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Report Overview:

As per Natural Area Reserves System Special Use Permit effective May 23, 2017 — May 22, 2018, this
report details “progress to date”. This report intends to provide information regarding activities that
occurred during the current permitting period, and to inform the permit renewal application. A permit
renewal application form detailing future plans will be submitted separately.

Project Purpose:

To reintroduce ‘Alala (Corvus hawaiiensis) into the Pu‘u Maka‘ala Natural Area Reserve. This large, once
abundant bird was declared extirpated from the wild in 2002. The San Diego Zoo Global (SDZG), working
as a Cooperator with the State Division of Forestry and Wildlife as well as other partners, has cared for
‘Alala in breeding facilities with the ultimate goal of re-introducing the birds back into the wild in
managed habitat that provides the greatest chances for re-establishment. After careful consideration of
numerous sites with a long list of specific criteria, the Forest Bird Recovery Team determined that this
area was the top site for this action. Staff from SDZG will be conducting this re-introduction in





collaboration with many partners. All facilities are of a temporary nature, and will be located only in
previously disturbed sites, as determined by the Hawai‘i Island NARS Manager.

Infrastructure

The abandoned Mauna Loa Boy’s Home structure was used as a temporary field camp site. A temporary
weather port, contained sanitation system, water filtration system, and a solar panel array were
installed in previously disturbed sites agreed upon with the Hawaii Island NARS Manager. All
infrastructure was installed by SDZG staff, except for the solar panel system, which was installed by
Yamamoto Electrical Services LLC. The temporary field camp site met the needs of the SDZG team and
allowed the SDZG team to not have to traverse in and out of the field each day. From this field camp the
team is able to access the release area on foot or by 4wd truck on accessible reserve roads, which was
permitted by the Hawaii Island NARS Manager.

A temporary, greenhouse style, pre-release flight conditioning aviary (referred to in the permit as a field
aviary, or holding aviary) continued to be used for holding ‘Alala prior to release.

One release aviary (i.e. hack tower) was constructed in Summer 2017 by SDZG staff, with brief
assistance from local contractor Bilcol Builders. The release aviary was constructed using pre-fabricated
metal panels. The release aviary was constructed at a previously disturbed site, with approval by the
Hawaii Island NARS Manager. Following the release of 11 ‘Alala in September and October 2017 (see
below), the gradual deconstruction of this release aviary began in December 2017 in preparation for
moving and building a new release aviary in 2018.

A total of four automated VHF telemetry towers were installed. One tower was installed on 7/10/17 and
a second tower was installed on 8/4/17. The two remaining towers were installed prior to the permitting
period. These towers were installed together with the NARS Endangered Forest Bird Field Supervisor
and the U.S. Geological Survey, with approval from the Hawaii Island NARS Manager.

All infrastructure as described above was approved in a site plan submitted to the Office of Coastal and
Conservation Lands (SPA# HA16-57) as of August, 2016.

Pre-release activities

On May 3, 2017, eleven ‘Alala were moved into the flight aviary from the Keauhou Bird Conservation
Center where the birds were temporarily housed while maintenance and renovations was conducted on
the flight aviary. These eleven individuals were selected to be part of two release groups based on
previous time spent in the wild, socializing behaviors, sex, and rearing method. The first release group of
six birds was moved from the flight aviary to the release aviary on September 11, 2017. This first release
group was released into the wild on September 26, 2017. The second release group of five birds was
moved from the flight aviary to the release aviary on September 27, 2017. This second release group
was released into the wild on October 11, 2017.





Release and post-release monitoring

The day after the first release (September 27, 2017), one bird moved up to 2km away from the release
site alone but returned to the release site in the late afternoon. Otherwise, the initial movements of the
birds within the first several days after release was limited to within approximately 200m of the release
site. As time progressed, the ‘Alala have ranged farther and farther from the release site. As of January
2018, the ‘Alala typically remain within 600m from the release site each day but some birds have made
brief trips up to ~2km from the release site. ‘Alala have also briefly entered the Waiakea Forest Reserve
as well as Kamehameha Schools property (Keauhou) before returning to the release site within a few
hours. On both occasions, land managers of these parcels were notified that the ‘Alala entered the
lands.

Post-release monitoring is primarily conducted using hand-held antennas to locate the VHF radio
transmitter attached to each bird. Location data is also obtained from the automated VHF telemetry
towers.

‘Alala have been observed feeding on a variety of food items in the wild. Some of these wild food items
include kawa‘u, kolea, ‘olapa, pilo, pukiawe, and maile. In addition, the ‘Alala have been observed
spending significant amounts of time searching for food items under tree bark and in crevices of
branches, as well as increasingly on the ground. ‘Alala are receiving supplemental food in four covered
food trays, or “hoppers”, which are placed on stand-alone feeder stands. Each morning, SDZG staff place
fresh food into the hoppers, and each evening SDZG staff remove remaining food. ‘Alala visit and feed
from the supplemental food throughout the day.

‘Alala have also continued to remain socialized and in close proximity to each other after being released
into the wild. The birds are regularly observed feeding individually, as well as together in pairs or small
fluid groups. Over time, it appears that some birds are beginning to spend an increased amount of time
either alone or in pairs, and this behavior will likely increase as the birds reach sexual maturity, which
typically occurs at 2-3 years of age.

Two interactions between ‘Alala and ‘lo have been observed. Three ‘Alala were observed chasing an ‘lo
and circling high above the release site. In the second instance, four ‘Alala were observed chasing an ‘lo
above the canopy before returning to the forest shortly thereafter. These observations of ‘Alala
exhibiting anti-predator behavior in the wild were extremely encouraging.

Summary

During the permitting period, eleven ‘Alala were successfully prepared for release and released into the
wild. As of January 2018, all eleven ‘Alala remain alive and well in the wild. Field logistics and operations
are running smoothly and in close coordination with State of Hawaii DOFAW through the Project
Coordinator, who in turn communicate with the Hawaii Island NARS Manager and his staff. The ‘Alala





Working Group, of which SDZG is a major partner, is currently planning the next release of ‘Alala in 2018
in Pu’u Maka’ala NAR.
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NATURAL AREA RESERVES SYSTEM COMMISSION MEETING

DATE: Monday, February 12, 2018
TIME: 9:30am to 1:00pm
PLACE: DLNR Board Room 132, Kalanimoku Building, 1151 Punchbowl Street,
Honolulu
AGENDA

ITEM 1. Call to order and introduction of members and staff.

