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1. EXECUTIVE SUMMARY

Hono ON (Pali Natural Area Reserve (NA® Reservpoccupies3,579acres(ac) (1,448
hectares(haon t he i sl and o fwasKesigratéd in 19&nd éxgandBdeirs e r v e
2009to preservanative natural communities in the Hanaed Waimedistricts, including the
Hanakp@® aHanakoa, and Waiahuakua ahujpual’he NAR includes perennial streams,

riparian and ridgelindabitat,lowland and montane forests, rare plants, endemic stream fauna,
and brest bird and seabird habitathe Reservatretchesfrom sea level along the picturesque

N UPali coasto thehighest pmt at Pihea4,284feet(ft), 1,306 meters (M) The Reserve
encompasses parts of Hatpdtai and Hanakoa streams and all of Waiahuakua Stream; the
southern boundgrof the NARis the south side of the Alaig&wamp Trail.

This plan describes the management program for HoNdPali NAR. The Reserve was

established to protect perennial streams, riparian and ridgeline lowland and montane forests, rare
plants, endemm stream fauna, and forest bird habit&his management plan updates the 1989
Management Plan for Hono K UPali to reflect management accomplishments and current
management needs of this reserve.

The primary threats to biodiversity and watershed hittegt Hono ON UPali NAR areferal
ungulateswild, hoofed animalg especiallyferal pigs (Sus scrofpandferal goatdCapra hircus
hircus), small predatory mammals (feral céfelis catu$ and ratsRattusspp), and nonrnative,
invasive weeds.

The overall management goal is to protect, maintain, and entta&eserv@s unique natural,
cultural, and geological resources. Management programs have been developed to support this
overall goal and include the following:

Infrastructure and Facilegs

Ungulate Management

Weed Management

HabitatProtection and Rare Species Restoration

Monitoring

Outreach and dication

Fire Prevention andégponse

Enforcement

Partnership Collaboration

©CoNorwWNE

The 2011IManagement Plan fdlono ON UPali NAR outlines the planed manageent
activitiesover the next ten years, along with an estimated budget for full implementation.

2. INTRODUCTION

The Natural Area Reserves System (NARS) was ¢
Legislature to fpr elanéandveatenareaspvieiagh pupportcorinyuniteq e c i f
as relatively unmodified as possible, of the natural flora and fauna, as well as geological sites, of
Hawai 6i (IHRSO A TIOes | egi sl ature further found t
proteced and preserved, both for the enjoyment of future generations and to provide baselines
against which changes tioe environment can be measured.
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NARS is administered by the Hawai 0i Depart men
Division of Forestry andvildlife (DOFAW). NARSCommission members act in an advisory
capacity for the Board of Land and Natural Resources, which sets policies for the Department.

The NARS is based on the concept of protecting ecosystemmismerely single species.

Becausethe at ur al resources of Hawai 6ispesieschumander ¢
encroachment, feral ungulates, climate change, and other thredig\Ri$eseeks to protect the

best remaining examples of theethgasilestiiese uni que
areas as reserves, the NARS program strives to actively manage these reserves in order to

preserve the unique characteristics that make these areas an integral part of the natural heritage

of Hawai 6i . Refl ecNARS prhogramhies miEhe®enNARS
the highestevel of stewardship for Hawiaid s nat ur al resources throug
management , and other strategies. 0

The NARS presently consists 20 reserves on five iahds, encompassingone thanl23000 ac
(49,776ha) of the Stateds most unique ecosystems.
from marine and coastal environments to alpine desert, and from fresh lava flows to wet forests.
These areas often serve as habitat for rare nativesphnd animals, many of which are on the

verge of extinction. The NARS also include importantesgheds, contributing to Hawaib s

sources of drinking water. Finally, the NARS forms an important part of the scenic landscape

and contributestothenatut beauty of Hawai 6i , contributing
visitors. Some of the most recognizable and visited NARS include Mauna Kea Ice Age NAR
(Hawai 6i ), Kadena dGoh-kngtn dMRUMaui)O6ahu), and

Hono ON (Pali NARwas established in January 198BExecutive Order 3164nd extended in

2009 by Executive Order 4270t was created to proteperennial streams, riparian and
ridgelinehabitat,lowland and montane forestgre plants, endemic stream fauna, and forest bird
habitat. Long-term management of thdono ON UPali NAR provides multiple benefits to the

state including protection of the islandbs wa
natural communities whin the reserve provide habitat for a diverse range of native plants and
animals, from rare birds to endenmwertebrates, preservingHawad s bi odi ver si ty.

The NARS website located http://hawaii.gov/dhr/dofaw/nargprovides general information on
NARS programs and policies as well as information on NARS management across the state.

3. HONO O N uPALI : BIOPHYSICAL RESOURCES

Location

Hono ON (PaliNAR occupies3,579ac (1,448 hain the Hanaleand Waimedistricts on the
island of Kau@ and is part oTMK 6 8-5-9-001-001and 41-4-001-003 Surrounding lands
includeN WPali Coast Stat@/ildernessPark(managed by Division of State Parki)Pali Kona
Forest Reserve amdll a RMéldemess Preserydanaged by Division of Forestry and Wildlife
(DOFAW), and private landg\lexander and Baldwin, Robinson, National Tropicatdhical
Garden (Figure 1).


http://hawaii.gov/dlnr/dofaw/nars

SSretching from sea | evel along the picturesaqt
Kalalau Trail approximatel2.5miles (4 kilometers (km) from the trail head difHe na St at e
Park, and continues rising south to the Reserve's highest poinea{/284 fee(ft)) (1,306

meters (m)). The Reserve encompasses partsof Haitaki and Hanakoa streanm
Wai ahuakua and Hodéol olu streams; the southern
Swamp Trail. The westermost point of the reseevis Alealau peak, and its easternmost point is

Hono O NU Pali peak.

Climate, Geology, and Soils

Kaudi is theoldest of the eightnajor Hawaiian islands, and the islaswhsists of one main

extinct shield volcano estimated to be about 5 million yeara®ldell as numerous younger

lava flows (between 3.65 million years to 500,000 years old). The island is characterized by

severe weathering, which has formed the spectacular cliffs dfthe Pal i coast and W
canyon areas (Juvik al. 1998).

Rainfal in the Hawaiian Elands depends greatly on topography, and the orographic (meuntain
caused) effeatauses avide range in the pattern of annual rainfalinnual rainfall in the

Reserve averages from 80 inches (in) (2, @@0meters(mm)) in the drier oastal lowlands, to
more than 160 in (4,000 mm) in the upland forests (Giambe#iuah1986).

The Hawai 0i Di vision of Aquatic Resources has
Reserve. Data on streams and watersheds within the Reservedsdhicluhe Atlas of

Hawaiian Watersheds and Their Aquatic Resources (Paghali2008). Streams within the
Reserve include parts of upperotribwarybut ari es fo
Hanakp® ai and Hanakoa streamd Hodoladll uodt tdamdvai

Most of the soils in the area are classified as rough mountainous land with rocky outcroppings.

The southern portions of the Reserve in the A
silty clay loam with 367 0 % s | o p e s muaky deat AflB®% slope (Natural Resources
Conservation Service 2006).



Figure 1. Hono O NU Pali NAR
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Ecosystems and Species
Vegetation

The Reserve can be broadly classified as contathmegmajorecosystermsincludinglowland
mesic,lowland wet, and montaneet (Priceet al 2007) Nine terrestrialcommunitieswvithin
these broader zonegeredescribed in the 1989 management {latate of Hawaii 1989)
however, these descriptions have been generalized into broader ecosystems in {fRigyskan
2).

Lowland mesic ecosystermcludea variety of grasslandshrubdands, and forests, generally

below 3,000 ft (914 m) elevationyith 50 to75 in (1270 to 1905 m) of annual rainfall (NC

2009. Major nativecomponents include hal®&ndanus tectorigdorests in the coastal valleys

andlama Diospyros sandwicengisi? h i(Metrosideros polymorphdorest along ridges above

400 ft (122 m) elevationOt her nati ve s p Paydrasdoratm,c| &walo kd ahed
(Chamaesyce celastroides var. celastrojdes k o 6 Bklenss @l. 9 y Sadderaa 6 u (
cyatheoidel nehe [ipochaeta succulen}akalia Elaeocarpus bifidus , 6 O Byizygiam h a (
sandwicensis olopua Nestegis sandwicenyis  OPauieriausanfiwicensishalapepe

(Pleomele aurea k@piko (Psychotria mariniang andCarex wahuensispp.wahuensis

Lowlandwet ecaystems argenerally found below 3,000 ft (914 milevation on the windward
sidesof the island in areas that receive greater than 75 in (1995ofannua precipitation

(TNC200§. The Reserveods | owland wet eea@ndrgdscede ms ar e
by the Hawaiians who burned its nut fait light. Kukui forest with an understory of ti
(Cordyline fruticosaand nonnative speciescovetshe gul ch bottoms in bot

Waiahuakua valleys above 300 feet elevatiimsome sectiosof the kukui forest, native plants
such as fpala Kpau Pisonia umbelliferp , k @p i Mysine lésséttianalan(a
(Diospyros sandwicens@ndD. hillebrandii), alah&e, and ferns such @ k @ (Atayaium
microphyllum), h@d i Biplaziim sandwickanur) aresometimes quite abundant.

