland or bog (USFWS 2003),
ranging from Pu‘u Ka'inapua‘a to ‘Eleao (Lammer92Z® Up until recentlyl.. koolauensisvas considered a
variant ofL. gaudichaudii(L. gaudichaudiisubspkoolauensiy differing from subspgaudichaudiiin part by

its white flowers and branching inflorescences gusrired flowers and unbranched inflorescencestispsu

gaudichaudij (Wagner et al. 1990). The two subspecies haémdifft geographic ranges—sublspolauensis

Bishop Museum 14 Hawaii Biological Survey



O‘ahu Forest National Wildlife Refuge Botanical @ey

concentrated in the northern Ko‘olaus, sulggudichaudiiin the southern Ko‘olaus—but with an overlap in
distribution in the central Ko‘olaus between PuauBo and ‘Eleao (within which O*ahu Forest NWR is
nestled) (U.S. Army Garrison 2007; Lammers 2007FWS 2009c¢). Noting that, despite this overlap, gher

appeared to be no intermediate hybrid forms inzbise, Lammers

(2007) reasoned that the taxa were probably reptodly isolated Fig. 4.Lobelia koolauensis

(suggested by the difference in flower color anthenlength between | (May 2005@ Lobelia Bog)

the two taxa) and elevated subkpolauensigo full species.

Vegetative specimens are problematical in the e=fage they the

federally listed Endangered specfeskoolauensispr the species with |5

i *

herbarium observation needs to be field-testechagaientifiable flowering plants—how consisterdiyes

midrib hairiness correlate with confirmable exanspdéL. gaudichaudiiandL. koolauensid

Currently, the U.S. Fish and Wildlife Service (USBWW011a) reports 2 occurrenced okoolauensigotaling
approximately 280 individuals. The U.S. Army Gaorig2010) reported 16 adults and 329 immaturesimgng
from Kaukonahua (1 adult, 29 immature), Kawai b @dult), Kipapa (100 immature), and Waiawa to
Waimano (200 immature). Oahu Lowland Wet Unit 8dssidered unoccupied habitat (USFWS 2011al) for
koolauensisHowever, Bishop Museum vouchers (see Appendise€)rd the historic presencelof
koolauensignside O‘ahu Forest NWR boundaries, and floweptants were noted in May 2005 on a steep
slope with an estimated 100 plants of differenésidmada & LeGrande 2006a). In this report we tedi88+
plants, but since none were fertile, it was notsfiile to confidently state that they all represdiite
koolauensisand notL. gaudichaudii The bulk of the plants were noted at the LobBbg campsite (60+
plants) in January 2010 at 790 meters (2,600 &etation in the Ko'olau ProstrakdetrosiderosCommunity
(see Map 3, p. 55), at the same site where 100utgleere noted in May 2005 and May 2006, when cod
sightings ofL. koolauensisvere made (Imada & LeGrande 2006a). Another 2@tagiye plants were seen at
790 meters (2,600 feet) elevation on a steep, fadimg cliff also supporting colonies bbordia hosakana
(see Map 3), and scattered plants were also notéetisummit zone and another prostMegrosideroshabitat
(see Map 2, p. 54). Lammers (2007) noted that ftawgeoccurs from late May to October, with fruitgening
from November to January. The primary threats eré#fuge are competition with alien plants in itsfprred

habitats, including the grass&gonopus fissifoliuandSacciolepis indicaand the melastomédidemia hirta
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andPterolepis glomeratanterestingly, plants dfobeliasect.Galeatella,which included.. koolauensigandL.
gaudichaudii,are not monocarpic (flowering and fruiting onlycerbefore dying); instead, a new vegetative

sucker can emerge from a root bud of the dying $teraplace it (Lammers 2007, 2009).

Lobelia oahuensigho common name, Campanulaceae, Endangereduisb@anched shrub up to 3 meters tall
with elliptic, 40-60 centimeter long leaves, th@epsurface rough and glabrous, the lower surfecsely
grayish green hairy; the inflorescence is termiBag-branched from the base, 100-150 centimetars the
flowers pale blue, 42—-45 millimeters long (Wagnieale 1990) Lobelia oahuensis endemic to the Wai‘anae
and Ko'olau Mountains of O‘ahu and differs from fieelerally unprotecte. hypoleucay its more rugose
leaves and grayish green undersurface (versus wtitehypoleucq Currently,L. oahuensiss found in 7
occurrences totaling 41 individuals islandwide (W&5-2011a); in the Ko‘olau Mountains it occurs opegt
slopes or summit cliffs in cloudswept wet forestawland wet shrubland frequently exposed to heaind

and rain (USFWS 2003). A recent five-year reviewhaf conservation status lof oahuensigUSFWS 2011d)
decribed its presence since 1984 in the followirgga along the central to southern Ko‘olau summits:
Waikakalaua—Waikane Ridge south of Pu‘u Ka‘aumakdaiawa, Manana Trail to Kipapa Trail, Manana
Stream, south of M&nana Summit, summit between \Afainand ‘Aiea, ‘Eleao, ‘Aiea Trail to Halawa Trail
summit, Pu‘u Keahiakahoe, Kénahuanui, Mount Olympasip6 on the Kapakahi—Waiménalo—Wilhelmina
Rise portions of the summit trail, summit of Kulifou Valley and Pu‘u o Kona, and cliffs over Wainaém

and estimated a Ko‘olau Mountains population ofS®individuals in three or four locations. Bishopu#éum
vouchers (see Appendix C) record the historic pres®fL. koolauensisnside O‘ahu Forest NWR boundaries,

and four plants were noted just outside the refi@endary in 2003 (Hawai'‘i Natural Heritage Progra@®3).

Melicope hiiakae (alani, Rutaceae, Proposed Endangered) is a sealP—7 meters tall, endemic to O‘ahu,
and historically found along the entire lengthlué Ko‘olau Range in lowland wet forest between 888 689
meters (1,300 and 2,260 feet) elevation. In Waghet. (1990), this species was knowrPatea hiiakaeand
was treated as a synonymRélea(=Melicopg wawraeanajater, the species was resurrected by Hartley and
Stone (1989). Vegetativell]. hilakaecan be difficult to distinguish from the more coomM. oahuensisand

M. peduncularisfertile material is distinguished by its 1- to félewered inflorescences; long, club-shaped
pedicels; and strongly lobed capsules, usuallytspéa with red. Currently there are 8 scatterediveaces
totaling fewer than 40 individuals from KawailoaWaimalu (USFWS 2011a). Bishop Museum vouchers (see
Appendix C) record the historic presencévbfhiiakaeinside O‘ahu Forest NWR boundaries, but no autbent
recent sightings have been documented. During@4é 8urveyMelicopeplants were noted that may be
hybrids withM. hiiakaeinvolvement, but no purél. hiiakaewere seen. The genMgelicopedeserves further

taxonomic research to better delimit species amtérgtand hybridization patterns.

Melicope lydgatei(alani, Rutaceae, Endangered) is a small shrubdistichous leaves, 2—3 per node; the
capsules are 14-22 millimeters wide, completelygias, and lobed a quarter to a third their lerfgfagner et

al. 1990). In Wagner et al. (1990), this species lwaown a$elea lydgateiMelicope lydgateis endemic to
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the Ko'olau Mountains of O‘ahu, where it grow odgées in mesic to wet forest (USFWS 2003). Wagnat.et
(1990) described the species as possibly extirttitarrange as disjunct: Hau‘ula—Kahana, Manananvaao,
and Palolo—Wailupe. Currently, the U.S. Fish anddWé Service (USFWS 2011a) reports 5 occurrences
totaling 26 individuals. The U.S. Army Garrison (2] reported 45 adults: 3 at Kaiwiko'ele—Kawainudge,
and 42 at Kawai Iki and ‘Opae‘ula; no plants wezersat historical localities in Poamoho or Manaishop
Museum vouchers (see Appendix C) record the hisfmesence dff. lydgateiinside O‘ahu Forest NWR

boundaries, but no recent sightings have been dectad.

Myrsine juddii (kdlea, Myrsinaceae, Endangered) is a many-branshed up to 2 meters tall with narrowly
oblanceolate leaves 4-12 centimeters long, clagmyged and clustered toward the branch tips, therlo
surface hairy along the midrib and toward the l{si¢agner et al. 1990). It is endemic to the northeraentral
Ko‘olau Mountains, found in lowland wet forest hiaté on ridge crests or gulch slopes dominated by
Metrosiderosor aMetrosideros-Dicranopterimixture (USFWS 2003). The U.S. Fish and Wildliter8ce
(USFWS 2011a) currently estimate a single wide-ramgccurrence of about 3,000 individuals; the WABny
Garrison (2010) estimates around 455 plants imtrthern Ko‘olaus ranging from Kaukonahua to Kanmaria
Koloa. Oahu Lowland Wet Unit 9 is unoccupied hal(t#SFWS 2011a) foM. juddii. There are no Bishop
Museum voucher records to document its historicas@nce in the immediate vicinity of O‘ahu ForeSVR;;
the closest recent collections were made at Poarmahmd 4 kilometers north of O'ahu Forest NWR [(Bis

Museum Herbarium database, accessed 2011).

Phyllostegia hirsuta(no common name, Lamiaceae, Endangered) is ahserdeshrub to scandent liana with
densely long-hairy stems; opposite, rugose ledas, surfaces hairy and moderately gland-dotted;flwvers
arranged 6-18 per verticillaster (Wagner et al.0)98 can be distinguished from the closely redd®e
parviflora by being densely hirsute, the hairs never glapgetil (versus often gland-tippedfn parviflora),
and the calyx apices obtuse to rounded (versustigtte to acute iR. parviflora (Wagner et al. 1990).
Phyllostegia hirsutas endemic to lowland mesic to wet forests andaliffthabitats in both the Wai‘anae and
Ko‘olau Mountains of O‘ahu, as well as montane haitats in the Wai‘anaes (Wagner et al. 1990; USFW
2011a). Currently, the U.S. Fish and Wildlife Seev{USFWS 2011a) reports 9 occurrences totalingtab@0
individuals islandwide. The U.S. Army Garrison (PQteported 41 remaining adults and 22 immatures
islandwide, including small populations in the e Ko‘olaus from Helemano—Poamoho—‘Opae‘ula (14
adult, 2 immature), Kaluanui (5 adult), and Kaipap&awainui (9 adult); a small population at Kaulatwa
had recently died. Bishop Museum vouchers (see AgipeC) record the historic presenceRofhirsutainside

O‘ahu Forest NWR boundaries, but no recent sigktimye been documented.

Phyllostegia parviflora (no common name, Lamiaceae, Endangered) is anpreatnial herb closely related
to P. hirsuta,but differing in being moderately hirsute, therhaiearly as often gland-tipped as not, the calyx
apices attenuate to acute, and the flowers arrat@@der verticillaster (Wagner et al. 1990). Hpecies

includes three endemic varieties: vglabriuscula(Hawai'i); var.lydgatei(Wai‘anae Mountains, O‘ahu); and
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var. parviflora (Ko‘olau Mountains, O‘ahu, extinct on Maui) (Wagri399). CurrentlyP. parvifloravar.
parviflora is known from approximately 100 individuals (USF\®&10a, 2011a) in the north to central
Ko'‘olaus in lowlandMetrosideroamixed wet forest and wet cliff habitats (USFWS 20P011a); documented
localities include North Kaukonahua Stream and FRéuao, between Poamoho and Schofield—-Waiké&ne Trail
(Wagner 1999). Bishop Museum vouchers (see AppeByirecord the historic presenceRfparvifloravar.

parviflora inside O‘ahu Forest NWR boundaries, but no resigtttings have been documented.

Plantago princeps(ale, Plantaginaceae, Endangered) is a small ghrredbust perennial hesbith leaves
tufted at the stem tips, and is divided into foarigties; among them, two occur on O‘ahu: yainceps
(endemic to O‘ahu) and vdongibracteata(Kaua'i and O‘ahu). Varietiongibracteatais no longer considered
to be extant on O‘ahu (USFWS 2003); it was lashseel 976 (USFWS 2010blPlantago princepsar.
princepshas branched stems up to 0.6 meters long, legvs20 centimeters long, and usually densely
flowered spikes (Wagner et al. 1990). It is cufgekbhown from 7 occurrences totaling between 158 282
individuals, primarily in lowland mesic to wet fats and dry cliff ecosystems in the Wai‘anae Moimsta
(USFWS 2011a). In the Ko‘olau Mountains, it haddrigally been found in upper portions of the leedva
central Ko'olau Mountains, on slopes or ledgeMetrosiderog‘6hi‘a) lowland mesic forest or shrubland
(USFWS 2003): the most recent observations are fhenManana summit area in 2000 at 629 meters@2,06
feet) elevation, 2 individuals; Waiawa, 2006, 16uwe and 17 immature individuals, and 50 seedliags;
Nu‘uanu Valley, on cliffs below the Manoa ClIiff Tika2008, 1 individual (USFWS 2010b). Oahu Lowlaebt
Unit 9 is unoccupied habitat for vdongibracteata but occupied habitat for vasrinceps(USFWS 2011a).
There are no Bishop Museum voucher records to deatits historical presence in the immediate vigiof
O‘ahu Forest NWR.

Platanthera holochila(no common name, Orchidaceae, Endangered) is dyuteraestrial orchid up to 0.6
meters tall with cauline leaves and terminal spifegreenish yellow flowers (Wagner et al. 1990)s|
historically known from Kaua'i, O'ahu, Moloka'i, @&Maui inMetrosideros-Dicranopteri¢ ¢hi‘a-uluhe) wet
forest orMetrosiderogmixed shrubland (USFWS 2003), but is considerdihetxon O‘ahu, having been last
collected in the central Ko‘olau Mountains in 198¥ 1938 fFosberg & Hosaka 13998main divide, Pu‘u
Ka'inapua‘'a’;Hosaka & Fosberg 1906head of Kawainui Gulch"Neal & Hartt s.n.,3 July 1938, “summit of
Kawailoa—Punalu‘u Trail”Selling 2622;'head of Kipapa Gulch”] (USFWS 2011a; Bishop Musederbarium
database, accessed 2011). Oahu Lowland Wet Usitidccupied habitat (USFWS 2011a)Rorholochila

Platydesma cornutavar.cornuta (no common name, Rutaceae, Proposed Endangeregplmlike shrub up
to 2 meters tall with opposite, narrowly obovat®bdong-spatulate leaves 12—40 centimeters lorgh#se
abruptly truncate or obtuse at the juncture withpktiole; flowers on stems below the leaves, petaivhite,
9-16 millimeters long; and the capsule 16—33 maéliens in diameter, with 4 sharp beaks (Wagner. 19410).
Platydesma cornutaar.cornutais endemic to the Ko‘olau Mountains of O‘ahu, wdhéroccurs in wet forest,
shrubland, and gulches in lowland wet habitats betws79 and 762 meters (1,900 and 2,500 feet)telava
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(USFWS 2011a). A second varieB), cornutavar.decurrensjs restricted to the Wai‘anae Mountains.
Historically, P. cornutavar.cornutawas found along the entire length of the Ko'olaanBe from Plpikea to
Wailupe Valley (Bishop Museum Herbarium databaseessed 2011). Currently, 9 occurrences totaling 32
individuals are restricted to the summit area efribrthern Ko‘olau Mountains, with only a singlecorence

of 16 individuals near the summit of the southemidkaus (USFWS 2011a). Bishop Museum vouchers (see
Appendix C) record the historic presencéPotornutainside O‘ahu Forest NWR boundaries, but no recent

sightings have been documented.

Polyscias gymnocarpg‘'ohe‘ohe, Araliaceae, Endangered) is a tree utdtmeters tall, usually mealy
pubescent on the young leaves and inflorescerfoeginnately compound leaves have 7-21 leafletgy(iaia
et al. 1990). It is distinguishable from the mooenenonT. oahuensidy its darker green coloration, larger

number of leaflets, presence of mealy pubescentkeon

leaf undersides and inflorescences, and superanyoin
Wagner et al. (1990), this species was known as
Tetraplasandra gymnocarphaut recent molecular work
by Lowry and Plunkett (2010) showed that several
Paleotropical araliaceous genera were nested wathin
broadly defined genuBolyscias,ncluding all endemic

Hawaiian members of the gendvainroidendron,

Fig. 5.Polyscias
gymnocarpan fruit.

ReynoldsiaandTetraplasandrathus, all members of

those genera have been transferred Ratlyscias
Polyscias gymnocarpaccurs in the Ko‘olau Mountains and a historigy#nocation in the Wai‘anae
Mountains, O‘ahu (USFWS 2003). In the Ko‘olaBs,gymnocarpas known from windswept summit ridges,
slopes, and gullies in wet to sometimes mesic Ind/fmrest or shrubland, historically ranging froipRkea in

the north down to Kuli‘ou‘ou and Waiméanalo at tleeitheastern end (USFWS 2003). Currently, therd are
occurrences totaling approximately 140 individu@S$FWS 2011a). Bishop Museum vouchers (see Appendix
C) record the historic presenceRfgymnocarpanside O‘ahu Forest NWR boundaries, and 7 plamisew
recently noted in the refuge by Hawai‘i Natural Bgge Program (2003). During the 2010 survey, al @it 14
plants (13 adult, 1 immature) were observed (sep Rja@. 54). Because they are fairly distinctivehie
landscape, 9 of the plants were only observed kiitbculars and identified from afar, such as aceogalley,

and drawn in on a map based on a best estimad@eiitase, a rangefinder was used to mark the docatia
faraway plant. The plants were widely scatteredipper, middle, or lower slopes, and most were \&iyet, in
January 2010, one plant was in bud, flower, andatume fruit, while in October 2010 one plant wasting,

and another had buds, flowers, and immature ffiné major threats tB. gymnocarpan the refuge are

probably competition with alien plant species sashleliocarpus popayanensfa/hite moho),Schefflera
actinophylla(octopus tree)Psidium cattleianungstrawberry guava;lidemia hirta(Koster’s curse), and

potentially Ardisia elliptica(shoebutton ardisia), if it successfully disperisssf from the lower mesic sections
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of the refuge into the relatively undisturbed uppet forest. Habitat degradation by feral pigsristher ever-

present concern, although they don’t appear to aenade many incursions into the wet forest.

Psychotria hexandrasubspoahuensis(kdpiko, Rubiaceae, Proposed Endangered) is atrskrub up to 6
meters tall, vegetatively similar to the comnfdrmariniana,but with larger stipules; the inflorescence is
thrice-branched, with usually 6-lobed white flowetse corolla tube 6—13 millimeters long (Wagnealet
1990), much larger than that of any otRschotriaspecies on O‘ahdPsychotria hexandraubspoahuensiss
endemic to the Ko‘olau Mountains, O‘ahu, occurringvet forest and shrubland in lowland wet and weligt
ecosystems between 329 and 610 meters (1,080 @0@ 2et) elevation (Wagner et al. 1990), and ither
subdivided into three varieties: vaosakanahistorically known from the Kipapa area; vaahuensis,
recorded from the north to central Ko‘olaus; and vackii, historically from behind Honolulu (Wagner et al.
1990; Bishop Museum Herbarium database, accesgsdriger 2011). This taxon is currently known only
from three occurrences in the northern Ko'olau Maurs: Ma‘akua Gulch, one occurrence of 8-9 indieid;
‘Opae‘ula Guich, 1 individual; and between Kaipapahd Kaluanui, fewer than 10 scattered individuals
(USFWS 2011a). Oahu Lowland Wet Unit 9 is considaneoccupied habitat (USFWS 2011a) Forhexandra
subsp.oahuensisBishop Museum vouchers (see Appendix C) recoechthtoric presence &f. hexandra

subsp.oahuensisnside O‘ahu Forest NWR boundaries, but no resigfitings have been documented.

Pteralyxia macrocarpa (kaulu, Apocynaceae, Proposed Endangered) i2&@8#&5 meters tall with broadly
elliptic to obovate or suborbicular blades 9-18ticeeters long, the upper surface dark green and/sbi
lobed flowers 7—9 millimeters long; and bright retpvoid to ellipsoid fruit (Wagner et al. 199Q)id endemic
to the Wai‘anae and Ko‘olau Mountains, occurringawland mesic to wet forests, and dry and wef clif
habitats between 335 and 850 meters (1,100 an@® 2c&f) elevation (USFWS 2011a), and was found
historically along the entire length of the Ko‘olRange from Plipiikea, ‘Opae‘ula, Kawailoa, Kawaij kid
Makaua in the north; Waimalu in the central Ko'daand Kalihi, Nu‘uanu, Wai‘alae Iki, and Wailupgrther
south (Bishop Museum Herbarium database, acce®8elg,2and on the summit ridges of the Wai‘anaes.
Pteralyxia macrocarpas currently known from 31 occurrences totalingween 233 and 289 individuals in the
Wai‘anaes; 7 occurrences totaling 47 individualthim northern Ko‘olaus; and 2 occurrences totalihg
individuals in the southern Ko'olaus (USFWS 20112ahu Lowland Wet Unit 9 is unoccupied habitat
(USFWS 2011a) foP. macrocarpaThere are no Bishop Museum voucher records tamdeat its historical

presence in the immediate vicinity of O‘ahu Fod¥YR.

Pteris lydgatei(no common name, Pteridaceae, Endangeseal}errestrial fern found on steep streambanks or
cliffs in wet Metrosideros-Dicranopteri§ 6hi‘a-uluhe) forest, known from O‘ahu, Moloka&and Maui

(USFWS 2003). The fronds are 30-95 centimeters; lthrggl-pinnate to 2-pinnate-pinnatifid blades daek
gray-green, thick, rough, and brittle; and the soei marginal and usually interrupted (Palmer 2008) O‘ahu,
the U.S. Fish and Wildlife Service (USFWS 2011ayently reports 5 occurrences totaling betweenrid 24
individuals in the Ko‘olau Mountains. The U.S. Arr@arrison (2010) reported 9 adults and 5 immatimése
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central to northern Ko‘olaus, ranging from KawaitmiKawai Iki, Helemano, Kaluanui, and North anditho
Kaukonahua north of O‘ahu Forest NWR, and 2 immeaindividuals reported in Waimano south of OFNWR,
within Oahu Lowland Wet Unit 9. There are no Bishdpseum voucher records to document its historical

presence in the immediate vicinity of O‘ahu Fod¥YR.

Sanicula purpurea(no common name, Apiaceae, Endangered) is a gésahnial herb up to 36 centimeters
tall with decumbent stems; reniform to orbiculaowate-cordate, 3—7-lobed basal leaves, each 2xBresters
wide; and a paniculate umbel with tiny purple agarn-colored flowers (Wagner et al. 1990). It isemnit to
the Ko'olau Mountains, O‘ahu, and West Maui on opatrosiderognixed montane bogs or windswept
shrubland in the cloud zone (USFWS 2003). Curretitly West Maui population is about 200 plants (W&F
2010a); the Ko'olau numbers range from 24 individySFWS 2011a) to 6 mature and 71 immature plants
(U.S. Army Garrison 2010) concentrated in the remthKo'olaus from north of Pu‘u Pauao (21 immature)
Poamoho (2 adult, 10 immature), and the Schofielgikéhe Trail summit (2 adult, 40 immature), witbraall
population on the Wailupe—Waimanalo summit ridgedglt). Oahu Lowland Wet Unit 9 is considered
unoccupied habitat (USFWS 2011a) &rpurpureaBishop Museum vouchers (see Appendix C) recoed th
historic presence @&. purpuredanside O'ahu Forest NWR boundaries, but no resigftitings have been

documented.

