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EXECUTIVE SUMMARY

The Hawai 6i Depart ment esdDNLR),ahnodgh thenRivisiNraof Foresiryf andR e s o
Wil dlife (DOFAW), manageForedtResedve(PWWFR)Ih@& tPhué uP Wauw
AnahuluGame Management Area (PAHGMA)Nor t h Kona, on the | sl and
home to native bird, ptd and invertebrate specias well as nomative game mammal and bird species
Current land managemeintn t he Puou Anahul uis@iaarlg forvaintengneeroke n t
non-native game mammal populations for huntimgaddition to conservationofat i ve habi t at
Wabdawaoda For es t-usikaees etremanagensernteludesgame population maintenance

for hunting, natural resource conservation and restoraimhother activites such asttle grazing and

trail use.

This Habitat Conarvation Plan (HCP) is intended to consider and mitigate for the potential impacts

from DOFAWgame mammananagement activities on endanger ed
and Puodu APamhAneh 103,988 aceegotential negative impacts @overedPlant species

are primarily in the form of direct take from grazjryowsing,andsoil disturbancassociated with the
management ajame mammals and catttethe Plan Area This plan as a whole intends to provide for
avoidance and minimizationeasures, and mitigation which will provide net benefit to the species and
environment, above and beyond any incidental take of protected species which may occi#ae to

actions. This plan will also utilize the grazing activities of game mammals atti ¢a reduce fuel

loads outside gblanned and existing ebosures to prevent wildland fire whigcha primarythreat to

dryland forests.

Covered Specidgely to be impacted b¥lanactivities were identigd through consideration of
previous botanicahnd wildlife surveys, as well as ethe-ground botanicahnd wildlife surveys

performed as part of the HGRanningprocessA model has been developed to estimatediesityof
individuals of each coveredanit species within thelanArea These estimates are used to quantify the
level of take anticipated for the covered plant species over the course of the HCP. All plant species
locatedoutside of fenced units are considered subject to Bkea ¢ k b uimxmotis Manquda
blackburn) is the only insect species that has been identified as potentially impacted by activities within
thePlanArea primarily from removal ohon-nativetree tobaccoNicotiana glauca from fuelbreaks to
allow access for managenteand hunting activitiesClearing of fuelbreaks and roads is critical for
overall fire suppression in the Plan Ar&ata from larval surveys are used to estimate take of larvae in
thePlanArea as well as guide avoidaneoeinimization, and mitigation aicins.

The focus for the stabilization of threatened and endangered species occurringheitPian Areavill
be on restoration of functional communities. These communities should support not only stable
Covered Specigsopulations, but represent fullynctional (insofar as possible), sslistaining
communities with minimal dependence on human management.

Exclosures are the most effective tool for the avoidance and minimization of threats from ungulate
grazing, browsing, and traffic on plant populatsoCurrently,4114 acres (3.9 % of Plan Area) are

fenced within seven exclosures across the Plan Area, and additional 4,066 acres (3.9% of Plan Area) are
proposed for fencing under this HCRake estimates are combined with species stabilization criiteria

define mitigation goals for each plant species. Monitoring of compliance and take of protected species,
review and implementation of adaptive management measures are required by lawnsodedhat the

HCP is implemented correctly, efficientlgnd dfectively for the species, environment, and all parties
concerned
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1. 0 | NTRODUCTR LIOANNVEBRVI EW

1.1 SUMMARY
The Hawai 6i Depart ment s@¢ONLR),ahrodgh thenDivisibheot ForesaayiandR e s o
Wil dlife (DOFAW), manages |l ands in the Pudou Wabo

Anahul u Game Management Area (PAH GMARhe,proposed Nor t
PlanArea(total of 103,98 acresjs on the western side of North Kona, includesfhe 6 u Wa 0 a wa 0 a
Forest Reserve (TMKs-3-1-003-001, 37-1-004-001 and 37-1-0040 1 8) and Pudéu Anahu
Management Area (TMKs-3-1-001-001, 37-1-001-004, 37-1-001-006, 37-1-001-007, 37-1-002-

001, and 37-1-002-013)(Figure 1.1). The area is home to native andmadive game, bird, plant and
invertebrate specieCur r ent | and management in the Pudu An.
primarily for maintenance of nenative game mammal populatiofts hunting, in addition to
conservation of native habit atusealawke managedmnewa 6 a F
includes game population maintenance for hunting, and natural resource conservation and restoration,
as well as other activitessich as cattle grazing and trail uges anticipated that these activities have the
potential to result in the incidental takeafe animal species, Blackb@srsphinx moti{Manduca

blackburn), and15 federally listed plant specie’s Asplenium peruanumvar.insulare Uhiuhi
(Caesalpiniakavaiensi} Kauila (Colubrina oppositifolid, Honohono iaplostachys haplostachya

Maé hau heleHlibiscus brackenridgessp.brackenridge) |, K Kékia drgnarioide}, Neraudia

ovata 0 ANotharestrum breftorum), Halapepe Pleomele hawaiiensjsPake (Portulaca

sclerocarpd, Hawaiian Catchfly Silene lanceolata Pgpolo K mai (Solanum incompletuynCreeping

Mint (Stenogyne angustifoliaAde Zanthoxylum dipetalumar.tomentosury and Ae (Zanthoxylum
hawaiiensg Potential negative impacts on these listed plant specigsiararily in the form of direct

take fom grazing, browsing, and soil disturbance associated with the management of game mammals
and cattle in the Plan AreRotential impacts t&lackburrés sphinx mothlarvae and eggare primarily

from the clearing andhaintenance of fuel breaks and femned drive accessoads. No other listed,

proposed, or candidapant or animabkpeciesare anticipated to be taken Blanactivities.

State (HRS 19®) and Federal (Bdangered Species Adaw requires provisions for protected species
impacted byPlanactions and therefor&LNR is seeking an Incidental Take License (ITL) in

accordance with Chapter 145, Ha wai 06 i R €his pesnatds isS&uedaby thetDéNFRhe

Habitat Conservation PigHCP) supports the issuance of this permit, and describegi@wpplicant

will avoid, minimize, mitigate, and monitor the incidental take of endangered species that may occur
thePlanAreaduring the management and maintenance ofmative game mammaand hunting

within thePWWFRandPAHGMA. TheHCP willintegr at e componenéwsta of t he P
Management Pla(PWWMP)(2003) as well as the developing Game Management Plad forwa i O i
TheHCP outlines a monitoring protocol to determsuecessful mitigation foeach species througit

the duration of game magement activities in thelanArea Additionally, thisHCP incorporates

! A number of taxonomic changes have taken placendutie development of this HCP. We have
compiled a list of taxonimically accepted names for species (Appendix F) that we are aware of and left
the commonly used names in the document for ease of understanding and use.
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adaptive management provisions to allow for modifications to the mitigation and monitoring measures
as knowledge is gained during implementation.

Timely implementation of this plashould provide net benefit to the species and environment, and will
increase the likelihood of recovery of the endangeratthreatened species that are the focus of the
plan This plan, with an approved Incidental Take License for anticipated takessf $pecies, should
address applicable requirements ungtateand Federaéndangered species law.
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North Kona Game Mammal Habitat Conservation Plan Area

— Plan Area
=== Highway ‘”‘*g\é;‘e

Property Boundaries s

. Map
= Logation

Figure 1.1PlanArea(103,988 acres) ncl udi ng Pudéu Wa,FPavada@aAnbBbuést Gl
ManagementArea nd t he Pud6u Wa 6 awydNarth-Rana, sland of Bawdi.d Sanct
Internal red outlines signify private inholdings and are excluded from the Plan Area
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1.2REGULATORY SETTING

1.21 Endangered Species Act

The ESA and its implementing regulations prohibit the take of any fish or wilsiiécies that is
federally listed as threatened or endangered without prior approval pursuant to either Section 7 or
Section 10 (a)(1)(B) of the ESA. Section 9
pursue, hunt, shoot, wound, Kill, trap, capfuwecollect or attempt to engage in any such
conduct. o The term harm means an act that ac
species, and may include significant habitat modification or degradation (50 Code of Federal
Regulations [CFR] 813). In addition, Section 9 of the ESA details generally prohibited acts

and Section 11 provides for both civil and criminal penalties for violators regarding species
federally listed as threatened or endangered.

ESA section 4(f) requires the USFWS tord®p and implement recovery plans for the

conservation and survival of listed species. Recovery plans must describe specific management
actions, establish objectives and measurable criteria for delisting, and estimate the time and cost
to carry out meases needed to achieve recovery. The USFWS has developed recovery plans
for the Big IslandPlantCluster and Blackbu@s sphinx moth (USFWS 1998005. The

biological goals and objectives identified in Sectb@are consistent with these recovery plans

1.22Chapter 195D, Hawai 6i Revised Statutes

The purpose of Chapter 195D of Hawai 6i Revi s
perpetuation of indigenous aquatic life, wildlife, and land plants, and their habitats for human
enjoyment, forscieni fi ¢ pur poses, and aSectionlO5Dd) Sestionof e c
195D4 states that any endangered or threatened species of fish or wildlife recognized by the
ESA shall be so deemed by State statute. Lik
endangered or threatened species is prohibBetfion195D-4(e)]. Under Section 1958(qg),

the Board of Land and Natural Resources (BLNR), after consultation with thésState

Endangered Species Recovery Commi(EE8RQ, may issue a temporary Incidentalkéa
License (subsequently referred to as an Al TL
incidental to the carrying out of an otherwise lawful activity.

In order to qualify for an ITL, the following must occur:

1

)l
)l

T
1

The Applicant minimizes and tigates the impacts of the take to the maximum extent
practicable;

The Applicant guarantees that adequate funding for the HCP will be provided;

The Applicant posts a bond, provides an irrevocable letter of credit, insurance, or surety bond, or
provides otlr similar financial tools, including depositing a sum of money in the endangered
species trust fund created by 198D, or provides other means approved by BLNR, adequate to
ensure monitoring of the species by the State and to ensure that the apptiesatltactions
necessary to minimize and mitigate the impacts of the take;

TheHCPincreases the likelihood that the species will survive and recover;

TheHCPtakes into consideration the full range of the species on the island so that cumulative
impactsassociated with the take can be adequately assessed,;
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The activity permitted and facilitated by the license to take a species does not involve the use of
submerged lands, mining, or blasting;

The cumulative impact of the activity, which is permitted andifated by the license, provides

net environmental benefits; and

The take is not likely to cause the loss of genetic representation of an affected population of any
endangered, threatened, proposed, or candidate plant species.

Section 19521 outlines tle requirements of HCPs, which are similar to those in federal regulations
According to this section, HCPs submitted in support of an ITL application shall:

T

Identify the geographic area encompassed byBE, the ecosystems, natural communities, or
habitd types within thePlanAreathat are the focus of tHéCP, and the endangered, threatened,
proposed, and candidate species known or reasonably expected to be present in those
ecosystems, natural communities, or habitat types iRPn@Areg;

Describe tle activities contemplated to be undertaken withinRlaanAreawith sufficient detail

to allow the department to evaluate the impact of the activities on the particular ecosystems,
natural communities, or habitat types within #lanAreathat are the fous of theHCP;

Identify the steps that will be taken to minimize and mitigate all negative impacts, including
without limitation the impact of any authorized incidental take, with consideration of the full

range of the species on the island so that cativél impacts associated with the take can be
adequately assessed; and the funding that will be available to implement those steps;

Identify those measures or actions to be undertaken to protect, maintain, restore, or enhance the
ecosystems, natural commities, or habitat types within tifelanArea a schedule for

implementation of the measures or actions; and an adequate funding source to ensure that the
actions or measures, including monitoring, are undertaken in accordance with the schedule;

Be consigtnt with the goals and objectives of any approved recovery plan for any endangered
species or threatened species known or reasonably expected to occur in the ecosystems, natural
communities, or habitat types in tRé&anArea;

Provide reasonable certairttyat the ecosystems, natural communities, or habitat types will be
maintained in th&lanArea, throughout the life of thelCP, in sufficient quality, distribution,

and extent to support within tidanAreathose species typically associated with the

ecoystems, natural communities, or habitat types, including any endangered, threatened,
proposed, and candidate species known or reasonably expected to be present in the ecosystems,
natural communities, or habitat types within #lanArea

Contain objectivemeasurable goals, the achievement of which will contribute significantly to

the protection, maintenance, restoration, or enhancement of the ecosystems, natural
communities, or habitat types; time frames within which the goals are to be achieved; psovisio
for monitoring (such as field sampling techniques), including periodic monitoring by
representatives of the department or the ESRC, or both; and provisions for evaluating progress in
achieving the goals quantitatively and qualitatively; and

Provide foran adaptive management strategy that specifies the actions to be taken periodically if
the plan is not achieving its goals.

In addition to the above requirements, all HCPs and their actions should be designed to result in an
overall net benefittothetarat ened and endan g(Bectodl95EROe ci es i n Ha
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1.23Chapter 343, Hawai 6i Revised Statutes

DLNR has determined that the approval of an HCP and issuance of an ITL under HRS Chapter 195D
will be accompanied by environmental review pursuatt®s Chapter 343['he environmental
assessmerfEA) is currently being drafted.