Lowlandmesic and wetommunities in the Reserve ayenerallyheavily nvaded lg nonnative
plantssuch a®Oplismenus hirtellud_antana camaraClidemia hirtg Pluchea symphytifolia
guava Psidium guajavg mountan apple Syzygium malaccenseoffee Coffea arabicaand
air plant Kalanchoe pinnatg although native species are sometimes locally dominant

Rare plants found within these lowland mesic and wet ecosystems iBclgamia insignis
Hibiscus kokiassp.saintjohnianus loulu (Pritchardia napaliensg Munroidendron racemosum
Pittosporum napaliensendPeucedanum sandwicense

The Reservie s | ocoaktalenodystems also contateep cliffscharacterized by plants found

in drier areas. These cliftse dominated by common coastal plants suctaslk Eragrostis

variabilis) Uhinéhina Artemisiaaustralig, akdko, nehek o 6 o k oilima (Salafallaypand )
akoko(Chamaesyce celastroigesRare plants known from cliffs inétReservé nc|l ude Ul ul a
(Brighamia insigniy, Hibiscus kokiassp.saintjohnianus dwarf iliau ilkesia hobdyji Lobelia
nithauensisandPeucedanum sandwicense



Montanewet communities are foundt elevations between 3,000 &800 ft (914 and 2,012 m)

in areaswith annualprecipitationgreaterthan 75 in (1905 mm) (TNCO®6). The uppepart of
Hono ON UPali Reserve is an eroded plateau with a series of ridges and valleys covered with
6 @ h domiaatedmontane wet forest communitiehe forest canopig a mix ofé @ hand a

other native treemicludinglapalapa Cheirodendron platyphyllusubspkauiensg , 6 gl apa
(Cheirodendron trigynuipkUv a dllex afomald, k &1 Myasing lessertianandM.
alyxifolia) ,  @hae @etraplasandrapp.). Understorytreeand shrub species include kanawao

(Broussaisia argutgp | k i (Reptecophylla tameiameipanaterate (DubautiaknudseniiD.
raillardioides andD. laxa), koli (Trematolobeligkauaiensiy @h e | o  k(\Maccinitn 6 a u
calycinun), Uani (Melicopeclusiifolia), andmokihana Klelicope anisatp

Groundcover n t he Reserveods muwlodessemsuch ekt |cdoohumourni t i e«
(Dryopteris glabrad, U b @, Wevadiole (Lycopodiumspp.) Aspleniumspp.,Athyrium

microphyllum Diplazium sandwichianupand other epiphytic mosses, liverworts and ferns.

Steeper slopes contain anderstory of uluheficranopteris linearis, Sticherus owhyensasd
Diplopterygium pinnatuinwith emergent native trees and shrubs. Ground cover also includes

herbs and sedges suchpas ¢ i Asteliaargyrocomd, 6 a | a 6 a | Reperoaisspp u i (

mikole (Nertera granaderis), 6 u k i DBiandlla sar{dwicens), Carex alligata Gahnia

beecheyand6 u @Miachaerina angustifolip

Montane wet communitieslsoinclude bogs withow-statured @ h and avariety obog-
adapted, longrowingshrubs, herbs and sedges includinglohia Rhynchospora chinensis var.
spiciformig, Machaerina angustifoliaCarexsp.,Oreobolus furcatussundew Drosera

anglica), uluhe,Viola kauaensidaukahi kuahiwi Plantago pachyphyllgand the rar&eysseria
erici andspeciesuchasViola wailendenae ®he naupakaScaevola glabrg andalani wai
(Melicopewaialealag at bog margins

A total of 118rare plant taxa have been reported from the HohbWali NAR aregTable 1)

The Reserve contains designated critical habiteéé3aare plant taxas well as critical habitat

for the following ecosystems: lowland mesic, lowland wet, dry cliff, wet cliff and montane wet
(USFWS 2004; USFWS 2010Yenof these taxara among the rarest of tiant species in

Hawaii with less than 50 individuals known in the wild. These species are the focus of the Plant
Extinction Prevention Progra(PERP) and are a high priority for conservatioAppendix A
containsplantlistsincludingrare taxa as weflative and nomative plant speciesurrently

known from the Reserv@Vvood and Wysong 2010)These lists areegularly updated by NARS

staff.
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Table 1 Rare Plants of Hono ON (Pali Natural Area Reserve(compiled using information frordSFWS 2004, USFWS 2010

Wood and Wysong 20)0

Scientific Name Common Name Status Critical PEPP* | Confirmed
Habitat
within Within (past surveys)
HON
Acacia koaia koai 6a, koai 6e, koaog| SOC X
Adenophorus periens pal ai | 06 au E X X X (Historical, no
current populations
known)
Alphitonia ponderosa kauila, kauwila SOC X
Anoectochilus sandvicensis jewel orchid SOC X
Asplenium schizophyllum SOC X
Astelia waialeale painiu E X X not documented from
within the Reserve
Bidens campylotheca SOC X
Bonamia menzesii E X
Brighamis insignis Ulul a, hUhU E X X X
Canavalia napaliensis 60wi ki wi ki, puakauhil|E X X
Canavalia pubescens 6Uwi ki wi ki, puakauhi|C X (Historical, no
current populations
known)
Capparis sandwichiana maiapilo, pilo, pua pilo SOC X
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Centaurium sebaeoides 6 0wi wi E X not documented from
within Reserve

Chamaesyce eleanoriae 6akoko E X not docunented from
within Reserve

Chamaesyce remyar. kauaiensis 6akoko E X not documented from
within Reserve

Chamaesyce remyi vaemyi 6akoko E X not documented from
within Reserve

Charpentiera densiflora PUpal a E X X

Cheiradendron domini 00| apmlapa | ap SOC X

Cyanea eleeleeniss hUOhU E X not documented from
within Reserve

Cyanea habenata hUohUu sSocC X

Cyanea kolekoleensis hOhU E X not documented from
within Reserve

Cyanea kuhihewa hOhU E X not documented from
within Reserve

Cyanea pseudafiriei hUuhu socC X

Cyanea recta hOhU T X X

Cyanea remyi hOhU E X not documented from
within Reserve

Cyanea rivulariglisted asDelissea hUuhu E (EX) XA X

rivularis)

Cyrtandra cyaneoides mUpel e E X

Cyrtandra heinrichii hadéi wal e, kéaonawao kel SOC X

12




Cyrtandra kamoolaensis hadi wal e SOC X

Crytandrakealiae subsp.daliae hU6i wal e, kanawao ke|[T X

(used to be C. limahuliensis)

Crytandraoenobarba haoi wal e, kanawao kelE X

Crytandrapickeringii haodoi wal e, kanawao kel SOC X

Delissea undulata E (EX) X

Doryopteris angelica E not documented from
within the Reserve

Dryopteris crinalisvar. poposorus palapalai aumakua E not documented from
within the Reserve

Dryopteris glabravar. pusilla kol au, hohi u SOC X

Dubautia imbricatassp.imbricata nadenabode, kl paoa E not documented from
within Reserve

Dubautia kalalauensis nadenabode, kl paoa E not documented from
within Reserve

Dubautia kenwoodii nadéenaode, kl paoa E not documented from
within the Reerve

Dubautia knudsenii nadenabde, kl paoa SOC X

Dubautia microcephala nadenabde, kl paoa SOC X

Dubautia waialealae nadenaode, klpaoa E X (Historical, no
current populations
known)

Erythrina sandwicensis wiliwili SOC X

Euphorbia haeleeleana E X

Euphorbia remyi 6akoko koko, 6ekoko|lE X

13




Eurya sandwicensis OUnini, wOnini SOC X

Exocarpus luteolus heau, au E X X

Flueggea neowawraea mehamehame E XA X

Geranium kauaiense nohoanu not documented from
within Reserve

Hesperomannidydgatei E X not documented from
within Reserve

Hibiscadelphus woodii E X not documented from
within Reserve

Hibiscus kokio subsp. saintjohnianus |k oki 6o, koki 6o 6ul a,|SOC X

Hibiscus waimaeubsp. hannerae koki 60 kekoéGeodbea E X X

Hillebrandia sandwicensis pua maka nui, akaboak|SOC X

Ischaemum byrone Hilo ischaemum E X X

Isodendrion longifolium aupaka T X X

Kadua cookiana 6Uwi wi E X X

Kadua elatior 60wi wi socC X

Kadua fluviatilis kamapuada, pilo C X

Kadua flynnii SOC X

Kaduastjohnii E X not documented from
within Reserve

Kadua tryblium SOC X

Keysseria erici E X X
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Keysseria helenae E X not documented from
within Reserve
Labordia helleri kUmakahal a E X not documented from
within Reserve
Labordia lydgatei kUmakahal a E X X
Labordiapumila kUmakahal a E X X
Lobelia niihauensis E X X
Lobelia villosa SOC X
Lobelia xkauaensis puode SOC X
Lobelia yuccoides pUnaunau SOC X
Lysimachia daphnoides lehua makanoe, kolokolo &hiwi, kolekole E X X
lehua, kolokolo lehua
Lysimachia scopulensis lehua makanoe, kolokolo kuahiwi, kolekole | E X not documented from
lehua, kolokolo lehua within Reserve
Melicope degeneri alani, alani kuahiwi E X X
Melicope pallida alani, alani kuhiwi E XA X
Melicopepaniculata alani, alani kuahiwi E X X
Melicope puberula alani, alani kuahiwi E X X
Munroidendron racemosum E X X
Myrsinefosbergii k @l ea C X
Myrsine linearifolia k @l ea T X X
Myrsine mezii k @1 ea E X not documented from

within Reserve
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Neraudia melastomifolia maodal oa, maool oa, 0 o|SOC X

Nesoluma polynesicum keahi SOC X

Ochrosia kauaiensis h gl ei SOC X

Panicum lineale SOC X

Peucedanum sandwicense makou T X

Phyllostegia renovans E X

Phyllostegiawawrana E X

Phytolacca sandwicensis p@pol o kI mai, p@pol|SoC X

Pisonia wagneriana pUpala kUpau, pUpal a SoC X

Pittosporum napaénse h@dé6awa, hUdawa E X

Plantagoprinceps var. anomola laukahi kuahiwi, ale E not documented from
within Reserve

Plantagoprincepsvar. longibracteata laukahi kuahiwi, ale E X

Platydesma rostrata pilo kea Il au I|idi E X

Plantanthera holochila E not documented ém
within Reserve

Poa manii E X

Poa sandicensis E X

Pritchardia hardyi Loulu E not documented from
within the Reserve

Pritchardia limahuliensis loulu SOC X

Pritchardia minor loulu SOC X

16




Pritchardia napaliensis loulu E X

Psychotria gandiflora k@pi ko E X not documented from
within the Reserve

Psychotria hobdyi k@pi ko E X not documented from
within the Reserve

Psychotria wawrae k@pi ko SOC X

Pteralyyxia kauaiensis kaulu E XA X

Remya montgomeryi E XA not documented from
within the Reserve

Schiedeapokremnos E X

Schiedea attenuata E X not documented from
within the Reserve

Schiedea kauaiensis E X not documented from
within Reserve

Schiedea lychnoiddtisted as kuawlvaenohu E X X

Alsinidendron lychnoidgs

Stenogyne campanulata E XA not documented from
within Reserve

Stenogyne kealiae E X not documented from
within the Reserve

Tetraplasandra bisattenuata 6ohedohe E X not documented from
within the Reserve

Tetraplasandra flynii E X not documented from
within the Reserve

Tetraplasandra kavaiensis 6ohedohe SOC X

17




Wikstroemia hanalei dki a, kauhi SOC (EX) X
Wilkseya hobdyi dwarf iliau E X X
Zanthoxylum dipetalum kUwaou, kUwadu kua k|SOC X
Key