Trematolobelia singularis (no common name, Campanulaceae, Endangereduistaanched shrub up to 1.5
meters tall with linear-elliptic blades 10-18 cemgiers long; the terminal inflorescence is 30—4#tioeeters
long with violet flowers (Wagner et al. 1990). Alpecies in this Hawaiian endemic genus are (almibisout
exception) monocarpic, the entire plant dying atiter seed is matured (Lammers 2009). It is endémic
lowland wet and wet cliff habitats in the Ko‘olauoMntains, O‘ahu (USFWS 2011dyematolobelia singularis
can be distinguished from the more commomacrostachyby its usually unbranched, erect inflorescence
(versus 5-20 horizontal, spokelike racemes indkter); vegetatively, the stemsDfsingularisare distinctly
rougher, with a shiny raised bump below each leaf,scompared to the smoother stem$.ahacrostachys
(Joel Lau, pers. obs., 2010). Historically occugram the Moanalua—Tripler Ridge summit to Pu‘u
Keahiakahoe, Kénahuanui, and Pu‘u Lanipo (USFW@YQd'. singularisis currently found in 4 occurrences
totaling approximately 360 individuals (USFWS 20}, Waiawa, Moanalua, Kénahuanui, and Wailupe
(Plant Extinction Prevention Program 2008), allite south of O‘ahu Forest NWR. Oahu Lowland WettQni
is unoccupied habitat (USFWS 2011a) Torsingularis There are no Bishop Museum voucher records to
document its historical presence in the immediamiy of O‘ahu Forest NWR. In March 2011, Ko‘olau
Mountains Watershed Partnership staff documentegitbsence of 10 plants Bf singularisin two locations
along the Ko‘olau summit south of the Kipapa Tedibve the Waiawa drainage at 850 meters (2,785 feet
elevation and within the southern border of O‘aloweSst NWR; several plants were fruiting (Scott Lync
Ko‘olau Mountains Watershed Partnership, pers. cqr2il1). Flowering iff. singularisoccurs in October
(Lammers 2009).
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Viola oahuensis(no common name, Violaceae, Endangered) is alyswabranched subshrub up to 0.4 meters
tall with alternate, elliptic to ovate leaves 3-¢khtimeters long, clustered toward the apex; ihedts are

single or paired, with 5 pale yellow petals (Wageeal. 1990). It is endemic to the Ko‘olau Mountabf

O‘ahu and historically ranged from Kawailoa to Rélalong exposed, windswept summit ridges of mogeia
steep slope in wadletrosideros-Dicranopteri§dhi‘a-uluhe) shrubland dvetrosiderosmixed montane bogs in
the cloud zone (Wagner et al. 1990; USFWS 2003)redtly, the U.S. Fish and Wildlife Service (USFWS
2011a) reports 8 occurrences totaling approximétéy individuals. The U.S. Army Garrison (2010)aegpd
284 adults and 163 immatures, including at Koldag@8ult, 8 immature), Kawai Iki (13 adult, 9 immia)
Helemano—'Opae‘ula (163 adult, 146 immature), amgikonahua (25 adult) north of O‘ahu Forest NWR, and
Waimalu—Kahaluu summit (50 adult) south of the gefuOahu Lowland Wet Unit 9 includes populations
known from the summit between Waiawa and Waimalis(Army Garrison 2010; USFWS 2010a). Bishop
Museum vouchers (see Appendix C) record the histmesence d¥. oahuensign O‘ahu Forest NWR

boundaries, but no recent sightings have been dectad.

Zanthoxylum oahuense(a‘e, Rutaceae, Proposed Endangered) is a monseitee up to 6 meters tall with
fragrant, trifoliate, opposite leaves reminisceit o

Cheirodendron(‘6lapa); the petioles are twice jointed, at

the base and near the blade (Wagner et al. 1998). |
endemic to O‘ahu, where it has historically beeavian
along the entire length of the Ko‘olau Mountains in
lowland wet forest between 628 and 829 meters (2,06
and 2,720 feet) elevation (USFWS 201 Tgnthoxylum
oahuenses currently restricted to 8 occurrences totalings®
about 29 individuals in the northern and centraiokau
Mountains from Pu‘u Ka'inapua‘a along the summit to

. Fig. 6. Zanthoxylum oahuen.
Waimano Stream (USFWS 2011a) and south to Kalaug- d v

Valley (Imada & LeGrande 2006b). Oahu Lowland Waeitl® includes a number of historic vouchers (see
Appendix C) and known populations in Waimano, O'&west NWR (Imada & LeGrande 2006a), and
Kalauao (Imada & LeGrande 2006b). Bishop Museunthets (see Appendix C) also record the historic
presence of. oahuensénside O‘ahu Forest NWR boundaries. Two additidress were noted during the
October 2010 survey (see Map 2, p. 54): a 3—-4 ntefleregetative adult tree, noted on a 45-70 degpper
slope at 730 meters (2,400 feet) elevation, growtit Syzygium sandwicengi$hi‘a ha), Bobea elatior
(‘ahakea lau nui), and/ikstroemia oahuens{&kia); and a smaller immature tree growing midgsl on a steep
uphill climb, 707 meters (2,320 feet) elevationthiWachaerina angustifolig‘'uki), Metrosideros rugosa
(lehua papa)Kadua fosbergi{manono) Syzygium sandwicensis, Bidens macrocgkgeoko‘olau), and

Dicranopteris lineariquluhe).
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. METHODOLOGY

Due to the remoteness of the survey area in trendpientral Ko‘olau Mountains (see Map 1, p. 98, ¢hosen survey
strategy was to be transported in by helicoptemahith slingloads of camping gear, food and wadegenerator, and
other supplies, for extended overnight campoutstiiie survey, teams were assembled to conductammout trips
totaling 7 days and 5 nights, with each trip seatigifferent base camps (Waipi‘o/Lobelia Bog B&senp/Landing
Zone and Kipapa/Manuka Platform Base Camp/LandomeX Map 2 (p. 54) pinpoints the base camps aneggu
routes. While the established Kipapa Trail providezlear main transit route for the October 20id) in general the
nature of the rugged terrain and dearth of estadudigrails necessitated that survey routes wesente extent dictated
by the presence of topographic obstacles. Thussihey for the most part was not conducted inséesyatic, gridlike
fashion using transects, but instead was guidea diymbination of topography and the exploratioproimising

reachable native habitats.

Survey routes were selected to complement thogersad in the 2003 (Hawai‘i Natural Heritage Progi2003) and
2005-06 Bishop Museum (Imada & LeGrande 2006) sisva@though there was some overlap to check up on
previously sighted rare plant taxa. The fieldwarategy was to walk survey routes from base cantpams of various
configurations (with nine field members on each,tteams were generally split up between threesanchembers)
while recording rare plant species locations anduanative plant communities, noting all vascylkant taxa seen, and
observing habitat management concerns. GPS pogrts taken frequently along transects, and routes mapped.
Rare plants and communities, as well as weedy ep@fimanagement concern, were georeferenced vdssibfe; in
some cases, such as in steep-sided gulches ongightith binoculars, GPS readings were not possibd point
localities were approximated on USGS maps. Becauseys of endangered and threatened speciesygbeattfit from
accurate collection of location points so that day@rs can be overlaid, intricate spatial relagtips can be determined,
and species can be relocated in the future, gaerefing was done with GeoXT Trimble GPS units dyitime January
2010 survey. A GeoXT unit provides 1-3 meter aooyraimplifying relocation efforts, and, combinedwArcPad and
GPS Correct software, allows users to input attelilata at the site and differentially correctdlaga in ArcGIS at the
office. Unfortunately, no qualified Trimble operedavere available for the October 2010 trip, whesgmin GPS units

(e.g., Garmin GPS 60) were used. All of the sudata was converted to NAD83, UTM zone 4N using Aaph\®.03.

In preparing for fieldwork, laminated field identiéition cards were created to assist field stafffivdentifications of a
selection of rare plants and invasive species thigynt encounter during the survey. Copies of tluegds can be seen in

Appendix E. Such cards could be created for othierges in the O‘ahu National Wildlife Refuge Comgple
Trip 1 (11-13 January 2010) Clyde Imada, Dr. Sgelemes (Bishop Museum); Jason Hanley, Cherylipih (U.S.

Fish and Wildlife Service); Joel Lau; Patti Cliftb(Hawai‘i Invasive Species Council/Weed Risk Assesnt);

George Akau and B.J. Davis (Ko‘olau Mountains Wsited Partnership); Alex Lau (O‘ahu Invasive Species
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Committee/O‘ahu Early Detection). Helicopter drapaipi‘o (Lobelia Bog) LZ for 3-day botanical suay of

ridges and valleys in camp vicinity and areas sofitamp.

Trip 2 (12-15 October 2010) Clyde Imada (Bishop dum); Joel Lau; B.J. Davis, Scott Lynch, Paul Rojdadam
Williams (Ko‘olau Mountains Watershed Partnershipgnielle Frohlich, Alex Lau (O‘ahu Invasive Spexie
Committee/O‘ahu Early Detection); Matt Stelmach§UFish and Wildlife Service). Helicopter drop dpEpa
(Manuka) Platform LZ for 4-day botanical surveyriofges and valleys in the vicinity of, and to therth of,
Kipapa Trail.

lll. RESULTS

A total of 165 taxa were noted during the survagluding 105 endemic, 14 indigenous, 43 naturaljiaed 3
Polynesian-introduced taxa (see Appendix A). Thbsut 72% of taxa seen were native, attestingeadhatively
undisturbed nature of the vegetation. By comparisepr 70 years ago Hosaka (1937) calculated tBft @85 of 102)

of plant taxa were native in his ‘Ohi‘a Zone an&8@1 of 57) in his Cloud Zone.

llla. Vegetation Zones

The vegetation zones of O‘ahu Forest National Wéd|
Refuge vary by elevation, wind exposure, slope,aribtrate. [
Six vegetation types were observed in OFNWR, alicstiral I
variants of Lowland Wet communities. They are lyief
characterized here, along with the plant specigisajly
associated with each habitat. The vegetation ¢leaton
system of Gagné and Cuddihy (1990) was adapteithifor

section. The descriptions below borrow liberallgrfr

Fig. 7. Kipapa drainage lookingjgses
characterizations provided in Imada & LeGrande @00 toward the Ko‘olau summit.

P

Lowland Wet Forests
Metrosideros/Dicranopteris (‘Ohi‘a/Uluhe) Fern Forest: Many of the main ridges and side ridges in the
upper sections of the survey area are dominatddidranopteris lineariguluhe) fern thickets, which tend to
form a continuous blanket with emergent trees sisdWetrosideros polymorphédéhi‘a lehua),Kaduaspp.
(manono) Myrsinespp. (kdlea)Syzygium sandwicengi$hi‘a hd),Bobeaelatior (‘fahakea lau nui), anidex
anomala(kdwa'u). Some alien plant species noted in tbismunity arePterolepis glomerataAxonopus

fissifolius(narrow-leaved carpetgras€)idemia hirta(Koster’s curse), anRubus rosifoliugthimbleberry).

Metrosideros (‘Ohi‘a) Lowland Wet Forest: The main valley of Kipapa is dissected by altenpside ridges

and gulches that lead down to the many upper haadwiieams. The vegetation at the tops of thelgesi
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tends to be more windswept, with a dominant groomdcof fern and scattered trees (‘Ohi‘a/Uluhe Fern
Forest). As the ridges lose elevation and tencettebs exposed to the sun and wind, tree speciesrigemore
numerous and condensed and the filtered underistongre speciose. The domin&hétrosideros polymorpha
stands are interspersed wigbbea elatiorKadua affinisimanono) Pittosporum glabrunghé‘awa),Syzygium
sandwicensisPsychotriaspp. (kdpiko), andelicopespp. (alani). The understory is comprised of favubs,
including Wikstroemia oahuens{&kia), Broussaisia argutdkanawao)Pipturus albidugmamaki), and
Clidemia hirta Ferns such aSibotiumspp. (hapu‘u) andlephrolepisspp. are intermixed with climbing and
vining species such &3seycinetia arboreqie‘ie), Smilax melastomifolighoi kuahiwi), andAlyxia stellata
(maile). Most of the endanger@alyscias gymnocarpgohe‘ohe) trees andanthoxylum oahuenga‘e) were

located in this habitat.

Metrosideros/Cheirodendron (‘Ohi‘a/‘Olapa) Forest: The headwaters of Kipapa Valley originate at the
summit ridge that divides the windward and leewarthe of the Ko‘olau Mountains. The drainages beafin
at the summit catch the trade winds and cloudshtoat over the summit, creating a wet cloud zonmidated
by a somewhat dwarfed forestMetrosideros polymorpha&heirodendrorspp. (‘6lapa)Kaduaspp.,
Dubautiaspp. (ha‘ena‘e)llex anomalaPipturus albidusPlatydesma spathulat@ilo kea),Scaevola mollis
(naupaka kuahiwi)Plantago pachyphylldlaukahi kuahiwi), an€ibotiumspp. Alien species observed in this

zone includedRubus rosifoliusndClidemia hirta

Lowland Wet Shrublands
Metrosideros (‘Ohi‘a) Lowland Wet Shrubland: This plant community is restricted to the main sutridge
and the upper ridges of Kipapa Valley. The windswiglge is dominated by groundcovers consistingntyaof
Dicranopterisinterspersed witWacciniumsp. (‘6helo) Machaerina angustifolig'uki), Plantago pachyphylla,
andClidemia hirta In areas below the ridgelines where plants agatyy more protected from the strong
winds, stunted tree speciesMétrosideros rugosélehua papa)aduaspp.,Polysciasoahuensig‘ohe
mauka),Cheirodendron platyphyllurlapalapa)llex anomalaScaevolaspp. (naupaka kuahiwi), amdlyrsine
spp. can be seen. Dominant shrubs inclilestroemia oahuensiBubautia laxa(na‘ena‘e pua melemele),

Coprosma longifoligpilo), andBroussaisia arguta

Lowland Wet Mixed Communities
Machaerina (‘Uki) Mixed Shrub and Sedgeland:Steep, wind-buffeted windward cliffs along the Kiau
summit with heavy rainfall support a low-staturetked shrub and sedgeland matted with mosses and
liverworts. Emergent trees are infrequent excepPfitchardia martii (loulu) groves usually extending down
drainages. The low mix includ&achaerina angustifoliaDubautia laxa(na‘ena‘e) Bidens macrocarpa

(ko‘oko‘olau), Metrosideros rugosélehua papa)sadleria pallida(‘fama‘u ‘i'i), Scaevola mollig{aduaspp.,
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Trematolobelia macrostachykoli‘i), Axonopus fissifoliusClidemia hirta,andPterolepis glomerata.abordia

hosakangkéamakahalaandLobelia koolauensis/gaudichaudvere noted in this habitat.

Ko'olau Prostrate Metrosideros (‘Ohi‘a) Community: Fig. 8. Prostrate
Metrosidero Community.

Encountered on our survey on two ridge systemsarKipapa

drainage (see Map 3, p. 55) was a vegetation haies
noteworthy and deserving of conservation attenfidis
vegetation type is found in a limited number oésiin the
Ko'olau Mountains. It is characterized by the doamice of a
prostrate form oMetrosideros polymorphand its prostrate
hybrids. This form oMetrosiderodalls intoM. polymorpha
var.pumilaas treated by Dawson and Stemmermann (1990) (&
However, its taxonomic status apparently needs teb
evaluated, as it is markedly different from sonteoforms of
Metrosiderogeferred to vapumila Ko‘olau Prostrate
MetrosiderosCommunity occurrences are known only from t ; i
Ko‘olau Mountains from Koloa Gulch in the northNtmanalua " 33 = B :
in the south. The occurrences have been obseriredrgy to the lee of the Ko‘olau sumit diviee'meas where
the topography causes the prevailing trade wintte tstronger than normal. The assemblage is udoaltyl on

ridgetops and ridge shoulders exposed to thedtdefof the trade winds.

This vegetation type is similar in its physiognoamgd in its taxon composition Metrosiderosdominated bog
vegetation on the islands of Kaua'i, Moloka'i, Maaind Hawai'‘i, in Wagner et al. (1990) classifisd a
Metrosiderog‘Ohi‘a) Montane Wet Mixed Communities. On thoskinds, prostrate forms bfetrosideros
occur primarily in montane bogs. Several of thedfa Prostrat®letrosiderosCommunity’s component plant

taxa normally found only in montane bogs on thglnieor islands are restricted or almost restricte@@hu to

this assemblage. These plants inclRthgnchospora chinensis

Fig. 9. Detail of Prostrate |

subspspiciformisffirst reported from O'ahu in a similar bog ; _
Metrosidero Communit

community in the Ko‘olaus north of OFNWR (Gon 1994)

and first vouchered from O‘ahu in a prostristetrosideros
habitat off ‘Aiea Ridge Trail (Kennedy et al. 20];0)
Panicum hillebrandianur{not previously reported from
O*ahu); Vaccinium pahala¢dhelo) [in Wagner et al. (1990),
the species was synonymized undereticulatumput its
taxonomic status may need to be re-examinedférdifrom

V. reticulatumby being diminutive, very pubescent, with
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bright red fruit and strongly revolute leaves (Waget al. 1990)]; and a prostrate forn_eptecophylla
tameiameiaépiikiawe). The Endanger&gbelia koolauensieccurs primarily in or along the borders of this

vegetation type.

Other native components in this habitat includegrasse®anicum koolauensandisachne distichophylla
(‘ohe); ferns and fern allieSadleria pallida(‘fama‘u ‘i‘i), Cibotium glaucunthapu‘u pulu),Sphenomeris
chinensis j§ala‘a),Lycopodiella cernugwawae‘iole), andicranopteris lineariquluhe); the herbBidens
macrocarpa(ko‘oko‘olau) andPlantago pachyphyll@laukahi kuahiwi); the shrulfScaevolaspp. (haupaka
kuahiwi) andDubautia laxa(na‘ena‘e); and a variety of mosses and liverwaddtsn-native plants include
Sacciolepis indicgGlenwood grass)y\xonopus fissifoliugharrow-leaved carpetgrasgterolepis glomerata,
andClidemia hirta(Koster’s curse)Competition with invasive weeds is probably thegaist threat to this
community, as there was no evidence of pig damagegiour survey. If fencing in O'ahu Forest NWRreve
eventually conducted on a small-scale basis tagikent pig damage, this community type would bepa t

candidate for such a management action.

llIb. Noteworthy Plant Discoveries/Taxa of Conservéion Significance (See Maps 2 & 3, pp. 54, 55)

Ten rare species were noted during the 2010 surveyst are profiled here except the four Endangspeties, which
are profiled where treated alphabetically in secfid (Endangered Species and Critical Habitat Deigns). Rare
plant points can be found on Map 2 (p. 54), and pgant/community polygons are displayed on Map.&6). The
assigned conservation status categories for eaiespas designated by the U.S. Fish and WildEfieriSe (2010a) are

defined below; these were taken from http://www.fyes/endangered/about/listing-status-codes.igxtept for the

“Apparently Secure” definition).
Endangered (official designation for a taxon ingmof extinction throughout all or a significargrpon of its
range):.Cyanea koolauensis, Euphorbia rockii, Lobelia ko@asis, Polyscias gymnocarpa
Candidate (a taxon under consideration for offiiging for which there is sufficient informatido support
listing): Myrsine fosbergii
Proposed Endangered (a taxon proposed for offistalg as endangeredfanthoxylum oahuense
Species of Concern (a taxon that has not beenqgpetit or been given Endangered, Threatened, ori€zted
status but has been identified as important to tngnlLabordia hosakana, Lobelia gaudichaudii, Panicum
koolauense
Apparently Secure (not an official designation;idadive that the taxon is not currently considei@te at

risk): Lobelia hypoleuca
None of the rare vascular plant taxa noted duteg2010 O‘ahu Forest NWR surveys were among theisg b

monitored or managed by the Plant Extinction Préear{PEP) Program, which is supported by fedestate, and

private funding to implement recovery actions ftan taxa numbering fewer than 50 remaining wildividuals (“the
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rarest of the rare”), including those that may yettbe federally listed. On the PEP Program tdigievf 200 taxa for
2010, 39 had historically been recorded from O‘afhe PEP Program is dedicated to implementing lihigrfim
Criteria” identified in federally listed specie®aovery plans, as well as the endangered plarggifon actions outlined
in the State of Hawai‘i's Comprehensive Wildlife i&ervation Strategy (October 2005;
http://www.state.hi.us/dInr/dofaw/cwcs/index. htrfdy their respective islands, through surveys, patmn monitoring,

collection forex situcultivation, and threat management (Plant ExtorcPrevention Program 2010).

Cyanea koolauensighéaha, Campanulaceae, Endangered)— Five plantd;rs®e page 8 for details.
Euphorbia rockii (‘akoko, Euphorbiaceae, Endangered)— One plamcaee page 12 for details.
Labordia hosakana(kdmakahala, Loganiaceae, Species of Concern) is a
low-growing, many-branched shrub up to 0.5 met&isaith dark green,
leathery, rugose, * elliptic leaves 1.5-5 centimgeleng, the veins on the
upper surface deeply impressed, the lower surfategyeen; and flowers in
sessile cymes, the corolla 5-7-lobed, yellowisingea 15-20 millimeters
long (Wagner et al. 1990). It is scattered on opydswept summit in wet
forest in the Ko‘olau Mountains, O*ahu, often omaivard faces, ranging
from Pu‘u Ka'inapua‘a north of O‘ahu Forest NWR Wa'ahila south of the
refuge (Bishop Museum Herbarium database, acc&kl). When last

assessed in 1999, 5 populations totaling 200+ plarte estimated
(USFWS 2010a). Noted but not counted during thés28006 survey

Fia. 10.Labordia hosakar.

(Imada & LeGrande 2006), 34 plants were counte2Dit0 (see Maps 2 & 3, pp. 54, 55) on steep, everwet
exposures. The 6 plants counted in January 2016 alenoted on the Ko‘olau summit ridge, off thendivard
slope, associated wittflachaerina angustifolig'uki), Dubautia laxa( na‘ena‘e pua melemele3jdens
macrocarpako‘oko‘olau), Metrosideros polymorphéchi‘a), Sadleria pallida(‘fama‘u ‘i'i), Sphenomeris
chinensigpala‘a),Axonopus fissifoliugnarrow-leaved carpetgras§lidemia hirta(Koster's curse), and
Pterolepis glomeratain October 2010, all 28 plants seen were on dmpard slopes within the refuge,
including a concentration of 27 plants at 790 ne(@r600 feet) elevation, associated viittbeliaspp.,
Plantago pachyphyll@laukahi kuahiwi) lsachne distichophyll@ohe), Dubautia laxaandAxonopus
fissifolius In March 2011, Ko‘olau Mountains Watershed Paxthgp staff discovered 14 additional plantd of
hosakanan four locations along the Ko‘olau summit souftttee Kipapa Trail above the Waiawa drainage
(Scott Lynch, Ko'olau Mountains Watershed Partnigrspers. comm., 2011). Weed competition is propabl
main threat, especially frodxonopus fissifoliussacciolepis indicdGlenwood grass), ardlidemia hirta
Lobelia gaudichaudii (no common name, Campanulaceae, Species of Corisemm)unbranched shrub up to 3
meters tall, the stout stem up to 5 centimetediameter, with a dense apical rosette of sesdil@nceolate
leaves 9-20 centimeters long, the margins revotheeterminal inflorescence is up to 0.8 metels tal

unbranched, with red flowers (Lammers 2007). #rislemic to the southeastern Ko‘olau Mountains on
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moderate to steep slopeshitetrosiderodowland wet shrubland or bog (USFWS 2003) betwieen Pauao
and Mount Olympus (Lammers 2007). This speciesistatbof two varieties: vagaudichaudij as described
above; and vakoolauensisfrom the northern Ko‘olaus, differing by its whitlewers and branching
inflorescences (Wagner et al. 1990), until Lamn{2€97) elevated. gaudichaudiisubspkoolauensigo a full
speciess L. koolauensisSee thé.. koolauensiprofile on p. 14 for a discussion of their ovepam
geographic ranges and difficulty in identifying e¢gtive specimens. Bishop Museum vouchers (seemflipe
C) record the historic presencelofgaudichaudiinside O‘ahu Forest NWR boundaries. A confirmeghsing
of L. gaudichaudiwas made in 2003 (Hawai‘i Natural Heritage Prog2083) in the vicinity of the Lobelia
Bog landing zone (See Map 2), but no flowering Hamere seen to confirm its presence during th&2P006
(Imada & LeGrande 2006a) or 2010 rare plant survieythis report we counted 88-bbeliaplants (see Maps
2 & 3), but no plants were fertile, making the itistion betweern.. koolauensiandL. gaudichaudii
impossible. When last assessed in 2007, less th@ogdulations with 100-200 individuals were estieadat
(USFWS 2010a). Lammers (2007) noted that flowedogurs from July to October, with fruits ripenimgrh
November to January.