1.2.4 National Historic Preservation Act

Section 106 of the National Historic Preservation Act of 1966, as amended (16 U.SeT s84))

requires federal agencies to takeiaccount the effects of their proposed actions on properties eligible
for inclusion in the National Regi ster of Histo
resources, 0 which includes pr e htursstthatraie istedamdr hi st
eligible to the National Register of Historic Places. An undertaking is defined as a project, activity, or
program funded in whole or in part under the direct or indirect jurisdiction of a federal agency; including
those carrid out by or on behalf of a federal agency; those carried out with federal financial assistance;
those requiring a federal permit, license or approval; and those subject to state or local regulation
administered pursuant to a delegation or approval byexdedgency. The issuance of an ITP is an
undertaking subject to Section 106 of the National Historic Preservation Act. Cultural and archeological
resources surveys have been conducted fdPldne TheDLNR will coordinate with the State Historic
Presevation Office on cultural resources and address any potential issues in the EA.

17



1.3PLAN DESCRIPTION

1.3.1Plan History

The PWWFRand lands just northeast withtHAHGMA have been identified as titan Area(103,988
acres)or the purpose of this HCPn 2003, DLNR adoptedla nage ment Pl an f or t
Pudu Wadbawada and t he NRANNMP. Cuwrentdysthedaihds Rithid thilad n a h
Areaare being managed for grazing of Atetive mammals, fire management, natural resource
manaement, and public hunting according to the guidelines in the Management Plan. In particular,
management for endangered plants invethe construction of fence exclosurgése maintenance of
existing exclosuregence maintenanceutplanting,and weed entrol for 22 conservation units ramgg

in sizefrom 10 toapproximately2000 acresor a total of approximatel8,180 acresCurrently, 4,114

acres within seven exclosures are fenced within the Plan Pifegen of the units, an approximate total

of 4,066 acres (3.9 % of the Plan Area) will be newly constructed to priatsitti plant populations and
allow for additional mitigation area for Covered Specids current and proposdeénced exclosures

will function to protecCovered Speciess well aseave as outplanting sites fonitigating take of
CoveredSpeciesfound within thePlanArea

h
u

To date, several botanical survelggval Blackburids sphinx moth surveysa multryear game mammal
study (Appendix A), and a vegetation monitoring study (Apipe€) have beeronducted to identify
game mammal home ranges, the location of endangered species witRlartAeea, and the effects of
ungulates on endangered plamespectivelyData fom botanical surveys were used, in conjunction

with moisture ad substrate maps and species range data, to extrafoladeed Specigsopulation size

to unsurveyed areas. The survey and extrapolation valueshese studieserveas the basis for
avoidance and minimization strategies amtgation goals. Data gaghed from game mammal home
rangesareuselt o det er mine the geographic scope of the
Impact(149,228 acres) The calculated home ranges for mansirathe PlanAreaare 9.35 krhfor

female sheep, 12 Knfor male sheep, and 16.3 Krfor goats. The largest of the three home ranges (16.3
km? for goats, or 2.25 km diameter) was used to calculate the area of potential impact. The Area of
Potential Impact includes a 2.25 km buffer extended out on all sides from #ed=BMA boundaries,
except for the uphill (mauka) boundary along the Pohakuloa Training Area (PTA) border where a
boundary fence limits ungulategress(fig. 1.2).

Background information from the Management Plan applies directly to the HCP, anckferther

repeated here (20035)°. In addition, the coverage area of the Management Plan does not extend into
themauka ands of Pudéu Anahul u, and there is current
lieu of a management plan, the guidingpiinties of the Pud6u Wadawadba Man
wherever applicable. For more in depth background information, please refePid/iN@1P.

% Note that the geographic settingdastope of activities in the Management Plan show some overlap but differ from than
that of the current HCP

18



North Kona Game Mammal HCP Area of Potential Impact
Plan Area Area of Potential Impact

& Map
Logation

====_Highway [ Private Inholdings

___|Exclosures (current and proposed)

Figure 1.2 Area of Potential ImpactLl39,783acres) This area includes thda? Areawith private

inholding and exclosure acreages remopkds a 2.25 km buffer to include those areas potentially

impacted by ungulates residing in thlanArea. The buffer is based on empirical evidence from radio
coll ar data. No buffer i sundargltetausd & fdnceabomg thataindary h i
prohibits movement of game mammals in that direction.
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1.3.2 Purpose and Need for the Plan

Hawaii's natural resources are managed under the authority and mandates of several laws and
regulations. State law authpeis and mandates the protection, conservation, development, and

utilization of wildlife resources of the State. Specifically, HRS-B#handates that the Department of

Land and Natural Resources (DLNR) shall manage and administer forests, forest resilifes,

wildlife sanctuaries, game management areas, public hunting areas, Natural Area Reserves (NARs), and
other functions assigned by law. HRS Section 1-3mDandates that the Department shall manage and
administer the wildlife and wildlife resource$the State which, by definition, includes both game and
nornrgame species. Section 183urther mandates that the Department shall adopt rules protecting,
conserving, monitoring, propagating, and harvesting wildlife and under-283aBd that the Depament

is given the authority to maintain, manage, and operate game management areas, wildlife sanctuaries,
and public hunting areas for these purposes. Within the DLNR, DOFAW has been delegated the
management responsibility for terrestrial wildlife and glaene management component of that

progr am. It i s because of this mandate that gam
Puo6u AnThishHCP seeks to strike a balance between the needs of the game management program
and the protection of the tiae biota found in the area.
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1.4 COVERED ACTIVITES: Game Management in the Plan Area

Hawai 6i 6s game mammal management program provid
game mammal s in Hawai 6i ar e notctsroadensitivenaived s o me
species and ecosystems (Coblentz 1978, Gatbwh 2000, Campbell and Long 2009, Spear and Chown
2009, Nunezt al 2010, Thaxtoret al 2010, Coleet al. 2012). Because of this, management must

direct both game and hunting actigs towards less sensitive aredsiu WaawaaF R and t he Pu
Anahulu GMA (collectively the Plan Area) are actively managed for game mammals, and both contain

a significant area of tropical dry forest (Giffin 2009), which is a globally endangeregsézms(Miles

et al 2006, Thaxtoret al 2010). Game mammals in the Plan Area include feral figs ¢crofg feral

sheep Qvis arieg and feral goatsGapra hircu3. The following is basic information on the history of

the introduction of these speciéleir basic effects on the structure and function of ecosystems in

Hawai 6i, and their current abundance and distri

1.4.1 Background

The only two mammal s that ar e naltasiuwwuscinereusHa wai 0 i
senotug and the Hawaiian monk sedi¢nachus schauinsland{Tomich 1969). Because of this,

native Hawaiian plants evolved in the absence of browsing and grazing mammals and they often lack
physical and chemical defenses that would help to protect theme($884). Ungulates can influence

plant individuals, populations, communities, and the fluxes and pools of nutrients within ecosystems
(Pastoret al 1988, Hobbs 1996, Douglas and Evans 1997, Augustine and McNaughton 1998). Within
tropical dryand mixedne si ¢ ecosyst ems i n -ndtvewagulatésonthehe ef f ec
environment interact with other factors including drought, invasive plants (e.g. fountain and kikuyu
grassesPennisetum setaceuamdP. clandestinur), wildfire, and anthropogenic disrbances (Allen

2000, Blackmore and Vitousek 2000, Cabtral 2000, Cabiret al 2002, ElImore and Asner 2006,

Castilloet al. 2007, Cordell and Sandquist 2008, Broekal 2009, Thaxtoret al. 2010).In particular,
largescale wildfires have eliminadle | ar ge portions of dryland fores
alien grass biomass, creating a persistent gréldéire cycle (Hughet al 1991, D6ANnt oni o
Vitousek 1992, Hughes aehall20M). (Tlosyras® fire cycWiBere D6 Ant o
ecosystems that are heavily invaded by alien grasses are more likely to burn, and consequently are more
likely to be further invaded by alien grasses, can limit thestablishment of natives (Hughes and

Vitousek 1993). Furthermore, conversion afefsts to grasslands due to fire can degrade and reduce

habitat quality for game mammal$he result of these combined factors is often habitat alteration and

|l oss for Hawai 6i 0s native flora and fawama and c
species.

1.4.1.1 Feral Pigs$us scrofa
Pigs were the first ungulates (hooved mammals) introduced to the Central Pacific Islands by the earliest

colonists to Hawai 0i over 1000 years ago (Kirch
varietes notably the European boar, were introducec
pacific variety (Tomich 1969, Ziegler 2002, Noguekého et al. 2009). Today, feral pigs are abundant

i n Hawai 6i 6s tropi cal f dorievertelsates andPthey can att as veatorsfor s o

the spread of invasive plant species such as bananaasif(ora tarminianaand strawberry guava
(Psidium cattleianum (Diong 1982, Nogueir&ilho et al 2009). Notably, disturbances by pigs create
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breeding grounds for mosquitoes which spread diseases among birds such as avian malaria and avian
pox (LaPointe 2006) . Fer al pigs are most abund
3500 ft elevation), though they do occur as low as 2500dtevation.

1.4.1.2 Feral SheepQvis arie3

Sheep were initially introduced to the island o
and Banko 2011). Because of a lack of predators, feral sheep populations have increased dramatically in
Hawa 0i since their introduction. Feral sheep ar

grass, but they can al so br cSopha@achrgsoptyaSeowaoéit at i o
and Giffin 1983). Feral sheep can cause soil erosion egihdation when herds occur in high

densities on steep slopes. On Mauna Kea, damage to native vegetation due to grazing and browsing by
feral sheep has been cited as one of the causes for the inclusion of 15 Hawaiian plant species in the list
of threatend and endangered species in the U.S. (Ripley 1975, Scowcroft and Giffin 1983,
www.issg.org). In the Plan Area, aerial surveys conducted by DOFAW show that feral sheep are

wi despread i n many areas, especi al | ghulo.eAstudyt he P
of sheep movement patterns (2e0205) in the Plan Area showed that sheep generally used well

defined ranges, characterized by repeated movements back and forth across their established ranges.
There were no instances of clear dispersahfone area to another. Sheep were found more frequently

in open areas during the morning and late afternoon periods, feeding in small herds. On cloudy days,
sheep tended to remain in more open areas for longer periods. During the hottest portidayf the

sheep were often found bedded down beneath the shade of trees or shrubs. The calculated home ranges
for sheep in the Plan Area are 9.35%6or ewes and 12 kfirfor rams. See appendix A for a detailed
description of this study.

1.4.1.3 Feral GoatsCapra hircug

Fer al goats were |ikely first introduced to the
1969, Stone and Anderson 1988). They are currently present from sea level to higher elevations on all
of the main Hawaiian Islands withte excepti on of LUnadi and Kahooc

successfully eradicated in 1981 and 1990 respectively (Hess and Jacobi 2011). Feral goats are mainly
considered browsers, consuming the vegetation of woody plants, but they also consume graminoids
(grasses, sedges, and rush@¥illiams 1980). By preferentially browsing on palatable tree species,

goats limit or prevent the replacement of adult trees that form a native canopy (Scowcroft and Giffin
1983, Stone and Anderson 1988, Hess and Jacobi 261d)r exampl e, by 1900 on
large areas of the island were deforested due to the activities of sheep and goats that were introduced in
themdl 800s (Hess and Jacobi 2011) . Hi storically
conductedy early ranchers where goats were pushed t
(Springer 2012). In the Plan Area, aerial and roadside surveys conducted by DOFAW show that most of
the goat populations occur bteH @ wBiMg mad lasghroch Gld wrhi
Anahul u, though other populations exist near Pu
Management for Game Resources

In order to provide sustainable public hunting opportunities in the Plan Area, arads ofitsirrent

and proposed exclosures will be available for inclusion in public hunting areas and managed as a
sustained yield resource. In this context, sustained yield of ferahatore ungulates will be defined as
maintaining sufficient game poptilan abundance and productivity to provide sustained public hunting
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opportunities (DOFAW Management Guidelines 2)0DOFAW will also take into account the needs
of the hunting community when considering management actions in the Plan Area. Managéprent a
that enhance game population abundance (including but not limited to improving habitat quality,
installation and maintenance of game guzzlers, and hunter quotas or bag limits) will be used to help
facilitate an annual sustainable harvest.

Naturalresource management objectives in this HCP mandate that game mammal populations be
removed from inside fenced exclosures. Game mammals have been observed utilizing much of the
habitat that is located within the proposed fenced exclosure areas, as thegeratd¢o contain
relatively good habitat (Miles Nakahara [for mer
Helicopters]pers. comn). ltis likely that alternate habitat (habitat outside of proposed fenced areas)

will need to be enhanced in order tesere a sustainable game mammal hunting program, to ensure a
guality hunting experience which can be quantified by hunter success rates More quantifiable research
gained through the Hawai 06i Experi mentalng Tropi ca
behavior, seasonal patterns and movements, and habitat suitability will assist in managing these species
across the landscape.

1.41.4.Harvest and Hunting

Portions of Pud6u AnahulRu adneFdaiesaRasgrecrare activelygds e a a
by hunters for both game bird and game mammal hunting. Hunting is conducted by residents from all
over Hawai 6i for food, sport, recr epogramsatPuéduond s
Wa ¢ a vRanclaate back td978, although thiactivity has a much longer history in the area, likely

dating to precontact times. Species subject to hunting inclufideal sheep, mouflon hybrid sheggnat,

pig, andgamebirds.