Federal Statusk = Endangered, C = Candidate, and T = Threatened

SOC = No Federal Status but is considered a Species oéf@onc

EX - species may be extindiindicates plants with less than one acre of critical habitat within the reserve

*PEPP (Plant Extinction Prevention Prograspgcies have less than 50 individuals known in the wild. These species are the focus of

the Plam Extinction Prevention (PEP) Program and are a high priority for conservation.
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TerrestrialFauna

The Reserveés significant toforest birds andeabird in Hawaii for three main reasons: het
large elevation gradient prowdhabitat diversity?2) there is a high proportion of native plant
communities, thus providing high quality bird habitat and greater robustness to distyileance
invasive plant invasiongnd3) the remoteness of HombU  Puad gieater distance between
known threats to bislincluding catsferal ungulates, powerlines and artificial lights

The Reserve has not been systematically surveyed for forest birds, hawe\agtjacent Alaka

and N4{Kora&drast Reserve areas have been suna@yedmerous occasions (Sincaztk

al. 1983; Scottet al. 1986;Fosteret al. 2004 Campet al. 2004. Data from various surveys has

been compiled and synthesized byltha wai 6i f orest Dbird interagenc
2006b). The plateauareaof the Reservadjacemto theAlakad Wilderness Presenis

important habitat for native forest birds (Table[2rticularly upper elevation areas (above

4,000 ft (1,219 mjUSFWS 2010) Native forest birds known fromtteeeai ncl ude Oapapal
(Himatione sanguinéaKauai Gelepaio Chasiempis sclate}i Kauai 6 rakihi (Hemignathus

kauaiensiy 0 rdaniau Hemignathus parvysandGddwi (Vestiaria coccinep . The Reserve
montane wet ecosystems also contaipulations of and critical habitat for federally listed

endangered forest bgdncluding theiek e k er Kaaiai dkepa [Loxops caeruleirostris

Gkikiki or Kauai creeper(Oreomystis bairg (USFWS 2006; USFWS 2010Yhe U.S. Fish

and Wildlife Service (FWS) has designated parts of the Reserve aseReElabitat for the
endangeredyriohi or small Kauai thrusty SFN'S 2006)

Surveys of the rim of the upper plateau of the Resabove Wairha and Kalalau valleysave
foundbreeding locationand activityfor three rare species séabirdsthe federally threatened
@ or Newel |[(Ruffinusabriewarismewdlletinefederally endangeremiau or
Hawaiian petre{Pterodromasardwichensid and thedkeda kddbandrumped storrpetrel
(Oceanodroma castjpa @ndidate for listing.Thesesedirdsare nocturnal, burrow and crevice
nesting, colonial breeding petrétsat return each summerk@uai to breed(Holmes2010).

The coastal areas and cliifthe Reserve provide habitat for a number of other seabirds
includingdwa (Fregata mino), brown booby $ula leucogastgr and both red and whiailed
tropicbirds Phaethon rubricaudandP. lepturus, respectively(Table 2)

The Reserve also contaihabitat for raptors and waterbirfd@@ble 2) Thepueo, or Hawaiian

owl (Asio flammeus sandwichensis known from the Reservé.hekoloa naoli or Hawaiian

duck (Anas wyvillianad may occur in the Reserve as it regularly usestane streania the

Alak a 6 i areaamMp kar daak-crownednight heron(Nycticorax nycticorax hoacjli

usesaquatic habitats in the lowland portions of the Resel/& rofHawaiian gose(Branta
sandvicensjsmay be found along the lowland portions of the Reserve alegt) P al i coast

The NAR provides habitat for the (lasuwtbangered 0

cinereus semotjisvhich havebeen observed lrgsearchers within the Reserve amddjacent
areagHolmes 2010)
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Table 2. Native Birds of Hono ON (Pali Natural Area Reserve

Taxon Common Name Status Federal Status
Forest Birds
Chasiempis sclateri Kauai celepaio endemic
Hemignathus kauaiensis Kauai @amakihi endemic
Hemignathus parvus Gnianiau, lesse@amakihi endemic
Himatione sanguinea Gpapane endemic
Loxops caeruleirostris @k e k,&Kaudi dkepa endemic | Endangered
Myadestes palmeri puaiohi, small Kauéthrush endemic | Endangered
Oreomystis bairdi Gkikiki, Kauai creeper endemic | Endangered
Vestiaria coccinea GGwi endemic
Seabirds
Anous minutus noio, black noddy indigenous
Fregata mino dwa indigenous
Oceanodroma castro dked k bhhndrumped storm indigenous Candidate for
petrel listing
Phaethon lepturus koake kea, whitetailed tropicbird | indigenous
Phaethon rubricauda koate dula, red tailed tropicbird | indigenous
Puffinus auricularis newelli |G , Newel | 6 s s |endemic | Threatened
Pterodroma sandwichensis | duadu, Hawaiian petrel endemic | Endangered
Sula leucogaster dJ brown booby indigenous
Waterbirds
Anas wyvilliana koloamaoli or Hawaiianduck endemic | Endangered
Branta sandvicensis nU ndd Hawaiian gose endemic | Endangered
Nycticorax nycticorax hoact| au k u ldagk-crownednight indigenous
heron
Migratory birds
Pluvialis fulva k @1 ePacifio golden plover indigenous
Raptors
Asio flammeusandwichensiy pueo, Hawaiian shogared owl | endemic

Numerousontnative birdsare also present in thieservancluding Japanese te-eye

(Zosterops japonicyshwamei or melodious laughistgrush Garrulax canoru$, white-rumped
shama Copsychus mabaricug, and Ercked &ancolin Francolinus eckelii) (State of Hawadi

1989) Other nonnative bird species bser ved in recent surveys of
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include the common myn&¢ridotheres tristiy northern cardinalGardinalis cardinalig, house
finch (Carpodacus mexicanyslapanese bushkarbler Cettia diphong, feral fowl Gallus
gallus), zebra doveGeopelia striat nutmeg manikinl{lonchura punctulatg ring-necked
pheasantRhasianus colchicysredcrested cardinaRaroaria coronaf) and spotted dove
(Streptopelia chinensigCamp et al.2004) Thenonnative barn owl Tyto albg, a predator of
native seabirds, has been detedtetthe Reserve (Holmes 2010)

A variety of nonnative mammals such as feral pigelumbian blackailed deer @Qdocoileus
hemionus columbianysferal goats, rats, micdfus musculus and cats are present in the
Reserve.

Terrestrial Invertebrates

The Reserve has not been systematically surveyed for terrestrial invertebrates but there have
been some coli#ions in adjacent areas and limited sampling of specific taxa within the Reserve.
Montane wet ecosystemstble Reserve have been designated as critical habitat for one species
of fly; Drosophilasharpii. The adult flies are believed to generalist mimbivores (microbe
eatersjand feed upon a variety of decompoguhant material. The host plants f@r sharpiare
believed to be species oative CheirodendrorandTetraplasandrg USFWS 201

Gruner (2004) surveyed and developed a checklist of adbispecies in association with

6hi 6a i nNUPdieK oandaj aFcoernetst Reserve along the Al a
found new records and range extensions for arthropod species associate@witiOther
collections in the Reserve have resultethe discovery of undescribed species including, but

not limited to, endemic seed bugs in the genus Nysius (Heteroptera: Lygaeidae) (Eiben 2008)
and members of an endemic lineage of spiders in the genus Tetragnatha (Gillespie 1992).
Although spiders @& one of the most important groups of predators in the Hawaiian forests, little
data is available on their biology and life history, perhaps because many are exclusively
nocturnal (Gillespie 1992). Another study found a new endemic species déggegifly from

the ReserveSigmatineurum napa(Diptera: Dolichopodidae) which is limited to riparian areas
next to small splashing waterfalls in areas of mesic forest (Eveehalid994).

There have also beéwo new species dflyposmocomélepidopteraCosmopterigidae)

collected from the Reserv&his endemic Hawaiian moth genus is very diverse, and is noted for

its casebearing caterpillars, whictreateshelters in an array of shapé&sm adiversity of

natural materials. Two new specieshavebeenhd i n t he Al alaspécies swamp
which exploitsspecialized habitat of exposdidhen covered roots of falle @ htie€s §Schmitz

and Rubinoff 2018) andanotherspeciesvhich hadarvaeadapted to an underwater lifestyle in

fast moving mouatain strears(Schmitz and Rubinoff 201).

Two species o€arelia, a genusf Hawaiian land snailsndemic to Kauai and Niihaand the

largest native land sil in the Hawaiian archipelago were once known from the arba.most

recent record ofarelia kalalauensisn the Reserve is a 1946 report from Hanakoa Valley; the
most current record of this species on Kauai is from 1951 in Kalalau Valley, west of the Reserve.
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C. bicolorwas last recorded in 1947 from étulu Valley (State of Hawaii 1989)These
species are now considered extinct (IUCN 2010)

Aquatic Ecosystems

The Reserve contains perennial streams with unique native aquati€Tiaibka 3) These

streams flow throughout the year (perennial) andhatalivertedalong their course tané ocean.