Lobelia hypoleuca(kuhi‘aikamo‘owahie, Campanulaceae, Apparently
Secure) is an unbranched shrub up to 0.3 metérsitalnarrowly

elliptic to elliptic leaves 30—65 centimeters lodgnsely white
tomentose on the underside; and a 3—7-branchedinirinflorescence
15-40 centimeters long, the flowers blue, 28—32immgters long
(Wagner et al. 1990). It is the most wide-rangifiglbendemic members
of the lobelia family, historically known from KaligO‘ahu, Moloka'i,
Lana'i, Maui, and Hawai'i (Wagner et al. 1990). ¢tsnservation status
was last assessed in 1999, when thousands of diudila were estimated
in an unknown number of populations (USFWS 20104)ile not yet on

the radar screen for Federal protection, it isthat commonly seen on

O‘ahu; thus, its sighting in the refuge is mentidhere. In October

2010, a single 1.5 meter tall plant was notedgulah bottom in Kipapa Stream with a 6-branched
inflorescence in full bloom at 550 meters (1,80&tf@levation (see Map 2, p. 54), in associatiah wi
Dicranopteris lineariquluhe),Pipturus albidugmamaki), andHeliocarpus popayanens{moho). It main
threats at present are competition with alien gl¢aty. Heliocarpug, and pig damage if they head upstream
into more native habitat.

Lobelia koolauensis(no common name, Campanulaceae, Endangered)— 88tspioted; see page 14 for
details.

Myrsine cf. fosbergii (kdlea, Myrsinaceae, Candidate) is a branchedsiiremall tree up to 4 meters tall,
distinguished by its narrowly elliptic leaves 8-ekhtimeters long, with the apex long-acuminatesigtitly

hooked or falcate, and the base attenuate (Wagakrl®90). It is endemic to Kaua'i (Lorence etl#l95) and the
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Ko'‘olau Mountains of O‘ahu. Bishop Museum vouchaes concentrated in three parts of the Ko‘olaughnaf
OFNWR in the PunalugKaluanui summit area at the head of Castle Trad;south of OFNWR on the summit

ranging from ‘Aiea to Moanalua, and at the summaige in the vicinity of Kuli‘ou‘ou (Bishop Museum

Herbarium database, accessed 2011). The most rec

census estimates 19 populations with 131 to 14itspla
(USFWS 2010a). A single specimen approaching b
not matchingM. fosbergii(see photo and Map 2, p.
54), noted on the crest of a flat, open ridge stpup
an example of the Ko‘olau Prostratetrosideros

Community, is more likely a hybrid, witk. fosbergii
as one of the parents. Golgd fosbergiigenerally has
narrower leaves than those on the Kipapa plant, and

they always have intense color on their petioles an

proximal midribs; in the central Ko‘olaus the coiseither yellow or reddish purple (Joel Lau, pesnm., 2011).
The nativeMyrsinecomplex also deserves further taxonomic studettebunderstand species limits and
hybridization patterns. The plant in question wasngng in association witMetrosideros rugosélehua papa),
Kadua fosbergi{manono) Syzygium sandwicengighi‘a ha), Clidemia hirta(Koster's curse)sadleria pallida
(‘fama'‘u ‘i), Isachne distichophyllé&ohe), andDicranopteris lineariguluhe).

Panicum koolauensgno common name, Poaceae, Species of

Concern) is a perennial tussock- or mat-forminggfaund :
on wet, exposed ridgetops and slopes in the cefitralau
Mountains of O‘ahu (Wagner et al. 1990), and |la¢gorted
from Mount ‘Eke, West Maui (Herbst & Clayton 1998).

has more recently been included@anicum(Herbst &
Clayton 1998; Clayton & Snow 2010; The Plant Ligthsite
[www.theplantlist.org], accessed September 20ilhé

Ko‘olaus,Panicum koolauendeas been collected in the wet

summit areas ranging from Kaipapa‘u to Punalu‘uarRoho, WaikaneSchofield Trail, Kipapa, ‘Aiea to

Halawa, and Moanalua (Bishop Museum Herbarium @es@baccessed 2011). No quantitative assessment has
been made of the number of populations or indiviglirathe Ko‘olaus (USFWS 2010a). During the supvbg
grass was occasionally noted in suitable wet, dyadaitats on moss- or liverwort-covered ridgetopd banks

(see Map 3, p. 55), often in association with acEgseassemblage typical of the Ko'olau Prostkégtrosideros
Community (see pg. 26). The grass was usually nagestattered clumps, rather than broad mats.dfIsote

is the presence éfanicum hillebrandianunm the Ko‘olau Prostrat®letrosideroSCommunity. Wagner et al.

(1990) documents its presence only on Kaua'i, Malplaui, and Hawai'i, thus this is a previously
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undocumented new island record for the island @h@: The two species can be distinguished by thadte
dimensionsP. hillebrandianums 2-5 cm long, 4-8 mm wid®, koolauensés 0.7-1.8 cm long, 1-1.8 mm
wide, often appearing linear due to its inrolledrgiras (Wagner et al. 1990). The primary threahtse grasses
in their preferred habitat is competition with weeBig rooting would also damage their habitat,thete was
no evidence of pig damage during the survey. Indl@010, Ko‘olau Mountains Watershed Partnerskaff st
discovered 10 additional clumps®f koolauensé two locations along the Ko‘olau summit southtiod

Kipapa Trail above the Waiawa drainage (Scott Lyiaiolau Mountains Watershed Partnership, pers.
comm., 2011).

Polyscias gymnocarpg‘ohe‘ohe, Araliaceae, Endangered)— Fourteen planted; see page 19 for details.

Zanthoxylum oahuense(a‘e, Rutaceae, Proposed Endangered)— Two platésinsee page 22 for details.

lllc. Noteworthy Invertebrate Findings

While none of the three O*ahu endemic damselflMsgalagrion

leptodemas, M. nigrohamatusabspnigrolineatum, M. oceanicum) .
currently proposed for federal Endangered stat&-{US 2011a) were Sy \*:K
noted during the survey, others were found. Onesetfiy species
noted on dripping, moss-and-liverwort-covered bamkSadleria
squarrosaalong the upper reaches of Kipapa Trail at 79&md2,600
feet) elevation was identified from photograph$/esgalagrion

Fig. 14.Megalagrion oahuense
perched o1Sadleria squarros.

oahuenséBlackburn, 1884), the O‘ahu Damselfly, by Bishdpseum ;"Q‘:._'-
SN ESS

species oMegalagrion this is a truly terrestrial species with no requmient for standing water in its life cycle. The

entomologist David Preston. A subdued dusky rddtively large

larvae are found in damp leaf litter, usuallyDitranopteris lineariuluhe) patches, and the adults hawk along trails
and perch on fern leaves near the trails (D. Pnegters. comm., 2010). This species is endemicaband was said
to be still relatively abundant in the upper Kowlslountains (Polhemus & Asquith 1996). A seconccgs tentatively
identified from photographs as a fem&legalagrionhawaiiensgMcLachlan, 1883), the Hawaiian Upland Damselfly,
was noted in native ripariavietrosideros-Dicranopteri¢ thi‘a-
uluhe) shrubland in the headwaters of Kipapa Straaanound 700

meters (2,300 feet) elevation. This species isa beeeder. They la
their eggs on rheocrene seeps and still side @bty streams, and
splash zones near falls also attract them. White¢ercestrial in the
true sense, they only need the moist substrataged\by the seeps
(D. Preston, pers. comm., 2010). This specieseisritbst frequently

encountered native damselfly in Hawai'‘i, occurrfrgm sea level to

. ) Fig. 15.Megalagrion
at least 1,830 meters (6,000 feet) elevation onolktl, Lana'i, . hawaiiens female.

Maui, and Hawai'i (Polhemus & Asquith 1996). Howeven O‘ahu
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and Kaua'i its range is localized. On O‘ahu, itéstricted mainly to Mount Ka‘ala in the Wai‘ana@ihtains, and to
the headwaters of windward slope drainages in thfel§u Mountains (Polhemus & Asquith 1996). White typical
male coloration throughout its range is red or igdldrange and black, there is color variation, guedoriginal
description was based on specimens from the satreako'olau Mountains, where the males exhib#didue-and-

black color scheme (Polhemus & Asquith 1996). Naipecies is currently Federally protected.

llld. Weedy Plants of Concern

The survey enumerated 45 taxa of non-native plafasy of them were relatively innocuous trailsidalhs, but four
plants noted during the survéfgeratina adenophora, Andropogon virginicus, Araislliptica, Clidemia hirta)appear
on the Hawai'i Department of Agriculture List ofdPlt Species Designated as Noxious Weeds for Etaaticar Control
Purposes (Hawaii Administrative Rules, Title 4 $ild6 Chapter 68), which was last updated in JLO@2. To merit
inclusion on this list a weed species must meetrsderiteria involving plant reproduction, growtharacteristics,
detrimental effects, necessary control measurekdestribution and spread. Appendix D lists alltbigcal vouchers of

non-native plants collected in the vicinity of thervey area and deposited at Bishop Museum.

Twenty-one of the 45 non-native taxa noted duritig $urvey have been evaluated by the Hawai'i-Radieed Risk
Assessment (HPWRA), with scores ranging from 28t(HPWRA 2011). Scores are based on cumulativetggiiven
for a series of questions about the species’ beh#8ee Appendix A for further information). A seasf 7 or more is
generally considered the point at which a spediesilg be monitored in the field for potentially amive tendencies. It
should be stressed that the scores only speakgeaespotentialfor weediness, and not to degreeof weediness. A
number of factors come into play in assessingikedithood of an alien plant becoming invasive wihmnoduced into a
novel environment. An extreme example would bertavga highly invasive water-loving plant in a dmpvironment,
where it would likely be harmless. As such, it &wpossible for a plant with a WRA score of 20-b#ofar less of a
management problem than one scored at less tharhd6e with the highest scores (as of August 26b19d during the
2010 surveys are: 28-Paspalum conjugaturgHilo grass); 21—Psidium guajavgcommon guava); 20-Andropogon
virginicus (broomsedge); 18-Psidium cattleianunfstrawberry guava); 16-Spathoglottis plicatgPhilippine ground
orchid) andAxonopus fissifoliugnarrow-leaved carpetgrass); 132kichea carolinensigsourbush); 13—Schefflera
actinophylla(octopus tree) anfiphagneticola trilobatéwedelia); 11—Erigeron karvinskianugdaisy fleabane)rdisia
elliptica (shoebutton ardisialPterolepis glomeratéfalse meadow beauty), addundina graminifolialbamboo orchid);
10— Rubus rosifoliugthimbleberry); 9—Buddleia asiaticgbutterfly bush); 8—Falcataria moluccandalbizia) and
Angiopteris evectémules-foot fern); and 7-€entella asiaticgAsiatic pennywort) anéeliocarpus popayanensis
(moho).Leptospermum scopariufilew Zealand tea tree) was originally scored &w®,a second round of screening
guestions subsequently revealed its invasive ngRaeific Islands Ecosystems at Risk 201ryptomeria japonica
(sugi pine), which forms several discrete solicchas along the Ko'olau summit and Kipapa Trailres@ non-

threatening -3.
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Weedy plant®ot noted can provide significant clues about thetheaflan ecosystem. During our surveys in 2010, we
did not note invasive species suchAgeratina riparia(spreading mist flower)Cecropia obtusifoligtrumpet tree),
Citharexylum caudaturtfiddlewood),Ficus microcarpa/Chinese banyanHedychium gardnerianurgk&hili ginger; a
management concern, however, in the northeastetiose®f the refuge)Melaleuca quinquenervigpaperbark)Melinus
minutiflora (molasses grassychinus terebinthifoliu€Christmasberry)Spathodea campanulaAfrican tulip),
Sphaeropteris coope(Australian tree fern), antirema orientaliggunpowder tree). [Nor werecropia, Ficus,
Melaleuca, Melinis, Schinus, SphaeropteosTremanoted in the 2006 OFNWR survey (Imada & LeGrand@ga)].
While not observing a species during a survey @amenguarantee that a speciesaspresent, it does suggest that the

species likely occurs in low numbers.

Leech (2006) found that most invasive species stanthe refuge were restricted to below 490 mgteR00 feet)
elevation. Among the species with population si@ater than 0.2 hectares (0.5 acres) with a dematedtability to
form monotypic stands and to spread aggressivelyithiout prior disturbance into intact native faraseasPsidium
cattleianum(strawberry guaval,eptospermum scopariu(hew Zealand tea tree), aBgzygium jambogose apple)
were the most prominent. Also forming monotypimaay-dominant stands at lower elevations in thegefwere
Psidium guajavgcommon guava);alcataria moluccandalbizia),Ardisia elliptica(shoebutton ardisiaHeliocarpus
popayanensigwhite moho)Aleurites moluccan&kukui), andAndropogon virginicugbroomsedge) (Leech 2006).
Management of such core populations of invasiveisgen the refuge zones transitional to the reddyiunscathed wet
forested uplands should be considered, especialsetthat are wind- or bird-dispersed and likelgdapt well to the
wetter substrates, suchAdlisia elliptica, Schefflera actinophyll®sidium cattleianumandHeliocarpus popayanensis
Control efforts to reduce the density and abundaftkeese species and their containment withinfanele regional area

would reduce their spread and impacts

Data from an ongoing weed control project in O'&uest National Wildlife Refuge conducted by Kowlslountains
Watershed Partnership (KMWP) was kindly providedkbyWP for the period January 2010 to June 2011 {{Sgmch,
Ko‘olau Mountains Watershed Partnership, pers. cqrdfil), and their kill numbers during that peraod included in
the profiles presented below. Control work was ecameld on 20 targeted invasive taxa, focused orethdth potential
ecosystem-level impacts, in the relatively undistar upper elevation native wet forest section efrdfuge, with 2,691
plants killed. Four invasive species comprised 38%e plants removed:eptospermum scopariu(t,503 killed, 56%
of grand total) Psidium cattleianunf453 killed, 17%)Heliocarpus popayanens{92 killed, 11%), anésidium
guajava(261 killed, 9%). Their distribution is indicateth Map 4 (p. 56) as established invasives withga briority for
removal. Another five speciesAngiopteris evecta, Ardisia crenata, A. ellipti€alcataria moluccanaandSchefflera
actinophylla—are presently uncommon in the upland native hafatotal plants killed, 1.5% of total) but assadily
bird- or wind-dispersed, with high potential forcsessful establishment, and are indicated on Map idcipient
invasives with a high priority for removal. Threther species were controlled by KMWP outside tlemancluded on

Map 4 (25 plants killed, 1% of total); a single dentifiedFicus plant was removed in the lower section of thegefu
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while Hedychium gardnerianurandSolanum mauritianurfboth profiled below) plants were removed from tipger
northeastern section. The remaining eight speti8 plants killed, 4.5% of total) controlled by KMRA-Arundina
graminifolia, Buddleia asiatica, Pluchea carolinénd_antana camara, Melaleuca quinquenervia, Sypizar

glomulifera, Toona ciliataandZingiber sp.—are considered to be Igggssing threats, and their points are grouped on
Map 4 as incipient/established invasives with matkepriority for control. No doubt the weed survaysl management
efforts of the Ko'olau Mountains Watershed Parthgrsvithin OFNWR have greatly aided its relativekaf

weediness. Map 4 also graphically compares thelaligion of rare native plants noted in the refdgeing this survey

and recent fieldwork by KMWP against the locatisrieere KMWP has removed targeted weeds.

Comments below are provided for all non-native mseseen during the 2010 surveys receiving Havragific Weed
Risk Assessment (HPWRA) scores of 7 or more, akagabther invasive species not yet profiled by HRAWVAIso
profiled are species not seen during the surveyadted by KMWP in conducting their weed contrabject in O‘ahu
Forest NWR, or by U.S. Fish and Wildlife Servicaf§tand potential encroachment by invasive plpetges not

currently reported from the refuge.

Ageratina adenophora(Maui pdmakani, Asteraceae, unrated by HPWRA)— Aod@rous, semi-woody erect
shrub with rhombic to deltate leaves 4-15 centinsdting, the margins coarsely serrate; and infl@eees in
erect terminal cymes with only white disc flowevgdgner et al. 1990). Maui pamakani is a prolifieder that
replaces native understory plants, and is on thedtieState Department of Agriculture’s noxious widest.
This species was rarely seen; it was noted alomdthapa contour trail in the vicinity of a smalhdslide
disturbance.

Andropogon virginicus (broomsedge, Poaceae, HPWRA=20)— A fire-adaptestt @unchgrass up to 100
centimeters tall, forming nearly monotypic stantspen and disturbed, dry to mesic forests andosiand
habitats, especially on ridges and slopes (Wagrar £990), impeding reestablishment of nativexpfpecies.
It is on the Hawai'i State Department of Agricukturoxious weed list. Leech (2006) noted that dtiev,
elevation ridgelines in the refuge that were histdly intensively grazed by cows and goats were severely
eroded and supported little vegetation Antropogon because it becomes dormant during the rainy seaso
continued erosion is promoted in these areas. &bdssare wind dispersed. It was occasionally sagnglthe

2010 surveys, but is not a big concern in wettéangh habitats.

Angiopteris evecta(mule’s-foot fern, Marattiaceae, HPWRA=8)— A largerestrial fern with arching, twice
pinnately compound fronds up to 3 meters long,madsive rhizomes up to 1 meter tall (Staples & bierb
2005). It has readily escaped cultivation and i naturalized on most of the main Hawaiian Islaimdset
valleys, where it overtops surrounding vegetatiod s readily wind-dispersed via spores (Staplddetbst
2005). Not seen during refuge surveys by Imada &famde (2006), one plant was noted and removed by
Ko‘olau Mountains Watershed Partnership (KMWP)fstiafring the 2010 survey in the vicinity of the I&fm

Trail, and remains a minor element of the uplandrenment. Since the beginning of 2010, KMWP fouamdi
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removed only three other plants (two in the vigiraf KipapaTrail, one in the northeastern section of the
refuge) (see Map 4, p. 56). Definitely a specielsd®n the lookout for in upland habitats, and restdowhen
spotted.

Ardisia elliptica (shoebutton ardisia, Myrsinaceae, HPWRA=11)— A bhamg shrub up to 4 meters tall with
alternate, obovate to oblanceolate leaves 6—9roetdis long, covered with punctate glands; flowstsally 5-
lobed, pale lavender; and shiny red (immature)ack(mature), globose fruit 5 millimeters in diatere
(Wagner et al. 1990). This shade-tolerant specagapidly form dense monotypic stands in distunpedic
and wet lowland forests, preventing the establistiro€other species (USFWS 2011a), and the fruiaslily
bird-dispersed (Staples et al. 2008)disia ellipticais on the Hawai'‘i State Department of Agricultuexious
weed list. Leech (2006) noted that the speciesma@s aggressive on wet soils along intermittergastrbanks
and can become established in undisturbed forédtahsand that it was common at the lowest elewetiin
O‘ahu Forest NWR, an observation corroborated Bpdlanley (USFWS, pers. comm., 2011). A few plants
were noted at the sumn@tryptomeriagrove, and should be removed. Ko‘olau Mountaingaéféhed
Partnership staff removed a single 1.5 meter tafifan March 2011 from the upper southeastern éiway)
section of the refuge (see Map 4). Given its bispdrsed fruit and ability to establish itself vath prior
habitat disturbance, this is a species to be kephe watchlist.

Arundina graminifolia (bamboo orchid, Orchidaceae, HPWRA=11)— An efectestrial orchid with
reedlike stems up to 2.5 meters tall, and lineacdalate, grasslike leaves 8—-30 centimeters ldwegterminal
flowers are pink to rose with a darker lip (Wageteal. 1990). The tiny seeds are wind-disperseap{&s et al.
2000). Infrequently noted, not a pressing manageiecmrcern. Since the beginning of 2010, Ko‘olau
Mountains Watershed Partnership staff removed &6tplfrom the Waiawa side of the Kipapail.

Axonopus fissifolius(narrow-leaved carpetgrass, Poaceae, HPWRA=16)per@nnial grass forming dense,
low mats; the blades flat or folded, linear, 4—&Btimeters long, 3—5 millimeters wide; the inflavesces 5-11
centimeters long, composed of 2—7 slender, divéngeaemes, each raceme 3.5-5 centimeters long (¥¥a&gn
al. 1990). A species of wet pastures, disturbedfarests, and bog#,. fissifoliusdoes well in soils with low
nitrogen levels, and can outcompete other grassest forests and bogs (USFWS 2011a). Aside fromgoe
spread vegetatively by stolons, its dispersal meishais undocumented (Staples et al. 2000). Tlasgis
ubiquitous in the refuge in wet, open sites, suchlang the Kipapa Trail and in disturbed graspaases
along the Ko‘olau summit and on canopyless upparation ridges, such as those containing the unique
Ko'olau ProstratéVietrosiderog‘Ohi‘a) Community. Its control is problematic.

Buddleia asiatica(dog-tail, Buddlejaceae, HPWRA=9)— A shrub or drtvaéle 1-7 meters tall with oblong to
ovate or lanceolate leaves 4-30 centimeters lamdysenall white flowers in terminal to axillary spikke
inflorescences (Wagner et al. 1990). It ranges fiara and cinder fields to wet forest habitats, snchpable
of forming dense thickets (USFWS 2011a), and waedguently noted in the refuge. Since the beginmihg
2010, Ko'olau Mountains Watershed Partnership staffoved 31 plants scattered throughout the refuge.
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Centella asiatica(Asiatic pennywort, Apiaceae, HPWRA=7)— A smateeping herb rooting at the nodes,
with orbicular-reniform leaves 2—6 centimeters Iggagner et al. 1990). Noted in the understonjhef t
summitCryptomeriagrove.

Clidemia hirta (Koster’s curse, Melastomataceae, unrated by HPWRA noxious, shade-tolerant shrub up
to 3 meters tall with ovate leaves 5-16 centimdterg, 5-nerved from the base, upper surface pleated
fleshy, bluish black, bristly hairy, many-seedeiddalispersed fruit 6—9 millimeters long (Wagnerét1990).

It is ubiquitous throughout the moister parts @& Kp‘olaus, sometimes forming monotypic standsdstgaout
native plants and preventing their regenerat@idemia hirtais included on the Hawai'i State Department of
Agriculture noxious weed list. It is common in ttefuge, but not present in ecosystem-impairing
monodominant stands in the native upland habitataety of biological control agents have beeeraskd to

control this species in the state, with varyingifess(Conant 2002).