All public hunting is currently administered via either manned or uneghanter check stations and

requires hunting |licenses and additional harves
Wabawaoa Forest Reserve and Puodu Anahulu Game M
and state holidaysom Novenber through January, and in MarcdB.a me ma mma | hunting
Anahulu Game Management Area usually is usually open during weekends and state holidays from
MarchtoJunek n Pud6u Wadawada Forest Reserve, feral sh
issuance of nuisance control permits and regular hunting procedses t or i cal tr ends i n

Forest Reserve show a sharp increase in the harvest of goats since 2007 with a corresponding decrease
in sheep and pig harvest, which reached their peaR® (Figure 1.3). These trends are driven by a
combination of animal abundance and distribution, hunter preference and effort, and focal game species
that are selected by wildlife officials, as well as bag limits.

Information from biannual aerial survevill be used in part to determine acceptable harvest limits that
lead to sustained populations of game mammals in the Plan Area. Adaptive management will be used to
readjust harvest limits over time if necessary. For example, if sensitive areas graffesited by

% The DOFAW Management Guidelines are being updated. Classification of management in the Plan
Area may change based on the new guidelines.
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mammal activities, such as quantifying limiting factors like soil erosion, browsing affects, then bag
limits can be raised
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Figure 1.3 Historical trends in number of animals harvested (goat, sheep, and pig) from 1995 to 2012 at
Puou wieabea For est Reserve (includes both nu)i sance

1.42 Habitat Enhancement for GameMammals

Planting and protection of seedlings are necessary to recover portions of degraded forest that were lost to
fire andnon-native ungulates. To mitigate the previous loss of game mammal habitat, fast growing,
norrinvasive herb, shrub, and tree seedlings, both native andatove, will be planted annually at

multiple sites in the Plan Area that will be chosen by DOFA&f stThese areas will be temporarily

fenced and when these plants reach an age and height that allows them to escape the most harmful
effects of ungulate browsing, fences will be removed so that game animals may use these areas.
Currently, two such sitegoth less than an acre in size, in the PAHGMA, have been fenced and are

being prepped for outplanting of Kukui. To reduce fire threat, field crews will reduce fine fuel loads

(e.g. fountain grass and kikuyu grass) around these enhancement areas ary ifueklbreaks through

manual cutting and herbicide application. Habitat improvement through these techniques will provide
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cover, bedding sites, and foraging opportunities for game mammals. Habitat enhancement that provides
food, water and cover will n@nly improve habitat for existing populations of game species, but may

also be used as a management tool to draw animals away from ecologically sensitive areas. For this
reason, game habitat enhancement areas will not be placed in close proximityetoatoms

exclosures.

1.42.1 Food Plots

Other common habitat management and game population management practices include the use of food
plots (to provide supplemental food resources), prescribed burns (to enhance and promote the growth of
grasses and logr fireadapted food resources), and mineral supplementation (to improve health and
nutrient resources for game animals) (Yarrow and Yarrow 1999). These management techniques are
used to enhance the habitat of game species to sustain healthy populatraihe dong term. Food

plots are used to help compensate for reduced food availability during fluctuations in resource
abundance, but these will not be a substitute for properly managed habitat. Food plots can also be used
to concentrate game in certaireas. To date, no food plots have been used in the Plan Area for game
management purposes. Future food plots may usémasive plant species that are already found in
Hawai 6i . Typically, pl ant speci essthatthavéehigar e cho
protein content, such as clover (e.g. species from the Geifabum). For example, recommendations

for food plots for whitetailed deer ©Qdocoileus virginianusin the Southeastern United States include 4

to 5 percent cover of wheaté@ clover (Yarrow and Yarrow 1999).

1.42.2 Mineral Supplementation

Mineral supplementation is often used to supplement the diet of game mammals in areas with nutrient
deficient or depleted soils, which have nutripobr forage Mineral supplementatiorsiusually

provided by placing mineral blocks in the vicinity of a water unit. The substrate age of much of the land
within the Plan Area is between 2,000.5,000 years old (Sherrad al.2007), and thus soil

development is limited and nutrient poor. Mover, the dominant grass type is fountain grass
(Pennisetunsetaceumacross the landscape until ~2100 m elevation which then transitions into kikuyu
(Pennisetum clandestingrdominated grasslan@Vagneret al. 1999) Fountain grass is neither highly
pdatable nor nutritious as a forage grass. It may be grazed intensively by sheep or cattle in early spring
while shoots are tender and succulent. However, livestock will usually graze other desirable species
first and avoid fountain grass when given a erefce (USDA 2012). Kikuyu grass, however, is

relatively high in protein and is a preferred foraging grass species for game mammals and other wildlife
(Blacket al.1994). Therefore, in areas dominated by fountain grass, occasional mineral
supplementatin may be necessary to maintain healthy game populations. Mineral supplementation can
help with growth, development, and also provide critical nutrients for physiological maintenance of
body functions, especially in those areas dominated by fountain grass

1.43 Game Mammal Infrastructure

Other game management activities include the installation and maintenance of game guzzlers (watering
troughs), clearing and maintenance of 4 wkdrele roads, and installation and maintenance of
informational signageral hunter check stations. These actions are described in greater detail below.
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1.43.1 Game Guzzlers and Cattle Troughs

Water is needed by game mammals for important physiological processes such as digestion, body
temperature regulation, and waste elinima However, the efficiency by which game mammals find

and process water varies by species. Some species can obtain daily water requirements by eating plants
or from dew on forage, and water can become available through the digestive process véhen it is
metabolic byproduct of breaking down fat and starches. Precipitation in the Plan Area ranges from 27.9
inches of mean annual rainfall at the Waihou | rain shed area near the Forest Bird Sanctuary, to less than
10 inches on the northern borders alormm&a hu manu Hi ghway ( Gatdl20l3). 2009
Drought combined with nutrient poor forage causes game mammals to consume more vegetation to meet
nutritional needs and water requirements.

There are currently 24 game guzzlers and 41 cattlgh® scattered across different elevations and

habitat types within the Plan Area, however not all the cattle troughs are functional at this time (see
figure 1.4). Game guzzlers are watering troughs connected to large water tanks that are fed by rain
catthhment systems (usually tin or plastic roofing with rain gutters that lead to water tanks). Pipes from
the water tank lead to a small trough with a float valve so that water wiltHidkedein the container as it

is emptied. The float valve shuts ofetivater when the water reaches a certain level in the trough to
prevent overflow. Similarly, cattle troughs are larger long narrow open tanks with a float valve to refill
as itis emptied. For the purposes of this HCP both game guzzlers and troughs fagetioiater source

for game animals. These water units may concentrate animal activity near the troughs because water is
limiting for game mammals in dry forests due to lack of standing water. Game guzzlers will not be
placed in areas with sensitive plapiecies that are unprotected (i.e. unfenced), and they may also be
used strategically to draw animals away from sensitive areas. No new guzzlers will be built until HCP

i mpl ementation has begun. Thi s wi | rkeasehpepulatione n s ur
abundance of game mammals to a point at which they harm sensitive resources in areas that currently
lack large exclosures. During the 25 year ITL permit duration, we anticipate a maximum of two new
units installed annually, for a total 60 new units.. Finally, all game guzzlers located within proposed
exclosures will be either relocated or fenced off to restrict access to feral ungulates, leaving them
accessible to game birds only.
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Figure 1.4.Game guzzler and cattle trough locatiom¢he Plan Area.
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1.43.2 Maintenance of roads and fuebreaks

Access to hunting areas in the Plan Area is gained through the use of 4dvwheebads that

also act as firduel breaks. Currently there arepmpximately 370 km of roads and fuelbreaks
within the Plan Area. Both fountain grass and tree tobacco, as well as othsaithanspecies
such as fireweedSenecio madagascarensigavily colonize these roads creating hazardous
fuel loads and contributg to fire risk. Previous catastrophic fires in this area have been
attributed to ignition from hot catalytic converters from vehicles parked on tall dead grass. To
mitigate the threat of wildfire and allow hunting and management access, it is dnidicedads

be cleared of vegetation as needed through the use of chemical and mechanical removal
methods. Specifically, road clearing consists of manually cutting weeds as well as spraying
herbicides that are approved for use in fordgistiods are desdsed in the Impacts section
5.2.2.

1.43.3 Information signage

To help facilitate smooth and efficient hunting activities for all parties involved, hunting

boundaries, rules and guidelines, and protected and sensitive areas that are closed to access must

be known by hunters. In order to meet this objective, informational signage will be installed

along hunting boundaries and in appropriate places along trails and roadsides (as well as at

hunter check stations and hiking trail kiosks). A hunter cketaton, located just inside the

main entrance of Pudu Wadbawada, may be staffec

1.44 Research on Game Abundance

Knowing the abundance of game species in the Plan Area is critical for making management
decisions regarding harvest limits and at¢able impacts on habitat. Game mammal abundance
for feral sheep, goats, and pigs will be estimated by DOFAW staff using aerial surveys in the
Plan Area. Flight transects will be established that will be flown repeatedly, and flight time,
belt-transect lagth, search time and protocol, and weather will be standardized so that repeated
surveys will provide information on relative abundance. Relative abundance estimates will
provide an index of changing ungulate abundance over time. However, more research
foraging, seasonal patterns and movements, and habitat use will improve future management
decisions.

Conservation and research efforts in the Plan Area have benefited greatly from the establishment

of the Hawai 0i Experi meot &Whoawapacbdhi Forasf2O0QI
was authorized by the SecretaryAdriculturein 1992through passage tfieH a w aTropical

Forest Recovery Act (Public Law 14674, 1992 . Section 606 of the Haw
Recovery Act states that the HE$Rall be managed as a: (1) model of quality tropical forest
management where harvesting on a sustainable basis can be demonstrated in balance with natural
resource conservation; (2) site for research on tropical forestry, conservation biology, and natural
resource management; and (3) center for demonstration, education, training, and outreach on

tropical forestry, conservation biology, and natural resources research and management. In

2006, heH a w abDLNR Land Boardapproveda Cooperativégreemenbetwesn theUSDA
ForestServiceand DLNR to manag#he HETF, which includeStateLandsin Pu 6 u Wa 6 awa 6 a .
In 2007, DLNR granted a ugermitto theUSDA ForestServicefor theHETF for purpose®f
researcheducation, demonstratioand related purposes. Cumtly, DOFAW and the USDA

ForestService work togetheo coordinateresearchinanagementutreach, access, and
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education within HETF lands. Future collaboration on research within the HETF relating to
game mammal management will inform game manageméwiti&s in other areas of the Plan
Area.

2. DESCRI PTI ON OF THE HCP

2.1 PURPOSE AND NEED FOR THE HCP

This HCP has been prepared to meet the requirements of the ESA and the HRS Chapter 195D,
which apply to the management of game and maintenance astagseciated with the proposed
Plan An HCP is needed because components oPléuehave the potential to result in take of
endangered and threatened species that inhabit or utili®dahérea, including Blackburrts

sphinx moth and 5 plant speciesUnder HRS Section 1958(g), DLNR will authorize take

through the issuance of an ITL. An HCP must be prepared in support of the appactitn

ITL. The HCP establishes the measures and means required to meet the conservation needs of
endangered anthreatened species in tRéanArea, while at the same time preserviting

DLNRGs ability to pursue itgame managemenbjectives with assurances that incidental take of
Covered Specieis authorized.

The purposes of the HCP are to: 1) determine tterpial impacts that thelanmay have on the

listed species or speciesder consideration for listing) address the potential incidental take of

the listed species by setting forth measures that are intended to ensure that any take caused by the
Planwill be incidental; 3) ensure that the impacts of the take will, to the maximum extent
practicable, be minimized and mitigatdd;provide procedures to deal with changed and

unforeseen circumstancég;ensure that adequate funding for the HCP will bevipled; andb)

ensure that the take of the listed species will not appreciably reduce the likelihood of the survival
and recovery of these species in the wild. Implementation of the HCP will provide a

conservation benefit to th@overed Species

The needor the HCP is to authorize, pursuant to HRS Chapter 195D, the takatelisted
threatened or endangered species (or species under consideration for listing) incidental to the
management activitiasf thePlan In order to obtain such authorizationge DLNR developed

an HCP that meeissuance criteria for alifL. The HCP assistSLNR with regulatory

compliance under HRS Chapter 195D, serving as a vehicle for obtaining regulatory stability and
predictability.

2.2 SCOPE AND TERM

This HCP seeks toffset the potential impact of the proposed game mammal management
activitieson the listed specidse. Covered Speciegjith measures that protect and provide a net
benefit to these species islanitle and statewidel'he Applicant anticipates a 3&arPlanlife,
throughout which this HCP would be in effect. With monitoring and revieth®ye SRC
(Endangered Species Recovery Committa®) DLNR, the provisions for adaptive management
will allow mitigation of Planimpacts to be adjusted appropriately. Aatingly, this HCP

includes provisions for monitoring and adaptive management to allow flexibility and
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responsiveness to new information over the life ofRlaan Monitoring and adaptive
management will be coordinatadthin DLNR.

2.2.1 List of Preparers

This HCP was prepared I8tate of Hawai, Department of Land and Natural Resources,
Division of Forestry and Wildlife.

2.3 SCHEDULE

Implementation of this HCP will be donetimreephases. Phase 1: Avoidance and Minimization
Phase, years-8. Phase 2Mitigation Phase, years1, and Phase 3: Maintenance, year246
There is considerable overlap between fencing exclosures that are used for
avoidance/minimization and mitigation. In most cases, these fences units provide avoidance of
take for a givenpecies while also allowing for mitigation sites for additional Covered Species.
In these cases, avoidance/minimization and mitigation activities may occur concurrently. What
follows is a general description of activities within each phase of implementitaoragement

and monitoring activities are described in further detail in the monitoring section of this HCP
(See section 8)2

ThePWWMPIis currently being implemented in th&aR Area, the activities and goals of this
HCPoverlap considerably and actiotaken through PWWMP will work towards fulfilling
avoidance/minimization and mitigation goals required for this HCP. Current management
activities include outplanting, weed control, seed collection, fencing individual Covered plant
species, and removal ohgulates from established fenced areas.