Streams within the Reserve include parts of upper tributaries for the Waimea ysitesn

( K a w atribltady), Hanakp® a i
streamgFigure 2) Portions of Hanalp® a i

and

and

Hanakoa

streams and
Hanakoa str eams

critical habitat for tha&N e w ¢ 0 mb @Esinna mewconb)j federallylisted as threatened

Table 3. Important Aquatic Species of HonoO Na Pali NAR (Source: Parharet al. 2008)

Type of organism

Scientific Name

Hawaiian Name

Freshwater fish

Awaous guamensis

O’opu nakea

(family Gobiidae) Lentipes concolor 6Oodpamooco (fTe
606o0opu hiobukol
Sicyopterus stimpsoni Odopu nopili
Freshwater fish ; ; ; .
, _ Eleotris sandwicensis Opu akupa
(family Eleotridae) P P
Freshwater shrimp . . .
Crustacean Atyoida bisulcata Gepae kal aol e
. Neritina granosa Hgqvai
Freshwater snail _ —
Mollusk Erinna newcombi n/a
Lymnaeaaulacospira n/a
Insecti Damsefly Megalagrion heterogamias
(family Zygoptera)
Megalagrion orobates
Pinao

Megalagrion oresitrophum

Megalagrion \agabundum

** |istedunder the Endangered Species Asthreatened
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4. HONO O N uPALI: SOCIOCULTURAL RESOURCES

Land Use

The Reserve is statevned land set aside as a NARger theadministration of DLNR,

DOFAW. Hono O NU isPeated withitheRProtective subzone of the State
Conservation DistrictConservation District UsBermit 145%pproved the creation and
management of the NAR as a permitted use of the Conservation [¥iState of Hawai 1982)

The eastern boundaof the Reserves the boundary between Hanalei and Waimea Districts; the
southern boundary is the Alak&Vilderness Preservand the western boundary is the Pihea
Trail and the Kalalau rim

Pubic access is allowed in the Resefoerecreational and cultural useSurrent public use of

Hono O NU Pali NAR primarily i n&oéomedsess hi ki ng,
including organized educational activitiessearch, scientific collecting, gatherifigcluding

Native Hawaiian religious and customary gatherigbts)and commercial uses require a

Special Use Permit from the Executive Secretary of tARSlin Honolulu (80&87-0063).

Hunting in the NAR is regulated by Chapter133, Hawaii Administrative Rules (Rules

Regulding Game Mammal Hunting). hEupperportionof theNAR is designated as part of )
Hunting UnitE. Lower elevation portions on the Reserve (below 3,000ft (91 mong t he NU
Pali coast ardesignated as Hunting Unit Gnformation regardindpunting rulescurrent

seasons and bag limits for all game species can be obtaicedtagting the DLNR Lihue office

at 3060 Eiwa Street, R opbane (8B&) B74343B.i h u e, Hawai 0i

Approximately 1.9 mile3 km)of the 12mile (18 km)Kalalau trail passes through Hona\NO0

Pali NAR beginningat the eastern entrance toddoilu valley; 2.5 miles from the Kalalau

trailhead. Information regardinghe Kalalau trail can b found at:
http://www.hawaiistateparks.org/hiking/kauai/kalalau.cfimfh e Al akadéi swamp and
trails in the Resrve aregpart of theNa Ala Hele Stee Trail and Access Progma
http://hawaiitrails.ehawaii.gov/

The upper section of the Reserve was put into Territorial Forest RebettRal{- Kona Forest

Reserve¥or protection in 1907. Even before that time, the concern for native forest prompted

cattle eradication activities in this area during 1882 and 1890. There were cattle and agricultural
pursuits in the lower Reserve untili gai ned Forest Reserve status
1989). Forest Reservelandswere t hdr awn from the NU detali Kona
asidetoestal i sh Hono @robhbExBcativd OrdBAGRIN 1983( St at e of Haw:
1982 1983, 198% AdditionalN U P a | HoredRereave land4g6 ac(197 ha)were
withdrawnancadded t o Hono O NU Pal i NAR in 2009 by
Hawa i 0a 200810 8 Summary of the additions and withdraws creatitano O Na Pali

NAR is provded is provided in Table 4.
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http://www.hawaiistateparks.org/hiking/kauai/kalalau.cfm
http://hawaiitrails.ehawaii.gov/

Table 4. Summary of public land additiong(A) and withdrawals (W) for Hono O Na Pali
NAR

Action Date A/W | Description Acres | CSF | TMK

EO 3156 | 20-Dec1982 W | Portion of Na PalKona | 3,150 | 18,813| 5-9-01
Forest Reserve
(Governor 6s
Junel2, 1907)

EO 3161 | 12-Jan1983 A | Set aside land for NAR | 3,150 | 18,814 | 5-9-01

EO 3240* | 01-May-1984 | W | Portion of Na PalKona | 180 | 19,821|5-9-01:1
Forest Reserve
(Governor 6s
May 2, 1938)

EO 4269 | 23-Mar-2009 | W | Portion of Na Rli-Kona | 486 |24,702| (4) 1-4-
Forest Reserve 001:Por.003

(Governor 6s
June 12, 1907)

EO 4270 | 23-Mar-2009 A | Set aside land for NAR | 486 24,703| (4) 1-4-
001:Por.003

*There was no Land Board approval to withdraw 180 acres for State Parks in EOTB24D30 acres still remains
under the jurisdiction of DOFAWNARS.

TheHono ON (PaliManagement Plan is consistent with or implements portions of numerous
existing plans and cooperative effoftable 5.

Table 5. Consistency with other plans and cooperative efforts

Plan/Cooperative Effort Comment
DOFAW Statewide Assessment@n SWARS identifies areas of greatest need @uubrtunity for
Resourcestrategy(SWARS) 2010 forests in Hawaii and develops a letegm strategy for

managementSWARS objecties includel.1. Identify and
conserve higtpriority forest ecosystems and tstapes; 2.2.
Identify, manage and reduce threats to forest and ecosystem
health 3. 3. Enhance public benefits from trees and fer8st.
Protect and enhance water quality and quarBify. Protect,
conserve and enhance wildlife and fish hap8at. Manage and
restore treefdrests to mitigate and adapt to global climate cha

U.S. Fish and Wildlife Service. 2010. Supports recommendations for habitat management for
Endangere@nd Threatened Wildlife and | endangered plants with critical habitgthin HonoO NU P a
Plants; Determination of Endangered Stat NAR (32 species listed in Table 1).

for 48 Species on Kauai and Designation
Critical Habitat; Final Rule. Federal
Register Vol. 75, No.70.

U.S. Fish and Wildlife Service. 2006. Supports recovery actisrl and 2 protectand managecosystems
Revised Recovery Plan for Hawaiian Forg for the benefit andecovery of native forest birds
Birds. Region 1, Portland, OR. 622 pp.

Kauai Watershed Alliance (KWA) Suppats mission and goals of the KWiatershed partnership
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Management Rn (2005

Hawai 0i Compr e hen g Implements objectives 1, 2, 3,4, and 5
Conservation Strategy (2005)

U.S. Fish and Wildlife Service Recovery | Supports recovery actions recommended for endangered spe
Plansfor endangered planfs) SFWS 1995; | plants
USFWS; 1998a; USFWS 1999)

Cultural Resourcesand Archeological Sites

Most research on cultural resousegd archeological sités the general area has focused on the
lowland and coastal areasl o ng t h e . RodionP af the Reseaitlsint thisarea
include Waiahuakua and Hod6éolulu valleys.

Thet radi ti onal NU poafivd ahupiasaHanakpdi g ic o n s uedluad Ho 6
valley), Hanakoa (includingVaiahuakua valley Kalalau Valley, Honopu (including Kalalau
beach, Honopu anthwad a puadi valleys), and Pohakuo (Tomondriggle 1989).

Maly (2003 completed a collection dfistorical acounts and oral history interviews with

kamaldi na r es i d-peoflewflands th the HaseleNeGp a | i region on the
Kauai. There isnoinformation specifically on the valleys in the Reserve, however; this study

provides ayeneraloverview of the history, legends and culturasource®ftheNU P al i ar ea.

fiThe lands of the HaleeN U p a | i districts were favored wi
resources which could be diverted into extensidgekialo (taro pond field systems). The

wealthof the land was further enhanced by the sheltered bays and rich fisheries fronting

them. Thus, the region was highly valueditsynative tenants. Unfortunately, by the

middle 1800s, dramatic changes in the condition of the native @eaplesult of

introduced diseases, and the changing system of economics and land teysuléed in

changes in residency and land.use

Lands of the NUpali District were all but
limited historical documentation describing resideircthe district is available.

By the middle 1840s, the Hawaiian system of land tenure was undergoing radical

alteration, and the Hawaiian system of land and fishery rights being defined and codified.

The | aws set the f ounda tiinaof 1848 which graptéde me n t i
feesimple ownershiprightstothe tbhi na ( common peopl e of the
tenants$ The records of the MUhele are of great
associated with lands; describe practices on the land; and also identify fishery resources.

Only two claims were | ocaluerdi nfgort hlea nMi0 hienl et,

King also granted lands to the Kingdom (Government), the revenue of which was t
support government functions.n t h e N U p aal hiu @Dof &dialauj Pohakuaot h e
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Honopu,HanakKp® aand onehalf of Hanakoa were grantea the Government Land

invenb r yPértions of the lands that fell into the government inventory, were

subsequently sold as Royal Patent Grants to individuals who applied for them. The

grantees were generally lotigjek anthiona r esi dent s c&fThityhe | and
grantsweresdl i n t he NUp alseverappéicantsj tetlands loeing we nt vy
situated in Kalalau and Honopu (Hawaiian Government 1887:7).

The valleysofthddU Pal i coast appear difficult to acce
cultivated and the largemlleys such as Kalalau were densely inhabited. Taro was raised in

terraced | 06i along the streams and other <c¢cro
were grown above the | 006i. Ot her p@ridaukdi s i ncl

nuts for food and oil for light were grown in the gulches. There were overland trails connecting
many of these valleys and these areas were also accessed via canoe{ldhiddy 2).

Coastal areas and streams in the NU Pal i regi
freshwater resources, and oral history interviews confirm that these resources are still used and
are culturally importanMaly 2003)

Maly (2003) also translateahd ynthesizecan account of the journey o0
ur
[

fetch the chief Lohiau from HUena and Inet n
this account, Hidiaka describes the NU Pal r
ad sites in this |legend occur along the NU Pa

TomonariTuggl e (1989) completed an archeol ogi cal
state parkand notedevidence oextensivepre-contact population and agriculturg&his study

reported hhe earliest dates for people living in thdJ p a | i District are from .
1,300. Archaeologicaskites along th&l U P a | includelmass ditesrrigated agricultural
systemsheiauburials, and trails (Tomonafiugde 1989).The NUpal i District w

the state and national register of historic places in 1984 due to its research potential, abundance
of pre-historic archeological sites in a setting of isolated, undisturbed and spectacular scenic
beauty (Carpeeret al.2010).