Cryptomeria japonica (sugi pine, Taxodiaceae, HPWRA=-3)— Native
to Japan and China, this evergreen tree grows 8p toeters tall in
Hawai'i, with spreading, needlelike leaves 12—18imeters long, the
apex incurved; and globose seed cones 1.5-3 cdatiria diameter
(Staples & Herbst 2005). A grove of this aromatiember of the
redwood family was encountered along a wind-whipgaction of the
Ko‘olau Summit Trail at 750 meters elevation. Altiyl not markedly
expanding its range, the grove provides a sheltenelérstory habitat for

bird roosting and alien plant establishment, siRsidium cattleianum

(strawberry guavajrdisia elliptica(shoebutton ardisia), and epiphytic k=3 N
Fig. 16.Cryptomeria japonica| 7|

lants ofScheffl tinophyll lla tree), it might t t
plants ofSchefflera actinophylléumbrella tree), and it might be best to along K¢ olau summ.

eradicate the population. Additional groves of &artyees along the
KipapaTrail were also noted; their removal is ongoings@raHanley, U.S. Fish and Wildlife Service, pers.
comm., 2011)

Dendrobium rhombeum (no common name, Orchidaceae, unrated b
HPWRA)— A newly discovered naturalizing epiphytichid for the
state, Joel Lau reared vegetative canes to flogdanpositive
identification toD. rhombeuntiindl. of the Philippines, which is
sometimes lumped intD. heterocarpuntindl. (J. Lau, pers. comm.,

2011). The canes were up to 30 centimeters taitheel on @sychotria

along the Kipapa Trail in a forest Bfetrosideros polymorphééhi‘a

lehua),Syzygium sandwicen§éhi‘a hd), andicranopteris linearis

(uluhe). The flowers are cream-colored, with aguelthroat and Fig. 17.Dendrobium rhombeu.

maroon markings. This discovery continues a trenthé finding of epiphytic cultivated plants, ndgabrchids
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and bromeliads, in wild areas in the st&telystachya concretan epiphytic orchid first noted as naturalizing
in the Ko‘olaus in 1998 along the Poamoho Traibffis et al. 2003), was also noted along thiscétreft
Kipapa Trail; it has since been vouchered as fathsas Kalihi Valley in the Ko'olaus, and in the Vdaaes at
East Makaleha (Bishop Museum Herbarium databasesaed 2011). In 200&uzmania lindenjian epiphytic
bromeliad native to northern Peru, was noted omwieKo'olau summit ridge above Kalihi Valley at@0
meters elevation, festooning 3—4 meter tall, mosblaverwort-coveredVietrosideros polymorphtees in a 20
meter radius (Frohlich & Lau 2010). The wet foregiphyte niche has not yet been much filled bynafilant
species; field crews need to be mindful to montiis potential habitat.

Erigeron karvinskianus (daisy fleabane, Asteraceae, HPWRA=11)— A sprayiarennial herb producing
numerous branched stem up to 30 centimeters lbrdetives are linear to elliptic, 1-4 centimetersy| the
lower leaves often 3-lobed; and the flowering headssolitary, 20 millimeters in diameter, with @0-white
ray florets becoming pink with age, and yellow discets (Wagner et al. 1990; Herbst & Staples 32005
grows in moderately wet habitats and spreads napiglstem layering to form dense mats, crowdingamat
displacing ground-level natives (USFWS 2011a). 3&eds are also wind dispersed (Staples et al. 2B06Qihd
infrequently during the 2010 survey, and not n@sa current management concern, but its presenae
banks supporting rare natives suchLabeliaspp. and-abordia hosakanahould be monitored.

Falcataria moluccana(albizia, Fabaceae, HPWRA=8)— A very fast-growisigort-lived forestry tree up to
40 meters tall with white to gray bark, formingagéred canopy; feathery, twice pinnately compogagés;
cream or greenish yellow mimosa-type flowers; datidods 9-12 centimeters long (Wagner et al. 19D
species was known &araserianthes falcatariin Wagner et al. (1990). The light pods are rgadihd
dispersed, and proximity to waterways probablyvediat to be dispersed aquatically as well (Staptes.
2000). Its brittle but very large branches can éeandous during wind and rain storms. Leech (2006d that
Falcataria moluccanaapidly spreads in areas below 305 meters (1,08() &evation with 2,030-3,810
millimeters (80—-150 inches) of annual rainfall. &ivits preference for more mesic habitats, it @pbly less
likely that the species could become well establisander much wetter
conditions. Still, since the beginning of 2010, Klau Mountains
Watershed Partnership staff noted 15 scatteredrmptants in the

upland refuge and removed 13 of them (see Map 36)p.No mature

uprooted. It was also uncommon during the 2005-2Z0BRWR survey
(Imada & LeGrande 2006a).
Heliocarpus popayanensigwhite moho, Tiliaceae, HPWRA=7)— A

fast-growing forestry tree up to 30 meters tallwovate to cordate,

:J [ i :
Fig. 18.Heliocarpus popayanensis
removal by KMWP staff.

unlobed or shallowly 3-lobed, stellate-pubesceatés 20-30

centimeters long; and plumose-bristly, wind-dispdreapsules

(Wagner et al. 1990). It spreads readily in distdrivetter mesic forest
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habitats, where it can outcompete native vegetdti@FWS 2011a). Leech (2006) noted tHatiocarpus
popayanensigvas rapidly spreading in the refuge along ripadarridors, an observation confirmed during the
2005-2006 OFNWR survey (Imada & LeGrande 2006acesthe beginning of 2010, Ko‘olau Mountains
Watershed Partnership staff noted 356 mature sessered throughout the wetter portions of thegef and
killed 292 of them (see Map 4, p. 56). Occasiogattered saplings were noted during the 2010 survey
especially in Kipap&tream, and attempts were made to destroy indivghmings where noted. This species
requires constant monitoring in the refuge, esplgcnce it appears to be widely and freely disited.
Leptospermum scoparium(New Zealand tea tree, manuka, Myrtaceae, HPWRA=8)shrub or small tree

up to 5 meters tall with linear-lanceolate to liredliptic, sharp-tipped leaves 9—14 millimeteradp 5-petaled,
pink or white flowers; and 5-valved woody capsuiie$ millimeters in diameter (Wagner et al. 1990atiie to
New Zealand and Australia, in Hawai'i it occurddisturbed, mesic to wet forest habitats, formirigkéts that
aggresively crowd out other plants and also prodlietopathic chemicals that inhibit the growthotfier

plants (USFWS 2011a). The dustlike seeds are wisgkdsed (Staples et al. 2000). Infestations irkib'elau
Mountains occur at Kawailoa, Poamoho, and WaimambManana Trails (Starr et al. 2003c). Manukaliéga
management problem in the vicinity of the Manuka@®&amp/Landing Zone and heading up the Kipap# Trai
since the beginning of 2010, Ko'olau Mountains Wsled Partnership staff removed 1,503 plants iimgid
ongoing efforts to manually control this invasivesp(see Map 4).

Paspalum conjugatum(Hilo grass, Poaceae, HPWRA=28)—pAarennial grass forming a dense ground cover
with extensive, wiry stolons; the inflorescencesally consist of two subopposite racemes (Wagnat. et
1990). A commonly seen grass of disturbed moistébhabitats, such as muddy trails, streambanksppan
grassy summits (USFWS 2011a), but not yet notederKo'olau ProstratMetrosiderog‘Ohi‘a) Community.

Its weed risk assessment (http://www.hpwra.orglsggEaspalum_conjugatum/) cites among its weedy
characteristics a broad climatic suitability; shaalerance; ability to adapt to a wide range of sanditions;

prolific seed production; and ability to reprodwegetatively and to disperse its seeds by windemvand
mechanically. Its control is problematic.

Pluchea carolinensigsourbush, Asteraceae, HPWRA=15)— A many-branchemmatic shrub up to 4 meters
tall with glandular tomentose, dull grayish greearrowly ovate to oblong-obovate leaves 5-20 cegttns

long; flat-topped inflorescences with pinkish ladendisk flowers; and brownish white pappus (Wagste.
1990). This species was knownRissymphytifolian Wagner et al. (1990). Readily wind-disperded,
carolinensisis usually found in relatively dry coastal ardast ranges up to 900 meters (3,000 feet) elevation
mesic to wet forest (USFWS 2011a). It was onlyagtrently seen during the survey. Since the beginoin
2010, Ko'olau Mountains Watershed Partnership staffoved 18 scattered plants in the upland podfahe
refuge.

Psidium cattleianum (strawberry guava, waiawi, Myrtaceae, HPWRA=18)-shhub or small tree 2—6 meters
tall, with attractive smooth, peeling bark; leatheshiny dark green, obovate to elliptic-obovatevkes 3.5-13.5

centimeters long; and fleshy red or yellow, globtusebovoid or ellipsoid berries 2—3 centimetersdimmeter
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(Wagner et al. 1990). Strawberry guava is one eftiost intractable of mesic and wet forest noxjoests,
forming dense monotypic stands and displacing eategetation through competition and allelopathic
properties. The fruit is eaten by pigs and birds tlisperse the seeds throughout the forest (USEQT%a).
Psidium cattleianumwvas a relatively uncommon element in the uppewadtirest zone areas surveyed, as was
the case in the 2005-2006 OFNWR survey (Imada &rba@e 2006a). Since the beginning of 2010, though,
Ko‘olau Mountains Watershed Partnership staff reetb#53 plants and noted 78 other plants that needed
treatment in this zone (see Map 4, p. 56), so taegestill stands of this invasive to be dealt viitlthe refuge.
Uowolo & Denslow (2008) found that strawberry guaegds had high germination rates immediately
following fruit drop in lowland wet forest soilsubby 196 days (6.5 months) later, no seeds rerdaiiable.

They attributed this lack of a persistent seed lar&kcombination of rapid, high germination ramsst-

dispersal seed predation; and rapid loss of sedility. As a management practice, they recommenekting

at least three months after the conclusion ofifrgiseason before conducting chemical or mechaoarztol

of stands, by which time the vast majority of sewdsld have either germinated or died. Recent &ffar

release a biocontrol agent (a Brazilian scaéxtococcus ovatlisor strawberry guava in the state provide some
hope for eventually harnessing the spread of teisdastatewide (for more information visit:

http://www.fs.fed.us/psw/programs/ipif/strawberrggra/biocontrol.shtml#ancho).3

Psidium guajava(common guava, Myrtaceae, HPWRA=21)— A shrub talstree up to 10 meters tall, with
smooth, peeling bark; dull green, elliptic to oldeslliptic leaves 6—15 centimeters long with imsexs
venation; and globose yellow berries 3—-10 centinsdtediameter (Wagner et al. 1990). Common guave c
form dense stands in disturbed dry to wet forebithts. The seeds are spread by feral pigs and liiids,
facilitating competition with native plants (USFV2811a). Leech (2006) called common guava the most
locally dominant alien species in the refuge, wheferms large monotypic stands along ripariarriciars, and
consideration should be given to controlling thesends, which serve as source populations fopitsasl to
less disturbed upland habitats. It was an uncomatement during the 2010 survey, which was focused
primarily on ridges and slopes. Since the beginoig010, Ko‘olau Mountains Watershed Partnershaff s
removed 261 plants, most of them in stands (seeMap

Pterolepis glomerata(false meadow beauty, Melastomataceae, HPWRA=1A)-erect herb up to 50
centimeters tall, with ovate to oblong-ovate oipéit, 3-nerved leaves 1.4—4.5 centimeters longh Barfaces
hairy; and pink, 4-petaled flowers in a hypanthicowered with stellate or branched hairs (Wagnet.e€t990).
False meadow beauty is a ubiquitous trailside we&ghen, disturbed, mesic to wet habitats. Although
seemingly innocuous, it displays many invasive abgars, such as a high germination rate, rapid grosarly
maturity, ability of fragments to root, and seespdirsal by birds, and can displace native veget#timugh
competition (USFWS 2011a). It could eventually ppesblems in habitats such as the Ko'olau Prostrate
Metrosiderog'Ohi‘a) Community.

Rubus rosifolius (thimbleberry, Rosaceae, HPWRA=10)— A shrub witkcg arching, or trailing stems 10-20

decimeters long with recurved prickles; pinnataynpound leaves with usually 7 leaflets, the mardimsbly
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serrate; 5-petaled white flowers; and red, subglelfauit 2—3.5 centimeters long (Wagner et al. }9B@an
form dense, prickly thickets in disturbed, mesioviet forest habitat. Thimbleberry can reproducenfroots

left in the ground, and the red fruit are eaten spre¢ad by birds and feral animals (USFWS 2011as T
species was not a common component of the vegetatiareas covered by the 2010 survey.

Sacciolepis indicaGlenwood grass, Poaceae, unrated by HPWRA)— Natitiee Paleotropics, this slender
grass has a spikelike, cylindrical inflorescende-I.centimeters long and less than 5 millimetediameter,
and is a common grass along trails and in openaveats such as grasslands, ridge crests, and minggeof
wet forest (Wagner et al. 1990), often growing wAttonopus fissifoliusr Paspalum conjugatunit may be
most problematic in habitats such as the Ko‘olastPateMetrosiderog'Ohi‘a) Community, buAxonopuss a
bigger threat.

Schefflera actinophylla(octopus tree, Araliaceae, HPWRA=13)— Native testhalia and New Guinea,
octopus tree is a widely cultivated tree 10-15 nsetil with large, palmately compound leaves Va8
leaflets; and inflorescences of radiating, pinkisth, umbrella-spokelike branches 40—80 centimébeis
(Wagner et al. 1990). This fast-growing, shadertoietree is readily dispersed by fruit-eating biethd usually
occurs in low-elevation, disturbed mesic habititsning dense thickets, but can also invade undistl

native forests (USFWS 2011a). Infrequently notednduthe survey as a terrestrial plant; it was nmaften
noted as an epiphyte on trees along Kipapa Tradlimthe summiCryptomeriagrove. It was not noted during
the 2005-2006 OFNWR survey (Imada & LeGrande 2Q0&age the beginning of 2010, Ko‘olau Mountains
Watershed Partnership staff removed 20 plantsy@hiey 11 immatures) scattered throughout the upper
elevation part of the refuge (see Map 4, p. 56) pkdnts seen should be killed, and consideratimukl be
given to controlling populations in more infesteattpns of the refuge at lower elevations.

Sphagneticola trilobata (wedelia, Asteraceae, HPWRA=13)— A commonly ceaited, creeping, mat-forming
perennial herb rooting at the nodes; the leavefleshky, 4—9 centimeters long, irregularly tootloedserrate,
usually with a pair of lateral lobes; and the flesvhave 8—13 yellow ray petals (Wagner et al. 198@jilside
patches were seen along the Kipapa Trail. Owiritg teigorous vegetative reproduction and abilitfdom
monocultures, its removal is recommended befdiads its way into fragile habitats in the refugéeed-
whacking is not recommended, as the species repesdiegetatively (Staples et al. 2000) and thenfeags

are likely to be scattered and can readily roottbadves. Also, management staff should be awatétralling
wedelia can cause itching and contact dermatitegp(8s & Herbst 2005).

Spathoglottis plicata (Philippine ground orchid, Orchidaceae, HPWRA=16M+erect, terrestrial orchid 3-15
decimeters tall, with linear-lanceolate, conspiaippleated leaves 20-150 centimeters long emeirfgimgy
pseudobulbs; and dark purple to pale pink flowerareyed along an erect stalk emerging from the gisleulb
(Wagner et al. 1990). The seeds are wind dispé&tagles et al. 2000). Noted, but not considerptbbhlem

weed in the refuge.

Non-native plant discoveries in the refuge not séning the survey but brought to our attentiondiseussed below:
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Ardisia crenata (Hilo holly, Myrsinaceae, HPWRA=10)— A small eresttrub up to 1.5 meters tall with
alternate, elliptic-lanceolate to oblanceolate é=a6—20 centimeters long, the margins revolutsped, and
undulate (Wagner et al. 1990). An escape from\atitin,A. crenatais readily dispersed by birds attracted to
its round, dark shiny red, fleshy, pea-sized fr@ihce the beginning of 2010, Ko'olau Mountains &/slhed
Partnership (KMWP) staff has removed single pléms along the Kipapa Trail (see Map 4, p. 56) entthe
northeastern portion near Pu‘u Ka‘aumakua (Scottchy KMWP, pers. comm., 2011). It has been obseaged
scattered individuals in the summit area above ladaValley at 685 meters (2,250 feet) elevatiorafim&
LeGrande 2006a) and to the windward side of O‘atmest NWR in the back of Wai‘dhole to Kahana Vadley
(Bishop Museum Herbarium database, accessed 2AltHpugh not seemingly in the class of its relatife
elliptica, as a habitat disruptor, plants should be remosgedtiey are located.

Hedychium gardnerianum (k&hili ginger, Zingiberaceae, HPWRA=16)— Largehheiith leafy shoots 1-2
meters long; leaves distichous, ovate-elliptic,ZDeentimeters long; inflorescences erect, cyloalyil6—30
centimeters long, flowers greenish yellow to yelomnge, stamens prominent, bright reddish oraage;
seeds red, 5-6 millimeters long (Wagner et al. 19B0is aggressive invader of native rainforestefodense
mats of underground rhizomes that crowd out othaantp and prevents natural regeneration (Stapl€®®ie
2001). Since the beginning of 2010, Ko'olau MounsaWatershed Partnership (KMWP) staff has killed 22
plants but with 488 mature plants still needindp¢oremoved, solely concentrated in the upper nastieen
corner of the refuge. Continued effort should belentd remove remaining plants.

Lantana camara (lantana, Verbenaceae, HPWRA=21)— Pungent, branshed 2—3 meters tall, covered
with stout recurved prickles; leaves ovate to ofld+-12 centimeters long, conspicuously reticutagese,
scabrous; and flowers in heads, corollas rangioi fyellow, orange, rose, pink, orange, to reddisimge,
changing with age (Wagner et al. 1990). Since #girining of 2010, Ko‘olau Mountains Watershed
Partnership (KMWP) staff removed a single plantrfritihe summit area at the Waiawa end of the reftibis.
species is more of a problem in drier habitats.

Melaleuca quinquenervia(paperbark, Myrtaceae, HPWRA=15)— Tree to 20—2%emsdall, with whitish or
pale brown, exfoliating bark; leathery, lanceol@®blanceolate, glandular-punctate leaves 5—9meters
long; and creamy white, bottlebrush-type infloresms 3—10 centimeters long (Wagner et al. 1990). A
common forestry planting in the state, it is nowunalized mostly in disturbed mesic forest (Wageieal.
1990). Since the beginning of 2010, Ko‘olau MounsaWatershed Partnership (KMWP) staff removed two
isolated plants in the upper elevation part ofrdfage.

Passiflora tarminiana (banana poka, Passifloraceae, HPWRA=24)— Lianatdslaeeply 3-lobed, 6-16
centimeters long, softly hairy on lower or bothfaaes; flowers pendent, 6—9 centimeters in diame&pals
and petals pink; and berries yellow when ripe, @texto oblong, 6-8 centimeters long (Wagner t390). In
Wagner et al. (1990), the species was knowR.anollissimaPassiflora tarminianas on the Hawai'‘i State
Department of Agriculture noxious weed list. Twaupts were apparently identified and destroyed énréfuge

in 2011 by U.S. Fish and Wildlife Service stafthalugh details were unavailable at the time thimrewas
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being completed. Banana poka has never previogsy beported from O‘ahu, so this report must bertak
seriously, as this invasive vine has blanketedstoeethousands of acres of mesic forest on Kana'itdbawai'i
(Starr et al. 2003e). The fleshy fruit is bird-mammal-dispersed. The observation locality andhpeter
should be scoured periodically for additional psaim collaboration with the O‘ahu Invasive Species
Committee.

Solanum mauritianum (pua néné honua, Solanaceae, HPWRA=24)— Shrulnalt see 2—4 meters tall
forming a rounded canopy, all parts densely pub#seih stellate hairs; leaves elliptic, up to 3htimeters
long; corolla lilac blue, 5-lobed; and berries dréllow, globose, 1-1.5 centimeters in diameter giéa et al.
1990). Since the beginning of 2010, Ko‘olau MoungaWatershed Partnership (KMWP) staff removed two
plants along the summit ridge near Pu‘u Ka'aumakuhe upper northeastern corner of the refuges Thi
species appears to have some potential to becaroeldesome weed in the upper elevation Ko'olagst a
seems to be working its way up into wetter habitatsr time.

Sphaeropteris cooperi(Australian tree fern, Cyatheaceae, HPWRA=8)— A fiern with a slender, erect
caudex usually 1-2 meters tall; fronds up to 4+amselong, blades bipinnately compound; and stigedand
fiddleheads covered with loosely attached scaléwoftypes (Palmer 2003). It can be readily distisged
from a nativeCibotiumtree fern by the narrower “trunk” and the preseofcgcales Cibotiumhas hairs, but no
scales) (Palmer 2003). This shade-tolerant, fasivgg species aggresively spreads via wind-dispkesperes,
displacing native understory vegetation in a vgradthabitats. Jason Hanley (USFWS, pers. comni]1p0
reported its presence in the lower part of thegefduring the summer of 2011.

Syzygium jambos(rose apple, Myrtaceae, unrated by HPWRA)— A treS6meters tall with narrowly
lanceolate leaves 10-23 centimeters long; flowersidated by creamy white filaments 10-50 millimster
long; and subglobose yellow berries 2—4 centimdtarg (Wagner et al. 1990). Leech (2006) noted ithat
O‘ahu Forest NWR, it occurred in large, dense standhe northwestern part of the refuge, but tretaeds
may no longer be present. In April 2005, a new fustus,Puccinia psidii,was detected in Hawai'‘i (Loope
2010). Originally described in 1884 &sidium guajavgcommon guava) in Brazil, this rust is now known t
have a broad host range in the family Myrtaceaeéchvim Hawai'i includes the genidetrosiderosthe
backbone of our forested watersheds. Thus, itepoeshas been a cause for much concern. The giegégic
strain present in Hawai'‘i has not attacked mangigigeknown to be infected by the rust elsewhereh sis
Psidium guajavaand its effect oMetrosideroshas likewise thankfully been mild. On the othendhat has
severely damaged populations of the federally Egdeed Hawaiian endemiEugenia koolauensisind
devastated vast standsQ)zygium jambosyith widespread crown dieback and often complete tleath
(Loope 2010). The arrival of new genetic strain®oétcinia psidiihas the same potential to devastate large
tracts ofMetrosiderosdominated forest in the state.

Toona ciliata (Australian red cedar, Meliaceae, HPWRA=2)— Fastagng tree 20-30 meters tall; leaves
pinnately compound, 3—6 decimeters long, with 10lebflets, each 4.5-16 centimeters long; and cepsul

thinly woody, reddish brown, ellipsoid, 2—-2.8 cemtters long, opening by 5 valves (Wagner et al019bhis
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was a commonly planted forestry tree in the statenot much noted escaping into upland nativestsreSince
the beginning of 2010, Ko'olau Mountains WatersRedtnership (KMWP) staff removed three scatteraatgsl

in the southeastern corner of the refuge. One ép kabs on.