ITEM 2. Approval of the Minutes of the July 31, 2017 Natural Area Reserves System
Commission Meeting.

ITEM 3. Natural Area Partnership Program Renewals

ITEM 3a. Recommendation to the Board of Land and Natural Resources for approval for
authorization of funding for The Nature Conservancy for $1,201,200 during FY 19-
24 for continued enrollment in the Natural Area Partnership Program and acceptance
and approval of the Waikamoi Preserve Long Range Management Plan, TMK 2-3-
05:04, Maui

ITEM 3b. Recommendation to the Board of Land and Natural Resources for approval for
authorization of funding for The Nature Conservancy for $288,715 during FY 19-24
for continued enrollment in the Natural Area Partnership Program and acceptance
and approval of the Mo‘omomi Preserve Long Range Management Plan, TMK 5-1-
02:37, Moloka“i

ITEM 3c. Recommendation to the Board of Land and Natural Resources for approval for
authorization of funding for The Nature Conservancy for $1,148,400 during FY 19-
24 for continued enrollment in the Natural Area Partnership Program and acceptance
and approval of the Kamakou Preserve Long Range Management Plan, TMK 5-4-
03:26, Moloka“‘i

ITEM 3d. Recommendation to the Board of Land and Natural Resources for approval for
authorization of funding for The Nature Conservancy for $807,132 during FY 19-24
for continued enrollment in the Natural Area Partnership Program and acceptance





ITEM 4.

ITEM 5.

ITEM 6.

ITEM7.

ITEM 8.

ITEM 9.

ITEM 10.

and approval of the Ka‘l Preserve Long Range Management Plan, TMK 3-9-7-
001:002, 003, 004, 007, Hawai‘i

Request for special use permit to install a stream gage in Hanakapi‘ai stream by the
United States Geological Survey in the Hanakapi‘ai Natural Area Reserve, Kaua‘i.

Request for delegation of authority to Branch Managers or Administrator of the
Division of Forestry and Wildlife to issue permits listed in Exhibit 2 for Hawaii
Administrative Rules Chapter 13-209, Rules regulating Natural Area Reserves.

Renewal request for continued work by San Diego Zoo Global (SDZG) to continue
to work on the release of ‘alala (Corvus hawaiiensis) back into the wild at Pu‘u
Maka‘ala Natural Area Reserve, island of Hawai‘i. Bryce Masuda, San Diego Zoo
Global Site Manager.

Update on the planned Kiwikiu translocation to the Nakula NAR (Maui) and
associated activities and improvements. Hanna Mounce.

Updates: Native Ecosystem Protection and Management Section Personnel, State
Legislative Session.

Discuss scheduling and items for future Commission meetings.

Adjournment.

Meeting materials are available for public review in advance of the meeting. Contact
NARS Staff. If you require special assistance or auxiliary aids or services to participate in
the public hearing process (i.e. sign language interpreter, wheelchair accessibility, or
parking designated for the disabled), please contact NARS Staff 72 hours prior to the
meeting so that arrangements can be made (808) 587-4170.






MINUTES OF THE JULY 31, 2017 NATURAL AREA RESERVES SYSTEM
COMMISSION (NARSC) MEETING, HONOLULU, O*AHU

COMMISSIONERS PRESENT: Draft subject to approval
Dr. Jonathan Price, Vice Chair

Dr. Nori Yeung

Dr. Scott Rowland

Ms. Michelle Clark

Ms. Hi‘ilei Kawelo

Dr. Sheila Conant, for President, University of Hawai‘i (UH)

Mr. Kekoa W. Kaluhiwa for Chair, Board of Land and Natural Resources
Ms. Janis Matsunaga for Chair, Board of Agriculture

Mr. Leo Asuncion, Director, Office of Planning

COMMISSIONERS ABSENT:
Ms. Robin Newbold
Dr. Tom Ranker

STAFFE:

Ms. Linda Chow, Deputy AG

Ms. Betsy Gagné, DOFAW Administrative Office (Admin.)
Ms. Emma Yuen, DOFAW Admin.

Ms. Charmian Dang, DOFAW Admin.
Mr. Nicholas Agorastos, DOFAW Hawai‘i
Mr. Chris Miller, DOFAW O‘ahu

Mr. Talbert Takahama, DOFAW O‘ahu
Ms. Dohna Bicoy, DOFAW O‘ahu

Dr. David Sischo, DOFAW Admin.

Mr. David Penn, DOFAW Admin.

Mr. Barry Cheung, Land Division

VISITORS:

Ms. Lyll Asuncion, Naval Facilities Hawaii (NAVFAC HI)

Ms. Montona Futrell-Griggs, National Science Foundation (NSF), Virginia

Mr. Steve Ellis, NSF

Ms. Amy Little, Batelle Memorial Institute/National Ecological Observatory Network
(Batelle/NEON), Colorado

Mr. Ty Lindberg, Batelle/NEON, Virginia

Mr. Paul Luersen, CH2M, Hawai‘i

Mr. Rck Farnsworth, Betelle/NEON, Virginia

Mr. Kirk Tomita, Hawaiian Electric Company (HECO)

Mr. Rouen Lin, HECO

Ms. Teri Nakakura, HECO

Mr. Yutaro Tsuji, HECO

Mr. Albert Garcia, Fleet Area Control and Surveillance Facility San Diego Detachment
Pearl Harbor (FACSF)





Mr. Mark Damron, FACSPAC, U. S. Navy

Dr. John Sinton, former NARSC Member and Chair
Mr. Sean Moura, HECO

Ms. Teresa Dawson, Environment Hawai ‘i

ITEM 1. Call to order: Vice Chair Price called the meeting to order at 9:00 a.m.,
Commissioners introduced themselves, followed by staff and others present. There being
no requests for move-ups; he then recognized Dr. John Sinton and his eight years of
service on the NARSC; half of them as Chair. Staff Gagne presented him with a print
and a card that was circulated among members present, and also acknowledged that he
was also the NARSC representative on the Legacy Land Commission (see Item 5.). Staff
and members expressed their appreciation.

ITEM 2. Approval of the Minutes of the April 6, 2016 Natural Area Reserves
System Commission Meeting. Vice Chair Price asked for any corrections; there were a
few minor ones; no one else had any further corrections.

MOTION: Members CONANT/ROWLAND moved that the Natural Area Reserves
System Commission approved the minutes of March 31, 2017 as corrected. Motion
carried unanimously.