AlthoughTomonariTuggle (1989) found narcheologicakitesi n Ho 6 o |, thdirgurveya | | ey
were limited. NARSstaff hasnoted sites such as terraces in this vallég.informantto

TomonariTuggle (1989) noted that the narrow leslgeat t he base of the sea
valley were a placeanoes stopped to dry out belongings on trips along the (d@asbnart

Tuggle1989) Pukuiand Elbert (1986 t r ansl ate Hoo6ol ulu as fAto |
gathertogetherortowat,as f or t r (@omsnareluggl@989p n o

Waiahuakua valley has extensive archeological resources and this valley shows maximum use of
a limited amount of space. Limited suniaythe valleyalong the Kalalau trail showed

geographically extensévand impressive complex of irrigated fielsd mapped two sites in

good to excellent conditionNo halitation features were locatedlincontrolled camping may be
having a destructive impact on theseheologicakites(TomonariTuggle 1989)
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Land ug records from 185&857 show that lands in Kadda, Pohakuao and Honomalleys

were being used for the cultivation of kalo, deand kula.l n 't he IHanakeaahd 00 6 s
Hanakp® averealsoused for coffee cultivationKalalau was abandoned in 1948d then used
for cattl e grferalimiteg timeffombrareTuglyl® IO80P s

Carpenteet al (2010) surveyed the first two miles of the Kalalau Trail prior to trail restoration
and repair. This report recommended that the trail itselffeechbs a significant historical
property due to its association with local agriculture and commerce as well as the likelihood it
would provide information on historic stone masonry technifpresail/road constructioim the
Hawaiian Kingdom periodThe Kalalau trail is an eleven mile historic route constructed circa
1860 and was an important route connecting communities and facilitating Thaeeute of the
trail has existed in its present alignment for a century and a half, although there haserhee
changes due to flooding, erosionyroaiting and degradation by residents and visiténsor to
development of this trail,amnoe travel was probably the main mode of transport along the coast
due to rugged terrajmowever, theNU p a | i District was famous for
were numerouswerland routesvhich connected valleys along the coast (Carpegitat 2010).

The upland portions of the Reseihave not had anuchcultural or archeological work as the

lowlands. Cultural Impact Assssments have been preparecctmrservation projects in the

Al akadi (Hammat 20 0 8 )uplamchadeaswamediatetylmcerit@®@the 2009) ,
Reserve.These studies discuss the important cultural resources intyfpeseofupland areas

and the montanportions of the Reserve dikely to be similar. Trails were used in traditional

times to connect t he s eanddistiotsd the idandHamntath e v ar i o
2008; Gon 2009)Existing trails in ths area aretdl widely usedfor cultural purposesThe

uplandforests in the area are sacred to Hawaiians and are still used for traditional and cultural
practices such as collection of plants for medicinal or cultural purposes, ceremonial purposes

(hula, oli or chat) (Hammat 2008; Gon 2009)

Although these Cultural Impact Assessments were for adjacent areas, thepdduanditional or
historical documentation and no archaeological evidence of any Hwmiais in these upland
areas (Hammat 2008; Gon 2009heupland portions of the Reserve are similarly remote and
inaccessible.

The upland areas bear significance as the wao nahele (forested zone) containing native plants and
animals of great cultural value, and as wahi pana (storied places) (Gon 2009)

i H a vaa dustoms and practices demonstrate the belief that all portions of the land and
environment are related, like members of an extended family, each environmental zone

was named, and their individual attributes were known. Acknowledging the relationship

of one environmental zong/éo) to another is rooted in traditional land management

practices and values. Just as place names tell us that areas are of cultural importance, the
occurrence of a Hawaiian nomenclature for environmental zones also tells hetbat t

was an intimate relationship betwddra wai i ans and (Malg20tQ. envi ron

The Reserve contains trails along its souther
area; however no other trails from the remote and precipitous intevisiane portions of the
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Reservare currently knownlt is unlikely the remote upland portions of the Reserve were
heavily usedand no archeological sites are known from this area.

Uplandarea were useoy Hawaiians for activities such as bird huntihgrvesting timber,
gathering forest plants for medicinal uses, and ceremonial purggaesiian hunting practices
wereprimarily assoated with birchunting for food and feathe(Hammat 2008).

Infrastructure

Infrastructure within the Reserve consist unimproved trailsAccess intadhe upper portions

of the Reserve is from tH&iheaor Alakad Swamp Traik. These trails are managed by the State
Na Ala Hele Program. RePihea trailoriginates from the Ru O Kila lookout, at the end of
Highway 5% (the closest road to the Reseraapfollows the western border of tHeeserve

The Alaka Swamp Trail follows the southern boundafithe ReserveThe Na Ala Hele

program has constructed a boardwalk over most of the Al&kamp Trail and the Pilerail.

This boardwalk has improved accésshe areand at the same time has increased protection for
the natural resources by providing a clear path for users of the area, limiting the amount of
unintentionaldamage from trampling. The Kalalau TraibngtheNU Pal i coast i s m
the Division of State Parks. This trail crosses theeResat Hobolulu and Waiahuakua valleys,
approximately2.5miles (4 km) from the trail head atl8 e Btate Parkand exits thd&Reserve at

mile 4.3 (7 km).

Helicoptersare the primary means of NARS staff access to remote portions of the Reserve, but
strong winds and cloud cover are major impediments to the predictability and consistency of this
mode of travel.

Regional Partnerships

Hono O NU ispaatbfithekdld BVatershed Alliance (KWA), a group of public and
private landowners working cooperatively to manage critical watershed laikda an.akWA
members include thi€é a u Eaumty WateiDepatment GroveFarm Company Inc.,
Kamehameha SchoolGCs,, LKauwadte LMaBngdehSugariGampany
Ltd., Namahana Farms, the National Tropical Botanical Gaid&BG), the Nature
Conservancy (TNC) and DLNRTheKWA completed avatershednanagement plan 2005,
whichincludes resource management prograncd sisungulate management, weed
management, and watershadnitoring.

NARS staff work closely withthk @k e 6e Resource Cons,apregami on Pr
of Garden Island Resource Conservation and DeveloprK@@P staff and volunteers assist
with fencing projects andn-the-ground weed control

NARS staff willalsowor k wi t h t he Kauadi I nvasive Speci es
working cooperatively on invasive species issuekSC published a 2007 Action Plan that
addresssinvasive speciessues on aislandwide basis.Target species for control include

both plants and animals, and emph@si@aced on early detection through efforts such as the

creation of a plant prevention fietpiide, roadside surveys, workshops, and public awareness
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through community education asgecific topics to target audiences.
http://www.hawaiiinvasivespecies.org/iscs/kisc/

5. SUMMARY OF MAJOR THREATS

Invasive $eces- Ungulates

The primary unglates of concermiHo n o O N U ar@farél pigsfbral goatsand
Columbian blackailed deer ©@docoileus hemionus columbiahus

Pigs Sus scrofawere originally brought to Hawaii with the first Polynesian settlers as a
domesticated species. After the arrival of @apCook, the larger European wild boar was
intentionally introduced and quickly became feraéral pigs in Hawaii today are generally

smaller in size than their mainland cousins as a result of over 200 years of interbreeding between
the smaller Polynean pig and the larger European b@ewsmich 1986).

Feral pigs pose a significant threat to the native biodiversity and watershed integrity of Hawaiian
forests by damaging native vegetation and exposing soil to er@&iome 1985) In montane

wet foreststhere is a direct correlation betwgag-induced soil disturbance atite increase of
alien plantgAplet et al. 1991). In addition, feral pigs have been shown to spreadnadungi
(Baker, 1979), create muddy areas that spneagtjuitoes that carigvian diseases such as avian
pox and malaria (Bake&r979 USGS 2005USGS 2006y, eat native plats (Cooray and
Mueller-Dombois1981), and carry parasites and diseases transmittable to humans aradidkogs
as leptospirosis (Warn@®59i 1969) and tuberdosis (Giffin 1978).Pigs are also known to eat
endangered groundesting seabirdand destroy their nestMitchell et al 2005). Decades of
feral pig control in Hawdi verify that the only successful method of completely protecting an
area from ferapigs is to use physical barriers such as fencing to exclude the a(Btais

1985)

Feral pigs are present throughout the Resekest adjacent lands also have feral pig
populations howevethere iscurrentlyno evidence of pigs in Kalalaualfey dueto steep cliffs
along the coaswhich prevent pig ingress into thalley from the east.

Goats were brought to Hawiby Capain James Cook in 1778 (TomitB86). As was the

practice by European sailors throughout the Pacific, goats were brouganttsiak a food reserve

for shipwreckedailors (Atkinson and Atkinsa2000). Goats are extremely destructive herbivores
capable of eating nearly any type of vegetation. They are particularly damaging to young trees and
shoots of plants by eating them lw#uch voracity that establishment of a successive generation is
difficult to impossible. Goats are especially damaging to native plant species, which having
evolvedwithout browsing mammaj$ack defense mechanisms such as spines or chemicals that
are pasonous or foutasting (Carlquist 1980)Feral goatganturn forested areas into grasslands

in relatively short periods of time (Loopéal 1988). As goats remove vegeian, they increase
erosion (Fhwaii ConservatiorAlliance 2007) and increase tiwcidence of rock fall§NTBG

2008).
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Feral goats are present throughout Kauacluding the valleys ofanakp® aamd Lumahai, as

well as alongN U Raas$t(NTBG 2008) Feral goats are the major threat to the native

ecosystermat lower elevationsf the Reserve, andunh of the native habitat in these areas has

been severely degraded foyaging and activity of large populationsgidas. Goatsare present )
inl ow numbers in the upper elevation Hmwno O NU
montane forestut ther population level and distributian that area are not well known.