Some invasive species monitored by the O‘ahu IneaSpecies Committee have not yet been collectddrthe

borders of OFNWR, but are noted here to remindgeimanagement staff of their presence just outheleefuge

boundaries. They include:
Acacia mangium(mangium, Fabaceae, HPWRA=8)— Native to Queenslaasitralia, the Molucca Islands,
Papua New Guinea, and Indonegiamangiunis a spreading, fast-growing tree up to 30 metatswith
broad phyllodes 5-10 centimeters wide, infloresesna spikes of white to cream-colored flower headsl
coiled pods. It has a history of being introducedorestry tree, then naturalizing, as documeini¢ide Cook
Islands, Palau, Saipan, and Pohnpei (Starr e0@B& Frohlich & Lau 2008). In Hawai'i it has besmely
cultivated as a forestry planting, or in agricudiuexperiment stations or botanical gardens, andws
naturalizing in the Kahuku Training Area (where 4300 mature planted trees and 200+ seedlings vodesi n
in 2003, and in Kane‘ohe on O*ahicacia mangiuntan be distinguished from the simikarauriculiformis
(also documented as naturalizing on O‘ahu) bylitdipdes with prominently reticulate secondary wefnot
prominent inA. auriculiformig, white to cream-colored spikes (yellowAn auriculiformig, and pubescent
calyx (glabrous irA. auriculiformig (Frohlich & Lau 2008). Four plants (2 maturenghiature) were recently
noted and removed by the O‘ahu Invasive Speciesmitise oceanward of the head of Kipapa Trail betwee
275 and 335 meters elevation (Rachel Neville, O'mivasive Species Committee, pers. comm., 2011).
Cortaderia selloana(pampas grass, Poaceae, HPWRA=24)— Native to Airgersouthern Brazil, and
Uruguay, pampas grass is a clumping grass up tet8rmtall with narrow, sharp-edged leaf bladesrhegers
long; and whitish, cream, pink, to purplish, winggkrsed inflorescence plumes 1 meter long (Sta#les
Herbst 2005). It is widely cultivated worldwide @s ornamental grass, but its invasive tendencies baen
well documented (Starr et al. 2003b). On O*ahbag been historically cultivated as an ornameishp
Museum Herbarium database, accessed 2011), anthawgght to be relatively harmless because only fema
plants were being cultivated in Hawai'i (Stapleslet2005), but it is apparently no longer the cétseas first
documented as naturalizing on O‘ahu in October 26l0ghe access road approach to the start of thapsi
Trail, in aMelaleucaforested area, where a single mature individuah witehisced inflorescence and two
immature plants were seen sprouting throDgtranopteris linearig(‘'uluhe) substrate (Frohlich & Lau 2010).
Starr et al. (2003b) record the flowering time @rselloanan Hawai‘i as occurring from mid-September to
mid-November. A related specid3, jubata,was found to be naturalizing on the slopes of bdedéa, Maui in
1987; it can be distinguished vegetatively fr@mselloanaby the abundant hairs on the culm sheaths and
outside of the leaf sheaths@h jubata(versus glabrous i€. selloana (Staples & Herbst 2005 ortaderia

jubatais currently on the Hawai‘i State Department ofriéglture’s noxious weed lis€. selloanas not.
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Melochia umbellata (melochia, Sterculiaceae, HPWRA=7)— Native frorditnto southwestern Asia and
Malesia to New Guinea/. umbellatais a small tree up to 15 meters tall, with broaahate, stellate pubescent
leaves 9-30 centimeters long; flowers in open cyitiespetals pale pink to red, 6—7 millimeters lozugd
capsules oblong, deeply grooved, green, brownurplish red, 8—10 millimeters long (Wagner et &9Q).
Long-cultivated in the state, the first naturalizegpulation was recorded from the Big Island foliogvaerial
seeding in the Waiakea area after a fire in 1928dgh¢ér et al. 1990). It has since been documented as
naturalizing on Maui (Oppenheimer 2004) and O‘atloere it was collected from the Kahuku Training @&ne
2003 near the summit between ‘O‘io and ‘Ohi‘a Gelslat 457 meters elevation, from a population 200
mature trees with up to 400 smaller immature pléatshlich & Lau 2007). It is wind-dispersed viangied
seeds; Starr et al. (2003d) document its invasisteity in Hawai'i and elsewhere. One mature indinabwas
recently noted and removed by the O‘ahu Invasiveci®s Committee (OISC) on a ridge south of the loéad
Kipapa Trail at about 300 meters elevation, abdaikBometers from th€ortaderiasite; another nearby site
where OISC has removed plants is at the southatrEWai‘dhole Valley at about 125 meters elevation
windward O‘ahu (Rachel Neville, O‘ahu Invasive SpscCommittee, pers. comm., 2011). In the northern
Ko‘olaus, U.S. Army Natural Resources is continuiognanagéelochiaat Kahuku Training Area, and a
large population is naturalized in Punalu‘u Val{&ahu Invasive Species Committee 2008).

Miconia calvescengmiconia, Melastomataceae, HPWRA=14)— A tree 4—¥%ens tall with elliptic-oblong
leaves up to 80 centimeters long, strongly 3-nervetyety green above, dark purple or red belowdbdims et
al. 1997; Staples & Herbst 2005). On the Hawait&tDepartment of Agriculture’s noxious weed lisiconia
is considered potentially the most invasive and alging weed of rainforests in the state, and itsrobefforts
have been well publicized. On O'ahu, coordinateatrad efforts have been ongoing since the early0$9%ith
attention to outbreaks in Manoa, Kalihi, Nu‘uanogd&ahalu‘u (Medeiros et al. 1997). Since its fotimin
2000, the O‘ahu Invasive Species Committee (OIS(B)been at the forefront of invasive species eatidit
efforts on the island, and the Kahalu‘u area haebaly been a known source of miconia plantingsemedpes,
with ongoing OISC monitoring. In 2009, three newtuna trees and numerous juvenile plants of micorgee
discovered in the back of Ka‘'alaea Valley, locatetiveen Wai‘ahole and Waihe‘e Valleys, windwardi@a
southeast of the southern border of the refuge®lavasive Species Committee 2009). This populato
close enough to O‘ahu Forest NWR for a bird-dispeérseed to potentially find its way there, andefrdtely a
species for which to be on the lookout.

Tibouchina herbacea(cane tibouchina, Melastomataceae, HPWRA=24)— Ab be subshrub up to 1 meter
tall, with square stems densely covered with gltpped hairs; ovate to oblong-ovate leaves 3—7rimmeters
long, both surfaces strigose; and flowers with thiseeach 6—11 millimeters long (Wagner et al.()99
Tibouchina herbace on the Hawai'i State Department of Agriculturasious weed list. On O‘ahu, it was
first noted in 2005 by a crew from the O‘ahu Invasbpecies Committee, in the vicinity of the H-Brtal in
Halawa Valley in the company of outplant€ibotium (h&dpu‘u) tree ferns and a second alien weed pusiyio

uncollected on O‘ahwRubus ellipticuyvar. obcordatugFrohlich & Lau 2007). It then became apparent tha
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Cibotiumplants were imported from Hawai'‘i Island, sincevés the only island on which both thinouchina
and theRubusspecies were naturalized. All of ti@éouchinaplants were eradicated at that time. In 2008, the
U.S. Army Environmental crew found and destroyegpieawlingT. herbaceglant with multiple canes along
the Ko'olau summit trail south of the Poamoho suin(ivi Walker USARMY 97, M. Keir & S. Heitzman
USARMY 98specimens at Bishop Museum). While it was ndiléeat the time, its size suggested that it had
probably been there for several years. Subsequentéw additional plants have been found in thonity,
including one with spent fruits (O‘ahu Invasive Sigs Committee 2010). In May 2011, two vegetatilzn(s
were seen and pulled up along the dirt road leaftirige Poamoho trailhead (Neal Evenhuis, Bishogédm,

pers. comm., 2011); unfortunately, neither plans wecovered as a voucher.

IV. RECOMMENDATIONS

Continued rare plant surveys in the refuge arelhigdcommended, as there remains high potential for
additional discoveries. Especially given the exedsrrain presented by the refuge and the timedirons
of each survey project, 100 percent coverage ismgassible, and repeat visits to ground alreadp el
will sometimes reveal rare species not noted iwiptes visits. In addition, there remain large tsaat

O‘ahu Forest NWR that are yet to be explored botllyi for rare plants.

Regular monitoring of theobelia koolauensis/gaudichaugiopulations should be undertaken so that their
identities can be determined. Verification has iagiions for future conservation efforts in theugs,
sinceL. koolauensiss federally listed as Endangered, whilegaudichaudiipresently has no Federal

protection.

Weed management efforts should continue to conaentn invasive, readily dispersible canopy species
that are not yet established in this section ofrétiege, such a&ngiopteris evectémule’s-foot fern),
Ardisia elliptica (shoebutton ardisial;alcataria moluccandalbizia),Heliocarpus popayanens(ghite
moho, occasionally notedysidium cattleianunfstrawberry guava), arféichefflera actinophylléoctopus

tree).
Continue efforts tananage théeptospermum scopariuimfestation along Kipapa Trail.
Continue to implement tool and gear hygiene totlitmé spread of species along trails and into neasa

Management of core populations of invasive spdni¢ise refuge zones transitional to the relatively
unscathed wet forested uplands should be considesedcially those that are wind- or bird-disperzed
likely to adapt well to the wetter substrates. Colrefforts to reduce the density and abundandbexfe
species and their containment within a definedarali area will reduce the spread and impacts akthe
species, which could includrdisia elliptica, Schefflera actinophyll®sidium cattleianumand

Heliocarpus popayanensis.
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Continue to monitor the area in whiBtassiflora tarminianavas reportedly discovered in the refuge in
2011.

Remove the grove d@ryptomeria japonicgsugi pine) along the Ko‘olau summit.
Conduct invertebrate surveys in the refuge, espeeigth regard to native damselfly populations.

Continue to monitor pig activity in the refuge, whiis presently concentrated at lower elevatidngigl
activity starts trending toward higher elevatiot@nsider fencing of fragile habitats, such as tb&ku

ProstrateMetrosiderosCommunity.

Consider monitoring of known rare plant locatioasthe purposes of seed collection, with deposit of

material in the seed bank at Harold L. Lyon Arbonet

Support should be extended to scientists condutdixgnomic research on Hawaiian endemic plants and
invertebrates. It is apparent from current fieladges that, in the wake of of the landmark publaabf the
Manual of the Flowering Plants of Hawa{¥Wagner et al. 1990), a number of Hawaiian genesd
taxonomic overhauls (J. Lau, pers. comm.); thigrepself calls for more careful study Melicope,
MetrosiderosandMyrsine Such studies would likely result in an increaséhie number of rare taxa

reported in O‘ahu Forest National Wildlife Refuge.
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VII. SPECIES ACRONYMS USED IN MAP LEGEND

Acronym Scientific name Common name

ANGEVE Angiopteris evecta mule’s-foot fern

ARDCRE Ardisia crenata Hilo holly

ARDELL Ardisia elliptica shoebutton ardisia

CYAKOO Cyanea koolauensis haha

EUPCLUXROC Euphorbia clusiifolia x E. rockii ‘akoko

EUPROC Euphorbia rockii ‘akoko

FALMOL Falcataria moluccana albizia

HELPOP Heliocarpus popayanensis moho, white moho

LABHOS Labordia hosakana kdmakahala

LEPSCO Leptospermum scoparium New Zealand tea tree, manuka
LOBHYP Lobelia hypoleuca kuhi‘aikamo‘owahie

LOBKOO Lobelia koolauensis

LOBSP Lobelia species

MYRFOS Myrsine fosbergii kolea

POLGYM Polyscias gymnocarpa ‘ohe‘ohe

PSICAT Psidium cattleianum strawberry guava, waiawi ‘ula‘ula
PSIGUA Psidium guajava common guava

SCHACT Schefflera actinophylla octopus tree, umbrella tree
ZANOAH Zanthoxylum oahuense a‘'e, manele
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APPENDIX A: O‘ahu Forest National Wildlife Refuge Vascular Plant Checklist

The following is a list of vascular plant taxa nb@uring the O'ahu Forest National Wildlife Refugiant survey
conducted on 11-13 January and 12-15 October, 20tdal of 165 taxa were noted during the sunmgluding 105
endemic, 14 indigenous (including “ind?”), 43 nalized, and 3 Polynesian-introduced (including Ppplants. Thus,

about 72% (119 of 165) of taxa seen were native.

The species list below is divided into four maiowgps: dicots, monocots, gymnosperms, and pteridephyVithin each
group, plants are arranged alphabetically by fangignus, and species. Each entry includes sciengfine with author
citation, biogeographic status, common name (iflalie), Hawai‘i State noxious weed status (Haviz@partment of
Agriculture), and, for alien taxa, Hawai'i-Weed Ri&ssessment rating, if available. Taxonomy, stadmsl common
names are generally in accordance with Wagner. ¢t890), Wagner and Herbst (2003), Palmer (20@3%taples and
Herbst (2005); sources for updated scientific naarescited in the text. An explanation of abbreawias used in the list

follows.

Noxious Weed Status

An asterisk (*) preceding the scientific name iradés that the species is a noxious weed desigf@tedadication or
control by the Hawai‘i Department of Agriculture dttaii Administrative Rules, Title 4 Subtitle 6 Chep68). A weed
species must meet several criteria involving ptaptoduction, growth characteristics, detrimentidas, necessary
control measures, and distribution and spread béfaan be considered for addition to this lidieTist was last
updated on 18 June 1992. Four noxious weed spa@dacluded in the following checkligkgeratina adenophora,

Andropogon virginicus, Ardisia ellipticandClidemia hirta

Biogeographic Statugfrom Wagner et al. 1990)

end Endemic: native, occurring only in the Hawaiiarchipelago

ind Indigenous: native, occurring naturally in thetapelago but also outside of Hawai'i

ind? Questionably indigenous: probably indigenous, jpbgsaturalized

nat Naturalized: introduced to the archipelago digeotl indirectly by humans since Western contact and
reproducing and spreading vegetatively or by seed

pol Polynesian introduction: introduced by originalyP@sian settlers, either intentionally or unintenally, and
now naturalized

pol? Questionably Polynesian-introduced: perhaps intced by original Polynesian settlers, but possibly

introduced in historic times
Federal Endangerment Status
C Candidate: a species under consideration foriaffisting for which there is sufficient informat to support

listing.
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E Endangered: any species in danger of extinctiosutthout all or a significant portion of its rangeotected
under the U.S. Endangered Species Act of 1973

PE Proposed Endangered: a species proposed forabfisting as Endangered.

SOC  Species of Concern: rare species for which treciirently insufficient evidence on biologicaltataand

threats to propose them as Endangered or Threatened

Weed Risk Assessment (WRA) Score

The Hawai‘i-Pacific Weed Risk Assessment (HPWRAArsobjective scoring system, adapted from a metlogg
originally developed in Australia and New Zealafut,identifying plants that have the potential &cbme invasive in
Hawai‘i and other Pacific islands (Denslow & Daet#€04). The assessment is a predictive modeidkatifies the
risk for a species to become invasive, based otighelnl information, rather than a field-based esatin of actual
ecological or economic harm. The assessment asigeigions relating to the degree and extent divetion of the
species; climate and distribution; whether it hasrbrecorded as a weed elsewhere; undesirabk(irait thorns,
toxicity to animals); what type of plant it is (i.@quatic, grass, nitrogen fixer); reproductivechranisms (whether it
hybridizes, is self-compatible); dispersal mechanfg/ater, wind, bird); and any persistence attesuif the species
(prolific seed production, seed bank) in an efforguantify the species’ potential weediness. Scteassessed plants
fall between -14 and 29, with 29 being a very t8ghre (e.g., for a species suclsadvinia molestawhich displays
many weedy tendencies), and -14 being the loweioétttk scale for weediness. A score of 7 or megenerally
considered the point at which a species should dr@tored in the field for invasive tendencies. Spescoring between
1 and 6 are re-evaluated through a decision teselting in a determination of low or high risk.e8pes-by-species

assessments can be found on the Hawaiian EcosyateRisk (HEAR) website at http://www.hpwra.org/sies!/

Weed Risk Assessment (WRA) Designatioffrom http://www.botany.hawaii.edu/faculty/daehveré/full_table.asp)

L(HPWRA) Not currently recognized as invasive in Hawaifidanot likely to have major ecological or economic
impacts on other Pacific islands, based on the HPAWCcreening process.

L(Hawai'i) Not currently recognized as invasive in Hawaiaskd on a track record of not becoming naturalized
despite being widely planted in Hawai'i for at 1£48 years.

H(HPWRA) Likely to be invasive in Hawai'i and on other Hacislands as determined by the HP-WRA screening
process, which is based on published sources dasgispecies biology and behavior in Hawai'i
and/or other parts of the world.

H(Hawai‘i)  Documented to cause significant ecological or eatin harm in Hawai'i, as determined from published

information on the species’ current impacts in Hiswa
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FED| WRA WRA
FAMILY FULL NAME STATUS| COMMON NAME sT |scorel pEsic
DICOTS
Apiaceae Centella asiatica (L.) Urb. nat Asiatic pennywort 7 H
(Hawai'i)
Apocynaceae Alyxia stellata (J.R.Forst. & end maile
G.Forst.) Roem. & Schult.
Aquifoliaceae llex anomala Hook. & Arn. ind kawa‘u
Araliaceae Cheirodendron platyphyllum (Hoolend ‘6lapa, lapalapa
& Arn.) Seem. subsp. platyphyllur
Araliaceae Cheirodendron trigynum (Gaudictiend ‘6lapa, lapalapa
A. Heller subsp. trigynum
Araliaceae Schefflera actinophylla (Endl.) nat octopus tree, umbrelle 13 H
Harms tree (Hawai')
Araliaceae Polyscias gymnocarpa (Hillebr.) |end ‘ohe‘ohe E
Lowry & G.M.Plunkett
Araliaceae Polyscias oahuensis (A. Gray) |end ‘ohe mauka
Lowry & G.M.Plunkett
Asteraceae *Ageratina adenophora (Spreng.) |nat Maui pamakani
R.M.King & H.Rob.
}Asteraceae |Ageratum conyzoides L. |nat |maile hohono |
Asteraceae Bidens macrocarpa (A.Gray) Shelend ko'oko‘olau
Asteraceae Conyza bonariensis (L.) Cronquis|nat hairy horseweed
}Asteraceae |Dubautia laxa Hook. & Arn. |end |na‘ena‘e pua melemel|
Asteraceae Erechtites valerianifolia (Wolf) DCinat fireweed
Asteraceae Erigeron karvinskianus DC. nat daisy fleabane 11 H
(Hawai'i)
Asteraceae Pluchea carolinensis (Jacq.) G.D(¢nat sourbush 15 H
(Hawai'i)
Asteraceae Sphagneticola trilobata (L.) Prusk|nat wedelia 13 H
(HPWRA)
Asteraceae Youngia japonica (L.) DC. nat Oriental hawksbeard
Buddleiaceae Buddleia asiatica Lour. nat butterfly bush 9 H
(HPWRA)
Campanulaceae |Clermontia oblongifolia Gaudich. |end ‘6ha wai
subsp. oblongifolia
Campanulaceae |Clermontia persicifolia Gaudich. |end ‘6ha wai
Campanulaceae |Cyanea koolauensis Lammers, |end haha E
Givnish & Sytsma
Campanulaceae |Lobelia gaudichaudii A.DC. end SOC
Campanulaceae |Lobelia hypoleuca Hillebr. end kuhi‘aikamo‘owahie
Campanulaceae |Lobelia koolauensis (Hosaka & |end E
Fosberg) Lammers
Campanulaceae |Trematolobelia macrostachys end koli‘i
(Hook. & Arn.) Zahlbr.
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FED| WRA WRA
FAMILY FULL NAME STATUS| COMMON NAME sT |scorel DpEsic
Celastraceae Perrottetia sandwicensis A.Gray |end olomea
Epacridaceae Leptecophylla tameiameiae (Charjind pikiawe
& Schitdl.) C.M.Weiller
Ericaceae Vaccinium calycinum Sm. |end ‘Ohelo, ‘Ghelo kau I'a‘a||
Ericaceae Vaccinium dentatum Sm. end ‘Ohelo
Ericaceae Vaccinium reticulatum Sm. end ‘dhelo, ‘Ohelo ‘ai
Euphorbiaceae |Antidesma platyphyllum H.Mann |end hame
var. platyphyllum
Euphorbiaceae |Euphorbia clusiifolia Hook. & end ‘akoko
Arnott X E. rockii C.N.Forbes
Euphorbiaceae |Euphorbia rockii C.N.Forbes end ‘akoko E
Fabaceae Acacia koa A.Gray end koa
Fabaceae Falcataria moluccana (Miq.) nat albizia 8 H
Barneby & J.W.Grimes (HPWRA)
Flacourtiaceae |Xylosma hawaiiense Seem. end maua
Gesneriaceae Cyrtandra paludosa Gaudich. var.fend ha‘iwale, kanawao
paludosa ke‘oke‘o
Gesneriaceae Cyrtandra propinqua C.N.Forbes [end ha‘iwale, kanawao
ke‘oke‘'o
Goodeniaceae |Scaevola gaudichaudiana Cham. |end naupaka kuahiwi
Goodeniaceae |Scaevola glabra Hook. & Arn. end ‘ohe naupaka
Goodeniaceae |Scaevola mollis Hook. & Arn. end naupaka kuahiwi
Hydrangeaceae |Broussaisia arguta Gaudich. end kanawao, pu‘ahanui
Lamiaceae Phyllostegia grandiflora (Gaudich|end kadpana
Benth.
Lamiaceae Phyllostegia lantanoides Sherff |end
Loganiaceae Labordia fagraeoidea Gaudich. |end kamakahala
Loganiaceae Labordia hosakana (Sherff) end kdmakahala SOC
W.L.Wagner, D.R.Herbst & Sohm
Loganiaceae Labordia sessilis A. Gray end kdmakahala
Loganiaceae Labordia waiolani Wawra end kamakahala
Lythraceae Cuphea carthagenensis (Jacq.) [nat tarweed
J.F.Macbr.
Lythraceae Lythrum maritimum Kunth |ind? loosestrife, pluikamole |
Melastomataceae*Clidemia hirta (L.) D.Don var.  |nat Koster's curse
hirta
Melastomataceae|Pterolepis glomerata (Rottb.) Mig./nat 11 H
(Hawai')
Myrsinaceae *Ardisia elliptica Thunb. nat shoebutton ardisia 11 H
(Hawai')
Myrsinaceae Myrsine cf. fosbergii Hosaka end kolea C
Myrsinaceae Myrsine lessertiana A.DC. end kélea lau nui
Myrsinaceae Myrsine sandwicensis A.DC. end kolea lau li‘i
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FED| WRA WRA
FAMILY FULL NAME STATUS| COMMON NAME sT |scorel DpEsic
Myrtaceae Leptospermum scoparium J.R.Fo|nat New Zealand tea tree, 3 H
& G.Forst. manuka (HPWRA)
Myrtaceae Metrosideros macropus Hook. & |end ‘6hi‘a, ‘Ohi‘a lehua,
Arn. lehua
Myrtaceae Metrosideros polymorpha Gaudiclend ‘6hi‘a, ‘Ohi‘a lehua
var. glaberrima (H.Lév.) H.St.Johr
Myrtaceae Metrosideros polymorpha Gaudiclend ‘6hi‘a, ‘Ohi‘a lehua
var. incana (H.Lév.) H.St.John
Myrtaceae Metrosideros polymorpha Gaudiclend ‘6hi‘a, ‘Ohi‘a lehua
var. polymorpha
Myrtaceae Metrosideros polymorpha Gaudiclend ‘6hi‘a, ‘Ohi‘a lehua
var. pumila (A.Heller) J.W.Dawsoil
& Stemmerm.
Myrtaceae Metrosideros rugosa A.Gray end lehua papa
Myrtaceae Metrosideros tremuloides (A.Helleend lehua ‘ahihi, ‘ahihi
Knuth
Myrtaceae Psidium cattleianum Sabine nat strawberry guava, 18 H
waiawi ‘ula‘ula (Hawai')
Myrtaceae Psidium guajava L. nat common guava 21 H
(Hawai')
Myrtaceae Syncarpia glomulifera (Sm.) Nied.|nat
Myrtaceae Syzygium sandwicensis (A.Gray) [end ‘6hi‘a ha
Nied.
Onagraceae Ludwigia octovalvis (Jacq.) pol? primrose willow,
P.H.Raven kamole
Oxalidaceae Oxalis corniculata L. pol? yellow wood sorrel
Piperaceae Peperomia ellipticibacca C.DC. |end ‘ala‘ala wai nui
Piperaceae Peperomia latifolia Mig. end ‘ala‘ala wai nui
Piperaceae Peperomia membranacea Hook. {end ‘ala‘ala wai nui
Arn.
Pittosporaceae |Pittosporum glabrum Hook. & Arnjend hé‘awa
Plantaginaceae |Plantago pachyphylla A.Gray end laukahi kuahiwi
Rosaceae Rubus rosifolius Sm. nat thimbleberry 10 H
(HPWRA)
Rubiaceae Bobea elatior Gaudich. end ‘ahakea lau nui
Rubiaceae Coprosma longifolia A.Gray end pilo
Rubiaceae Kadua affinis DC. end manono
Rubiaceae Kadua centranthoides Hook. & Arjend
Rubiaceae Kadua fosbergii (W.L.Wagner & |end manono
D.R.Herbst) W.L.Wagner &
Lorence
Rubiaceae Psychotria fauriei (H.Lév.) Fosber|end kopiko
Rubiaceae Psychotria mariniana (Cham. & |end kopiko
Schitdl.) Fosberg
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FED| WRA WRA
FAMILY FULL NAME STATUS| COMMON NAME sT |scorel DpEsic
Rutaceae Melicope clusiifolia (A.Gray) end alani
T.G.Hartley & B.C.Stone
Rutaceae Melicope hosakae (H.St.John) |end alani
W.L.Wagner & R.K.Shannon
Rutaceae Melicope oahuensis (H.Lév.) end alani
T.G.Hartley & B.C.Stone
Rutaceae Melicope rotundifolia (A.Gray) end alani
T.G.Hartley & B.C.Stone
Rutaceae Melicope wawraeana (Rock) end alani
T.G.Hartley & B.C.Stone
Rutaceae Melicope sp. (similar to M. hiiakaeend alani
Rutaceae Platydesma spathulata (A.Gray) |end pilo kea
B.C.Stone
Rutaceae Zanthoxylum oahuense Hillebr. |end a‘e, manele PE
Sapindaceae Dodonaea viscosa Jacq. ind ‘a‘ali‘i
Thymelaeaceae |Wikstroemia oahuensis (A.Gray) [end ‘akia
Rock var. oahuensis
Tiliaceae Heliocarpus popayanensis Kunth [nat moho, white moho 7 H
(HPWRA)
Urticaceae Boehmeria grandis (Hook. & Arn.)end ‘akdlea
A.Heller
Urticaceae Pipturus albidus (Hook. & Arn.) |end mamaki
A.Gray
Verbenaceae ‘Stachytarpheta australis Moldenk‘|nat |0W’|’, ol |
MONOCOTS
Agavaceae |Cordy|ine fruticosa (L.) A.Chev. |po| |k'|', ti |
Arecaceae Pritchardia martii (Gaudich.) end loulu hiwa, loulu SOC
H.Wendl.
Cyperaceae Carex alligata Boott end
Cyperaceae Carex wahuensis C.A.Mey. subsglend
wahuensis
Cyperaceae Kyllinga brevifolia Rottb. nat kili‘o‘opu
Cyperaceae Machaerina angustifolia (Gaudich|(ind ‘uki
T.Koyama
Cyperaceae Machaerina mariscoides (Gaudicliend ‘ahaniu, ‘uki
J. Kern subsp. meyenii (Kunth)
T.Koyama
Cyperaceae Rhynchospora caduca Elliott nat beak-rush
Cyperaceae Rhynchospora chinensis Nees & |ind kuolohia
Meyen subsp. spiciformis (Hillebr.
T.Koyama
Cyperaceae Rhynchospora sclerioides Hook. {ind kuolohia
Arn.
Juncaceae Juncus planifolius R.Br. nat rush, bog rush
Liliaceae Astelia menziesiana Sm. end pa‘iniu |
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FED| WRA WRA
FAMILY FULL NAME STATUS| COMMON NAME sT |scorel DpEsic
Liliaceae Dianella sandwicensis Hook. & Arlind ‘uki‘uki, ‘uki
Orchidaceae Arundina graminifolia (D.Don) nat bamboo orchid 11 H
Hochr. (HPWRA)
Orchidaceae Dendrobium rhombeum Lindl. |nat | | |
Orchidaceae Polystachya concreta (Jacq.) Gar{nat
& Sweet
Orchidaceae Spathoglottis plicata Blume nat Philippine ground 16 H
orchid (HPWRA)
Pandanaceae Freycinetia arborea Gaudich. ind ‘ie'ie
Poaceae *Andropogon virginicus L. nat broomsedge 20 H
(Hawai')
Poaceae Axonopus fissifolius (Raddi) nat narrow-leaved 16 H
Kuhlm. carpetgrass (HPWRA)
Poaceae Isachne distichophylla Munro ex |end ‘ohe
Hillebr.
Poaceae Isachne pallens Hillebr. end
Poaceae Oplismenus hirtellus (L.) P.Beauv|nat basketgrass
Poaceae Panicum hillebrandianum Hitchc. |end
Poaceae Panicum koolauense H.St.John &|end SOC
Hosaka
Poaceae Paspalum conjugatum P.J.Bergiu(nat Hilo grass, sour 28 H
paspalum (Hawai'i)
Poaceae Paspalum scrobiculatum L. ind? ricegrass, mau‘u laiki
Poaceae Sacciolepis indica (L.) Chase nat Glenwood grass
Poaceae Setaria parviflora (Poir.) Kerguéle|nat yellow foxtail
Smilacaceae Smilax melastomifolia Sm. end hoi kuahiwi
GYMNOSPERMS
Taxodiaceae Cryptomeria japonica (L.f.) D.Don{nat sugi pine -3 L
(HPWRA)
PTERIDOPHYTES
Aspleniaceae Asplenium contiguum Kaulf. var. |end
contiguum
Athyriaceae Deparia petersenii (Kunze) M.Kat(nat
Athyriaceae Diplazium sandwichianum (C.Prefend ho'i‘o
Diels
Blechnaceae Blechnum appendiculatum Willd. [nat
Blechnaceae Sadleria cyatheoides Kaulf. |end ‘ama‘u | |
Blechnaceae Sadleria pallida Hook. & Arn. end ‘ama‘u ‘i'i
Blechnaceae Sadleria squarrosa (Gaudich.) [end ‘apu‘u
T.Moore
Dicksoniaceae |Cibotium glaucum (Sm.) Hook. & |end hapu‘u, hapu‘u pulu
Arn.
}Dicksoniaceae |Cibotium menziesii Hook. |end |hépu‘u i | | |