Phase 1: & years: Avoidance and Minimization:

A Installation of Avoidance and Minimizatidence exclosurefrotection ofin situ
(naturally occurring wild individualSyovered Specigs

A Initiate exclosure managemt:

A Upon the completion of fence construction, ungulates will be remfmlieaving
ungul ate control met hods as outlined
07-01,Review of Methods and Approach for Control of Mative Ungulates in
Hawaid (DOFAW 2007). Ungulate removal will begin by driving the animals

out, to the extent possible, followed by opening the units to controlled public
hunting. Finally, DOFAW staff will trap, snare, and shoot any remaining
ungulates.

Reduce overall alien plant cover

Corduct rodentand slug control (if necessary)

o o o

Maintain fuel breaks around fence lines.
A Conduct quarterly fence line and ungulate ingress checks

A Full census of each Covered Species within a given exclosure (within a year of
installation) to reestablish basine and add any losses to mitigation goal.
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A Begin using these exclosures to mitigate for additional appropriate species not currently
occurring within the exclosures.

A Begin annual monitoring ah situ populations.
Phase 2: @5 years: Mitigation:

A Instdl of remaining Mitigationfenceexclosures

A Initiate exclosure management:

A Upon the completion of fence construction, ungulates will be remfmlieving
ungul ate control methods as outlined
07-01,Review of Methagland Approach for Control of Nemative Ungulates in
Hawaid (DOFAW 2007) Ungulate removal will begin by driving the animals
out, to the extent possible, followed by opening the units to controlled public
hunting.

T

Reduce overall alien plant cover

T

Outplant to mitigation goal (+ expected % mortality) in appropriate exclosure for
each Covered Species

A Conductrodentand slug control (if necessary)
A Maintain fuel breaks around fence lines.
A Conduct quarterly fence line and ungulate ingress checks
A Initiate mitgation outplanting and monitoring
Phase 3: 125 years: Maintenance
A Continue monitoring
A Initiate adaptive management based on monitoring results
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3. BONVI RONMENTAL SETTI NG
3.1GEOLOGY

The Island oH a w aid réaitively young on a geological time ssaeologists estimate that the
oldest lava flows are less than 500,000 years old (McDougall and Swanson, 197 2)aiHaral
active shield volcano, is the third oldest (130,000 years old) of the five volcanoes on the Island
(Moore and Clague, 1992). The summit caldera is buried, but the mountain rises to a height of

8,271ft above sea level. Three major rift zones ralfeom the top oH u a |. One afithese, a

poorly defined northern rift, e Xt eandlisabdaubh r ou g h
10 km long and 5 km wide. Lavasidfu a | doel pamarily Holocene in age, but some deposits

date to late Pleistocer(Moore and Clague, 1991). The last eruptioH of a | ddduraei in

1801 creating the Huehue lava flow. Another eruption is highly probable in the next 200 years,

but could occur in the next few decades (Mostral.1987). Walker (1990) considerétiu ddi U

as potentially the most dangerous Hawaiian volcano.
Seismic activity withinrH u a | i€)dureently low and there is no evidence of magmatic

movement such as occurs id) | aanddviauna Loa (Clague and Dalrymple, 1987). The last

maj or ear t hWpauaakwea 6aat oRuwcuur red in 1929,

foundations ad rock walls collapsed.

This eve
tremors that came from a source benéhth a | (M&cRadnald and Abbott, 1970). The quake
was especially severe at Puou Waobawaboa.

Sever

Hu a I'sGlrface lavas are primarily alkalic olivine basalts. Tholeiitic basalts have been found
offshore and in onshore drill holes (Walker, 1990). The volcano is virtualtjissected, but a

few intermittent streams are sulijéa flash flooding. Erosion will probably not have a

pronounced effect on the mountain for a long time, possibly for tens of thousands of years

(Peterson and Moore, 1987).

Two historic lava flows dominate th®mPudu Wabd

Mauna Loa and the 18aB01Kad p | |flevhfiom H u a |. Ualvaafrom these flows covered

thousands of acres of native forest and was responsible for the destruction of several coastal
Hawaiian villages and fish ponds. Both flows are poorly vegetated and only slightly weathered.
Most sulstrates that areetween thee twohistoric flows originatedromH u a |. These vary

greatly in age and intermingle to form a mosaic pattern in the lavéGoh 2003).

3.1.1Cinder Cones

An extinct volcanic vent k nsooated®d-thitkdadaflonva 6 a wa
(Puéu Anahulu ridge) ar e Huhé(owBod e warsoideBhisogi ¢
distinctive hill is over 1 mile in diameter and rises 1,#28bove the surrounding landscape to a

height of 3,967t elevation Erosion, following a radial drainage pattern, has cut many gullies

and ridges on the cone's slopes. This geologically unique landform is composed of trachyte

pumice and contains scattered blocks of trachyte obsidian or black volcanic glass. Trachyte is

one of the most silicic lavas known iha w a(Waidkier, 1990). Due to its older age, high degree
Wadawaoa

of soil developmenae nd compl ex topography, Puodu
diversity and supports a different plant community than the surroundsag ar
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Vegetation on the cone can be classified aGlapua (Nestegiy¥ montane forest (Wagnet al,

1990). At least 21 species of native trees have been reported from this rareahesic

community. Some like thilChele or soapbernyS@pindus saponar)are found nowhere else in

the region. Sever al ot her prominent ci

nder

Hi | I , P &hohao &nk Kileo céhes. Fohohaods dual craters have been fitted with
rubber liners to store water for ranch ude asphalt catchment system collects water for the
reservoirs. Many more small volcanic vents and cinder cones are scattered throughout the area,

but most are unnamé€@iffin 2003).

3.2 SOILS
The most recent comprehensive soil survey of the Islabhthof i (SDA, 1973) shows

co

r

several different soil types at Pudéu Wadbawaoba.

at Puobu Waobawadba are the Wadbdawaobdba sTheyiares

almost 2 meters deep (Giffin 2003).

t hat

Theages oH u a | 1&v& flows have been summarized using correlations between soil depth and
age (Moore and Clague, 1991). Little or no soil cover (except in wet forest areas) occurs on lavas

less than 5,000 years old. On lavas between 51Q0Q00 years old thers iL320 cm of soil.
Flows over 10,000 years old accumulate soils more than 20 cm deep.

3.3 CLIMATE
The weat her pattern at Puou Waoawabda i

rain. The cycle reversen the evening. Cold air descends from the mountain summit and drives

S S
are generally clear and sunny. During the day, the surfdde @&f | &bkoabi large amounts of
solar radiation. This heats air over the mountain and creates updrafts. This rising air mass draws
in moist marine air that condenses as it moves upward. The result is afternoon cloud cover and/or

cloud cover out to sea. Mean monthly temperatareasured at Halepiula rain shedre highest

in September (71.6° F) and lowest in February (41.7° F). Winter frost sometimes occynerat up

elevationqGiffin 2003).

Northeasterly trade winds have |little

nfl

in respect to other large mountains. Winds are generally light, but increase slightly during the

winter months. Strong frontal@ims may pass through the area once or twice a year and winds

can reach hurricane force. These storms often uproot large trees or break trunks and limbs.

Volcanic smog or "vog", released ByQ | avol@mo, is often blown to west a w aby the

trade windsand trapped there under an inversion layer. This haze consists of sulfur dioxide,
ammonium sulfateand ammonium hydrogen sulfate. On windless days, this natural pollutant

sometimes drifts in fr om \ogusallyaarstts imtivlmdsk et s

shift and cause it to be blown out to sea. Recent increases in volcanic activity, beginning in
March 2008, have resulted in an increase of vog @fissions) in the Kona region. A study by
Nelson and Sewake has shown that vog can negatively impachber of native and introduced

plant species with symptoms ranging from leaf yellowing and bleaching to plant death (2008).

mi |

uen

Pu

The study also suggests seed germination may be affected. At this time, it is unknown if the flora

occurring in thePlanAreais being negatively impacted by increased, $vels.
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3.4 HYDROLOGY

I nfiltration of rainwater, fog drip, and dew ¢
Wadbawada and Pudu Anahulu Ahupuadéa. Rainfall i
elevaion. In general the southwest corner of the Project Area, the Forest Bird Sanctuary,

receives the most rainfall. Precipitation gradually decreases when moving northeast as the

elevation decreases. Precipitation in the Project Area ranges from 27.9ohohesn annual

rainfall at the Waihou | rain shed area near the Forest Bird Sanctuary, to less than 10 inches on
the northern borders along Kadéahumanu Hi ghway
Differences in precipitation occur with increasing elea(fig. 3.1). The rainfall zone changes

from mesic at mid elevations to xeric at the upper and lower boundaries. Evaporation is

relatively high, with over 100 inches of annual pan evaporation in the driest portion of the Plan

Area (Ekern and Chang 1985).

Due to the high permeability of the Mauna Loa
perennial streams in the Project Area. Surface flow is minimal and generally restricted-to short
duration flash events. Subsurface water movement down to thedgvater aquifers is the main

form of water transmission (DLNR 2003). The PI
Aqui fer System Area and the OAnaehod6omalu Aqui
the northeast rift estimatedsosfainablée yieldBfd&nhillioh gallonswi t h ¢
per day. The OAnaehodéomalu Aqui fer System Ar ec:
northwest to the western shores of O0AnaehoO0o0me
million gallons per day. (&u and Mink 2006; Fukunaga and Associates 2010).

Groundwater wells and rain water catchment systems are the two major sources of water supply
inthearea. Threemanade reservoirs are present and incl
Hauaina exclosure DLNR 2003). The PoOoohoho6o reservoirs
upper, smaller reservoir is partially functioning, and the lower, larger reservoir-fsinctiional.

The reservoir at Hauaina is fed by rain as well as inputs from a well. There aneliwmear the

Project Area. One is on Pubéu Wadawada Ranch pr
users. The ot her, Ol'd Koholo Well, is no | onge
earthquake.

35



Draft Working document, DO NOT CITE.

VA

Moisture Zones within the Action Area|
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Figure 3.1. Moisture zones within the Areaf Potential ImpactThe Plan Area is outlined in
red.
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3.5FLORA

Covered Specidgely to be impacted b¥lanactivities were identified through consideration of
previous botanical surveys, dhe-ground botanical surveys performed as part of the HCP
processandprevious biological assessments done in the area. The results of these surveys are
included in this section. Following survey results, short description of species, their historic and
current distribution, and habitat needs follow. Plantsvkmto currently and historically occur

within thePlanAreaare listed in Appendix B. The areas encompassed bil#meArea

represent a highly diverse array of habitat types, ranging from dry shrublands and forest, to
mesicwet forest and subalpine shtabd. The dry forests ¢ a w awer@ once host to some of

the worlds most unique and diverse flora and wacker in tree diversity than comparable areas
of wet forest (Rock 1913; Carlquist 1980; Sohmer and Gustafson 1B8y forest systems

have expaenced a rapid and significant loss of area throughout the world (Murphy and Lugo
1986; Janzen 1988; Bullo@k al 1995), and in Hawdj these communities have now been
reduced to approximately 10% of their former extent (Bruegmann 1996; Mehrhoff 1998).
Extensive impacts on and alterations of these Hawaiian ecosystems began with the agricultural
and hunting practices of the early Polynesians, their use of fire for land clearing, and the
introduction of nomnative animals such as the PolynesianRaitiis exulan¥ (Kirch 1982;

Sadler 1999; Burnegt al. 2001; Athengt al 2002). This deterioration and loss accelerated after
the arrival of Europeans through the introduction of ungulates such as cattle,Bheamd

goats further land clearing for agulture and developmerdccidental and intentional firesnd

the introduction of aggressive weetgluding fire-carrying grasses such as fountain grass

(Stone 1989; Cuddihy and Stone 1990; Loope 1998). The North Kona region of the island of

H a w acbntains some of the largest remapidry forest remnants id a w a(Giffin 2003).

3.5.1 VegetationZones(Giffin 2003)

Several different ecological regions are prese
the upper slopes ¢f u a | dod carnitiming downward, the following zones can be recognized:

subalpine (generally above 6,000 ft.), montane (2000 ft.), lowland (below 2,500 ft.) and

coastal (sea levelp variety of vegetation communities occur within each zone. At mid

elevations, montam dry woodl ands dominate the eastern s
montane mesic forests lie to the west.

Rare plants are found in all vegetatmonesaP u 6 u WaaddPwad wa Anahul u. At |
rare plant taxa have been reported from the ardat Of these, 22 are officially listed as

endangered or are proposed endangered species. Botanical surveys reveal that a great number of

pl ants have been extirpated at Puodou Waddawaoda i
threatene®onamia maziesii Asplenium dielerectun@Gardenia brighamiiOchrosia
kilaueaensisDissochondrus biflorudMariscus fauriej andNesoluma polynesicurMany of

these species stildl exi stl pdn 8andjaee plantstsuchasnd s , [
Asplenium peruvianumwar.insulare have only been found in lava tube openings where they are
protected from ungulate damage.