Black-tailed deemwere brought to Kausin 1961 from Oregon by the State of Haéveo be

promoted as a game speciBaehawaiP002). Deefeed on a number of different plants

including both introduced and native speci8gice blackailed deer are known to eat a variety of
introduced species, it is very likely that trest as seed dispersei3eer also strip tree bark

(Anderson 1999), girdle trees by rubbing their antlers on tree trunks and branches (Sebwakroft

1983; Anderson, 1999), and create trails which compacts soil and destroys native vegetation
(Anderson 1999)Black-tailed deewoccur inboth wet and dry areas, although they are currently

not as widespread @#ys and goatsand mainly occupg r eas i n Wai me &ke®Canyon
State Park St at e @G0%D)HAdthewgh deer have not been observed within the Reserve
their numbers and range are expanding and they occur just outside the Reserve. Thus there is a
high likelihood thatheywill eventuallyimpactHonoO NU. Pal i

Invasive SpeciesPlants

Invasive nomnative plants, or weeds, constitute a sevematitothe native ecosystems in the
Reserve Certain priority veeds are problematic because they can establish andesimrvi
undisurbed native forestispersedng distances via wind or birdsffect large portions of land,
displace native vegetatiogrow and reproduce rapidlgonvert diverse assemblages of native
plantsto monoculture of alien speciesdencourage fire byncreasing fuels These weeds can
displace distinctive native flora, resulting in a loss of species diversity and eventually in more
pronounced and permanent changes to ecosystem function such as alteration of primary
productivity and nutrient cyclingMany invasiveweedspecies completely replace native
vegetation resulting in total loss of native habitats thereby negatively affecting native bird,
arthropod and snail communiti@Suddihy and Stone 1990; Vitous&R92)

Invasive weeds with great potential spreading and causing habitat modification are identified
in this plan as high priority for control or eradicatioiWeed species were prioritized based on
observed invasiveness and other criteria including growth form, dispersal mechanisms, ability to
displace native vegetation and ability to alter ecosystem cycles (water, nutrients and succession).
High priority invasive weeds currently presenthie upper elevation, montane portiongiaino
O NU P ainclude:N AR
o KUhili ginger (Hedychium gardnerianum
Australian tree fergSphaeropteris coopeéri
Blackberry Rubus argutus
Strawberry guavaRsidium cattleianuin
Butterfly bush Buddleia asiatia)
Clidemia hirta
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Additional weed species that are a serious concern to land managers are present in adjoining
areas and hawdthernot yet been detectexnt are present in small populatiangheupper

portion of theNAR. It is a high priority to prevent the establishmand/or spreadf these

species irthis region othe NAR Species of concern include laue not limited tdoster's
curse(Clidemia hirta) banana pokaRassiflora tarminiang faya Morella fayg, karaka nut
(Corynocarpus laevigatisbroomsedg€Andropogon virginicug yellow-eyed graséXyris
complanaty mu | -8t fern(Angiopteris evda), daisy fleabaneHrigeron karvinskianus
paperbarMelaleuca quinquenerv)jandAfrican tulip tree(Spathodea campanulataPther
weedspecies may be added to fhréority weed list if monitoring shows their range and
abundance increasing in nateeosystems targeted for management.

The lower elevations of the Reserve contain dozens of weedy species. Some of the more
common and problematic weeds in these portions of the Raeelvdecommonguava
(Psidium guajavg strawberry guavaPsidiumcattleianun), java plum Syzygium cumipi
lantana Lantana camarg molasses grasMeglinis minutiflorg, perennial foxtail $etaria
gracilis), mountain appleSyzygium malaccens& o s t e r @C#densiauhirtg, ehimbleberry
(Rubus rosifoliuf airplant Kalanchoe pinnatg Oplismenus hirtellusElephantopus mollis
Pluchea carolinensjBlechnum appendiculatyreword fern(Nephrolepignultiflora), bush
beardgrass3chizachyriuntondesatun), daisy fleabaneHrigeron karvinskianusandfireweed
(Erechtites valerianifoli

Invasive SpeciesOther Animals

A variety of nonnative small animals have the potential to become serious pests to the
biodiversity foundiHo n o O N U. Reraltais, raké Arice, dogs, birds, amphibians and
reptilesare known to consume or compete with native species and may ctanthibwspread of
invasive weedsK a u a 0 i has remai ned {Herpestes@dropuntiagus | ndi an
and therefore has more ground nesting birds than other Hawsdaads however; other nen
native mammalian predators suehdl cathave a severe impact on native birds in the Reserve.
Feral catill birds, which nest, feed, and roost in trees, el @ native sea birds and other
species that nest on the groundroburrows(USGS 2006a) Ratsprey on native bird eggs,
nestlings, native land snaééd are als&nown to eat the fruitand/or strip the bar&f native

plants. Simmilarly, mice congsme the seeds of natiypéants andor rare plants, seed predation
can bea major factor contributing to species declifidhe NAR haseen invaded by nenative
forest birds.Non-native birdsnaycompete with native forest bsdor food and other resaas
and act asectors for avian diseasedlontnative birds also contribute to tepread ofveeds by
eaing the fruits of weedy speciesid spreading seeds

Non-native invertebrates are present, but largely undocumented, and can consume native plant
interfere with plant reproduction, predate or act as parasites on native species, transmit disease,
affect food availability for native birds, and disrupt ecosystem psesesThe invasion of the
yellowjacket wasp\(espula pennsylvanigavoracious préators of numerous species ofinat
invertebrates, is afoncern.Other nornative parasitoids adversely impact native moth species,
and ants are a significant mortality factor for native invertebr&tsys Milax gagatesLimax
maximusVeronicellaspp.) consume fruit from native plants and poeyseedlings and mature
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plants. The twaspotted leafhoppeSpphonia rufofasciais a major concern for théuhefern,
which is particularly ensitive to leafhopper feedingosquitoes fAedes albopictuandCulex
guinquefasciatustransmit deadly diseasesrtative birds

Fire

Due to the highrainfalldéti o n o O N U, fife & hot norhallRa concern in the NAR.

However, fire doesccasionallypose a threat to the NAR, particularly during times of drought

and intrailsideareas accessible to human activity. Continued feral ungulate damage to native
ecosystems can covert native forest to-mative grasses and shrubs, which are more vulnerable

to fires cause by lightning strikes or humanaVildfires leave the landscape bare and vulnerable

to erosion and nenative weed invasionddawai 60 s f edl with infeequerlt, naturaly

occurring episodes of fire, so most native species are natdapted and are unable to recover

well after wildfires. Alien plants, particularly grasses, are often moraflepted than native

species and will quickly expit suitable habitat after a fireThe principal humazaused ignition

threas arefrom illegal campfiresprimarily along theN UPali coast.People havéeen

responsible foseverawildfress i nce 2007 al ong t RAée ak@oRalsiwaapa
Threewildfires in these aredsurned over 50 ac (20 halrireshave even been startedvery

wetnative foresareas Awildf i r e i n t he Al akyadosthikewldnenp was st a
principal natural ignition souras lightning, although this is@remely rare

Addtional Threats- DiseaseHurricanes, Climate (hange,lllegal Human Activity

Introduced diseases and pathogens threaten native animals and @laatsthe lack of

biosecurity in Hawaii,tte introduction of new diseases and patheggepossible Avian pox

and avian malaria are mosquttansmitted diseases thatrrentlyaffect native Hawaiian birds.

In the extreme isolation of the Hawaiian Islands, birds evolved in the absence of these diseases
and lost their natural immunity. vAan pox is caused by a virua\ipoxvirug and avian malaria

by a singlecelled parasiteRlasmodium relictuin For manynative foresbird species

infection with these diseases is almost always {&t8IGS 2005; USGS 2006c¢)

Introduced plant diseasssch a® @ h i 06 Ruccinia sidi) afd koa wilt have the potential to
impact the major componentstbi forest throughout the NARY &h i dadfectsudhias 6 a
well asotherplants in the same familpyrtaceag¢ (HEAR 2010Q. In severe infections,rgwing
tips wither and die backkoa wilt is a serious, often fatdlsease of the native trdea Trees
affected with the disease rapidly lose their canopies and may die within a few Ifudidths
CTAR 201Q.

Climate changenay affect theNAR through alering rainfall patterns armmounts. Changing
climate mayaffect the abundance and seasonality of precipitation, theftdng forest
composition, growth and structur®are ecosystems and species may be affected by relatively
rapid changes in predtption, temperature, and humidity that result from a rapid and drastic
change in regional or local climate pattefegy. prolonged drought, higher temperatures)
Detrimental invasive species may change their distribution and abundance due to chéreges in
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climate (e.g. mosquitoes may be more frequently found at higher elevations due to warming
temperatures).

lllegal human activityoccurs on a small scale, primarily in the form of illegainping and

dumping along the Kalalau traiarvesting (maileh U p ,addather native trees and plapts
andvandalizing signs and fenceMlarijuana cultivation may also occur. These activities
destroy infrastructure and native species. Some illegal activities create openings in the forest
that can be invaded hyeeds.

Althoughnatural disurbancesuch as hurricanes are regular occurrences H g mative O i

species andcosystems are not able to recover from hurricanes as readily lduegopulations
and/orinvasionofnom at i ve weed spaeciieas.l98Rurarnidc &drue rd lcvar
1992hach devastating effect on Kauaoi, particul a
(Fosteret al.2004; USFWS 2010).

6. OVERVIEW OF EXISTING MANAGEMENT

Il n general, management at Hono O NU Pali NAR
through the construction of several snfalicedexclosures, weed control and habitat restoration

within these exclosures, and rare species monitoring and collectiagr &complishments

from these management programs are summarized below. NAR staff also work on monitoring,
education and outreach, and review special use permits for certain activities proposed in the

NAR.

In 1988, an initial threat assessment and tooing was conducted within tHeeserven

preparation for the original managementflaBt at e o f .Ibarverdrews collecded 9 )
data along 11 transects ranging from #30430 ft(149- 1,350 m)in length. Transects sampled
thepresence ofatual communities, rare plants, native birfisal ungulate and invasive

weeds. In general, the results of the survey showed little to no ungulate and weed presence in the
upper plateau region and moderate to heavy weed and ungeséage in the lowergserve.

Locations of rare plants identified from this previous survey are also included in this updated
management plan.