ITEM 3.a. Grant of Term, Non-exclusive Easement to the United States of America,
Department of Navy for Communication Facility Purposes; Kamananui, Waialua,
O*ahu, Tax Map Key: (1) 6-7-003: portion of 025, located within Mount Ka*ala
Natural Area Reserve; action by the Natural Area Reserves System Commission to
recommend to approve, defer, make other recommendations, or deny
recommendation to the Board of Land and Natural Resources. Mr. Barry Cheung
from the Land Division presented this re-submittal (deferred from March 31, 2017),
where staff and members had concerns that it did not appear to be a routine houskeeping
measure per the submittal, and no one was present from the Land Division or Navy to
offer an explanation to address the two steps of enforcement action need to be taken: 1)
remove the encroachment (Navy facility); 2) or amend the lease to authorize use of the
site within the Natural Area Reserve.

Barry Chung, Land Division was present at the meeting along with Navy personnel to
explain the submittal further. The intent of the request for a Special Use Permit from the
NARS is to document the encroachment (1,493 square feet) by the Navy’s
communication equipment within the Ka‘ala Natural Area Reserve. The Department of
Land and Natural Resources (DLNR) has issued two leases in the vicinity to the Federal
Aviation Administration (FAA) and the Army. Around 1990, the Navy was planning to
install their communication equipment within the Army’s leased area, and construction
was completed.

Around 2008, the Navy became aware that their improvements might not be falling inside
the Army’s area, as they originally thought. A land survey conducted subsequently
confirmed that a portion of the Navy’s equipment is actually within the NAR (the 1,493





square feet, or Area A, as shown on the map as part of the submittal). Photos taken
during a recent site inspection and attached to the submittal were also part of the
submittal at the NARSC meeting from the Land Division.

Navy personnel, including a real estate specialist (civilian), operational staff (one Navy
and one civilian), in attendance at the meeting, indicated that the original construction
was based on wrongful interpretation of mapping data which caused the encroachment.
In addition, the Navy also reiterated the significance of the facility, in particular, in view
of the latest development in world affairs. The Navy also said there is no further planned
improvement at the site.

The Land Division has indicated that the proposed land document is a non-exclusive
easement to the Navy, without removing it from the Natural Area Reserves System
(NARS).

Vice Chair Price asked members if they had any questions at this time. Members were
concerned about whether staff would be restricted from accessing the area for
management purposes. Staff Cheung responded that it would not be taken away from the
NAR. Member Rowland asked about weed control. Member Bauer wondered how the
Navy improvement fits in with Exhibit 1. Staff Cheung explained that Exhibit B, the
map, shows the Army on one side, the Navy on the other side (as opposed to Exhibit A).
Member Rowland asked about weed control in that parcel, to be done by the Navy or
NARS staff. Member Conant felt that NARS staff should have access. Staff Miller said
that they have worked out access and weed control issues, and have no further concerns.
Staff Cheung asked if O‘ahu NARS staff had any further questions, concerns or
objections.

None being heard, Vice Chair Price then called for a motion.

MOTION: CONANT/KAWELO moved that the Natural Area Reserves System
Comission approve this Grant of Term, Non-exclusive Easement to the United
States of America, Department of Navy for Communication Facility Purposes;
Kamananui, Waialua, O‘ahu, Tax Map Key: (1) 6-7-003: portion of 025, located
within Mount Ka‘ala Natural Area Reserve, and to recommend approval to the
Board of Land and Natural Resources.

No further discussion.
Motion carried unanimously.

ITEM 3.b. Special Use Permit for the National Ecological Observatory Network
(NEON): requesting to work in Pu‘u Maka‘ala Natural Area Reserve, Island of
Hawai‘i, including establishing a long-term monitoring tower; placing the tower in
Pu‘u Maka‘ala for a 30 year monitoring project as part of a major U. S. -wide set of
20 Domains to address changing ecological patterns over the next 30 years. Mr.
Steve Ellis, of the National Science Foundation, gave a powerpoint presentation outlining





the overall purpose of NEON across 20 Domains in the Continental US, and Puerto Rico;
with Hawai‘i the last to be added as Domain 20. The NSF is the overall applicant and
sponsor, responsible for funding, as well as overseeing the operational work carried out
by Batelle Memorial Laboratories (Batelle) who are in charge of the day to day
operations; answering directly to NSF. While the Federal Government runs on a biennial
budget; this thirty-year project is the highest priority for NSF, has had a long lead time to
set up the Domains, and has congressional support to assure that this long-term
monitoring continues uninterrupted. This is a $55 million a year project across all the
Domains; and again, has the highest priority in NSF.

The process to determine a suitable site in Hawai‘i was a year’s long process that passed
through several iterations; resulting finally focusing on Pu‘u Maka‘ala NAR as the most
suitable site for security, excellence of habitat, fenced in perimeter, overall management
of the area as native, and access to an existing power source without undue disturbance,
as well as additional characteristics. While Upper Waiakea Forest Reserve was the other
most recently nominated area for consideration, the Hawai‘i Branch Manager explained
that area was one of the most heavily used by the public for hunting, hiking, off-road
trails and there were no plans to fence the area. He recommended the NAR, rather than
the Forest Reserve, as being more secure for such a project; with the agreement of NARS
staff.

Actual site selection within the NAR was conducted by NSF, NEON, DOFAW and
NARSC members, over several visits and exhaustive evaluations of 11 sites. The final
selection (the current site) was agreed to by all. Another visit to the specific site was
conducted wih the addition of staff from the Office of Conservation and Coastal Lands
(OCCL), which determined that this being zoned Conservation, that Use of the
Conservation District would be occurring, and NSF would need to go through the full
Conservation District Use Application (CDUP) process; including perparaton of an
Environmental Assessment in compliance with Chapter 343, Hawaii Revised Statutes. It
was helpful to all to meet on site to discuss next steps in the process for the process
including public meetings and feedback. The Environmental Assessment was produced
by CH2M, Honolulu; contracted by Batelle.

In addition to the CDUA,; because Federal funding is involved, NEON has had to follow
the National Environmental Policy (NEPA) process as well as the National Historic
Preservation Act (NHPA), Section 106; consult with the US Fish and Wildlife Service as
part of the Endangered Species Act (ESA) Section 7; in addition to other requirements
from the State (including consultation with the State Historic Preservation Office, Coastal
Zone Management (CZM) compliance through the Office of Planning (OP), and County
constuction permitting process.