Subalpine Zone

This zone is found at upper elevationstbn a | did ather high volcanoes iraMaid. Plants
growing here are adapted to relatively dry conditions and dramatic temperature fluctuations.
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Days are typically hot and nights cold. These

open, | osshi ®tagdMewosderes®polymorphand scattered stands of native shrubs
and grasses. Dominant understory specie®timwe (Leptecophylldameiameiae)d &eh e | o
(Vaccinium spp,)0A6 a | Dodonaed viscogaand various sedges and rushes. Native mints,
lilies, and ferns often grow abundbnin shaded areas like lava tube openings.

Montane Dry Forest Zone

This zone is found directly below the subalopir

Many rare and endangered plant species are found in this habitat type. Vegetation damage by
feral ungulates, particularly goats and sheep, is widespread. These forests are dominated by

Gehi tlaioandd Aal i 6i . ScanUmariied (Ssattaiim pasiculattimgnd
tAkoko (Chamaesycelowaluang are also present. Namative grasses, such as fountain grass
(Pennisetum setaceQrand weeds, such as fire we&efiecio madagascariegshave replaced

most native understory species. Covered plant species that occur in the montane dry forest are

Asplenium peruvianuwar.insulare Stenogyne angustifolizdlawaiian CatchflyandA 6 e
(Zanthoxylum hawaiien3eEragrostis deflexaanative gassandSOCis scattered throughout
thePlanAreaabove 4,000t elevation.

Montane Mesic Forest Zone
This zone is relatively moist, but not as wet as rain forests. The mesic forest supports a rich

assemblage of vascular plant species. It is best reyieesm the Forest Bird Sanctuary. Koa and

Ghi 6a are the domi n&@t(Masine lessertianpdominatestiee m@ddpeci es .

story, while native shorstature trees and shrubs make up the understory. Introduced grasses,

primarily Kikuyu (Pennigtum clandestinujpand native ferns, especiallaukahi Dryopteris
spp.), cover the ground in forest openings. Other ferns sudhze® (Athyrium
sandwichianury & Rolea Athyrium microphyllurjy andPalapalai Microlepia strigosa are
common in wettershaded areas. No tree fern stratum exists althbuighu 6Qibotigm
glaucun) is scattered throughout the forest.

Two speci es covVv ehAieado eéanthaxylumtdipdtabimar tGrirentosar
occur in the | ower mesthenightshatdefamily(@olamaeead). $hea

st ot

montane mesic forest atKoPagdodud Wadamwmwbmi tch atn@ easn

c a n o peh e 34 nacommunity at about 4,200 elevation. This latter woodland is a
transitional vegetation type that desdsiio about 3,00 elevation. Although greatly altered, it
is still an important conservation link between the moist montane and dry forest types.

T h e&h i6 0& Mma woedland supports many rare agudemic plants and is still one of the
most botanicall}di ver se sections at Pudbu Waodoawaoa.
Koa,6 R o k Kighi (Santalum paniculatujnK @iko (Psychotria hawaiiens)sP pala
(Charpentiera obovafg P pala Kpau Pisonia brunonianp Po 6 oClamxylon sandwicen3e
Ad a SBtieblugpendulinu$, Olopua (Nestegis sandwicenyisandH @ 6 a(Ritsporum

hosmerj. The understory is composed primarily of Aative pasture grasses, but scattered
stands oKu | (Ndtotrichium sandwicensgnint (Stenogyne rugo$aand ferngDryopteris
Pteris, Aspleniuny still persist.

Lowland Dry Forest Zone

This zone occurs below the montane forests. Labnaspyros sandwicengis aghd 6@ ar e

Tr e e

t h e

dominant tree species and occur in both mixed and pure stands. Other less common tdees inclu
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Al a h esydraxadoratum), Wiliwili ( Erythrina sandwicens)séOhe makai Reynoldsia

sandwicensis Hala pepdPleomele hawaiiensisandKauila. The raréama and_amaKauila

pl ant communities are restricteadft Putbhui s zone
Wa 6 a sdowland dry forests and information on their floristic composition were presented in

detail by W. Takeuchi (1991) and The Nature Conservancy (1992).

Endangered plants of the lowland dry forestiee 6 o0 h a Whiut, Kd lei Kaoila and
Halap e p e . Acace koaiais & species of concern.

3.5.2 Previous Botanical Surveys in thePlan Area

Data were compiled from a number of sources documenting the locations of rare and endangered
species found within Rludhedateettienasedto guidedsuney 6 U At
efforts in 20032007 for thisPlan in orderto calculate baseline species numbers and locations,

and to update and identify areas for conservation efforts withiRldm®Area. The original data

sources includgin this review were:

1. The Heritage Databagelawaid Natural Heritage Program/Haw@Biodiversity and
Mapping Program) Maps the occurrences of | isted sp
Anahulu. The primary source of these data is from botanical sucoeykicted along
DOFAW Forest Bird Survey transects in the early 1980s. The landscape has been greatly
altered in the30 years since these surveys and many of the individuals are no longer
extant.

2. Shaw, Castilpand Cl ose; Puou An aferallbotgnical stir9ey with T hi s
an emphasis on threatened and endangered species. These data focused search efforts
within Pudéu Anahulu and upper Pudbu Wadbdawabod:
years since this survey, frequent wildfires and the sulesggavasion of fountain grass
(Pennisetum setaceQrnaveprofoundlyaltered plant communities. Soijguka located
on the Keamuku flow, which were relatively free of fountain grass in 1997, are now
overgrown by fountain grass. The result is a drastocgon of available habitat for
listed species. For example, Shatal (1997)mapped the distribution of 12 individuals
of Melicopehawaiiensison the Keamuku flowNone of these individuals were found
during subsequent HCP surveys and no recruitmielieticopehawaiiensishas since
been observed.

3. Lyman PerryH a w aDistiigt Botanist (DOFAW), 1992004: Rare plant locations
mapped during periodic surveys within Puodu

4. Steve Evans (U.S. Army Pohakuloa Training Area): Locetiof rare plants on adjacent
Pohakuloa Training Area (data property of U.S. Army and not included as appendix).
This information guided survey efforts in t

5. Arnett survey, 2002: Survey of the recerdlgquired Keamuku Parcel.
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3.5.3 Plan Specific Botanical Surveys

35.3.1 20032007 Surveys

Botanical surveys were conducted in BlanAreafrom 2003 to 2007 to determine locations of
rare and endangered species located withifPtaeArea ThePlanAreaistoo large to surey
completely; therefore a stratified systematic sampling scheme was utilized. Survey areas were
stratifiedbased on the following parametettse likelihood of harboring listed species, rsichle
ecological conditions, predicted habitat parameters, dsaw@put from expert knowledge of
the area. Previous survey maps, wildfire history, and lava flow substrate maps were used to
select areas likely to harbor listed species. Consultationdviléis Nakahara and Lyman Perry
(H a waDOBAW), Mick Castillo(H a w aNataral Resource Services), and James Kwon
(USFWS) also assisted in identification of these areas of high likelihood. Thesefareas
potential habitat for listed speciegre then subject to systematic survey by a trained botanical
survey crew.

Large portions of Puodou Anahul u Highwady 1BQ) ldkave Wa 0 a we
suffered repeated wildfires in the pasb decades and pridfig. 3.2). The fires and subsequent

fountain grass invasion have virtually eliminated native spdes most of these area®lan

survey efforts were therefore focused on remainingintgctkk a i n upper Pudu An;
Pubéu Waobawaoda. Il n most cases, the surveyed ar
substrate is rougtedU lava and does ngtet support a blanket of firearrying fountain grass.

A large portion of the HCP surveys were carried out along systematic trafigp@s3). Survey
teams were comprised of two trained botaniste walked roughly parallel lines along each
transect, avigating between waypoints with a halmeld Garmin 12 XL GPS unit. Transects
were positioned km apart oriented along the contour of the land in most cases, following
waypoints every 50fn along transect pathways.

Using the Garmin GPS units, tracksre/eecorded atwo minute timeintervals, along all

transecs. Survey crews generally followed a straight transect, but could meander along transects
in order to inspect nearby vegetation, and to search the area once a rare plant was located.
Approximatly 144 km of transects were surveyéd.(3.3). Results from systematic transects

are included in baseline population estimate calculations.

The other survey method employed viigaided searching,or sampling targeted to areas with

high likelihood foroccurrence of rare plant speciéig. 3.3). Guided searches were conducted

by two or more botanists searching in a dAfree
species of interest was likely to occur. Area selection for guided searches ed®batements

such as past known locations, preferred substrate age and type, elevation, moisture level, and
proximity to other known plant locations. GPS units were carried during guided searches and

tracks were recorded atrlinute time intervalsfig. 3.3). Successive guided searches were

planned after reviewing the coverage and success of earlier search efforts.

Botanical surveys focused on endangered and threatened species. However, the location of
locally rare species arelOCwere also mapped.oF all endangered and threatened species, the
following data were recorded: date, time, UTM, elevation, aspect, topography, slope, age, vigor,
reproductive status, height, diameter at breast height (di#gence/absence of ungulate
damagesubstrate typeand habitat description (based on Jac@ai02) For nonlisted locally
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rare species, the following data were recorchesnber, UTM, date, time, vigor, reproductive
status, height, dhland notes.

Sixteen endangered plant spectetaling2,242 indivduals, as well asine SOCtotalingmore
than 9,000 individuals were identified and mapped during the-2003 surveysTable 3.).
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Figure 3.2. Locations of historical fires in thelanArea
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Figure 3.3. Ground (ransects and guided searchasd aerial (helicopter) botanical survey
tracks completed during the 206B007and 2011survey periodtotaling144 km survey
transects.

42



Draft Working document, DO NOT CITE.

Table 3.1. List of species andumber of individual$ound during 20022007 botanical surveys

Scientific Name Common Name # of Individuals

Endangered

Asplenium peruvianum n/a 65
Caesalpinia kavaiensis Uhiuhi 50
Colubrina oppositifolia Kauila 735
Haplostachys haplostachya Honohono 126
Hibiscus brackenridgei Maiio hau h 65
Kokia drynarioide$ Kokidél o

Neraudia ovata n/a

Nothocestrum breviflorum adAi ea 47
Pleomele hawaiiensis Hala pepe 320
Phyllostegia velutina n/a 35

Silene lanceolata Hawaiian Catchfly 419

Solanum incompletum P@poll omai 14

Stenogyie angustifolia n/a 97
Vicia menziesii n/a 4
Zanthoxylum dipetalurar. Ad e 14
tomentosum

Zanthoxylum hawaiiense Al e 234

Species of Concern

Alphitonia ponderosa Kauila 42
Eragrostis deflexa n/a 732
Chamaesyce olowaluana dAkoko 473
Erythrina sandwcensis Wiliwili 11
Exocarpus gaudichaudii Hulumoa 35
Fragaria chiloensis 0 &elo papa 9
Melicope hawaiiensis Manena 34

* Kokia drynariodesThe 2 individuals found during surveys have sidissl.
> Phyllostegia velutinandVicia menziesiare both located within the FBS where no game
management occurs, and are therefore not Covered Species.
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Scientific Name Common Name # of Individuals
Reynoldsia sandwicensis Ohe makai 21
Sisyrinchium acre Maud&u | Ua 64

Stenogyne macrantha n/a 1
Tetramalopium consanguineum n/a 8000+
Tetramalopium humile n/a 2

35.3.2 2011 Surveys

The data collected during the 20R807botanicalsurveyqtable 3.2) wereused to create a

model (in conjunction witlhabitat type, species ranges, and moisture regime) to predict where
within the PlanAreait is most likely to findCovered plant species in unsurveyed arsas (
Modeling Section for further detajld~rom this analysigjew areas to be surveyed were
highlighted, and surveys were conductedummerof 2011. Atotal ofapproximagly 35 miles

of transect were surveyed, primarilytime lowerdry forest areas within thielanArea and
additional transects were seyedin the mauka areas abutting the Forest Bird Sanc(diary

3.4). The data collected during these survess usedo update the plant population model and
assist in developing more accurate take values for a number Gbtrezed Specigpleasesee
section 5.FstimatingPlan Related Impacts for more informatipn

Table 3.2 List of species and number of individeéund during 2011 botanical surveys.

Scientific Name Common Name # of Individuals
Endangered

Colubrina oppositifolia Kauila 88
Nothocestrum brevifloruth GAi ea 46

Pleomele hawaiiensis Hala pepe 18

® Number of individuals found @snot necessarily reflect previsly undetected individuals as
some of the areas surveyed in 2011 were previously surveyed in th @0D3urveys.
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3.5.4 Covered Speciesn the HCP

PlantExtinction Prevention Program

The Plant Extinction Prevention Progréamission is to protect Hawiis rarest native plants
from extinction focusing on those species with fewer than 50 individuals remai@umrgently

on H a w alslaad,currentlyapproxmately 85species are managbg the PEP programby
activities including:collection of fruits, cuttings, and seeds from each species for propagation
and storagemonitoring of plants in the wildsurveying of additional areas for future
conservation aabing minimization of threats to survival of individuals or populations (fencing,
ungulate control)and, propagation and reintroduction of plants into protected gkeaBio,
personal comnunication).ThoseCovered Specieshich are considered PEP spe@es defined
within this section (tabl8.3).