}Elaphoglossaceat‘Elaphoglossum alatum Gaudich. |end
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FED| WRA WRA
FAMILY FULL NAME STATUS| COMMON NAME sT |scorel DpEsic
Elaphoglossacea¢Elaphoglossum crassifolium end hoe a Maui, ‘ékaha
(Gaudich.) W.R.Anderson & Cros
Elaphoglossacea¢Elaphoglossum fauriei Copel. end hoe a Maui, ‘ékaha
Gleicheniaceae |Dicranopteris linearis (Burm f.) |ind uluhe
Underw. f. linearis
Gleicheniaceae |Diplopterygium pinnatum (Kunze)|end uluhe lau nui
Nakai
Grammitidaceae |Adenophorus abietinus (D.C.Eatolend
K.A.Wilson
Grammitidaceae |Adenophorus haalilioanus (Brack|end
K.A.Wilson
Grammitidaceae |Adenophorus hymenophylloides |end pai, palai huna
(Kaulf.) Hook. & Grev.
Grammitidaceae |Adenophorus pinnatifidus Gaudiclend
var. pinnatifidus
Grammitidaceae |Adenophorus tamariscinus (Kaulf|end wahine noho mauna
Hook. & Grev. var. tamariscinus
Grammitidaceae |Adenophorus tenellus (Kaulf.) end kolokolo, mahinalua
Ranker
HymenophyllacegHymenophyllum recurvum Gaudi¢end ‘6hi‘a ki
HymenophyllaceaHymenophyllum lanceolatum Hoglend palai hinahina
& Arn.
HymenophyllacegVVandenboschia cyrtotheca (Hillebjend
Copel.
Lindsaeaceae Sphenomeris chinensis (L.) Maxo|ind pala‘a | |
Lycopodiaceae |Huperzia sp. end
Lycopodiaceae |Lycopodiella cernua (L.) Pic.Sernind wawae'iole
Marattiaceae Angiopteris evecta (G.Forst.) nat mule’s-foot fern 8 H
Hoffm. (HPWRA)
Nephrolepidacea¢Nephrolepis brownii (Desv.) nat
Hovenkamp & Miyam.
Nephrolepidacea¢Nephrolepis cordifolia (L.) C.Preslind
Nephrolepidacea¢Nephrolepis exaltata (L.) Schott |end kupukupu
subsp. hawaiiensis W.H.Wagner
Polypodiaceae |Phlebodium aureum (L.) J.Sm. |nat laua‘e haole
Schizaeaceae |Schizaea robusta Baker end ‘Oali‘i makali‘i
Selaginellaceae |Selaginella arbuscula (Kaulf.) end lepelepe a moa
Spring
Thelypteridaceae |Thelypteris globulifera (Brack.) [end palapalai a Kamapua'i
C.F.Reed
Thelypteridaceae |Cyclosorus parasiticus (L.) Farw. [nat
Thelypteridaceae |Cyclosorus sandwicensis (Brack.)end ho‘i‘o kula
Copel.
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APPENDIX B: Guide to Scientific Name Changes Affeéhg Plant Taxa Mentioned in this Report

To the frustration of many, scientific name usalgenges over time, such as when taxonomists discmwer

phylogenetic relationships via molecular reseaoctas type specimens are examined and older naittepnority are

discovered. This table presents scientific namesd usthis report that have changed since theigaigathe original

edition of theManual of the Flowering Plants of Hawa{Wagner et al. 1990), or subsequent to the nased i

Hawai'i's Ferns and Fern AlliegPalmer 2003).

Current disposition

Old name

Adenophorus tenellus

Grammitis tenella

Alyxia stellata

Alyxia oliviformis

Cyanea calycina

Rollandia lanceolata subsp. aadyci

Cyanea crispa

Rollandia crispa

Cyanea humboldtiana

Rollandia humboldtiana

Cyanea koolauensis

Rollandia angustifolia

Cyanea lanceolata

Rollandia lanceolata

Cyanea longiflora

Rollandia longiflora

Cyanea st.-johnii

Rollandia st.-johnii

Cyclosorus parasiticus

Christella parasitica

Cyclosorus sandwicensis

Pneumatopteris sandwiensi

Euphorbia rockii

Chamaesyce rockii

Falcataria moluccana

Paraserianthes falcataria

Hymenophyllum lanceolatum

Sphaerocionium lanceotat

Hymenophyllum recurvum

Mecodium recurvum

Kadua affinis

Hedyotis terminalis

Kadua centranthoides

Hedyotis centranthoides

Kadua fluviatilis

Hedyotis fluviatilis

Kadua fosbergii

Hedyotis fosbergii

Leptecophylla tameiameiae

Styphelia tameiameiae

Lobelia gaudichaudii

Lobelia gaudichaudii subsgudjchaudii

Lobelia koolauensis

Lobelia gaudichaudii subsml&oensis

Melicope clusiifolia

Pelea clusiifolia

Melicope hiiakae

Pelea hiiakae

Melicope hosakae

Pelea honoluluensis

Melicope lydgatei

Pelea lydgatei

Melicope oahuensis

Pelea oahuensis

Melicope rotundifolia

Pelea rotundifolia

Melicope wawraeana

Pelea wawraeana

Nephrolepis brownii

Nephrolepis multiflora

Panicum hillebrandianum

Dichanthelium hillebramdimn

Panicum koolauense

Dichanthelium koolauense

Passiflora tarminiana

Passiflora mollissima

Pluchea carolinensis

Pluchea symphytifolia

Polyscias gymnocarpa

Tetraplasandra gymnocarpa

Polyscias oahuensis

Tetraplasandra oahuensis

Setaria parviflora

Setaria gracilis

Sphagneticola trilobata

Wedelia trilobata

Stachytarpheta australis

Stachytarpheta dichotoma

Thelypteris globulifera

Amauropelta globulifera
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APPENDIX C: Historical Vouchers of Rare and Endangeed Plant Taxa Located at Bishop Museum

The Herbarium Pacificum at Bishop Museum houses 058,000 preserved plant specimens from aroungvénkel,

but primarily concentrated in the Hawaiian Islaadsl Pacific Basin. The Hawaiian vascular plantemtion itself

numbers about 140,000 specimens, and data entrg irglational database has been completed fattatthed label

information, thus allowing for queries of geogragatidistribution based on place name localitieviged by the

collector. Such a query, based on the keywords pép#/aikakalaua, and Waiawa on O‘ahu, produced d0

collections from throughout the length of eachamedrainage. The list was then distilled to inclodéy those

collections from upland drainages representing aactendangered taxa, namely, those recognizeliehy.S. Fish and
Wildlife Service as Endangered, Candidate, or Sgmeaf Concern (USFWS 2010a), and is reproducedbi@io

historical background.

Family |Scientific name |Loca|ity/Habitat/PIt description | Elev |Col|ector | Coll date

DICOTS

Apiaceae Sanicula purpurea H.St.Jbﬁpapa Gulch, on exposed mossy,(860m Fosberg 6.viii.1933
& Hosaka turfy ridge; bad odor 9734

Apiaceae Sanicula purpurea H.St.Jc|Kipapa—Waiahole crest, 850m Grant 7224 | 7.viii.1934
& Hosaka Metrosideros-Cheirodendroforest

Apiaceae Sanicula purpurea3tl.JohiKipapa Gulch, on wet windswept Hosaka 113'%6.viii.1933
& Hosaka main divide of range

Apiaceae Sanicula purpurea H.St.Jc|Ridge S of Kipapa Gulch; rain foreg90m Morley 74 | 10.xii.1933
& Hosaka

Araliaceae Polyscias gymnocarpa |Kipapa—Waiawa Ridge; 792m Grant 7240 | 7.viii.1934
(Hillebr.) Lowry & Metrosiderodforest; 15ft tree
G.M.Plunkett

Araliaceae Polyscias gymnocarpa |Waikakalaua Guich, along wooded305m Hosaka 301 14.ix.1930
(Hillebr.) Lowry & streambed; 35ft tree
G.M.Plunkett

Araliaceae Polyscias gymnocarpa |Kipapa Gulch, S ridge; denuded |762m Hosaka 688 18.ix.1932
(Hillebr.) Lowry & slope; 25ft tree
G.M.Plunkett

Araliaceae Polyscias gymnocarpa |Ridge S of Kipapa Gulch; modera{@62m Morley 64 | 10.xii.1933
(Hillebr.) Lowry & rain forest
G.M.Plunkett

Araliaceae Polyscias gymnocarpa |Head of Waiawa Valley 20ft below Rogers s.n. | 29.ix.1946
(Hillebr.) Lowry & Kipapa trail
G.M.Plunkett

Asteraceae Hesperomannia arboresd€imapa Trail between 4 and 4.5 Degener et |2.vi.1935
A.Gray mileposts; in forest al. 10007

Asteraceae Hesperomannia arboresgeimapa Trail Degener et [2.vi.1935
A.Gray al. 10080

Asteraceae Hesperomannia arboresg€fmapa Gulch; involucre wine- 575m Fosberg 8.viii.1933
A.Gray colored 9791

Asteraceae Hesperomannia arboresg€imapa Gulch; tree 15ft tall 503m Grant 725l 8.48i34
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Family Scientific name Locality/Habitat/PIt description Elev |Collector Coll date

Asteraceae Hesperomannia arbores€imapa Gulch, S ridge; 15ft tree 549m Hosaka €/19ii. #1932
A.Gray

Asteraceae Hesperomannia arboresd€imapa Trail Kerr sub  [30.v.1949
A.Gray Degener

19632

Asteraceae Hesperomannia arboresi€imapa Gulch; plant 5ft tall 518m Pearsall sn. ii5.958
A.Gray

Campanulaceae Cyanea acuminata Kipapa Gulch, irMetrosideros- 460m Grant 7261 | 3.viii.1934
(Gaudich.) Hillebr. Antidesmdorest; shrub 7ft tall

Campanulaceae Cyanea acuminata Kipapa Gulch, S ridge; in streambed 488m Hosaka BD#.x.1932
(Gaudich.) Hillebr.

Campanulaceae Cyanea acuminata Kipapa Gulch 520m Hosaka 1185viii.1933
(Gaudich.) Hillebr.

Campanulaceae Cyanea calycina (Cham|ipapa Gulch; erect, unbranched [457m Bryan Jr 77418.ix.1934
Lammers undershrub 6ft high

Campanulaceae Cyanea calycina (Cham|Kipapa—Waiau Ridgéyletrosideros |548m Grant 7205 | 7.viii.1934
Lammers forest; erect, 3ft tall

Campanulaceae Cyanea calycina (Cham|\Waiakakalaua Gulch 274m Hosaka 299 14.ix.1930
Lammers

Campanulaceae Cyanea calycina (Cham|\Waiakakalaua Gulch 366m Hosaka 302 14.ix.1930
Lammers

Campanulaceae Cyanea calycina (Cham|Kipapa Gulch, S ridge; moist woods 305m Hosaka 5%58.v.1932
Lammers

Campanulaceae Cyanea calycina (Cham|Kipapa Gulch, S ridge; moderately{305m Hosaka 573| 29.v.1932
Lammers moist gully

Campanulaceae Cyanea calycina (Cham|Kipapa Gulch, S ridge; wet woods| 488m Hosaka 7[17.ix.1832
Lammers

Campanulaceae Cyanea calycina (Cham|Kipapa Gulch, S ridge; moist gully| 335m Hosaka 1(120v.1933
Lammers

Campanulaceae Cyanea calycina (Cham|Kipapa Gulch, S ridge 518m Hosaka 11Dii.1933
Lammers

Campanulaceae Cyanea calycina (Cham|Kipapa Gulch; in denuded 823m Hosaka 1158.viii.1933
Lammers depression

Campanulaceae Cyanea calycina (Cham|Kipapa Gulch; on wooded slope 610m Hosaka 1792ii.1933
Lammers

Campanulaceae Cyanea calycina (Cham|YVaiawa—Waipi‘o ridge; rain forest| 600m Macdanie|6.x.1926
Lammers 15

Campanulaceae Cyanea crispa (GaudictKipapa 2nd N branch 305m Hosaka 217 13.iv.1930
Lammers, Givnish &
Sytsma

Campanulaceae Cyanea crispa (GaudicHKipapa Gulch, S ridge; in moderat|275m Hosaka 568 20.v.1932
Lammers, Givnish & moist gully
Sytsma

Campanulaceae Cyanea crispa (GaudicHKipapa Gulch, in lower forest 305m Hosaka 982 30983
Lammers, Givnish &
Sytsma

Campanulaceae Cyanea crispa (Gaudict.)  Kipapa @ulamoist gully 520m Hosaka 1006.v.1933
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Family Scientific name Locality/Habitat/Plt description Elev |Collector Coll date

Lammers, Givnish &
Sytsma

Campanulaceae Cyanea crispa (GaudicHg. of Pu‘u Kamana; S ridge of 488m St. John s.n| 15.v.1932
Lammers, Givnish & Kipapa Gulch, moist gulch
Sytsma

Campanulaceae Cyanea crispa (Gaudich\Waikakalaua Gulch; flowers reddigB45m St. John 6.iv.1930
Lammers, Givnish & purple, one plant 3 m tall 10469
Sytsma

Campanulaceae Cyanea grimesiana Kipapa Gulch, ilAcaciaforest 366m Grant 7275| 8.viii.1934
Gaudich. grimesiana

Campanulaceae Cyanea grimesiana Kipapa Gulch, along streambed, |335m Hosaka 830| 13.xi.1932
Gaudich. grimesiana second N fork

Campanulaceae Cyanea grimesiana Kipapa; near streambed; shrub 4251 Hume 87 131.19
Gaudich. grimesiana

Campanulaceae Cyanea humboldtiana |Kipapa Gulch, S ridge, moderately{305m Hosaka 516| 15.v.1932
(Gaudich.) Lammers, moist gully
Givnish & Sytsma

Campanulaceae Cyanea humboldtiana |Kipapa Gulch, S ridge, moderately{305m Hosaka 569| 15.v.1932
(Gaudich.) Lammers, moist gully
Givnish & Sytsma

Campanulaceae Cyanea humboldtiana |Kipapa Gulch, second N fork; alon@05m Hosaka 829| 13.xi.1932
(Gaudich.) Lammers, moist streambed
Givnish & Sytsma

Campanulaceae Cyanea humboldtiana |Kipapa Gulch, S ridge, moderately{305m Hosaka 10435.v.1932
(Gaudich.) Lammers, moist gully
Givnish & Sytsma

Campanulaceae Cyanea humboldtiana |Waiawa—Waipi‘o ridge; rain forest| 500m Macdanie|6.x.1926
(Gaudich.) Lammers, 13
Givnish & Sytsma

Campanulaceae Cyanea koolauensis  |S ridge of Kipapa Gulch, 2-3ft off |518m Chang s.n. | 15.v.1932
Lammers, Givnish & trail, in thicket
Sytsma

Campanulaceae Cyanea koolauensis Kipapa Gulch trail Cowan 712 5.x.1947
Lammers, Givnish &
Sytsma

Campanulaceae Cyanea koolauensis Kipapa—Waiau Ridge, in 549m Grant 7185 | 7.viii.1934
Lammers, Givnish & Metrosideros-Acacidorest
Sytsma

Campanulaceae Cyanea koolauensis Kipapa-Waiau Ridge, in 610m Grant 7283 | 7.viii.1934
Lammers, Givnish & Metrosiderosorest
Sytsma

Campanulaceae Cyanea koolauensis Kipapa Gulch, S ridge, on wooded518m Hosaka 596| 4.vii.1932
Lammers, Givnish & ridge
Sytsma

Campanulaceae Cyanea lanceolata Kipapa Gulch, SE ridge; 374m Grant 7078 | 13.vii.1934
(Gaudich.) Lammers, Metrosideros-Acacidorest
Givnish & Sytsma

Campanulaceae Cyanea lanceolata Kipapa Gulch, ZatkN 335m Hosaka 1027

Bishop Museum
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Family Scientific name Locality/Habitat/PIt description Elev |Collector Coll date
(Gaudich.) Lammers,
Givnish & Sytsma lanc
Campanulaceae Cyanea longiflora (Wawjak ridge, Kipapa Gulch, growing i{872m Grant 7087 | 13.vii.1934
Lammers, Givnish & Metrosideros-Acacidorest
Sytsma
Campanulaceae Cyanea longiflora (Wawpajestern division of main ridge, from Hillebrand
Lammers, Givnish & Waipi‘o to Helemano s.n.
Sytsma
Campanulaceae Cyanea longiflora (Wawiéipapa Guich, S ridge, moderately{305m Hosaka 516| 15.v.1932
Lammers, Givnish & moist gully
Sytsma
Campanulaceae Cyanea longiflora (Wawfiéipapa Guich, S ridge, in moist  |366m Hosaka 918 5.iii.1933
Lammers, Givnish & woods
Sytsma
Campanulaceae Cyanea longiflora (Wawpajaipi‘o Lydgate s.n.
Lammers, Givnish &
Sytsma
Campanulaceae Cyanea st.-johnii (Hosaldép‘olau summit, above Kipapa |900m Fosberg & |18.ix.1932
Lammers, Givnish & Gulch Hosaka 871%
Sytsma
Campanulaceae Cyanea st.-johnii (HosalddJpapa-Waiahole crest, in 855m Grant 7265 | 7.viii.1934
Lammers, Givnish & Metrosideros-Cheirodendroiorest
Sytsma
Campanulaceae Cyanea st.-johnii (Hosaldgjpapa Gulch 853m Hosaka 748 18.ix.1932
Lammers, Givnish &
Sytsma
Campanulaceae Cyanea st.-johnii (Hosaldgjpapa Gulch 853m Hosaka 1180viii.1933
Lammers, Givnish &
Sytsma
Campanulaceae Cyanea st.-johnii (Hosald&Jpapa Gulch main divide 853m Hosaka 19B&iii.1934
Lammers, Givnish &
Sytsma
Campanulaceae Lobelia gaudichaudii A.IDC. Kipapa-dWhae crest, Grant 7217 | 7.viii.1934
Metrosideros-Cheirodendroiorest;
ascending 3 ft
Campanulaceae Lobelia gaudichaudii A.IDC. KipapafGuhain divide 853m Hosaka 686 18.ix.1932
Campanulaceae Lobelia gaudichaudii A.IDC. Kipapiaright of Kipapa Gulch, (823m Ozaki 561 | 27.ix.1953
lower cloud zone, 200 yds from topp
Campanulaceae Lobelia gaudichaudii A.[dGpapa Gulch, Waipi‘o-Waidhole (853m St. John 18.ix.1932
divide, S ridge; flowers claret 12077
Campanulaceae Lobelia gaudichaudii A.IDC. 1st peakFi‘'u Ka‘aumakua, (808m St. John 14.ix.1941
windswept in cloud zone 20252
Campanulaceae Lobelia hypoleuca Hillehr. KipapaBus ridge, at head of (549m Hosaka 797| 16.x.1932
valley in streambed
Campanulaceae Lobelia oahuensis Rock Kipapa Gulam divide, on wet (853m Hosaka 685| 18.ix.1932
open slope; upright plant, 10ft high
Campanulaceae Lobelia oahuensis Rock Kipapa Gulaim divide, on wet Hosaka 1156%.viii.1933