The entire process is accessible on the NSF NEON Program website, and all permitted
acvitities will be posted for future reference; as well as all data generated from the project
(as is the case for other Domains already up and running). The data will be made
available to the scientific community and the general public, for use in analyzing





ecological conditions in the Hawaiian Islands and would be comparable ot data collected
across the Continental United States, Puerto Rico, and Alaska.

For further information, see:
http://www.nsf.gov/funding/pgm summ.jsp?displayFullSite=true&from=fund&orgAbbr
=NSF&pims id=13440

Infrastructure at the site will include a 105 ft (32 m) tall scaffold lattice tower with
concrete foundation pad, secured by 4 guy wires. The tower site is at the edge of the
forest to minimize disturbance. An instrument hut will be located across the road from
the tower; also located along the road in a previously disturbed site. Power to the site
will come up the 4 x 4 road, at grade from an existing power pole located below the site.

The tower, will be on site for at least 30 years and have the ablility to add different
instruments to the tower; in collaboration with other researchers. In addition, there will
be a series of transects, plots, soil pits, a double fence precipitation gauge (located in
open lands adjacent to the forest), soil array, and staging/parking area near the tower.
Proposed sampling plots and grids include the tower plot, distributed plot, bird grid,
phenology transect, and mosquito point. It is possible that individual plot or grid
locations may be adjusted within the limits of the proposed project area; and any
adjustment in plot or grid location will be coordinated with DOFAW Hawai‘i NARS
Staff, who have final say.

While these are the nation-wide standard items selected; it is also possible to have other
sampling activities in the area; to be coordinated between NARSC staff and
Batelle/NEON.

Member Yeung asked about other insects and also pointed out that the native landsnail
fauna contains many terrestrial species, and it is quite important to conduct surveys as
soon as possible. She is very much interested in conducting further surveys in the area;
and to collaborate or run this simultaneously. NSF staff reiterated that the protocols
developed were to national standards; but that studies such as what Member Yueng was
proposing could be incorporated into the process. Also, in answer to her and other
members concerns about beetle traps: they may need to be re-designed due to concerns
about disturbance by ‘alala (Corvus hawaiiensis). Also, member Yeung pointed out that
there are species of ground-dwelling carabid beetles that are listed as Endangered. Dr.
James Liebherr (Cornell University) is the expert on this group. Dr. Karl Magnacca, also
needs to be contacted, as both can identify what if any of these insects are in the area (not
to mention other species).

Note: All native species, whether listed as endangered or not, are protected by the state
(Hawaii Administrative Rules, Chapter 124).

All this has to be in compliance with the Biological Opinion (BO) issued by the US Fish
and Wildlife Service. NEON staff are open to work with member Yeung and staff to
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address the snail habitat surveys. Member Yeung again expressed her concerns about by-
catch in pit-fall traps, including snails and other rare invertebrates.

Member Conant said that the main point is that we know virtually nothing about many
landsnail species and some may need to be listed for further protection, even though not
now listed; we need to understand that they are there. Member Bauer asked about the
purpose of the beetle traps. NSF staff responded that beetles are considered to be sentinel
species (as one of the most abundant arthropod groups across most of the land) and that is
why they were selected in the development of NEON sampling protocols, along with
mosquitoes.

If any listed species are discovered, their exact location will NOT be publicly disclosed,;
as part of their automatic protection. Member Yeung asked about collection of voucher
specimens. NSF staff said that NSF has to abide by rules and regulations of each state.
Member Yeung said that the Bishop Museum is the official repository for snail,
entomological and plant specimens.

Member Rowland said that within the next 30 years these protocols might indeed harm
something; if so, are you willing to stop. NSF replied that yes, finds such as that would
be disclosed and appropriate actions to mitigate or shift sampling sites are possible;
coordination between ourselves and NARS staff is critical. Member Clark pointed out
the ‘alala project is located mauka of the tower area; she expressed concern that the guy
wire location and other mitigation concerns be addressed; particularly for night-flying sea
birds and bats; and would it be possible to lower the guy wires. NSF staff agreed that this
could be done as well as whatever else is needed; again, collaboration is key.

Member Matsunaga asked if they would be contracting technicians to do the actual
identification of specimens. NSF responded that yes, they would make a first pass by
staff, then they would be sent out for further identification; possibly contracting with the
University or other entities.

Member Matusnaga also asked about invasive species such as insects or plants and how
they would be handled. NEON staff said that they would make field observations and
report back; soil horizon plots could tease out specific species such as mites. Member
Matsunaga was also concerned about invasive species in soil samples as well.

NSF/NEON then reiterated the compliance status; stating they had gone through
consultation with State Historic Preservation Office (April 24, 2017); on May 23, 2017
published the Draft Environmental Assessment; on June 19, Section 7 with the USFWS
per the Endangered Species Act, June 22, 2017 end of comment period for EA, June 29,
2017 public hearing for CDUA held in Hilo. Next step publication of a Finding of No
Significant Impact (FONSI) for the Final EA, to be published in the August 8, 2017 issue
of The Environmental Notice, and final approval of the CDUA anticipated at the
September 8, 2017 Board of Land and Natural Resources Meeting. The project would
then be looking at late September/October 2017 to begin the process of assembling





necessary equipment, and ensuring all County and other permits are complete before any
construction begins.

Staff Yuen said that the NARSC approves the SUP application and Board the approves
the CDUA.

Staff Takahama expressed concern that staff has had previous experience with federally-
funded long-term research (particularly at Laupahoehoe), and wondered if it was part of
the US Forest Service deal to justifiy developing sites for their Experimental Tropical
Forest overlays. Hawai‘i is an outlier compared ot the continental scale; but if local
researchers cannot help, what is the benefit. NSF staff did not know for sure, but said
that since the continental scale analysis is over the long term, it is valuable to have this
data; Puerto Rico is also included.

Staff Takahama asked why the present site versus the original site (Laupahoehoe); feeling
that the US Forest Serviec was ill-advised to site it there due to costs to develop it, and
other sites were not feasible. NSF replied that no one knows how to integrate, but need a
lot of data over time to keep informed in the long run. Staff Takahama said we are the
Endangered Species Capital of the US, so to the outlier effect: how does that compare.
NSF staff responded that studies of the norm can be the most interesting; but also, this is
over a very long time period, which has never been measured before; trends may change
with changing ecological patterns not even contemplated in the conceptual stages of this
project.