Critical Habitat Designation

Critical Habitat (CH) is defined iBection 3 of the ESA as: (1) The specific areas within the
geographical area occupied by a species, at the time it is listed in accordante With on
which are found those physical or biological features (a) essential to the conservation of the
species and (b) which may require special management considerations or protection; and
(2) Specificareas outside the geographical area occupieddpecies at the time it is listed, upon
a determination that such areas are essential for the conservation of the species.the2003,
USFWS designated critical habitat for 46 plant species on the Island of dHHafahose 46
specieseightspecies a Covered Speciasnder this HCPThe USFWS is currently proposing a
newCH designation fothreeadditional speciegBidens micranthasp.ctenophyllaUhiuhi, and
Isodendrion pyrifoliupof which one of thee specie§Uhiuhi) is aCovered Speciasnder his
HCP. For thog Covered Speciaesith a CH designatiowithin the PlanArea, mapsshowing
critical habitat anexclosuredocationsare providedelow.

Asplenium peruvianum var. insulare

Description Asplenium peruvianumwar.insulareis a fern of thespleenwort family

(Aspleniaceae) with a short s@ect stem. The leaf stalks aré 2n (515 cm) long. The main

axis of the frond is dull gray or brown, with two greenish ridges. The long and narrow fronds are
thin-textured, bright green,-96 in (2341 cm) long, 0.8 in (2 cm) wide above the middle, and
pinnate with 2630 pinnae or leaflets on each side. The pinnae are rhomboidal, 0.3 in (7 mm)
wide, and notched into two to five blunt lobes on the side towards the tip of the frond. The sori
(sporeproducng bodies) are close to the main vein of the pinna, with one to two on the lower
side and two to four on the upper side. The Hawaiian fern species most similgreiuvianum
var.insulareis A. macraei The two can be distinguished by a number of charitics,

including the size and shape of the pinnae and the number of sori per pinna.

Historic and Current DistributiomA. peruvianunvar.insularewas known historically from East
Maui, where it was recorded from the north slopelaf | e ahkdd<anbhau Hill. On the island

of Hawai, this fern was found historically below Kalaieha, Laumaia, Keanakolu, and Umikoa
on Mauna Kea; Mw @ U ; Widtod Keanaebaa aboveduka Ahiu on Mauna
Loa; and near Hilo.
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This species tmeight extant populations on the island of Halnati elevations between 5,250

and 7,800 ft (1,600 and 2,400.mM) ninth occurrence was recently reported from East Maui, in
HanawiNAR. The current populations on Havdiaare located at Ru Huluhulu, Pohaldloa

Training Area (nine subpopulations), Kulani Correctional Facility, Keauhou, the Mauna Loa
Strip Road irH a w aVloléanoes National Park, Kapapala Forest Resét\se d-drest Reserve,

and the summit area bfu a |. The rigest population of this fern occurs at Pohakuloa Training
Area; monitoring in 1995 put total numbers at about 200 plants, a slight reduction in numbers
from 1992. The nine known populations ordEgal, state, and private land totaled approximately
278 plants in 1995. At Pudbu Wadbawadba, this
craters at £00-6,500ft elevation, with most individuals occurring above 5500 ft.

Habitat: This fern is bund on the island dfi a w ain G6ae h drydnaontane forestAdliG dry
montane shrubland, Naid¥l U m a dryemontane foresfi ¢ h iKdaforest as well as subalpine
dry forest and shrublané. peruvianunmvar.insularegrows almost exclusively in lava tubes,
pits, deep cracks, and lavaérmolds, with at least a moderate soil or ash accumulation,
associated with mosses and liverworts. This fern has been found growing infrequently on the
interface between younger lava flows and much older pahoehoe lava or ash deposits. The
population recetty found on Maui is growing in montane witee h for@sain a rocky gulch with
other species of ferns. Although this plant is found in habitats with three different moisture
regimes, the micrtabitat forA. peruvianunvar.insulareis fairly consistent. The fern generally
occurs in areas that aneoist and dark; its relatively specialized habitat requirements may
account for its apparently patchy distribution. Reproductive cycles, longevity, specific
environmental requirements, alwiting factors are unknowrCritical Habitat has ken
designatedor this species, however, the CH is outside of the Plan Ay&&\{\VS2003).

Uhiuhi (Caesalpinia kavaiens)

Description:Uhiuhi, a member of the pea family (Fabaceae), is a tree that can grow up to 10
meters (33 ft) tall, with trunks that have dark graykowith rough rectangular or oblong plates.
The flowers are perfect (with both male and female organs) with a pink to rose calyx and red
anthers borne in terminal racemes that are pink to red in ¢dtharhi has pink seedpods that are
winged on one sidenaking this a very attractive tree (Wage¢ral 1999).

Historic and Current DistributiotJhiuhi isendemic tre¢o the Hawaiian Islands anehs once

Sp e

widespread on the islands of Kdua ( Wai mea Canyon), Obahu (Wai 6al

Maui, North KonaDistrict, H a w a and Whad. Today, Uhiuhi is extinct ok Chad and is now
foundonlyon@ hu ( Centr al WaH adwaariHaden | )Npahdeome: vald phasst was
recently found on Kau@in Waimea Canyon (NTBG 2013). Wagner (1999) reported there w
fewer than 50 individuals known, however recent surveys indicate many more individuals
persist. 50 Individuals were found in ®@uAnahulu makai from 806Q,600ft elevation during the
20032007 HCP surveys. A small population also occurs at similaagta south of Waikoloa.

Habitat: Uhiuhi is restricted to dry or mesic forests between 80 to 920 m (262 to 3,018 ft)
elevation. Associated native species inclodlé a | Landaideh i ,@laa h @ifivali,

a0 U w e o andKauilaC.. Critical habitat has been proposed but not yet designated for this
species (fig. 3L).
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Kauila (Colubrina oppositifolig

Description: Kauila, a member of the buckthorn family (Rhamnaceaajree approximately

16-40 ft (513 m) tall, with extremely hard red wood. Opposite, esleped leaf blades are 2.4

4.7 in (612 cm) long and 1:2.8 in (37 cm) wide. Leaf blades are thin, dgiken on the upper
surface, and olive green beneath. Two kinds of glands occur on the lower surface: small black
glands near the margin and small glandular projections in the axil of the leaf vein. Leaf stalks
are 0.61.2 in (1.43 cm) long. Lancehaped stipules are fused at the base of each pair of leaves.
Ten to 12 flowers are arranged on a flower cluster stalO@®1n (38 mm) long. Each flower is
subtended by a flower stalk 0071 in (23 cm) long, which increases in length as the fruit
matues. Five sepals are triangular and about-0.08 in(1.5-2 mm) long. Five greegellow

petals are about 0.06 in (1.5 mm) long. Fruits are brown, almost round, abéut h3811

mm) long, and explosively split apart, discharging oval or oblolagkb shiny, humgack

seeds, 0.8.3 in (68 mm) long and 0-0.2 in (45 mm) in diameter.

This species is readily distinguished from the other specidsairw ably several characters:
opposite leaf position, dull leaf surface, and entire leaf mafyagneret al 1990).

Historic and Current DistributioriKauila is known from @ahu, Maui and the Big Island.

Historic populations are known from the central and southern Waianae Mountairdahan énd
from the Kohala mountains; western, southwesterd,southern slopes of Mauna Loa; and
northern slopes dfl u a | du tha Big IslandSix populations on the Big Island are distributed

on the northern slope éf u a | ddd reedr the extreme southern part of the island, on State and

privately owned land. Rwiously there were thoughttobe2800 0 i ndi vi dual s at P
Wa 6 a wowezer,ecent HCP surveys indicate the popul ¢
least 735 individuals. This species was found primarily,@2@2,800fte | evati on i n Pubd
Wa 6 aav,a bwi t h some individuals at higher el evati

three individuals f4@é&.nd i n Puéu Anahul u at 2

Habitat: Kauila occurs in lowland dry and mesic forests. The dominagtisp of these forests is
Lama. Individuals ae found at elevations between 800 and 300240910 m), sometimes on
tatUlava flows and associated with Alaleeand@Ohe makaiCritical habitat was dégnated for
this species in 200@3ig. 3.5) (USFWS2003).
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Honohono Haplostachys haplostachya

Description:Honohonas an erect swshrubin the mint family(Lamiaceaggrowing up to 1.5

m. The leaves are fleshy, narrowly cordate and the upper surfaces are green, rugose and densely
puberlent. Leaf lower surfaces are densely white tomentose. The inflorescence is racemose with
white tubular flowers. Reproduction is through seed and basal sprouting (Véagh&999).

Historic and Current Distributiofonohono was once present on iglands of Kauai, Maui,

and Hawad. Iti s f ound at Pohakul oa Tr ai rPlamAgeag Ar ea and
Honohonas found at £001t elevation on a Mauna Kea lava flow (080-65,000years old), in

a kjpuka on the Keamuku lava flow. These #re only known plants that occur on State lands.

This species is currently under evaluation to determine PEPP Stats3.3).

Habitat: Honohono grows in dry exposed areas on lava, shallow soils, and lava outcrops. Historic
accounts indicate it was ontmind as component within the upper forest zone along with

stunted vegetation (USFWS 2003). At PTA, this species is fouddkivko tree land, open

0 e h forésh with dense shrub understory, and o@&dliG mixed shrubland. This species has

been noted growing almost exclusively on Mauna Kea lava flows (U.S. Army ZD@0al

habitat has not been designated for this species.

Ma 6 o h aHibisbus brackerridgessp.brackenridge)

Description:Ma® hau helés a shrub in the malvaceae atah sometimes become a small tree
growing up to 30t tall. When planted as an ornameniais most often a 3 to 15 foot tall shrub

with a diameter of 8 toAft. Young plants have smooth tan trunks; the trunks of older plants

have a wrinkled appearance. The fuzzy leaves have toothed dugedive, or sevenlobes

and are up to 6 inches long and equally wide. The large flowers are 4 to 6 inches inrdiamete
They are yellow, generally with a maroon center, and form singly or in small clusters at the ends
of the branches. The staminal column is yellow. Garnett reports that the flowers open between 2
and 4 p.m. and close between 9 a.m. and 1 p.m. Springgtihearly summer is the main

blooming season with occasional flowers during the rest of the year. It is native to dry forests and
shrub lands at elevations from 400 to 2,800

Historic and Current DistributiorMaé @dau helds endemic to the Hawaiiarslands, it is found

on all the main Hawaiian Islands except Ni'thau and Kaho'olawe, but it is not common in any

location (Wagner 1990T.his species has threecognizedsubspeciedd. b. ssp.brackenridgei

H.b. ssp.mokuleianusandH.b. ssp.molokaianusHibiscus brackenridgessp.brackenridgeis

known from the islands of MoloKia L Lhad, Maui, and Hawai Island Subspeciesokuleianus

is only known from Kauéa and Oahu and subspecim@slokaianuss only known from Molokai.

Currently, the only known wild populatiarf Maé tiau helas foundin one exlosure on the top

of Pudow Ahalhdl across from the hundgO®ft check st
elevation.

Habitat:Mad @au heleoccurs in lowland dry to mesic forest and shrubland from2835 ft
(130-800 m) in elevation. Associatelant species includ#&dalid, Alahedk, Wiliwili, he
makai,anddlima. Critical habitat was dégnated for this species in 200f8y. 3.6) (USFWS
2003).
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K o k i Kiolaa dfynarioide3

Description A tree in themalvaceagrows to heights o8 m tall, with shallowly lobed leaves

andwithh ar ge, or nament al jsone ofdourlspedies ih thkimgenusand Ko ki 6 o
the only one found on the island obyNaiwewai 6i . T
Hawaiians to make red dyes for fislets and its bark was used to treat thruslthe early

1900, botanists became concerned about the survival of this speciesli@ated several

pounds of seed that were later distributed to various garderaylamebta fo germination.

Despitethisko ki 60 has become increasingly rare in ttF
impacts on organisms that rely on the species, such as thentangered nectdrinking

honeycreepers which depend on these trees for food.

Historic and Current DistributiatOc cur s i n native dry forests on
lava with a thin, extremely well drained solil at elevations of 455 to 1,915 meters. Only six plants

are known, although three may have been destroyed in filgsy Bther plants have been out
planted in exclosures managed by the State of
four individuals occurred in 2 fences along the edge of thp{dehu flow abovéhe 25 mile

road ent usaecvea & aere WRIETDNO senescent plants alive at the beginning of this
Planand both have since died@his species isonsiderech PEPP speci€3able3.3).

Habitat: Associated native species includeeoweq 0Adlid, Hala pepeWiliwili, Kulud, ®©he
makaj MUnane and MauaAlien species that have invaded this habitat incfod@tain grass,
tree tobacco, fireweed and lanta@aitical habitat was designated for this species9@g(fig.
3.7) (USFWS 1984

Critical Habitat
[ Project Area

@ Small Exclosures | * v =i 0 G
[ Large Exclosures|” - = o 2 A B R s
— 4x4roads R S e VT LR LS ]

X

Figure 3.7. Critical habitat fork o k withio the Plan Area
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Neraudia ovaha

Description:In the nettle family (Urticaceae), this species is a sprawling or rarely erect shrub to a
small tree, with stems 1 to 3 m (3 to 10 ft) long, and branches bearing short, somewhat erect
hairs. The alternate, thistalked leaves are smoattargined, grayish on the undersurface, 5 to

14 cm (2to 5.5in) long and 2 to 6.5 cm (0.8 to 2.6 in) wide, and have spreading, curved, nearly
translucent hairs. Male and female flowers are found on separate plants. Male flaveers
extremely short stalks and a densely hairy calyx. Female flowers have no stalks and a densely
hairy, boatshaped calyx. The fruit is an achene (a dry;-seeded fruit that does not open at
maturity). This species is distinguished from others iis éndemic Hawaiian genus by the

density, length, and posture of the hairs on the lower leaf surface; smooth leaf margin; and the
boatshaped calyx of the female flower.