Bishop Museum

open slope; upright plant, 8ft high

AppendixC-4

Hawaii Biological Survey



O‘ahu Forest National Wildlife Refuge Botanical @ey

Family Scientific name Locality/Habitat/PIt description Elev |Collector Coll date
Euphorbiaceae Euphorbia rockii Waiawa Russ s.n. i.1930
C.N.Forbes
Euphorbiaceae Euphorbia rockii Waiawa, Waikane Trail Topping |27.xii.1925
C.N.Forbes. 3271
Gesneriaceae Cyrtandra kalihii Wawra Kipapa GWdld, branch 305m Hosaka 154 16.ii.1930
Gesneriaceae Cyrtandra kalihii Wawra Kipapa GuicRjdge 518m Hosaka 606 4.vii.1932
Gesneriaceae Cyrtandra kalihii Wawra Kipapa GURIidge, in moist  |366m Hosaka 649| 10.vii.1932
streambed
Gesneriaceae Cyrtandra kalihii Wawra Kipapa GuicRjdge; near 518m Hosaka 702| 18.ix.1932
streambed
Gesneriaceae Cyrtandra kalihii Wawra Kipapa GWdld, N fork 518m Hosaka 84¢ 13.xi.1932
Gesneriaceae Cyrtandra kalihii Wawra Kipapa Guiobist gully 549m Hosaka 1026.v.1933
Gesneriaceae Cyrtandra kalihii Wawra Kipapa Guichidge; on wet ridges 640m Hosaka 116iii.1933
Gesneriaceae Cyrtandra kalihii Wawra Kipapa Gubgtstream 610m St. John |18.ix.1932
12075
Gesneriaceae Cyrtandra kalihii Wawra N Fork of Kg&ulch, in dark  |366m Storey 210 | 13.xi.1932
ravine
Gesneriaceae Cyrtandra kalihii Wawra Kipapa Guttkmall, densely  |457m Storey 259 | 11.ii.1935
shaded, humid ravine, leading intc
main stream
Gesneriaceae Cyrtandra viridiflora WaikaneWaipi‘o, 1st peak S of Pu|762m St. John 7.v.1939
H.St.John & Storey Ka‘aumakua, low moist turf, wind- 20031
swept windward crest; 5 dm shrub
Lamiaceae Phyllostegia hirsuta Benth. Kipapa Trailile from summit; Degener et |2.vi.1935
sprawling; 3ft high al. 9977
Lamiaceae Phyllostegia hirsuta Benth. Waikakalauk!® 305m Hosaka 204 6.iv.1930
Lamiaceae Phyllostegia hirsuta Benth. Kipapa Guétshrub 518m Hosaka 10]6.v.1933
Lamiaceae Phyllostegia hirsuta Benth. WaikakalalcliGunear 457m Nitta 64 6.iv.1930
Waikakalaua-Kipapa divide
Lamiaceae Phyllostegia parviflora |Kipapa Gulch, 2nd N fork Hosaka 10[a1.vi.1933
(Gaudich.) Benth.
Lauraceae Cryptocarya mannii Hilleg€ipapa gulch, lower forest; tree 2(866m Hosaka 100(30.iv.1933
high
Loganiaceae Labordia cyrtandrae (BailK)papa trail to Ko‘olau summit, N-|518m Degener et |2.vi.1935
H.St.John facing slope; in wet forest gully al. 10000
Loganiaceae Labordia cyrtandrae (BaiK)papa Gulch; wet forest; bush 1.5450m Fosberg 12.vi.1933
H.St.John m tall 9551
Loganiaceae Labordia cyrtandrae (BaiNjaikakalaua Gulch; in moist gully| 457m Hosaka 2D5iv.6930
H.St.John
Loganiaceae Labordia cyrtandrae (BailE)ridge, Kipapa Gulch 457m Hosaka 602 4.vii.1932
H.St.John
Loganiaceae Labordia cyrtandrae (BaiK)papa Gulch; in wet gully; 4ft shrif18m Hosaka 1005.v.1933
H.St.John
Loganiaceae Labordia cyrtandrae (BailK)papa Gulch, 2nd N fork; in mois{457m Hosaka 106@.1.vi.1933
H.St.John gully; 5ft shrub
Loganiaceae Labordia cyrtandrae (Baill.) KipapadcBus§ ridge; in wet gully;] 457m Hosaka 1(|83/ii.1932

Bishop Museum
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Family Scientific name Locality/Habitat/PIt description Elev |Collector Coll date

H.St.John 4ft shrub

Loganiaceae Labordia hosakana (Shejfffjpapa Trail summit Degener et|2.vi.1935
W.L.Wagner, D.R.Herbst & al. 10152a
Sohmer

Loganiaceae Labordia hosakana (Shefffijpapa Gulch; exposed ridge Fosberg |6.viii.1933
W.L.Wagner, D.R.Herbst & 9729
Sohmer

Loganiaceae Labordia hosakana (Shefffijpapa-Waidhole crest; 853m Grant 7236 | 7.viii.1934
W.L.Wagner, D.R.Herbst gMetrosideros-Cheirodendroiorest
Sohmer

Loganiaceae Labordia hosakana (Shefffijpapa Gulch, S ridge; denuded [762m Hosaka 679 4.vii.1932
W.L.Wagner, D.R.Herbst &idge; shrub 4ft high
Sohmer

Loganiaceae Labordia hosakana (Shejffidge S of Kipapa Gulch; rain fore[392m Morley 71 | 10.xii.1933
W.L.Wagner, D.R.Herbst &
Sohmer

Rubiaceae Gardenia mannii H.St.JojWaipi‘o-Waiawa Ridge Degener & |5.iii.1928
& Kuykendall Shear 3244

Rubiaceae Gardenia mannii H.St.Jofi{ipapa Gulch, tree 20ft tall 457m Grant 7170 6.4834
& Kuykendall

Rubiaceae Gardenia mannii H.St.JofKipapa Gulch, S ridge 305m Hosaka 565 29.v.1932
& Kuykendall

Rubiaceae Gardenia mannii H.St.JofKipapa Gulch, S ridge 457m Hosaka 625 4.vii.1932
& Kuykendall

Rubiaceae Gardenia mannii H.St.Joliipapa Valley trail, SE edge of |335m Kuykendall |30.ix.1945
& Kuykendall valley; in lower rain forest, bottom 116

of gully; tree 40ft high

Rubiaceae Kadua fluviatilis Kipapa Guich 305m Hosaka 150 16.ii.1930
C.N.Forbes

Rubiaceae Kadua fluviatilis Kipapa Gulch N ridge, moist gully | 274m Hosaka 5566.v21932
C.N.Forbes

Rubiaceae Kadua fluviatilis Kipapa Gulch 2nd N fork Hosaka 836 13.xi.1932
C.N.Forbes

Rubiaceae Kadua fluviatilis Kipapa Gulch, near stream 425m Hume 85 11.ii.1931
C.N.Forbes

Rubiaceae Kadua fluviatilis Kipapa Gulch Koike s.n. | 15.ii.1931
C.N.Forbes

Rubiaceae Kadua fluviatilis 2nd N fork, Kipapa Gulch; flowers |427m St. John 15.ii.1931
C.N.Forbes white 11023

Rubiaceae Kadua fluviatilis N Fork, Kipapa Gulch 335— |Storey 115 | 15.ii.1931
C.N.Forbes 427m

Rubiaceae Morinda trimera Hillebr. Kipapa Gulchdge 488m Hosaka 963 16.iv.1933

Rubiaceae Morinda trimera Hillebr. 2nd N fork, Kj@aGulch, 152m Hosaka 1078.1.vi.1933

streambed

Rubiaceae Morinda trimera Hillebr. Waiawa Russ s.n ii.1930

Rubiaceae Psychotria hexandra 2nd N fork, Kipapa Gulch, wet 450m Fosbey et al{11.vi.1933
H.Mann subsp. oahuensis|forest; 8 m tree 9567

Bishop Museum
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Family Scientific name Locality/Habitat/PIt description Elev |Collector Coll date
0.Deg. & Fosberg var.
hosakana Fosb.
Rubiaceae Psychotria hexandra Kipapa Gulch; wet forest, bottom ¢600m Fosberg 7.viii.1933
H.Mann subsp. oahuensis|gulch 9759
0.Deg. & Fosberg var.
hosakana Fosb.
Rubiaceae Psychotria hexandra Kipapa Gulch, streambed; 35ft tall|518m Hosaka 116|7.viii.1933
H.Mann subsp. oahuensis|tree
0O.Deg. & Fosberg var.
hosakana Fosb.
Rutaceae Melicope hiiakae Kipapa Gulch; 10ft tall tree; odd frid57m Grant 7258 | 8.viii.1934
(B.C.Stone) T.G.Hartley &
B.C.Stone
Rutaceae Melicope hiiakae Kipapa Gulch, S ridge; on wooded549m Hosaka 809| 16.x.1932
(B.C.Stone) T.G.Hartley &|ridge
B.C.Stone
Rutaceae Melicope lydgatei (HillebfKipapa Gulch, N ridge; wooded |396m Hosaka 674 10.vii.1932
T.G.Hartley & B.C.Stone |slope
Rutaceae Melicope lydgatei (HillebfKipapa Gulch, S ridge; on moist |549m Hosaka 820| 16.x.1932
T.G.Hartley & B.C.Stone |wooded ridge
Rutaceae Melicope lydgatei (Hilleb[g ridge of Kipapa Gulch, E of Pu‘y/503m St. John 15.v.1932
T.G.Hartley & B.C.Stone |Kamana; wooded slope; 10ft 11686
prostrate shrub
Rutaceae Melicope lydgatei (Hilleb[g ridge of Kipapa Gulch, on ridge {457m St. John 18.ix.1932
T.G.Hartley & B.C.Stone |woods; 15ft fastigiate shrub 12083
Rutaceae Platydesma cornuta Hillejiipapa Gulch, 2nd N fork 335m Hosaka 844 13.xi.1932
Rutaceae Platydesma cornuta HillelKipapa Gulch, S ridge; 4ft tall shrub 533m HosaRa7]6.v.1933
Rutaceae Platydesma cornuta Hillel@vaikakalaua Gulch, wooded bank St. John |6.iv.1930
10465
Rutaceae Zanthoxylum oahuense |Kipapa trail, ridge ~1 mi. from Degener & |2.vi.1935
Hillebr. summit, rainy others 1008¢
Rutaceae Zanthoxylum oahuense |Kipapa-Waiawa RidgeMetrosidero$579m Grant 7190 | 7,viii,1934
Hillebr. forest; 15ft tree
Rutaceae Zanthoxylum oahuense |Kipapa Gulch, S ridgelenuded; 10{610m Hosaka 639| 4.vii.1932
Hillebr. tall tree
Rutaceae Zanthoxylum oahuense |Kipapa Gulch, S ridge, denuded; 1610m Hosaka 793| 4.vii.1932
Hillebr. tall tree
Rutaceae Zanthoxylum oahuense |S ridge, Kipapa Gulch, 10ft tree, of671m Hosaka 125@.viii.1934
Hillebr. wet ridge
Rutaceae Zanthoxylum oahuense |Waipi‘o-Waiawa Ridge; rain forest| 750m Macdanie|6.x.1926
Hillebr. 21
Rutaceae Zanthoxylum oahuense |Ridge S of Kipapa Gulch; moderaié40m Morley 75 | 10,xii,1933
Hillebr. forest
Rutaceae Zanthoxylum oahuense |Kipapa Gulch, S ridge; in low, moist St. John 13,iv,1947
Hillebr. forest; young tree 4m tall 22667
Rutaceae Zanthoxylum oahuense |Waipi‘o-Waiawa ridge Swezey s.n. 21.ix.1934
Hillebr.
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Family Scientific name Locality/Habitat/PIt description Elev |Collector Coll date
Rutaceae Zanthoxylum oahuense |Kipapa Gulch, S ridge 701m Yamaguclp.vii.1932
Hillebr. 1247
Santalaceae Exocarpos gaudichaudii|S ridge of Kipapa Gulch 533m Chang s.n. 15.v.1932
A.DC.
Santalaceae Exocarpos gaudichaudii|Waipi‘o-Waiawa ridge Degener & |5.iii.1928
A.DC. Shear 3297
Santalaceae Exocarpos gaudichaudii|Kipapa Gulch, S ridge 518m Hosaka 644 4.vii.1932
A.DC.
Santalaceae Exocarpos gaudichaudii|Kipapa Gulch 549m Hosaka 1013v.1933
A.DC.
Santalaceae Exocarpos gaudichaudii|Kipapa Gulch, S ridge; 20ft tree 518m Hosaka 1/238vii.1933
A.DC.
Santalaceae Exocarpos gaudichaudii|Kipapa Gulch, S ridge, 20ft tree 488m |Hosaka & St|12.xi.1933
A.DC. John 1234
Santalaceae Exocarpos gaudichaudii|Waipi‘o-Waiawa Ridge; rain forest| 700m Macdanie|6.x.1926
A.DC. 006
Santalaceae Exocarpos gaudichaudii|Waipi‘o-Waiawa Ridge 600m Macdaniel$6.x.1926
A.DC. 36
Santalaceae Exocarpos gaudichaudii|Ridge S of Kipapa Gulch; much- |732m Morley s.n. | 10.xii.1933
A.DC. branching plant
Santalaceae Exocarpos gaudichaudii|Ridge S of Kipapa Gulch 732m Morley 61|  10.xii.1933
A.DC.
Santalaceae Exocarpos gaudichaudii|Kipapa Trail, ~1.25 mi. from 477m Reynolds |7.vii.2006
A.DC. boundary, ridgeline N and 201a
perpendicular to trail
Sapindaceae Alectryon macrococcus |Kipapa Gulch, S ridge, 30ft tree 366m Hosaka &57.xiAR32
Radlk.
Theaceae Eurya sandwicensis A.Gdipapa-Waiawa Ridge spur that ryad2m Kondo s.n. | 23.x.1951
into Waiawa Valley
Theaceae Eurya sandwicensis A.Gpataiawa trail, S ridge of Kipapa  [500m Fosberg & {29.v.1937
Gulch; moist forest; bushy tree 5 m Hosaka
tall 13908
Theaceae Eurya sandwicensis A.Gpakaipi‘o-Waiawa Ridge, shrub 2 m{600m Macdaniels |6.x.1926
high 057
Violaceae Viola oahuensis C.N.ForhEgpapa Gulch, exposed, turfy ridge 860m Fosberg |6.viii.1933
9737
Violaceae Viola oahuensis C.N.ForhEgpapa Gulch, main divide; wet  |853m Hosaka 712| 18.ix.1932
place
Violaceae Viola oahuensis C.N.ForhKgpapa Gulch, S ridge; wet place, |670m Hosaka 1119.vii.1933
exposed; plants 1ft tall
Violaceae Viola oahuensis C.N.Forh@aipi‘o—Kipapa Gulch, main divideg853m Hosaka 115/B.viii.1933
wet place; 10in tall
Violaceae Viola oahuensis C.N.Forh@aipi‘o—Waiawa Ridge; rain fores{ 600m MacDani€|B.x.1926
011
Violaceae Viola oahuensis C.N.Forh@aipi‘o—Kipapa Gulch, S ridge; rali92m Morley s.n. |10.xii.1933
forest; upright shrub
MONOCOTS

Bishop Museum
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Joinvilleaceae Joinvillea ascendens Kipapa Gulch; canes 2—3 m tall 500m Fosberg |12.vi.1933
Gaudich. ex Brongn. & Grls 9548
ascendens
Joinvilleaceae Joinvillea ascendens Kipapa GulchMetrosideros- 549— Grant 7250 | 7.viii.1934
Gaudich. ex Brongn. & Gri&ntidesmdorest; 8ft tall 610m
ascendens
Joinvilleaceae Joinvillea ascendens S ridge, Kipapa Gulch 518m Hosaka 1(8.4.1933
Gaudich. ex Brongn. & Grls
ascendens
Joinvilleaceae Joinvillea ascendens S ridge, Kipapa Gulch, on woodec/518m Hosaka 110.vii.1933
Gaudich. ex Brongn. & Gr(sidge
ascendens
Joinvilleaceae Joinvillea ascendens Summit trail between Kipapa Trail|838m Imada 2005f2.v.2005
Gaudich. ex Brongn. & Grland Pu‘u Ka'aumakua to the north 5
ascendens
Joinvilleaceae Joinvillea ascendens S ridge, Kipapa Gulch 549— |Yamaguchi [15.v.1932
Gaudich. ex Brongn. & Grls 610m (1237
ascendens
Orchidaceae Anoectochilus sandvicer(&ipapa-Waiawa Ridgevietrosidero$579m Grant 7246 | 7.viii.1934
Lindl. forest
Orchidaceae Anoectochilus sandvicer(&ifpapa Gulch, S ridge; mossy tree/610m Hosaka 123(12.xi.1933
Lindl. trunk
Orchidaceae Liparis hawaiensis H.Mann S Kipapal@uidge, rainforest, o{610m Fosberg 18.ix.1932
bark of tree 8679
Orchidaceae Liparis hawaiensis H.Mahn Kipapa GWtrosideros, 518m Grant 7179 | 7.viii.1934
Antidesma
Orchidaceae Liparis hawaiensis H.Mann Waikakalaukl@ mossy tree 396m Hosaka 614 14.ix.1930
branch 15ft in air
Orchidaceae Liparis hawaiensis H.Manhn Between bé#&dpapa and Uwau [792m Hosaka & |30.v.1937
gulches; mossy trunk Fosberg
1872
Orchidaceae Liparis hawaiensis H.Mann S ridge, gdpa@ulch; mossy trunk 457m St. John |4.vii.1932
10570
Orchidaceae Platanthera holochila  |Head of Kipapa Gulch Selling 2622 3.vii.1938
(Hillebr.) Kraenzl.
Poaceae Panicum koolauense Back of Kipapa, near summit 762m Beardsley17.iv.1958
H.St.John & Hosaka s.n.
Poaceae Panicum koolauense Kipapa Trail to summit ridge, on Degener et |2.vi.1935
H.St.John & Hosaka wind- and cloud-swept summit; al. 9997
forming tussocks
Poaceae Panicum koolauense Ko‘olau summit above Kipapa 900m Fosberg 18.ix.1932
H.St.John & Hosaka Gulch, Waiahole; windward-facing 8671
ledges; in tufts and mats betw. rocks
Poaceae Panicum koolauense Kipapa Gulch, on wet exposed ridg§0m Fosberg 8.vi.1933
H.St.John & Hosaka dense turf 9746
Poaceae Panicum koolauense  |Main divide, crest of Ko‘olau Mts., |800m Fosberg  [30-31.v.1937
H.St.John & Hosaka betw. Uwau Gulch and Kipapa 13918

Bishop Museum
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Family Scientific name Locality/Habitat/PIt description Elev |Collector Coll date
Poaceae Panicum koolauense Kipapa-Waidhole crest, 853m Grant 7219 | 7.viii.1934
H.St.John & Hosaka Metrosideros-Antidesmimrest
Poaceae Panicum koolauense Main divide, Kipapa Gulch, on wet853m Hosaka 630| 4.vii.1932
H.St.John & Hosaka windswept ridge
Poaceae Panicum koolauense Main divide, Kipapa Gulch, on wet853m Hosaka 709| 18.ix.1932
H.St.John & Hosaka denuded ridge; forming mat
Poaceae Panicum koolauense Main divide, Kipapa Gulch, forminf853m Hosaka 115.viii.1933
H.St.John & Hosaka mat
Poaceae Panicum koolauense Kipapa-Waidhole summit Kerr s.n. 4.vii.1946
H.St.John & Hosaka
Poaceae Panicum koolauense Kipapa Gulch, ridge on right-hand|366— Kondo s.n. | 14.iv.1946
H.St.John & Hosaka side; forming one large cushion |610m
Poaceae Panicum koolauense Ridge S of Kipapa Gulch 792m Morley 56|  10.xii.1933
H.St.John & Hosaka
Poaceae Panicum koolauense  |On top of ridge at junction of ridge|853m Morley 190 | 10.ii.1935
H.St.John & Hosaka of Kipapa Gulch with the main
Ko'olau Ridge; wet forest
Poaceae Panicum koolauense Ridge S of Kipapa Gulch, densely|792m Morley s.n. | 10.xii.1933
H.St.John & Hosaka tufted, 2—3in high
Poaceae Panicum koolauense Kipapa Trail, S ridge of Kipapa |792m Ozaki 564 | 27.ix.1953
H.St.John & Hosaka Gulch, in tufts on ground
PTERIDOPHYTES
Blechnaceae Doodia lyonii O.Deg. Kipapa Gulch; ghzahk above |550m Fosberg 8.viii.1933
stream 9797
Blechnaceae Doodia lyonii O.Deg. Kipapa Guich,sstreed 460m Hosaka 808 16.x.1932
Blechnaceae Doodia lyonii O.Deg. Kipapa Stream;pmlgorge 305m St. John  |10.xi.1929
10012
Blechnaceae Doodia lyonii O.Deg. Kipapa; Waikakal&@ulch; steep |425m Topping suk6.iv.1930
damp slope Degener
5895

Bishop Museum
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APPENDIX D: Historical Vouchers of Non-native Plans Located at Bishop Museum

Using the same methodology that created the rarg gbucher list in Appendix C, this table collealisof the historic

non-native vouchers in the Herbarium PacificumighBp Museum from the upper portions of the Kipapa,

Waikakalaua, and Waiawa stream drainages.

Family
DICOTS
Anacardiaceae

Anacardiaceae
Anacardiaceae
Apiaceae

Apiaceae
Apiaceae

Araliaceae

Asteraceae

Asteraceae

Asteraceae

Asteraceae

Asteraceae

Asteraceae

Bishop Museum

Scientific name Locality/Habitat/PIt description Elev Collector Coll date
Anacardium occidentaleKipapa Gulch; small trees at edge of Bryan s.n. | 27.iv.1941
forest
Anacardium occidentaledipapa Gulch Cowan 88 @ 29.ix.1946

Anacardium occidentaleS_ridge of Kipapa Gulch; dry forestt 381m|  Shinottarid.ix.1946
Centella asiatica (L.) Urb. Kipapa TrallpOm from refuge  457m | Reynolds et 31.v.2006

Hydrocotyle verticillata
Thunb.

Hydrocotyle verticillata
Thunb.

Schefflera actinophylla
(Endl.) Harms

boundary, along edges of trail; wet al. 72b

lowland

S ridge of Kipapa Gulch 366— Bryanetal. 15.v.1932
427m  s.n.

Kipapa Gulch, muddy gulch floor 500m  Fosberg £804ii.1933

Kipapa Trail, ~2/3mi from refuge |480m  Reynolds |6.vii.2006
boundary, S side of trail, upslope; 107b

disturbed weMetrosideros-Acacia-

Dicranopterislowland forest; ~3.5m

tree

Ageratina riparia (RegelKipapa Trail, 0.75mi from refuge 494m  Reynolds & 6.vii.2006

R.M.King & H.Rob.