Member Yeung said that ecology of native and invasive snails can offer valuable
comparison and insight. Staff Takahama asked Member Yeung about sampling protocols
and the use of beetles. Member Yeung explained that beetles are easier to find and more
common in leaf litter. But snails are now coming to the forefront, not just in Hawai‘i, but
in the South East US. Pitfall traps have their uses, but need a clear plan for mitigation to
protect the high biodiversity of native snails as well as invasive species, and their effects.
She offerd to collaborate on this issue further.

NSF staff explained that beetle distribution was chosen in the early stages of
development of NEON; beetles are generally believed to be an important senitnel species,
many are widely distributed; that is why beetles were chosen.

Member Kawelo asked if funding was secure for the long term. NSF staff explained that
Congress funds NSF, pending availability of funds; limited by specific appropriations.
This is a $40 to $60 Million investment over the long haul; it is 10% of the budget of
NSF. It is a major priority for NSF and NSF will endeavor to ensure that funding is as
stable as possible for the long-term.

Member Bauer asked about the tower plots; it was explained that the plots would be
around the tower. Member Bauer asked how the plots would be accessed and would the
public be able to access them as well. The response was that acess to the area is within a
secure area, with locked gates and that there is no vehicular acess off road; there will be a





series of trails to the plots. Batelle/NEON explained that all plots would be developed in
consultation with DOFAW NARS staff; primarily Nick Agorastos, Big Is NARS
Manager. They will be determining what current trails are in use by staff for
management, other research in the area and possibly combining all into a set series of
trails to lessen overall disturbance of the area.

Vice Chair Price asked about the scope from a permitting perspective and how they
envision changes over 30 years; how will continuity be maintained. In answer, that is
why NSF is the applicant, as the agency with the over-all responsiblty for delivery of the
project; including funding; while Batelle/NEON is responsible for the day to day
operations of the tower and ecological sampling. Any additional projects may be
proposed, to go through a public process to add; as part of the overall process to address
changes. NSF staff reiterated that everything is documented and available on the NSF
website.

Member Rowland asked who is the host: it is NARS or State of Hawai‘i and how does
one become a host? NSF staff explained that when NEON was being designed, Hawaiian
scientists sent in proposals to be hosts; a self-identitifed group worked with staff. The
first choice, recommended by the US Forest Service in the mid-2000s, was for
Laupahoehoe on unencumbered land (under DLNR Land Division) adjacent to the
Hawai‘i Tropical Experimental Forest, which is an overlay of Laupahoehoe NAR and
Forest Reserve Sections, now under management by the US Forest Service (with
oversight by the State as well).

After a site visit by NARSC members and others, it was determined that the site was
unacceptable for a variety of reasons including complete lack of infrasctucture, local
community opposition and concerns about such a large tower in the middle of the forest.
The project was not approved by the NARSC, and they went through further steps along
the way to examine other sites; returning to DOFAW with the recommendation of Upper
Waiakea Forest Reserve after several years of re-grouping and reconsidering the project
in Hawai‘i.

Member Rowland said that it is a big tower, and how would the tower be identified (if
someone came in and asked); as well as what will happen to it in the long run at
completion of the project.

NSF staff responded that at the end of the project all installed infrastructure will be
removed and the site returned to its original state. AG Chow asked if there was secure
funding to return it properly. She is asking because the State has had past problems, and
raised the idea of bond issues. NSF staff responded to AG Chow that bond issues had
been discussed but it is different for the Federal Government. The importance of locating
a secure site is the most important step in the process. Using the original site in Puerto
Rico as an example of a public relations nightmare: the site was not secure, a murder
took place at the site, and much of the instrument hut and contents were vandalized
and/or stolen outright. The site was then decommissioned and removed, and restored to
its original state, and a more secure location was selected. Another possibility: the State





may still want to keep the tower infrastructure for continued monitoring; we are open to
this idea too as an option through the life of the project.

Member Clark asked about security at the site. NSF staff explained that there is a series
of locked gates; Kilani Correctional Facilities also have control over access across their
facility, and monitors acess along the road that goes around the boundary of the facility
(an old 4 x 4 road, recently upgraded to facilitate access for management by NARS staff),
and others, without having to cross thorugh prison facilities; but still requiring advance
notification and prior approval by the prison; all still need to check in, in person at the
guard station so they can keep track of who passes thorugh the facilities and who uses the
alternate access road. The area is remote and has limited public access (as opposed to the
Forest Reserve).

Member Rowland asked where the data will live. NSF explained that it takes about 8
hours for the data to show up on the NSF website. Member Rowland understood the
need for consistent data collection actross the US, but also felt thare are all kinds of other
things to be considered, so is there a way one can propose additions. NSF staff
responded said that was a possibility; in the design phase, the State was included but it
was unclear who gave that input, and many felt left out. How the design was selected
and refined was part of the overall process for all Domains. Any new proposals will need
to be considered separately; but NSF does receive proposals and can then fund support
for them.

Staff Yuen said that there needs to be access by all researchers within reason. NSF staff
replied that while Batelle/NEON will be coorindating with NSF; NARS staff has input as
well. NEON staff said that as site host, you (the State) can ask for or limit access.

Member Kawelo asked if the current application was for a NARS SUP for the site. NSF
staff replied that it was, and they would be seeking a permit for the full thirty year period
as a Federal Government entity. Member Conant asked if this was going to be a burden
on NARS staff and budget, directly asking staff Agorastos for comments and whether this
would be a help for staff ot not.

Staff Agorastos said that while it is an increased burden on himself in particular, he needs
to get more staff involved at Pu‘u Maka‘ala and other areas, since there is an increase in
research requests in recent years, which is a bigger issue even; along with getting data
and reports from researchers in a timely manner and that are useful to management of our
reserves. Staff has limited time and numbers to pursue research themselves, or track
down reports; but we recognize that through NSF/NEON we will get data. It is an
opportunity, yet he is nervous about the increase in responsibility on the part of him and
his staff.

Member Conant asked if approved, would someone be monitoring on a day to day basis.
Staff Agorastos responded that he and his staff have been involved from day one and will
continue to be involved; incorporating conditions into the final permit that will carefully
spell out all such controls and responsibilities. NEON staff explained that this will be the





last site built; we have learned from the entire process, and NEON will have a person on
site at all times with a project management background. Member Conant asked how long
it would take to set up the tower infrastructure; response was about six months.

Former NARSC Member Dr. John Sinton remarked that he was involved in the
Laupahoehoe site, and he was not still not convinced that they could demonstrate why in
had to be located in a NAR. The purpose of of the NARS is to maintain areas in as
undisturbed a state as possible; by the NARS allowing even minimum invasive actities
without considering other areas; why this site.