Historic and Current DistributiorHistorically, Neraudia ovatavas found fromNorth Kona all

the way to Kau.There are currently five extant known plant locations. Oniladion of three

individuals wasknown from privately owned land indfoko, North KonaThe second

population of 8 individuals was surveyed in late 1995 and againdn &9 Colorado State

University personnel. This population is located at the boundary #fiékea nd Pudéu Anahul
owned by the State (Shaatal 1997) and was resurveyed by the HCP botanical crew. A third
population, which is located within PTA, hastt@en surveyed since 1980. Itis unknown how

many plants occur at this site. One individual is known to occur in the Manuka Natural Area

Reserve (L. Perrypers.comm.), and a final population has been located in windward Kohala.

This species is considsst a PEPP specieggble3.3).

Habitat Neraudia ovatagrows in open Olda and Mlnane dominated lowland and montane dry
forests at elevations of 115 m (380 ft) at Kaloko and 1,325 and 1,520 m (4,350 to 5,000 ft) at
Pohakioa Training Area Associated taxa includ®he makaij Naio, Huehue,K dea species,

and diristmas berry,aswelsa t he f e d e r #Aled apdHaapaepaand)other spkcied

of concern, includindPua pilg Fimbristylis hawaiiensisandK odkodlau Bidens micrantha
ssp.Ctenophylla) Critical habitat was designated for this species in 2003 (8).(BISFWS

2003.
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Figure 3.8. Critical habitat forNeraudia ovatawithin the Plan Area
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0 A1 Maghocestrum breviflorun

Description:GAiea isa stout tree 339 ft (10-12 m) tallint eh night shade family (Solanaceae)
The trunk, about 18 in (45 cm) in diametleas a soft, sappy wood with dark brown bark.

Oblong to elliptic, toothless, stalked leaveg}.2 in (512 cm) long and 1:2.4 in (36 cm)

wide, aregenerally confined to the ends of the branches and are seasonally shed. Intexture, they
are relativelythick and papery. The upper leaf surface is glabrous (smooth) to sparsely whitish
pubescent (downy), and the lower surface is often densely whitish pubescent. Several to
numerous flowers appear in clusters at the tips of shortenedlilgploranches.Each flower is
subtended by its own stalk (pedicel) ©.2 in (410 mm) long. The 4obed, tubeshaped calyx,
0.20.4 in (611 mm) long, is split on one side. Gregzllow, 4lobed petals are fused at the

base and generally are enclosed in the calyhe [®bes are hairy on the outside. Fruits remain
enclosed by the calyx and are orangd, round berries about B3 in (68 mm) in diameter.

This species is distinguished from other Hawaiian members of the genus by leaf shape, number
of flowers (moretan three) in the flower clusters at tips of short die branches, and the fruit
remaining enclosed in the calyx (Symon 1990).

Historic and Current Distributiord A i ekaown from the southern Kohala mountains, the

western, southern, and eastern sk®pf Mauna Loa, and the northern slopedofa |, Ul a i
Hawaii. Since 1975, a number of populations have been identified on the western side of the Big
Island fom South Kohala to KamadRuueo Recent HCP surveys indicate that at least 47
individuals are known to exist within the @MWaawar ForesReserve.

Habitat: Habitats ofAiea ardowland dry forest, montane dry forest, and montane mesic forest
dominated byii & h,iKdaaand or Lama. Individuals occur @Ulava substrates at elevations
ranging from 260 to 6,000 ft (180 to 1,830 m) (Gagnd Cuddihy 1990; Symon 1990).
Associated taxa includ#iahi, Uhiuhi, and Wiliwili. Critical habitat was designated for this
species in 2003 (fig. 8) (USFWS 2003).
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Hala pepe(Pleoméde hawaiiensi3

Description:Halapepe, in théAsparagusamily (Asparagacegeis a branching tree, 5to 6 m

(16 to 20 ft) tall, with leaves spirally clustered at the tips of branches and leaving large brown
leaf scars as they fall off. The leaves meaf8 to 38 cm (9 to 15 in) long and 1.4 to 2.7 cm

(0.6 to 1 in) wide. Flowers are numerous in terminal clusters with a main stalk 6 to 13 cm (2 to 5
in) long and individual flower stalks 5 to 12 mm (0.2 to 0.5 in) long. The three sepals and three
petalsof the flower are similar and pale yellow, 33 to 43 mm (1.3 to 1.7 in) long, with a
constricted base. The fruit is a red berry about 10 to 13 mm (0.4 to 0.5 in) long. This species
differs from other Hawaiian species in this genus by its pale yellow flee size of the

flowers, the length of the constricted base of the flower, and the width of the leaves (Service
1996a).

Historic and Current DistributiorHistorically, Hala pepavas found rangingrom the Kohala

mountains t<ad | Nine populations are currently known: one in the Kohala mountainsiat Pu
Kamoa (2 individuals); four from Puo6ul0%a o6awa o s
individuals), Kaupulehu (no information available), and Kaloko (11 individuals); twhe

South Kona area at Manuknd Kahuku (11 individuals); and two populationsfia wa i 6 i

Volcanoes National ParlHVNP). These populations total 28B4 individuals.During the

20032007 HCP surveys, 320 individuals were mapped in the Plan Area.

Habitat Halapepetypically grows on opefieiJlavain diverse Lowland Dry Forests at
elevations between 300 and 800 m (1,000 and 2,70Ad$pciated taxa includi & h,iLama,
MUmane Alahae, Hue hueNaio, Olopua, Kilud, dlima, Wiliwili, @liahi, Ulei, and fountain
grass as a dominant ground cover, as well as four federally endangered $figatesKauila,
AAiea ,Neraudia ovataand species of concern, includifga pilo andK 0 6 o k qEBidernsa u
micranthassp.ctenophyllg. Critical habitat was desigited for this species in 2003 (fig1B)
(USFWS 2003).
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Figure 3.10. Critical habitat forHala pepewithin the Plan Area
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Poce (Portulaca scleocarpa)

Description:P o @& eperennial with a fleshy, tuberous tap root that becomes woody with
maturity (Wagneret al 1990). Stems are prostrate or ascending and the leat@sy8n long
and 1.52.5 mm wide, are narrowly oblansh@aped to linear, almost round in cross section,
succulent, grexgreen, and stalkless. Dense tufts of yellawwn hairs occur ithe axil between
stem and leafThree to six flowers occur at the end of a stem and from a dense flower
cluster.Flowers are white, pink, or pink with white base petals.

Historic and Current Distributioi<nown from the islads ofH a w aandiLihad. Populations
were found on an islet off of the coast dinad, and the Kohal#lountains, the northern slopes
of Hu a I, thé northwestern slopes of Mauna Loa, and near Kiauea Crater on the Big Island
(USFWS 1996). At the time this species was tisis federally endangered in 1994, there were
11 known extant populatioristaling72-122 individuals on private, state, and federal lands on
the island oH a w a(USFWS 1996)One individual was found in upper ®&uAnahulu in

January 2014 by JosfanDeMak (H a w alslaad PEPP Coordinator).

Habitat:Occurs in montane dry shrubland. The taxon often is found on bare cinder, near steam
vents, and in ope® h i dérainated woodlands, at elevations between 3,380 and 5,340 ft (Gagne
and Cuddihy 1990, Wagnetal. 1990). Associated taxa aw{mane & & h,iaridaio

(USFWS 1996)Critical habitat was designated for this specie2df3;however CH does not

occur within the Plan Area.

Hawaiian Catchfly (Silene lanceolata

Description:Hawaiian Catchflys asulshrub with erect to ascending stei#s50 cmlong.
Flowers are white and occur in open cymes. Leaveknear to lanceolateandciliate toward
the base but otherwise glabrgi8agneret al1999).

Historic and Current DistributiorkKnown fromMo | o lO& @ih,u, and Hawai 6i ; hi
known fr om Whaau@ind. it haen di sLl iaeighd ocaufrendéarenkaowidrom
PohakuloalrainingArea,andont he i sl and of Od6ahu,Makuae occurre
Military Reservation.During HCP surveys4 19 i ndi vi dual s wer e mapped
Habitat: Occurs from 3301,900 m in dry to mesic shrubland on Moldk#&auad, LUhad, and

Ha wa(Wagneretal1 999) . The popul ations on the island
types: shrubland dominated by deftdgio, MUmane, Pk i awe wi t ilo, addfodntini 6 i |, P

grass and prfad_JIava in a formeAkoko forest now converted tlmuntain grass grassland with
6 A6 a |Unane, Mio,Mndd U w e o. @rigical habitat was designated for this species in 2012;
however CH does not occur within the Plan Area.
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P@pol o (Sbolanmaiicompletun)

Description:P @p o | o kwoodyshiub in the naghtshade famfolanaceaghatgrows

up to 3 m tall with prominent reddish prickles scattered to abundant on stems and leaves. The
oval leaves measure 10 to 15 tong by about 7 cm wide. The leaf margins are lobed with one

to four lobes on each side. Numerous flowers grow on loose branching clusters with each flower
ona stalk about 9 mm long. Theasshaped flowers are white.

Historic and Current DistributiorHistorically known to occufrom 600-2,200 m on the islands
ofMaui,LChaé6i, and Hawai 6i. Fourteen individuals w
H a w ain tideiupper P& Anahulu region, along the PTA border, this is the only population

known to occur on State land. At least 70 individuals are also known to octim ®itA (L.
Perry,pers.comm.). Previous to this, the species was last seen in 1949 and thought €kisct.

species is consideredpotential PEP speciesTable 33).

HabitatDr y and mesi ¢ shrublands and foslamgons on ri
cinde cones or on older lava flowSritical habitat was designated for this species in 2003 (fig.
3.11) (USFWS 2003).

Critical Habitat
[ Project Area % e
& Small Exclosures |7 # : RS
[ Large Exclosures| o0+« 2 4. 8 Kilometers
— .4%A roads RO e R L

%

Figure 3.11. Critical habitat for® @ p o | o wikhin therRiain Area
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Stenogyne angustifolia

Description:A member of the minfLamiaceaefamily, this vine may sprawl on the ground for a
portion of its length prior to becoming erect, but may also become a climber. It has thin oval
finely toothed leaves, up toi@ long and0.5 inwide. The narrow, tubular flowers are
approximately0.75 inlong and grow at the base of the leaves. Flower color varies from yellow
to red to purple and has a short lower lobed lip and a long upper lobealEheojored fruits
become dark when mature.

Historic and Current Rangetistorically the species was known from the islands of Mafipka
Maui, and Hawai. Currently, estimated 5,000,500 individuals occur only on the Island of
Hawaid, at Pohakuloa Traii ng Area (U.S. Army 2003) and 97 i
Wadawada and Pudu Anahulu during the HCP sur ve

Habitat:S. angustifoliaggrows on relatively flat lava flows and shallow soils in s@md
shrublands and@ & h wabdlands at an elevatiaif 1,5552,150 m. The species has been
described as abundant on various aged lava or rock outcrops associated with the following
vegetationEragrostisgrasslandChenopodiunshrubland®Akoko, opend & h forésa,
AAdalid/Naio shrubland, and mixed natigarublandCritical habitat has not been designated for
this species.

A (Zanthoxylum dipetalumvar. tomentosun)

Description:A 6 (€. dipetalunmvar.tomentosury in the citrus family(Rutaceae)is a thornless

tree 4 to 15 m (13 to 49 ft) tall withteunk up to 30 cm (12 in) in diameter. It has alternate

leaves comprised of three to seven leathery, elliptical, gietiged, smootledged leaflets

usually 6 to 36 cm (2.4 to 12 in) long and 2.5 t0 13.5 cm (1 to 5.3 in) wide. The undersurface of
the ledlets is densely covered with fine, short hairs, and the lowest pair of leaflets is often
strongly reduced. The stalks of the side leaflets have one joint each, and the stalk of the terminal
leaflet has two joints. Flowers are usually either male or lienaad usually only one sex is

found on a single tree. Clusters of 5 to 15 flowers, 9 to 18 mm (0.4 to 0.7 in) long, have a main
flower stalk 10 to 40 mm (0.4 to 1.6 in) long and individual flower stalks 3 to 8 mm (0.1 to 0.3

in) long. Each flower haobrr broadly triangular sepals about 1 to 1.5 mm (0.04 to 0.06 in) long
and two or four yellowistwhite petals, sometimes tinged with red, 6 to 10 mm (0.2 to 0.4 in)

long. The fruit is an oval follicle (dry fruit that opens along one side) 15 to 33 mro(Q0.8 in)

long, containing one black seed about 10 to 26 mm (0.4 to 1 in) long. This variety is
distinguished fronZanthoxylum dipetalumar. dipetalumby the hairs on the undersurface of the
leaflets. It is distinguished from other Hawaiian specidb®genus by its reduced lower

leaflets, the presence of only one joint on some of the leaflet stalks, and the large seeds (Service
1996a).

Historic and Current Distributior©nly one population oA 6 (Z. dipetalumvar. tomentosumh

has ever beenkmm,| ocat ed at .Hhirteen prélaodst knavinand one new
individual were mapped during the HCP surveRecent monitoring (2010 and 2011) indicates
that 11 individuals persist atildreehave died. This species is considered aRPg§pfeciegTable
3.9.
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Habitat: A 6 (Z. dipetalumvar.tomentosumgrows in degraded & h idd@manatedmontane
mesicforest, often oadUlava, at elevations between 915 and 1,040 m (3,000 and 3,400 ft).
Associated species incluti®U m a, haena,d U | , dli@hi, Ohe,K @, andK @ p i Gritical
habitat was designated for this species in 2003 (fi)JUSFWS 2003).