In 1990, three smafencedexclosure®f approximately .20 ac (.1 ha) in sizere built in the
lowland portion of the Reserte protect rare species and native mesic halftigure 4) One
exclosurewas built in Hadolulu valley and two exclosures were built in Waiahuakua vallEye
exclosures are B (1.5 m)in height and were constructed using stegbs$ts, hog we, and
bambed and smooth wireTable6 shows a list of native species found within these exclosures.

Table 6. Native plant species found within lower Reserve exclosures

Scientific name Common name Status WW | EW | HO
Diospyros sandwicensis | lama end X X X
Metrosideros polymorpha |6 o hi a end X X
Pandanugectorius hala ind X
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Bidens forbesii kobdokoool gend X X
Alyxia stellata maile end X X X
Psychotria mauiensis kébiko, O @pi K end X X
Psydraxodorata al ahede end X X
Pouteria sandwicensis 0 a6 all, &aulu a | end X

Ochrosia kauaensis hdl ei end, SOC| X X
Pittosporum napaliense | h @6 a waa,wah | end, SOC| X X
Nestegis sandwicensis olopua, pua, ulupua | end X

Freycinetia arborea 0i edi e, 0Oiind X
Key

end = endemic, ind = indigenqU&W = western Waiahuakua exclosure, EW = eastern
Waiahuakua exclosure, HO = #btulu exclosure

In 1992, a fence was constructed up Pohakea ridge starting from the area kifibelistme at
the 3 mile marker along the Kalalau trail, running approxitpa@0 ft (244 m)up the ridge and
terminating at the base of a steep cliff. In addition, at bellstone -alggilig gate was installed
across the trail. The purpose of the fence and gate was topfens pig access into the
Reserveand further wesalong theN U FEaakti Shortly after the gate was built, it was
vandalized and pulled out. A second gate was put in but thatamdsalizedas well.
Additionally, soon after the fence was built, Kdwaas hit with Hurricane Iniki and the fence
wasseverely damaged. It has not been repaired since.

In 1998 several mediursizedfencedexclosures were built in the Alafglateau to protect
sensitive bog habitdtom feral pigs An exclosure of 1.8 ac (.7 hajas built within theReserve

at North b in the upper plateau sectioince the fence was constructed, staff has visited the
bog approximately once every two years to monitor the condition of the fence and conduct
invasive speciesontrol within the fenced arealalRs are underway to retrothe North log
fenceto the height of 7 f{2 m)to protectthe bogfrom goats and deer.

In 2009 multispectral and natural col@erial imagery data wasllectedfor the Kaud
watershed which included thepgr plateau portion of the NARThis imagey has been
analyzed to obtain precise locations for priority weeds, particularly Australian treanfirn
kUhili ginger, in orderto target aerial weed contr@igure 5)

In 2010, staff builta weatherponvithin the NAR. Located just outside of the North Bog fence
on the east side, this weatherport will serve as a main location for stegingl resouses
managemenperations into the Uppétanakpd aamd Alaka units (see Fig. 4) Management
goals for these units are described in the ManageRregram sectionf this plan.

7. MANAGEMENT PROGRAM
The overall management goal is to manage thredkgetmtegrity, diversity and functioning of

Hono O NU ecBsydsteinso hatBhe unique natural resources are protected, maintained,
and enhanced.

34


javascript:openWindow('genusdescr.cfm?genus=Alyxia')
javascript:openWindow('speciesdescr.cfm?genus=Alyxia&species=stellata')
javascript:openWindow('genusdescr.cfm?genus=Psydrax')
javascript:openWindow('speciesdescr.cfm?genus=Psydrax&species=odorata')

Management programs that support this overall goal include the following:
Infrastructureand Facilities

Ungulate Management

Weed Management

HabitatProtection and Rare Species Restoration

Fire Prevention andégponse

Monitoring

Outreach and ducation

Enforcement

Partnership Collaboration

©CoNorwNE

Management of key areas is proposethis plan,and priorities a& based on biological

resources, tleats to those resourcasd the feasibility of management (e.g. topography and
access).Cultural resource protection is included in management prograragecion of the

natural resources in the Reserve through tbgrams above is the primary meansrtgct the

cultural resourcesAc cor di ng t o tMael ymo(u2nOtOadi)n, lIfeénds cape, i
and the intangible components therein, are a part of a sacred Hawaiian landscape. Thus, the
landscape itselfishighh y val ued cul tur al property.o

The Reserve has been divided into three general management areas with unique qualities and
different threats and management priorities.

Upper Plateaud This area is the highest priority management area in the Reserve the

intactness of the native ecosystems. This area includes the upper elevation, montane portions of

the Reserve and forests within the Aldkdateau. This area contains some of the least disturbed

native forest communities in the entire Resenve t theextremely rugged topograplayd
containsnumerous critically endangered birds and plants. Management priorities include feral
ungulatecontrol, rare species restoration and-native weed controlManagement units in this

area include Northanakp@® aSouthHanakb® ai Al akaoéi and Honakoa (Fi

Lowland- This area includes the lowland portions of the Reserve and contains a diversity of

lowland native and introduced vegetat{gigure 4) The main threats to this area are feral

goatsf er all pigs and invasive weeds. The areabs
control, followed by nomative weed control.

Cliffs - This area is made up of steep and mostly inaccessible cliffs containing native grass and
forest communitiegFigure 4) Feral goats pose a threat to native plants as they use the rocky
cliffs for shelter. The areads hi ghenatve manag
weed control.

Infrastructure and Facilities

Objective: Instalhecessarinfrastucture to facilitate staffvolunteerand partner access into
remote areas of the Reseteeconduct natural resources management activities.
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Actions

1. Constructup tothreeweatherports andssociated infrastructure (water catchmeunthouse,
helicopte landing zonesto serve as remote field stations &taff, partners and volunteers

2. Install asolar powered radio repeater at one of the weathfmy$ARS staff and partner
communicationgnd safety

3. Assist in the maintenance of public trails witlie Reserve.

The Hono O NU Pal Reserve is | arge and much
inaccessible. Theinstallationof basicinfrastructuras required for NARS sta#ind partnerso
safelyand effectivelyimplementresourcananagemet actions outlined in this plan

Weatherpos arepre-fabricated weatherproof testhat will beerected on a raised pfabricated
platformraised 2- 4 ft (.6 - 1.2 m)off the groundFigure 3) The approximate size of the
sheltes will be 16 ft wigk by 20 ft long and 8 ft in heigfh m x6 m x2 m). The size of the
platforms will be slightly larger (26t long x 18 ft wide) (8 mx 5.5 m) to accommodate a deck
entrance.Up to 3 weatherports will be constructed in order to support fence buildiddeld
logistics. Each weatherport will be capable of houskid @eople. Additionally, weatherports
will have a6 ft x 6 ft (2 m x2 m) water catchment system with a 5§dllon (1.9 kiloliter)
capacity water tank located near the platform and a pgéictéanding zone.

Outhouss consist of a small enclosed 2 ft x 4.&- 1.2 m)unit with a vented composting toilet
and corrugated roof. Outhouses will be built directly adjacent to the weatherport structures

Figure 3. Weatherportand Outhouse

NARS staff relieson helicopters to access many areas for management, and helicopter use is
currently limited by the lack of safe landing zonételicopterlanding zonesvill consist of a
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small 16 ft x16t (5 m x5 m)clearing with wooden posts leveladd anchored in the @und to
serve as landing pad&anding zones will be located adjacent to weatherports.

Installation ofweatherpdas and helicopter landing zones will require clearing a small area of
vegetation; bwever,impacts will be minimized yokeeping clearing of vegetation to a minimum
andprimarily choosing sites on ridges whee vegetation is sparse and dominated bysfand
shrubs rather than trees. Staff will monitor weatherports and helicopter landing zones for
invasive weeds, andaotrol weeds, if necessaryigure4 shows approximate weatherport
locations. Final locations will be chosen to minimize impacts to native ecosyatensd| as to
conceal structures from view plané&/here staff needs are anticipated to be less, smalle
weatherports or alternatively designed, low impact camps may be constructed.

DOFAW will install a solar powered radio repeateoa¢ of the weatherports improvestaff
and partnecommunicationgnd safetyduring naturatesource management activtier he
radio repeater will be housed in weather protective cases and powered by solar panels.
Additional instrumentation mayebadded to repeater structuigne height of the antennae
(tallest component) will be approximatel® - 15ft (3 - 4.6 m)abowe grade.

The portion of the Klalau trail that passes throutite Reserve is theint responsibility of the

Kauai Natural Area Reserve Program atheé Division of State Parksnaintenance will be

collaborative and based upon mutual management.gddise Al akaoi s wtaaisp and
in the Resrve are managed conjunction withthe Na Ala Hele Sta Trail and Access Program

Ungulate Management

Objective: Preserve and protect nativedst and watershed from fetatigulate damage by
construcing andmaintainingstrategic fencingcompletely removing ungulatesofm fenced
management areas and reducing ungulates in unfenced areas.

Actions:

1. Construct strategic fencirtg protect native forests and watershed within the Reserve
from feral ungulatelamage

2. Implement feral ungulate control using a variety of methods that may include special
public hunts, trapping, staff control, aather approved methodis completely remove
animals from fencedreasafter fence construction.

3. Monitor fenced areas faungulate presence following ungulate remoand control
ingress if necessary.

4. Inspect and maintain all fences on a regular basis.

Ungulate managemefur feral pigs goats and deers needed t@rotect the biologial and water
resources of thedsewe and limit damage to native Hawaiian ecosystantsendangered plants
and animals To reducaingulatenumbers sufficiently to protect the resources of the NAR, a
combination ofstrategidfencing and animal removal frohgh priority areass needed. Whout
fencing,perpetualingulate controls needed because r@production of existing populations and
ingress from adjacent properties.
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Fences will contain gates or stepers to continue to allow pedestrian access for recreational and
cultural uses ofhe Reserve.

New drategic fences will be constructed in the approxima2edpOac 890ha)upper plateau
portion of the Hono O Na Pali NARhcluding a majority of the NortH a n a k Bpujhé a i
HanakUpAlbakadi a n(Eigurd é) Maragementunrthistarsa will focus pig
removal and preventintpe establishment gfoatsand deewithin the upper plateau portion of
the preserve.