NSF responded that understanding the resources in this particular area would act as a
reference for a greater understanding over the long-term, something that has not been
attempted. Uses have been identified, and numerous sites were proposed, with Pu‘u
Maka‘ala rising to the top of the list for security and access; a fenced perimeter with
gated access, excellence of suitable habitat and critical wind patterns. The previous
process (Laupahoehoe) was very much a top down process; so by the time it came to the
NARSC and the Community for their input and action, the proposal was turned down in
the NAR as the tower location, and so began the long process of them reconsidering
another site selection. NSF recognizes that it is incredibly important to work with
stakeholders from the bottom up not top down. But it has still come down to Pu‘u
Maka‘ala NAR as the best and only option at this point; from input at all levels including
DOFAW Hawai‘i staff.

Staff Agorastos said he has a laundry list of things he wants done in conjunction with this
project. Member Yeung said she has a wish list of snail work to be done in conjunction
with this project. Member Conant said that she was involved with the Laupahoehoe
fiasco and this present process has been far more collaborative. She participated in actual
site visits for site selection (along with Member Price) prior to this going any further in
the process. Involving the community in data management for the community is a good
thing.

Staff Takahama asked if it was recommended at the early stage for the permit. Member
Conant said that the original proposal was defeated and they were coming back with a
new process and set of oversights (Batelle/NEON for NSF; rather than the now-defunct
NEON, Inc.).

NSF staff reiterated what they had mentioned earlier in the meeting, that when they
returned for another try, they had identified Upper Waiakea Forest Reserve, and that was
moving along until Steve Bergfeld (DOFAW Hawai‘i Branch Manager) explained to
Staff, NSF and NEON that the Forest Reserve was a far less secure site, that it would
meet extreme resistance from many community members that used the area for various
recreational purposes including hunting; and the area was unfenced, as opposed to the
NAR that was fenced, and the priority was to manage it for its native ecosystems; while
allowing research to be conducted that would help with NARS management of the area.
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Staff Takahama asked about chronology: at what time was this current proposal brought
to the NARSC. NSF staff replied that was on the agenda for the April 6, 2016 NARSC
Meeting, Item 7 under update by staff Agorastos said that there had been a shift from the
Forest Reserve to the Natural Area Reserve; this was just a heads up that the process
would be starting again (Note: see NARSC Meeting archives on the Native Ecosystems
Protection and Management web page of the DOFAW website). NEON staff met with
DOFAW and NARS staff and 11 sites were suggested looking at maps; before going out
in the field with Big Island NARS staff, NARSC Members (Conant and Price who were
on the Big Island), and the NARSC Executive Secretary. Most of the sites were
eliminated right away by all participants; until the present proposed site was indentified
by all as being the most suitable; actually on the edge of the forest along the previously
roadside, not in the forest (although two of the guy wires will extend into the forest).

Staff Yuen reminded all present that the Land Board approves all permits ultimately.
Staff Agorastos said that what was being asked today, was approval of the permit
application to approve the tower site and infrastructure for thirty years; but the
monitoring and science portion, while also a part of the permit, would be subject to
annual reporting and renewal to address any issues that arose over the previous permit
year or not and whether any changes need to be made in any of the monitoring or science
portion. By having a single permit, divided into sections, it will allow everyone the,
proper institutional memory since this project has a very long life. Permit amendments
can simply be attached to the Master Permit; staff and NARSC members will continue to
be part of this process, to help with institutional knowledge ofer the long term.

Vice Chair Price asked permit conditions. Staff Agorastos was unclear of all
requirements for the studies; which was why he and others favor an annual review
process for those. Once the tower infrastructure is in place the only additions or deletions
would be to replace equipment or add new equipment. NSF staff agreed and that they
will help to coordinate this. Staff Agorastos felt this had to be solid for the 30-year term,
so that it can pass along seamlessly at all levels to take into account wholesale staff
turnover at all levels, including the NARSC.

Member Yeung asked about the permit application and annual review in the future. Staff
Yuen said that NARSC acts on an advisory basis. Vice Chair Price mentioned other
long-term projects in the NAR such as ‘alala recovery; it is important for the NARSC and
staff to continue to be informed. NSF staff agreed that it was good to know what is going
on. Member Conant said that she definitely wants to hear from staff for input as well as
NSF. Member Clark asked about reports. Staff Dang replied that timely report
submittals will be part of the SUP conditions and the annual report/review.

Member Matsunaga asked if there was an official staff recommendation to the NARSC.
Staff Agorastos said that his recommendation is for the State more than the NARSC. The
State does not have capacity to do this level of science so he is in favor of this and
recommends approval of this permit application.

11





MOTION: Yeung/Conant moved that the Natural Area Reserves System
Commission recommend approval of the request to work in Pu‘u Maka“‘ala Natural
Area Reserve, including establishing a long term monitoring tower and on the
ground ecological studies through out the 30 year life of this project; with the
proviso that an annual report be submitted before the end of each permit year to
assess whether there need to be any changes (additions or deletions) to the on the
ground research so that conditions may be amended and attached to the original 30-
year Master SUP.

Vice Chair Price asked if there was any further discussion; not hearing any, called for the
question.

Motion carried unanimously.

ITEM 3.c. Special Use Permit Application from Hawaiian Electric Company
(HECO) to conduct a feasibility study to consider relocating a portion of the
existing Mikilua 4 Circuit at Mount Ka‘ala, Waianae, O*ahu, TMK 6-7-003: 018
and 025 portions; action by the Natural Area Reserves System Commission to
recommend approval, defer, make other recommendatons, or deny
recommendation, to the Board of Land and Natural Resources. Ms. Teri Nakakura,
HECO staff, gave a powerpoint presentation as an overview of what HECO is proposing.
They have met with DOFAW and USFWS staff prior to this as well (due to landsnails
and other protected species in the area).

While HECO did not construct the original line, HECO took over the line in the 1960’s
from the military. These overhead lines and their pole supporters, particularly in the
NAR and Forest Reserve are aging and need to be replaced. They would like to relocate
the poles along the roadside; allowing for better access for maintenance in the long term.
The immediate concern is to do a feasibility survey to determine best way to proceed,
which would likely include a one-time removal of poles and wires from current location
to be re-placed along the roadside. While this too would cause some damage; it would be
less damaging over time to the area. There area would be carefully surveyed in advance
to ensure no protected species would be affected; or to develop ways to mitigate any
damage. The Snail Extinction Prevention Program (SEPP) of DOFAW is playing a key
role (see minutes of the March 31, 2017 meeting at which time David Sischo gave a brief
overview of how his program is working with HECO).