Critical Habitat
[ Project Area } :
@ Small Exclosures | “ o mw "
[ Large Exclosures| o+« 2 - 4- 8 Kilometers
—— 4x4 roads ane L 1 bt 1 L 1L K

& L

Figure 3.12. Critical habitat forA 6 @anthoxylum dipetalumar.tomentosumwithin the Plan
Area
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A (Zanthoxylum hawaiiensis)

Description:A mediumsze tree 10 26 ft (3-8 m) tall, with a trunk 10 in (25 cm) in diameter
(Stoneet al. 1990). The bark is pale to dark gray, and the leaves are {sogoted. Alternate
leaves are composed of three small leaves (leaflets), one being terminal aneitalo Tehe

surfaces are usually without hairs, or the lower may be finely hairy and glandular. Fifteen to 20
flowers are arranged in open flower clusters,-136L in (4- 8 cm) long, which are subtended by
main flower stalks 0.82 in (20- 50 mm) lorg. Each flower is subtended by a flower stalk, 0.08
-0.2in (2-4 mm). Usually, all flowers on a tree are of one sex, either male or fefnsiekle-
shaped, rountipped fruit, 0.3- 0.4 in (8- 10 mm) long, opens on one side to release one round,
slightly compressed seed. The seed covering is pitted and sculptured, abeut.812in (7- 8

mm) long distinguished from other Hawaiian members of the genus by several characters: three
leaflets all of similar size, one joint on lateral leaf stalk, siclle-shape fruits with a rounded

tip (Stoneet al. 1990.

Historic and Current DistributiorA 6 (€. hawaiiensgis known from five main islands: Kada

Molokad, LLhad, Maui, and Hawdi. Populations were located in central Képeastern

Molokad; central lLhad; southern and southwestern slopes of Haleakala, Maui; and the Kohala
mountains, northern slopesidfu a |, &hd aorthwestern slope of Mauna Lbaa w a($taneet

al. 1990). Since 19754 6 (&. hawaiiensghas been identified as extantaileastfour of the

five islands on which it originally occurred, with at least 11 known populations and over 250
individuals. On Kau@, one extant individual is found in Waimea Valley. On Moldkat least

two populations occur, one in Pelekunu ¥gland one near BuKolekole. On eastern Maui,

three extant populations are located at Auwabhi, Lualailua, and Kanaio. On the Big Island, five
populatcns ar e | ocated at P uandtheWahakalosalaiming AfRear dnu A n a h
addition, Shawan®i f f i n have found numerous individual ¢
Pohakuloa Training Area, and on the western periphery of Pohakuloa TrainingDAreag the

HCP survey234 individuals were mapped.

Habitat: A 6 (Z. hawaiiensgoccurs in lowlandiry and mesic forests, and montane dry forest, at
elevations between 1,800 and 5,710 ft (550 and 1,740 m) (Gagne and Cuddihy 1996t 8tone
1990). The taxon grows in forests dominatedibae h,iLama, andHala pepe Other associated
species includelame (Kaud), Adad, K @ |, M8 ma, anelNaio. Critical habitat was

designated for this species in 2003; however CH does not occur within the Plan Area (USFWS
2003).
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Table 3.3. Speciedlistribution, PEPP Status (PEP: Less than 50 individuals remain in the wild, ROI: rare on island, AS: assumed
stableapparentlyapparently securd”OP: potentidlyy PEP speciespndFederal Status (E: endangered, SOC: speciesnoéog C:
candidate for listig) for species mapped during HCP botanical surveys.

Taxon Common Family Distribution PEP Status
Name Status

Asplenium peruvianumvar.  n/a Aspleniaceae Hawaid and Maui none E

insulare i

Caesalpinia kavaiensis Uhiuhi Fabaceae Hawaid, Maui,L Un,a 0 i ROI E

O 0 a, Bnd Kaua

Colubrina oppositifolia Kauila Rhamnaceae Hawaid, Maui,andO6 a h u AS E

Haplostachys haplostachya  Honohono Lamiaceae Hawaid, Maui, and Kaué None E

Hibiscus brackenridgesubsp. Mad o + Malvaceae Hawaid, Maui, andLth a 6 i PEP E

brackenridgei hele

Kokia drynarioides Kokido Malvaceae Hawalii PEP E

Neraudia ovata n/a Urticaceae Hawaid PEP E

Nothocestrum breviflorum 0 Ai e a Solanaceae Hawaij None E

Pleomele hawaiiensis Hala pepe Agavaceae Hawaij None E

Portulaca sclerocarpa Pal e Portulacaceae Hawaid and Lh a 6 i E

Silene lanceolata Hawaiian Caryophyllaceae Hawaid, LCh a, dMolokad, None E
Catchfly O06 a Kauad

Solanum incompletum P @ p oll Solanaceae Hawalid, Maui, LUha'i, POP E
mai Molokad, and Kaud

Stenogyne angustifolia n/a Lamiaceae Hawalid, Maui, and Moloké None E

Zanthoxylum dipetalumar. Ad e Rutaceae Hawalij PEP E

tomentosum
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Zanthoxylum hawaiiense Ad e Rutaceae Hawaid, Maui, Lth a,0 i None E
Molokad, and Kaua
Alphitonia ponderosa Kauila Rhamnaceae Hawaid, Maui,LUh a,0 i None SOC
Molokad, and Kaud
Eragrostis deflexa n/a Poaceae Hawaid, Maui,LUh a,0 i None SOC
and Molokai,
Erythrina sandwicensis Wiliwili Fabaceae All the main Hawaiian islands None SOC
Chamaesyce olowaluana & Ak o k Euphorbiaceae Hawaid and Maui None SOC
Exocarpus gaudichaudii Hulumoa Santalaceae All the main Hawaiian islands None  SOC
except Kaué
Fragaria chiloensis 0 &h el Rosaceae Hawaid and Maui None SOC
papa
Melicope hawaiensis Manena Rutaceae Hawaid, Maui,LCh a,0 | None SOC
and Moloka, i
Reynoldsia sandwicensis d Oh e Araliaceae Nidhau, Hawad, LUh a,0 i None SOC
makai Molokad, O 6 a, Kauai
Sisyrinchium acre Ma u & u Iridaceae Hawaid and Maui None SOC
l Uai l
Stenogyne macrantha n/a Lamiaceae Hawaid None SOC
Tetramolopium consanguineur n/a Asteraceae Hawaid and Kau@ None SOC

Tetramolopium humile n/a Asteraceae Hawaid and Maui None SOC
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3.5.5 Plant Species of Concern

PlantSOCwere also documented during the HCP surveys (TaB)eWhile these

s peci e sCosered Speotéfor thedurposes of licensing; exclosures and
outplanting of SOC will benefiCovered Specidsy working towards creating more
functional communities composed of a diverse array of plant species. SOC sypkcies
beoutplantedn existing and planned exclosures, along with appropriate common native
species, to increase species diversity, provide synergistic and functional gaves
species, and benefit natigpecies within the limitation of the HCPGains for these

species provide additional net environmental benefit, and assist in protection and
restoration of natural communities within tRenArea

Table 34. Documentedlora SOCin thePlanArea These speciesill potentially

benefit from existig and planned exclosures. Existing and outplanted individuals of
these species will be included in HCP protection and restoration, to the extent feasible
and appropriate.

Scientific Name Common Name
Alphitonia ponderosa Kauila

Chamaesyce olowaluana GAkoko

Eragrostis deflexa Love Grass

Erythrina sandwicensis Wili wili

Exocarpus gaudichaudii Hulumoa

Fragaria chiloensis de&ehel o papa
Melicopehawaiensis Manena

Reynoldsia sandwicensis @he Makai
Sigrrinchium acre Maudu | Odail.i
Stenogyne macrantha n/a

Tetranolopium consaguineum n/a
Tetranmolopium humile n/a
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3.6 WILDLIFE
3.6.1 Covered Species

Bl ac k bur nRKdah(Manducamlackburn)

Background Adapted from the USFWS Draft Recovery
moth, 2003)

The Bl ack bur nMasduca plackburiiis omeoof Hawai 6 s | ar gest nat.
insects, with a wingspan of up to 12 centimetérai¢hes) and is one of four federally

|l i sted insects in the State of Hawai 6i (USFW
family Sphingidae, it has long, narrow forewings, and a thick, spisitiged body

tapered at both ends. It is grayish brown in colath black bands across the apical (top)

margins of the hind wings, and five orange spots along each side of the abdomen. The

l arva i s a typical, | ar g elikefplocessontlerdarsal cat er pi
surface of the eighth abdominal segmeAlthough the moth probably occurred on the

islands of Kaud, Kahablawe, Gahu, Molokai, Maui, andH a w a, iexant populations

are now limited to Maui, Kaliolawe andH a w a. iOdH a w g it was known from

Hilo, PUhala, Kalaoa, Kona, and HUmUkua. Th
1,525 meters (5,000) elevation. Manduca blackburnis designated as an endangered

species under Federal and State laws.

Manduca blackburniarvaefeed on plants in the nightshade family (Solanaceae). The

native host plants are trees within the geNothocestrun{ dGed), on which the larvae
consume leaves, stems, flowers, and buds. However, many of the host plants recorded for
this species are noative to the Hawaiian Islands, and inclusemmercial tobacco

(Nicotiana tabacun) tree tobaccgNicotiana glaucg, eggplant $olanum melongena

tomato Lycopersicon esculentymand possibly Jimson weéDatura stramonium

Little is known from direct bservation of this species, as it was unobserved and
considered extinct until it was rediscovered on Maui in 1984. In general, sphingid moths
can develop from egg to adult in as little as 56 days, but pupae may remain in a state of
torpor (inactivity) inthe soil for up to a year. Adult sphingid moths have been found
throughout the year and are known to feed on nectar from a variety of host plants.
Sphingids generally live longer than most moths because of their ability to feed and take
in water from a vaety of sources, rather than relying only upon stored fat reserves.
Because they live longer, female sphingid moths will often take more time in locating the
best host plants for egg laying (Kitching and Cadiou 2000), relative to other moth
species.

Two field observations of feeding. blackburniadults have been made, one within the
Kanaio Beach area of southeast Maui, where adults were documented to be feeding upon
the nectar of the native Hawaiian morning glory spedpesyoea indica The second
obsenation was made in the upper Kan&dldR, where a single adult was found feeding
upon the nectar df indica. It is expected the native Hawaiian species of capapparis
sandwichianaandPlumbago zeylanicare also likely native aduM. blackburnifood

sources. All three specie€. sandwichiana, P. zeylanicandl. indica bear flowers

which share some traits suggestive of moth pollination, including nocturnal anthesis
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(opening at night), light coloration, and/or the emittance of strong fragra@ces (
sandwichiang upon opening.

PreviousM. blackburnilarvae sightings have been documented between the months of

October and May, but more recent observations ifPtarAreaconfirm larval presence

onN. glaucain July and SeptembéAdkins, pers. obs.)Adult moths are found

throughout the year. Recent light trapping surveys indicate that the species does occur in
thePlanArea, with larvae predominantly occurring Nin glaucain areas of high

disturbance such as near fiteel breaks and roadsides andaneas previously burned by
wildfires. Future surveys for |l arvae on 6ai e
density on the native host plant. The limited data collected to date suggests that the

species has a moderate to wide distribution irPtha Area, and that potential impacts to

the species should be considered and, if significant, mitigated.

M. blackburni critical habitat designation

Critical habitat is the term used to define those areas of habitat containing physical and
biological featues that are essential for an endangered or threatened species to recover
and that require special management or protectioduly of 2003, the U.S. Fish and
Wildlife Service designated a total @bout55,000 acres of critical habitat for the

B | a c ksksphimxan@oth. Approximately 25,000 acres of this designated critical habitat
occur within the HCHRPlanArea, specifically within Ph Watawada Forest Reserve
(Figure3.13). Critical habitat designation requires the Service to consult under section 7
of the ESA with regard to actions carried out, funded, or authorized by a federal agency
when those actions may harm endangered species.
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Figure 3.13. Blackburrés sphinx moth critical habitat within tidanArea

M. blackburni within the Plan Area

Blackbu n6s sphinx moth has been | theughthef i ed as L
maintenance and creation of fuel breaks and-fdueel drive access road$here is no

expected take of adulll. blackburnidue to fuel break and road maintenance; however,

while take of eggs, larvae, and pupae catabgelyavoided some take is anticipated and

will be covered undethis HCP.

Within thePlanArea, M. blackburnilarvae have been observed on both native plants

( 6 ai e a)-nativaptadts (inee tobacco). THEP botanical surveys documented the

| ocati on a n dAied withih thePlbnArea Seexmag.b). Bécause the

botanical surveys did not cover 100% of all land withinRilenArea due to financial,

logistical, and staff constraints, modelingwas ed t o det er miieathatt he num
may have been misse@&de Modeling and Estimated Take secid@for more details

In January 201GHCP staff began documenting ttistribution oftree tobaccahat

occurs on roadsides and fuel breaks withmPlanArea by recording plant locations
using Global Positioning System (GPS) technology as HCP staff drove 4x4 roads. For
each location, a general description of the number of plants (limited to those occurring
along roadsides) in that given area wasorded For more information se8ection

5.3.9.
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