Additionally, existingdeteriorate fencing alongdwer BZhakearidgewill be replaced to protect
approximatelyl,000ac (405ha) oflowlandwet and mesic forest Usingstrategic fencing in
conjunction with natural barriers to prohibit the ingress gfulates into the areaill make
ungulate control efforts more effective

While ungulate ingress into the low elevation portion of the NAR is primarily from Hanakapiai,
it is possible that ingress into the Reserve from the west may become an issue if feral pigs
becomeestabliskedin Kalalau. Therefore, while it is not necessary at this titnmay become
necessary in the future to construct additional fence along the northwest boundary of the
Reserve, similar to the one constructed along Id®adrakea ridgep prevent ingress of feral

pigs from the west.

Fencing willbe constructed dfogwire orpanelsat a minimum height of 4 ft. Where control of
deer and goats is a priority, the fence wiltbeped with plastic deer mesh. The mesh will
overlap with the lower fence portisasultng in afence heighof 7 ft (2.1 m) The width of

fence corridors will be kept to a minimum so as to create as little forest distudsapossible
Proposedstrategidencingmay cross multiple streams the upland portions of Hanakoa,
Waiahuakua, Halulu, and the Alaké plateau(see Fig 4) Fence design at stream crossings
will allow for movement of water and stream fauna but will prevent feral ungulate ingress.
Where fences cross known game trails, one way animal gates may be installed smimtlals

to exit, but not enter, the protected upper plateau area.

NAR and/or KWA staff and/or contractors will implement fence construction in phases. Initial
field surveys have been conducted to identify approximate locations for the planned fence
alignments The final alignments for strategic fencing will be based on terrain, feral ungulate
movement patterns, sensitive resources, and feasibilityal f€nce alignments will be sited to
avoid impacts to botanical, faunahd archaeological resourcés particular no construction

will occur at or near seabird nesting sit¥#8hen practical, strategic fences may follow existing
trails to avoid impacts to sensitive habitaBtrategic fences may run along and/or across major
ridgelines to prevent movemieof animals.Approximately4.8 miles (7.7km) of fencing is

needed, at an estimated average cost 89,800 per mile (labor, materials and helicopter).

As fence construction is completed, various methods will be used to remgukates Public

hunting will be encouraged during the first phase of ungulate renmowainsersitive habitat
portions of the Rserve that are easily accessdihel where human and dog activity does not
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poseathrat t o t he Re fAdditiona éostrolmetisodsuhudmg dsives, trapping,

staff control snaring andother approved methodsSt at e of ,hhayWweaneadéedto2 00 7))
remove all the ungulatésom the remote, upper elevation portions of the ResdRS staff

will work with public hunters and adjacelandowners (e.g. Division of State Parks) to remove

feral pigsin the lowland portions of the Reserve (Waiahuakua divdell Cliffs), prevent pig

ingress into Kalalau vallefcurrently pigfree), and reduce goat populatior&pecial hunts and
logistical support for volunteer hunters may be used to increase puhtiag pressure in key
areas.DOFAW ungulate control metius are outlined it at e 0 2007HTackm@cal 6 i

Report No. 0701, Review of methods and approach for control@f-native ungulates in

Hawaii http://www.state.hi.us/dInr/dofaw/pubs/Ungulate Control Methods FINAL Mar 2007.pdf

Inspection and mintenance of fences and monitoring for ungulate presence will be necessary as
fencing is completed and ungulates are removed to prevent reinvasiayutdtefree areas.

Proposedrencing(Figure 4)- In order of priority

1. Al a k a 6 Apprbximately2.7 mi (4,345m) of newstrategicdfencealongthe southerrside
of the Reservérom the rim of Kalalau vadly near Pihedookoutto the rim of Wainiha
valley north of Kilohana lookout This fencewill prevent the ingress of feral pigs into the
project site from the Alal@plateau while the steep cliffs to the west, north, and east will
serve as natural barriers preventing ingfem® other areas

2. UpperPZ(kea Ridge Approximately0.5 miles (804 m) of new strategic fencing is needed
to prevent movement of goats up the ridge into the ReSestamak p@® a\orth unit

3. Upper Bhakuao- 1.2 mile (1,931 m) of new strategic fencinfjom Kalalau rim to Hanaka
rim is needed t@reventthe movement of goats into théanaoka unit of th&eserve.

4. Lower Bhkea- Approximately0.5 miles (804 m) ofeplacemenstrategiciencing is
needechear mile marke2.50on the Kalalau Trail to prevent feral pig ingress idtm o |, u | u
Waiahuakua, Hanakoa@akuao and Kalalawalleys This fence will increase the
effectiveness of ungulate control efforts in 1,22%486 ha)ft h e R eleswandwvetd s
and mesic forests well as prevent the establishment of feral pigs inl&abkzalley. The
fence will have gatesorstepv er s t o continue to all ow publi
trail.

5. Wainiha rim toHanakp@® a 0.4 miles (43m) of new srategic fencinds needed tprevent
the movement of goats into teasternmostgrtionsof theReserve.

6. Proposed supplemental strategic fencing (up to 2 miles (3,21-8Supplemental strategic
fencing (Figure 4) may be necessary in other portions of the Reserve if natural barriers and
proposed fencing described above are not effeat preventing movement of feral
ungulates into the upper plateau. Supplemental strategic fencing sites will be selected, if
needed, based on the movement of feral ungulates.
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Figure 4. Proposed Management Actions
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Weed Management

Objective: Protecintact native areas within thiReserveby eradicating or containing select high
priority weedswithin protectedareas ané@radicating incipient weeds along commovasion
corridors (e.gtrails, fences).

Actions:

1. Develop a control stratedyr priority weeds (Australian tree fern{kili ginger and other
weeds)in the uppeplateauportions of the Resenteased on the results of high
resolution aerial imagry analysis

2. ControlAustralian tree fern andXili ginger in the upperlpteauof the Reservesing
aerial spraying from helicaprsand grounebased control.

3. Control weeds alongwvasion corridors (e.gtrails, fencesysingapprovednethods
(chemical, manual and/or biocontrol).

4. Maintain procedures to prevent introduction of new weeds (i.e., sanitation protocols).

5. Monitor managment efficacy in intact native areas to determine if weed control
measures are effective and whetheviggtation intervals can be lengthened.

6. Monitor weeds using additional aerial and ground surveys to detect changes in long term
distribution and abundas.

7. Assess the need for invasive species management in the lower portions of the NAR.
8. Supportislandwide andstatewide weed early detection and prevention programs and
weed control research including new chemical, mechanical and biological control
technques, and participate, where appropriate, in experimesad control

management

Weed control goals for thecistingHono O NU Pal i NAR include ear/|
the establishment aficipient, habitat modifying weeds that are not curremitesent in the NAR

or are still localized. For priority weeds already present in the NAR, the goal is to eliallnate
known occurrences within targeted control areas and/or to contain the spread of priority species.
Due to limited resources for monitoring and control throughout tieesete foresareas, NAR

staff will focus control efforts in disturbed areas suchraits and fence lines as these often serve

as corridors for weed establishment and spr&adventions a critical component of the weed
management program, andstimportant to avoid and/or reduce thadvertenintroduction and
spread of weeds by re@rchers, managers and studentskimg in and visiting the area. NARS

staff and volunteers will follovprotocols forcleaning of boots, equipment and vehicles prior to
entry into the NAR.

The uppemplateauportion of the Reserve the highest prioritjor intensive weed control as

these areas contain the most intact native ecosystems. This area is also the highest priority target
for fencing and feral ungulate removaRemoval of ungulates from fencadeads a critical

step in weed contrpparticdarly in relatively intact montane foredtecause it allows for the

recovery of native vegetation by minimizing ground disturbance and reducing the spread of

weeds by ungulatgStoneet al. 1992)
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NARS staffwill use newly developed techniques for mapgpand control of Australian tree fern
andkUhili ginger, currently the top two priority weeds in the upper portions of the Rederve.
2009,The Nature Conservancy of HaWigiTNC) contractedResource Mapping Hawato
collectmultispectral and natural color imagery for most of the KWA manageaneat

including the upper elevation portions of the Resetagagery for portions of the KWA was
analyzedand detailed maps @éfustralian tree feriare being used tdirect aerial and ground
based weedontrol efforts. In May 2011, Resource Mapping colefed a contract to anede

high resolution imagery for the presence of Australian tree fern @il gingerin the Reserve.
The results of this alysis are presented in Figure Besource Mappinglawaid continues to
refine and improvenethods for imagerglata collectiorand analysis foadditional weed species.
TNC alsocollaborated with Univeity of Hawaii scientists anbelicopter companies ttevelop
aneffective low volume, folinaerial control method for éstralian tree fernThe Kauai NARS
program will utilize this technology to control these target weeds.

Weed mapping is essential tewetloping a compghensive control strategyistribution

mapping includes compilindata from aerial imagerground surveysincidental observations
and reconnaissance surveys to map the distribution and abundance of weeds. Results from
surveys will th@ be used to better delineate the weed populations core extent and outlying
individuals, and permit the development of an effective control strategy. NARwv#taifso
monitor weed control areas to evaluate the effectiveness of control efforts.

A combination of control techniques including manual, mechanical and herbicides are used to
remove weeds. The technique used is based on the characteristics of the target species, the
sensitivity of the area in which the species is found, and the effectivefni@égscontrol

technique. Weed control research into new monitoring, mapping (including remote sensing) and
control methods will be integrated into the weed management program over the course of this
plan as appropriateDue to widespread and heavy stfgions of certain weeds (e@idemia

hirta, and Kahili gingerand limited resources, NARS staff and partimendto test the efficacy

of approve biocontrol agents within theeRervewhen available

Lowlandareashave more weed problems than tipper areasurrertly targeted for weed
control. Weed control in these areas will focus on control of incipient invasions of new species
or localized control within targeted areas (e.g. rare plant restoration areas).

Weed monitoring and mapping will senducted to detect changes in weed distribution and

abundance over time as Wa$ detect incipient invaders (additional discussion under Monitoring
section).
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Figure 5: Priority WeedLocations(kOh i | i ginger and Australian t
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