The scope of work focuses on relocating overhead line near the top of Ka‘ala to improve
reliability of electrical supply and avoid disturbing biological sensitive areas over the
long term when routine maintenance is done. They will need to install 8-9 new poles and
string 5-6 new spans, while removing 16 poles ands spans. The infrastructure map
indicated the main known snail habitat (focusing on the federally listed Achatinella) in
the trees, but there are also other species currently not listed of native snails on vegetation
and on the ground.
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Member Conant remarked that this is a big undertaking with a lot going on in a very
sensitive area, and need a very detailed description of what you want to do; that is not
spelled out in the permit application on hand. HECO staff explained that they are
required to do an Environmental Assessment (EA), which will include a biological
survey, an archaeological survey, and wetland delineation. They have hired a consultant
to work on this process.

Member Yeung said that snails are all over the place in that area, and even poles along
the road could destroy snail habitat. Current snail protocols focus on endangered species;
but there are many other native species currently not listed as endangered. Just because
they are not listed, they are still worthy of study and protection, and she offered to assist
in any way possible.

Member Kawelo asked about protection of sea birds such as Newell’s shearwater.
Member Rowland asked if it was too expensive to put lines underground. HECO staff
said that along the roadside was considered to be the most feasible; but could look into
costs of undergrounding them. Member Rowland said though that it does not solve the
problem of removing existing poles and wires. Member Conant asked about height of the
poles; reply: 60 feet; however Member Conant pointed out that sea birds do fly low, so
that is a concern.

Staff Takahama asked if they were preparing a Habitat Conservation Plan (HCP), an
overall conservation plan and an Environmental Assessment and when would they be
ready for review. HECO staff replied that they hired a consultant to prepare an
Environmental Assessment. Staff Takahama said that the permit application under
review at this meeting has many more moving parts than indicated. HECO staff said this
presentaion today was for information only, it is not complete yet. Staff Takahama
wanted to be sure that they inform staff and the NARSC as they go through this process
too; there are a lot of unknowns at this point.

Staff Yuen said that HECO is asking for a permit to do a feasibility study first. HECO
staff said they want to get the different sides together; they started the process last year
with the USFWS and DLNR, and HECO is still trying to decide on methods; and coming
to the NARSC today as part of the process. According to Eric vanderWerf, the current
known location of Newell’s Shearwaters is primarily focused on the Wai‘anae side of
Ka‘ala. Member Conant replied that we still need to know what is on the windward side
of the summit as well. HECO staff responded that they will incorporate all that data into
the plan.

Staff Sischo, DOFAW SEPP Coordinator, said that he has been involved in this process
because of the presence of Achatinella. Member Conant asked if there were any
endangered plants in the area. Staff Sischo replied that O‘ahu Botanist Susan Ching is
also involed in the process to determine if there are any listed species. Member Yeung
asked if this permit application is for a feasibility study only; however, there is still a lot
of detail that needs to be added.
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Mr. Rouen Lin, HECO staff person in charge of the overall permitting process, said that
this is the initial phase with preparation of the HCP, and other documents followed by
application for access for actual construction; at which time they will come back to the
NARSC for further permitting. They will also be working with the Office of Coastal and
Conservation Lands (OCCL) and Forest Reserve System, through O‘ahu DOFAW. This
is just an initial disclosure in the documentation process; they also need to involve other
stakeholders in the design of this including possible undergrounding or other options.

Member Rowland said it was unclear what exactly the feasibility study is, and what does
as little disturbance as possible mean, and what are we being asked to approve today.
Vice Chair Price said that it appears there are different components of the study, but
HECO needs to delineate them more clearly. Mr. Lin replied that it was part of the
process: the biological and archaeological surveys specifically. Vice Chair Price asked
how invasive the methods are in boring holes, especially size and depth. Member Conant
wanted to know where they would be going and she needed more specific information.
At this time, Ms. Nakakura had to leave, so Mr. Sean Moura took over remainder of the
presentation, as HECO Environment Scientist in their Environmental Department.

Member Yeung said that they need more information on snails and wanted to know
specifics of when and where they were going, study sites, and who would be involved,
before she could recommend approval.

Staff Yuen said that since the NARSC does not meet very frequently, this could be
deferred or delegated to staff. Mr. Lin replied that this is only preliminary; they are
looking at the year 2020 for completion of the HCP and other parts of this, so there is
time before coming back to the NARSC.

Member Clark asked about the helicopter landing zone study or pole structure; where and
why site it to avoid creating more distuirbance. Staff Miller replied that NARS staff have
been involved with landing zone site selection where it would do the least disturbance.

Staff Yuen asked which species woud be included in the HCP; reply was Achatinella
were the primary focus, but there are other consideratons that need to be included. It will
also include helicopter operations to remove old lines and poles too. Member Bauer
wondered if it would be better to cut poles and leave them, or other options. HECO staff
said that lines run ridge to ridge (poles and lines). Member Conant said that the current
application does not provide enough details; need more, especialy with the maps; she
would feel more comfortable having more information. Mr. Lin replied that they are
working with DOFAW staff member Charmian Dang about the permitting process and
further details.

Staff Sischo said that SEPP will be involved every step of the way, and they will need to
follow snail protocols, and staff will be involved in every step off-road where they go and
where and be accompanied by staff. Any new trails to poles will be carefuly scouted to
be sure there is as little disturbance as possible to the vegetation and ground cover.
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Member Conant asked about plants; staff Sischo replied that the DOFAW O‘ahu Botanist
is also involved.

Member Rowland asked if protocols are part of the permit; is that what we are asking for.
Staff Sischo replied that yes, snail protocols cover all of Ka‘ala, both the NAR and Forest
Reserve Portions. Staff Yuen wanted clarity on what part the NARSC plays in this.
Member Conant said that more details like specific locations on maps are needed.
Member Clark asked about studies for species distribution and population trends.
Member Yeung was concerned about the overall land snail surveys; not just focusing on
listed species, as there are other species on the vegetation and many small ground-
dwelling species that she is equally concerned about; all could be affected by survey
crews as well. Mr. Lin said that acess to the poles would be with machetes, to carefully
clear a trail. Member Bauer asked about wire removal; it could fall on the forest and
cause further damage.

Staff Miller said they are considering various senarios with HECO staff; who explained
further that the worse-case scenario is that wires fall down on existing poles and lines, but
the wires may not coil up; it depends on the spans; some are more susceptible than others.