Crassocephalum
crepidioides (Benth.)
S.Moore

boundary, off-trail, ridgeline N and Lynch 200
perpendicular to trail; disturbed wet
Metrosideros-Acacia-Dicranopteris

lowland forest

Kipapa Trail, ~1/2mi from refuge 475m  Reynolds & 1.vi.2006
boundary, S side of trail; disturbed Hoffmann

wet Metrosideros-Acacia- 105b
Dicranopterislowland forest

Emilia fosbergii Nicolson Kipapa Guiig N fork 381m | Inafuku s.n. 15.ii.1931
Emilia sonchifolia (L.) DCKipapa Trail, 1.5mi from refuge 533m | Reynolds 1&79.vi.2006

var. javanica (Burm.f.)
Mattf.

boundary, N side of trail, S side of
hunter trail; disturbed wet
Metrosideros-Acacia-Dicranopteris
lowland forest

Erechtites valerianifolia Kipapa Trail, ~3/4mi from refuge 494m  Reynolds & 13.vi.2006

(Wolf) DC. boundary, N side of trail; disturbed Hoffmann
wet Metrosideros-Acacia- 136
Dicranopterislowland forest; ~75cm
herb
Erechtites valerianifolia 'S ridge of Kipapa Gulch Wilbur 244 5.x.1947
(Wolf) DC.
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Family Scientific name Locality/Habitat/Plt description Elev Collector Coll date
Asteraceae Pluchea carolinen@lacq. Kipapa Trail, off trail, S of trail, third407m  Reynolds & 10.vi.2006
G.Don drainage E of Pu‘u Kamana, W bark; Suzuki 130a

wet lowland forestMetrosideros,
Acacia, Dicranopteris, Psidiut
cattleianum;~2m shrub

Asteraceae Youngia japonica (L.) DS.ridge of Kipapa Gulch 366— Bryanetal. 15.v.1932
427m  s.n.
Asteraceae Youngia japonica (L.) D&ipapa-Waiawa Ridge 2200ft. Grant 7201  7.viii.1934
Asteraceae Youngia japonica (L.) DS.ridge Kipapa Gulch 335m  St.John 10.xi.1929
10025
Buddlejaceae Buddleja asiatica Lour. Kipapa-WaiRidae;Metrosideros 1900ft | Grant 7247 @ 7.viii.1934
forest; 5ft shrub
Buddlejaceae Buddleja asiatica Lour. Kipapa guttgambed 1500ft  Hosaka 785 16.x.1932
Buddlejaceae Buddleja asiatica Lour. Kipapa Guledt; region, near river Koike s.n. | 15.ii.1931
side
Cannabaceae Cannabis sativa L. Kipapa Gulch lHhnol 1980
Police Dept.
s.n.
Convolvulaceae Ipomoea alba L. Kipapa-Waiawa ridgeck bed 1350ft | Grant 7284  8.viii.1934
Convolvulaceae Ipomoea alba L. S ridge of Kipap&IgLlE of Pu‘'u |1500ft | St. John 15.v.1932
Kamana; moist gulch 11644
Euphorbiaceae Aleurites moluccana (L.J5 ridge of Kipapa Gulch 1200- Bryan et al. |15.v.1932
Willd. 1400ft |s.n.
Euphorbiaceae Aleurites moluccana (L.Kipapa Gulch 1000ft | Hosaka 103 12.i.1930
willd.
Euphorbiaceae Aleurites moluccana (L. ridge of Kipapa Gulch; lower rain Ozaki 28 23.xi.1953
Willd. forest along witfBobea elatiorand
Straussia gaudichaudiarn&]; tree
40ft tall.
Fabaceae Acacia confusa Merr. Kipapa Gulch Tralil Cowan 90 | 29.ix.1946
Fabaceae Chamaecrista nictitans (Kipapa Trail, 3/4mi from refuge 493m  Reynolds & 15.vi.2006
Moench subsp. patellaria boundary, trailside; we¥letrosideros- Walker 142

(DC. ex Collad.) H.S. Irwi Acacie-Dicranopterislowland forest
& Barneby var. glabrata
(Vogel) H.S.Irwin &

Barneby
Fabaceae Falcataria moluccana Kipapa Gulch, by road EdmondsoAR.vii.1944
(Miq.) Barneby & s.n.
J.W.Grimes
Fabaceae Falcataria moluccana Kipapa Korte s.n. 2.ix.1944
(Miq.) Barneby &
J.W.Grimes
Fabaceae Falcataria moluccana Kipapa Trail, off trail, S of trail, 460m  Reynolds & 8.vi.2006
(Miq.) Barneby & flattened peak of Pu‘u Kamana,; Elmore 117b
J.W.Grimes disturbed weMetrosideros-Acacia-
Dicranopterislowland forest; ~6m
tree
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Family
Fabaceae

Lythraceae

Lythraceae

Melastomataceae

Melastomataceae

Moraceae

Myrsinaceae

Myrtaceae

Myrtaceae

Myrtaceae

Myrtaceae

Myrtaceae

Myrtaceae

Myrtaceae

Bishop Museum

O‘ahu Forest National Wildlife Refuge Botanical @ey

Scientific name

Indigofera suffruticosa 'S Ridge of Kipapa Gulch; rocky

Mill.

Cuphea carthagenensis S ridge of Kipapa Gulch, Zone 2

(Jacq.) J.F.Machbr.

Cuphea carthagenensis Kipapa Trail, ~2mi. from refuge

(Jacq.) J.F.Macbr.

Locality/Habitat/Plt description

grassland

516m
boundary, in center of trail; disturbed
wet Metrosideros-Acacia-
Dicranopterislowland forest

Clidemia hirta (L.) D.Don Kipapailfimmediately beyond 441m

Pterolepis glomerata
(Rottbh.) Miq.

Ficus

Ardisia elliptica Thunb.

entrance, bank on S side of trail;
disturbed weMetrosideros-Acacia-
Dicranopterislowland forestPsidiun
cattleianum;~25cm shrub; in patches

Kipapa Trail, several meters from 452m
refuge boundary, N side of trail;
disturbed weMetrosideros-Acacia-
Dicranopterislowland forest

Kipapa Trail, off trail, S of trailird 406m
drainage E of Pu‘u Kamana, W bark;
wet Metrosideros-Acacia-
Dicranopterislowland forestPsidiun
cattleianum;~3m tree, shrubby

Kipapa Traikt under 3/4mi from 465m
refuge boundary, off trail, S side, E
slope of drainage; disturbed wet
Metrosideros-Acacia-Dicranopteris
lowland forest; ~1.75m tree

Leptospermum scopariudipapa Trail, ~1.25mi from refuge 473m

J.R.Forst. & G.Forst.

Melaleuca quinquenervid ridge of Kipapa Gulch, Zone 2

(Cav.) S.T.Blake

Melaleuca quinquenervi&Kipapa Gulch, SE ridge;15ft tall,

(Cav.) S.T.Blake

Melaleuca quinquenervié ridge of Kipapa Gulch; grassy fla1200ft

(Cav.) S.T.Blake

Melaleuca quinquenerviKipapa Trail, off trail, S of trail,

(Cav.) S.T.Blake

Melaleuca quinquenervidAlong Kipapa Gulch; abandoned, 1250ft

(Cav.) S.T.Blake

Melaleuca quinquenervié ridge of Kipapa Gulch

(Cav.) S.T.Blake

boundary, ridgeline N and
perpendicular to trail; disturbed wet
Metrosideros-Acacia-Dicranopteris
lowland forest; ~50cm shrub

cultivated

the edge of forest; tree 20ft tall

454m
saddle between Pu‘u Kamana and

peak to E; disturbed wet
Metrosideros-Acacia-Dicranopteris
lowland forest; ~9m tree

grassy, pineapple field; tree

AppendixD-3

Elev Collector
1400ft

1200ft
s.n.

1100ft

1200ft

Coll date

Chang s.n. | 15.v.1932

1200-Bryan et al. |15.v.1932
1400ft

s.n.
Reynolds 2130.vii.2006

Reynolds & 30.v.2006
Kagawa 53b

Reynolds & |1.vi.2006
Hoffman 88a.

Reynolds & 10.vi.2006
Suzuki 129b

Reynolds & 28.vi.2006
Elmore 183

Reynolds & 7.vii.2006
Loomis 202

Bryan et d5.v.1932
Grant 7093 13.vii.1934
Ozaki 25 23.ix.1952

Reynolds & 8.vi.2006
Elmore 116b

Shinohara 2 29.ix.1946

Suehiro s.n. 15.8219

Hawaii Biological Survey



Family
Myrtaceae

Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae

Myrtaceae

Myrtaceae
Myrtaceae

Myrtaceae

Myrtaceae

Oleaceae

Onagraceae
Onagraceae
Onagraceae
Onagraceae
Onagraceae

Passifloraceae

Bishop Museum

O‘ahu Forest National Wildlife Refuge Botanical @ey

Scientific name Locality/Habitat/Plt description Elev Collector Coll date
Melaleuca quinquenerviKipapa trail; in grassy area, growind.200ft | Urata s.n. 23.xi.1952
(Cav.) S.T.Blake in an open stand; tree 15ft high.
Psidium cattleianum Sah$eadge of Kipapa Gulch Bryan et al15.v.1932
s.n.
Psidium cattleianum Sah$eadge of Kipapa Gulch 1550ft| Changs.n. 15.v.1932
Psidium cattleianum Sab8te ridge of Kipapa Gulch 1100ft Grant 7091 13.9i84
Psidium cattleianum Sab$edge of Kipapa Gulch; lower rain Ozaki 50 23.xi.1952

forest; 8ft tree

Psidium cattleianum Sabi¢ipapa Trail, several meters beyond44m | Reynolds & 30.v.2006
entrance, N side of trail; disturbed v Kagawa 58a
Metrosideros-Acacia-Dicranopteris
lowland forest; 7-8m tree

Psidium cattleianum Sabitipapa Yoshinaga 10.xi.1929
s.n.
Psidium guajava L. Kipapa Gulch; in walteee 10 feet 900ft Hosaka 104(14.v.1933
tall

Syzygium jambos (L.) Kipapa Trail, ~1/2mi from refuge | 467m | Reynolds & |1.vi.2006
Alston boundary, N side of trail, above Hoffman 99a
trailside bank; disturbed wet
Metrosideros-Acacia-Dicranopteris
lowland forest; ~7m tree, moderately
thick stands

Syzygium malaccense (IKypapa Gulch; in moist gully; 40ft |1000ft 'Hosaka 103724.v.1933
Merr. & L.M.Perry tree.

Fraxinus uhdei (Wenz.) Kipapa Trail, 3/4mi from refuge 493m  Reynolds & 15.vi.2006
Lingelsh. boundary, N side of trail, upslope Walker 141b
~2m off trail; wetMetrosideros-
Acacie-Dicranopterislowland forest;

~8m tree
Ludwigia octovalvis (JacqKipapa; side of stream;1m tall 440m  Hume 89 1281
P.H.Raven
Ludwigia octovalvis (JacqWaikakalaua Gulch; river bank, Nitta 60 6.iv.1930
P.H.Raven moderately damp
Ludwigia octovalvis (JacgS ridge of Kipapa Gulch 1200- Ryan et al. |15.v.1932
P.H.Raven 1400ft s.n.
Ludwigia octovalvis (JacqWaikakalaua Gulch, stream bank 1200ft  St. John 6.iv.1930
P.H.Raven 10.482
Ludwigia octovalvis (JacqWaikakalaua Gulch; stream bank 1200ft  St. John 6.iv.1930
P.H.Raven 10482
Passiflora laurifolia L. Kipapa [Ttainter trail in drainage413m | Reynolds & 22.vi.2006
on N side; weMetrosideros-Acacia- Lau 169

Dicranopterislowland forest,
Cibotium, Psidium cattleianum
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Family
Rosaceae

Rubiaceae

Solanaceae

Solanaceae

Tiliaceae

Ulmaceae

Verbenaceae

Verbenaceae

Verbenaceae

Verbenaceae

Verbenaceae

Verbenaceae

MONOCOTS

Agavaceae

Agavaceae

Araceae

Bishop Museum

O‘ahu Forest National Wildlife Refuge Botanical @ey

Scientific name
Rubus rosifolius Sm.

Locality/Habitat/Plt description Elev Collector Coll date

Kipapa Trail, 1/2omfrefuge 494m  Reynolds & 1.vi.2006
boundary, N side of trail; wet Hoffmann
Metrosideros-Acacia-Dicranopteris 104a
lowland forest

Kipapa Trail, firge6 side, W  432m
slope; wetMetrosideros-Acacia-
Dicranopterislowland forest; on
Bobea, growing up through and
spreading over thickets of uluhe

2nd N.Fork, Kipapa Gulch; we 1250ft

Solanum mauritianum Upper Kipapa watershed, ca 700ft 2542ft  Williams

Scop. from summit in gulch; wet native AMWG60
forest; 10ft tall tree

Heliocarpus popayanensk§ipapa Trail, ~1mi from refuge 517m
Kunth boundary, trailside; wetletrosideros-
Acacie-Dicranopterislowland forest;
~1m sapling
First part of Kipapa Trail; small tree

Paederia foetida L. Reynolds & 21.vi.2006

Elmore 151

Inafuku s.n.' 15.ii.1931
1.ix.2010

Brugmansia

Reynolds & 15.vi.2006
Walker 145

Trema orientalis (L.) Kerr 53-019.v.1946

Blume

Citharexylum caudatumKipapa Trail, S of trail, 4th drainage433m  Reynolds & 13.vi.2006
of Pu‘u Kamana, W bank; disturbed Hoffman
wet Metrosideros-Acacia- 135a
Dicranopterislowland forestPsidiun
cattleianum;~3m tree, spindly,
moderately branched

S ridge of KipapehGdbne 2

Lantana camara L. 1200- Bryan etal. |15.v.1932

1400ft s.n.
Kipapa Gulch S ratgell bush 1000ft = Hosaka 543 15.v.1932

Reynolds & 8.vi.2006
Elmore 113b

Lantana camara L.

Lantana camara L. Kipapa Trail, aff 8eof trail, 436m
finger to E of saddle; disturbed wet
Metrosideros-Acacia-Dicranopteris

lowland forest; ~75cm shrub, woody

Stachytarpheta cayennenKipapa Trail, ~1.5mi from refuge 507m
(Rich.) Vanhl boundary, S side of trail; wet
Metrosideros-Acacia-Dicranopteris
lowland forest; partial shade; ~1m
herb

Stachytarpheta jamaiceKsEapa Trail, ~1mi from refuge 493m
(L.) Vahl boundary, trailside; wetletrosideros-
Acacie-Dicranopterislowland forest;
~75cm herb

Reynolds 1920.vi.2006

Reynolds & 15.vi.2006
Walker 143b

Cordyline fruticosa (L.) |S ridge of Kipapa Gulch 1200- Bryan et al. |15.v.1932
A.Chev. 1400ft s.n.

Cordyline fruticosa (L.) |S ridge of Kipapa Gulch, east of Pulb00ft | St. John
A.Chev. Kamana; moist gulch 11642

Hosdki2114.v.1933

15.v.1932

Alocasia macrorrhizos (LKipapa Gulch, S ridge; in streambed 15007t
G.Don
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Family Scientific name Locality/Habitat/Plt description Elev Collector Coll date
Arecaceae Kipapa Trail, ~1.25mi from refuge486m  Reynolds & 8.vii.2006
boundary, S side of trail, downslope Suzuki 207

~2m off trail; disturbed wet
Metrosideros-Acacia-Dicranopteris
lowland forest; under stand of
Psidium cattleianum

Cyperaceae Eleocharis radicans (PoKipapa Gulch Selling 2619 3.vii.1938
Kunth

Cyperaceae Kyllinga brevifolia Rotth. Kipapa-Wabdd crest 853m | Grant 7232 7.viii.1934

Cyperaceae Rhynchospora caduca Kipapa Trail, ~2/3mi from refuge 481m  Reynolds 7.vi.2006
Elliott boundary, middle of trail; wet 106b

Metrosideros-Acacia-Dicranopteris
lowland forest; ~35cm sedge

Dioscoreaceae Dioscorea bulbifera L. Kipapa Guchidge; climbing up St. John 2.X.1938
10m tree in open, rather moist woods 19827
Musaceae Musa Kipapa Gulch, streambed 1600ft 0B8R | 16.x.1932
Orchidaceae Arundina graminifolia  Kipapa Trail, ~2mi from refuge 515m | Reynolds 2220.vii.2006
(D.Don) Hockhr. boundary, N side of trail; disturbed

wet Metrosideros-Acacia-
Dicranopterislowland forest; ~1.25m
herb, terrestrial; in clumps

Orchidaceae Polystachya concreta Kipapa Trail, finger on S side; wet 422m  Reynolds & 21.vi.2006
(Jacq.) Garay & Sweet Metrosideros-Acacia-Dicranopteris Elmore 150
lowland forest; orBobea,~3m from
ground, on exposed section of trunk

Orchidaceae Spathoglottis plicata BluKipapa Trail, just over 1mi. from 463m  Reynolds 1§89.vi.2006
refuge boundary, next to N side of
trail; disturbed weMetrosideros-
Acacie-Dicranopterislowland forest

Poaceae Andropogon virginicus L. Kipapa Gulch Tadt above Cowan 72 | 29.ix.1946
parking area; open field
Poaceae Andropogon virginicus L. S ridge of Kip&pdch; recently 335m  Webster  5.x.1947
introduced, but now a dominant grasss 1030
Poaceae Cortaderia selloana (SchiAccess road to Kipapa trail, right side Clark s.n. 30.x.2008
& Schult.f.) Asch. & going mauka; between house and
Graebn. trailhead; near stand telaleuca;
1m tall keiki growing near mature
plants
Poaceae Cortaderia selloana (SchiAccess road to Kipapa trail, right side Clark s.n. 30.x.2008
& Schult.f.) Asch. & going mauka; between house and
Graebn. trailhead; sprouting out of uluhe; 2m
tall bunchgrass, one dehiscent
inflorescence
Poaceae Digitaria ciliaris (Retz.) S ridge of Kipapa Gulch; Zone 2 366— Bryan etal. 15.v.1932
Koeler 427m  s.n.
Poaceae Digitaria ciliaris (Retz.) Kipapa Gulch Hosaka 461. 30.vi.1931
Koeler
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Family
Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Poaceae

Zingiberaceae

Zingiberaceae

Zingiberaceae

Bishop Museum
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Scientific name Locality/Habitat/Plt description Elev

Echinochloa crusgalli (LKipapa Gulch; wet gully floor 500m
P.Beauv.

Echinochloa crusgalli (LKipapa Gulch; along streambed, 518m
P.Beauv. wooded forest

Oplismenus hirtellus (L.)Kipapa Gulch Trail 305m
P.Beauv. subsp. hirtellus
U.Scholz

Oplismenus hirtellus (L.)Main streambed, Kipapa Gulch 305m
P.Beauv. subsp. hirtellus
U.Scholz

Oplismenus hirtellus (L.)Ridge S of Kipapa Guich 610m

P.Beauv. subsp. hirtellus
U.Scholz

Oplismenus hirtellus (L.)Kipapa Trail, drainage on S side, in445m
P.Beauv. subsp. hirtellus wash; wetMetrosideros-Acacia-
U.Scholz Dicranopterislowland forestPsidiun
cattleianum

Paspalum conjugatum S ridge of Kipapa Gulch; Zone 2 366—
P.J.Bergius 427m

Paspalum conjugatum Kipapa GulchMetrosideros- 427m
P.J.Bergius Antidesm forest

Paspalum conjugatum Kipapa Trail, immediately beyond 443m
P.J.Bergius entrance, bank on S side of tralil;

disturbed weMetrosideros-Acacia-
Dicranopterislowland forest

Pennisetum polystachioKipapa Gulch
(L.) Schult.

Sacciolepis indica (L.) Kipapa Trail, immediately beyond 454m

Chase entrance, bank on S side of trail;
disturbed weMetrosideros-Acacia-
Dicranopterislowland forest

Setaria palmifolia (J.Kéni(Kipapa Trail, ~130m from refuge

Stapf boundary; weMetrosideros-Acacia-
Dicranopterislowland forest; dense
patches

Setaria parviflora (Poir.)Kipapa Trail, immediately beyond 454m

450m

Kerguélen entrance, bank on S side of trail;
disturbed weMetrosideros-Acacia-
Dicranopterislowland forest
Hedychium flavescens Kipapa Gulch; along streambed 305m
Carey ex Roscoe
Zingiber zerumbet (L.) Siipapa Gulch, main streambed 305m

Zingiber zerumbet (L.) Siipapa Trail, hunter trail in drainag&t13m
on N side; weMetrosideros-Acacia-
Dicranopterislowland forest,
Cibotium, Psidium cattleianum,
Ardisia elliptice

AppendixD-7

Collector Coll date
Fosberg 9@0iii. 1933

Hosaka 1218.viii.1933

Cowan 80 29.ix.1946

Hosaka 655 10948R

Morley 62 10.xii.1933

Reynolds et 20.vi.2006
al. 147

Bryan et al. 15.v.1932
s.n.

Grant 7174 6.viii.1934

Reynolds & 30.v.2006
Kagawa 60b

Lyon s.n. 5.iii.1948

Reynolds & 30.v.2006
Kagawa 57a

Reynolds et 31.v.2006
al. 68b

Reynolds & 30.v.2006
Kagawa 56a

Hosaka 651 i8R

Hosaka 662 n.d.

Reynolds & 22.vi.2006
Lau 166
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Family Scientific name

GYMNOSPERMS

Araucariaceae Araucaria columnaris

(G.Forst.) Hook.f.

Araucaria columnaris
(G.Forst.) Hook.f.

Araucariaceae

Taxodiaceae
D.Don

PTERIDOPHYTES

Blechnaceae
Willd.

Lindsaeaceae Lindsaea ensifolia Sw.

Marattiaceae Angiopteris evecta

(G.Forst.) Hoffm.

Nephrolepidaceae = Nephrolepis brownii
(Desv.) Hovenkamp &
Miyam.
Polypodiaceae
J.Sm.

Adiantum raddianum
C.Presl

Cyclosorus dentatus
(Forssk.) Ching

Pteridaceae

Thelypteridaceae

Cryptomeria japoai..f.) O‘ahu Forest NWR, Near summit of

Blechnum appendiculatigipapa stream,; wet gorge

Phlebodium aureum (L.)Kipapa Trail, 1/3mi from refuge

Locality/Habitat/Plt description Elev Collector Coll date
Kipapa Trail, S of trail, peak E of 462m | Reynolds & 8.vi.2006
Pu‘u Kamana; weletrosideros- Elmore 112b
Acacie-Dicranopterislowland forest;
~5m tree, only base remains
Kipapa Trail, 150m from refuge = 451m  Reynolds et 31.v.2006
boundary, N of trail; wet al. 75b
Metrosideros-Acacia-Dicranopteris
lowland forestPsidium cattleianum;
sapling, ~1.25m; reproductively
immature
Harbin &  [3.ix.2003
Kipapa drainage, below summit; Wood 039
grove growing in grassy field;
Axonopus fissifolius, Plantag
pachyphylla ~15ft tree
1000ft  St. John 10xi.1929
10017
Kipapa Tradn2from refuge 438m | Reynolds et 31.v.2006
boundary, base of bank on S side of al. 77a
trail; wet Metrosideros-Acacia-
Dicranopterislowland forestPsidiun
cattleianum
Kipapa Trail, ~1mi from refuge 496m  Reynolds 1394.vi.2006
boundary, N side of trail, ~4—5m off
trail; wet Metrosideros-Acacia-
Dicranopterislowland forest
Kipapa Gulch; woods 1000ft. Hosaka 215 13.iv.1930
464m Reynolds & |1.vi.2006

boundary, N side of trail; on Hoffman 97a
Metrosideros polymorphayet
Metrosideros-Acacia-Dicranopteris
lowland forest

Kipapa Gulch; in moist place

1200ft Hosaka 1(281v.1933

S ridge of Kipapa Gulch; rain forest1700ft | Wilson 172  23.xi.1952

side of trail

Thelypteridaceae Cyclosorus dentatus  Kipapa GulchMetrosideros- 1500 ft ' Grant 7171 08.viii.1934
(Forssk.) Ching Antidesm forest

Thelypteridaceae Cyclosorus parasiticus (Kipapa Stream 1000ft St. John 10.xi.1929
Farw. 10013

Thelypteridaceae Cyclosorus parasiticus (Kipapa Stream; wet gorge 1000ft  St. John 10.xi.1929
Farw. 10022

Bishop Museum
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APPENDIX E: Field Identification Cards

Plant species identification cards were developesssist field crews in making reliable identifioat of targeted rare
native and invasive species in the field, via aloim@ation of photos and written diagnostic charat&he list of species
included was based on rarity, historical voucheords in the vicinity of O‘ahu Forest National Wifd Refuge, and
invasive species occurrence data. The field gderanged and color-coded by plant form: tregytshnerb, fern, or
grass/sedge; and by invasive or native status. Eaeties card includes scientific and common namdepant family;
general description, with key characters in boldthtype; and habitat. A photographic standardsosed included to
assist in the production of digital images withaagmically identifiable characters. The cards waneinated for
durability under often wet field conditions. Eaclemmber of the survey crew was provided a set offieeies

identification cards for reference in the field.
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