Member Conant asked what would happen if the NARSC said ‘no’ at this point; what
would other options be. HECO staff replied that they still need to upgrade, but they also
do not want to keep walking down through snail habitat. Staff Sischo said that
continuing impacts from pole maintenance such as it is now causes more impacts; which
is why he and others are in favor of not having poles in snail habitat; and why he and
others favor realignment along the road for the long term. Staff will still accompany any
crews that return for routine maintenance to be sure that there are no snails or other
sensitive species in the vicinity.

Vice Chair Price felt that we need to look at the whole picture, not just what is before us
today. Staff Sischo said they need to look at other options. Staff Takahama asked if
they could replace only the poles. HECO staff replied that they need to replace both
poles and lines. Staff Takahama asked how long transmission lines could last; reply was
approximately 70 years.

Member Clark asked if other species would be included in the HCP. HECO staff
responded that they are working with Dr. Karl Magnacca, an Entomologist who is
familiar with listed arthropods; also working with botanists. AG Chow said that
Endangered species are the key part of HCP’s.

Member Asuncion pointed out that theyalso need to follow Coastal Zone Management
Law since the entire island, even if it is not along the coast, can affect the overall coastal
area; they need to implement CZM access permission; referring to the Office of Planning
website for further details). Some items may or may not apply, but they need to go
through this process as well. They need to delineate preliminary work versus actual
construction. Member Bauer pointed out that the Ka‘ala NAR Management Plan was
available on the DLNR/DOFAW website.
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AG Chow said that they need all of the above to be incorporated into the CDUA process
through OCCL as well. Vice Chair Price said that it needs pulling it all together, and at
least there is time for the whole process; that this is just preliminary. HECO said that
mpost of the line is not in the NAR; they could consider undergrounding the portion in
the NAR.

Staff Sischo said that coring along the road would not be in snail habitat. Mr. Lin said
that the four-inch wide cores would go to 10 feet deep where poles would go; with soils
put back and any left over material would be removed from the site. Member Bauer
asked what would happen to the cores, would they be taken off site for study and how
and where would they be stored. Mr. Lin was not sure exactly; need to add this to the
description of the plan.

Staff Takahama asked about following protocols to get to pole 25, the most remote in the
NAR. HECO responded that would be part of the EA process. Staff Yuen suggested
that the NARSC could delegate to staff at this prelimnary stage and rather than an SUP,
continue to work with staff rather than have another NARSC meeting. This needs to be
resolved.

Vice Chair Price said that while most of this is standard permitting; it is the other details
that need to be worked out with staff. Member Conant asked what should be done. Vice
Chair Price felt that the application at this time is not complete, but they can delegate to
staff to work with HECO on protocols and an understanding of biological and cultural
concerns before returning to the NARSC. Staff Yuen suggested that the SUP could be
split in two: surveys and construction options and installation. Member Conant asked
how staff felt about this. Staff Miller replied that they have been involved and are alright
with the process. Member Ascuncion reminded them again that they need to state in the
permit application any effects along trails and the landing zones, under CZM law.

Staff Yuen said that this is the study part only; not ready to implement yet; need to
further figure how to do this without disturbing snails. Member Clark wanted to be sure
that staff is informed. Mr. Lin said that they were working with DOFAW staff on access
routes and proposed pole sites; three poles in particular have large Achatinella
concentrations; however there are also other species of native plants and animals to be
included as part of the initial survey.

Member Rowland said that the NARSC is concerned about the plans; they should go
back and address some of these concerns again before coming back for the preliminary
study; especialy what exactly is the potential for damage. Member Conant said that
potentially destructive activities need to be clearly stated; she is not comfortable with
approving at this time.

Member Ascuncion asked about preliminary versus ultimate project: need to delineate

more clearly the site preparation and impacts to the NAR or Forest Reserve, besides the
CZ requirements as well; the NARSC needs to know what we are approving.
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Member Rowland felt it was more like two projects: initial survey and then the
implementation. Member Yeung reiterated the need for more snail surveys and studies,
not just native species, but also non-native. Member Clark felt that they needed to
indicate exactly where they were going on the map. Member Asuncion reiterated that
there needs to be more details on access.

MOTION: Members BAUER / ASUNCION moved that the Natural Area
Reserves System Commission defer this application, which was incomplete; to come
back to a future meeting with a more detailed time line and further details; along
with the CDUP process, which will be overseen by the Office of Coastal and
Conservation Lands, before they can recommend approval to the Board of Land
and Natural Resources.

Motion carried unanimously.

Vice Chair Price called for a break for lunch at 11: 50 a.m. Member Leo Asuncion was
excused for the afternoon; quorum would still be maintained.

Vice Chair Price called the meeting back to order at 12:55 p.m.

ITEM 4. Re-establish the NARSC Commercial Use Subcommittee to address the
possibility of limited commercial activities in certain Natural Area Reserves; to
appoint new members that could them meet with staff and others interested in this
issue. Staff Gagne explained that while there was a subcommittee still on the books; all
former NARSC member’s terms had expired and there was a large change in staff and in
commercial issues. She said that Member Newbold, who was out of state has
volunteered to be on the Subcommittee; also that former NARSC Member and Chair,
Annette Ka‘ohelauli‘i, volunteered to participate as a resource person and an institutional
memory; since there were major commercial concerns that arose during her time on the
NARSC, and she can provide very hands on perspective and recommendations. Vice
Chair Price called for volunteers among other members present. The following Members
at the meeting volunteered: Rowland, Matsunaga, and Conant. Staff Gagne said that
they only needed to have a motion to approve members and they they could then meet
with staff (following Sunshine law in posting the agenda, and so on) in the interim
between NARSC Meetings, since the Subcommitee was already established. They will
be joined by NARS staff.

MOTION: Members CONANT/ BAUER moved to approve the following NARSC
Members to serve on the Commercial Use Subcommittee with staff and resource
people: Ms. Robin Newbold, Ms. Janis Matsunaga, Dr. Scott Rowland, and Dr.
Sheila Conant, to replace others whose terms have expired.

Vice Chair called for any further discussion; there being none, called for the question.

Motion carried unanimously by those present.
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ITEM 5. Identify NARSC Member to serve on the Legacy Land Conservation
Commission. David Penn, Program Specialist, introduced himself as the new
coordinator of this grant program, which receives $5.1 million from the conveyance tax
to be used for acquisition of lands from, and for State, County and others, for fee simple
purchase or conservation easement; from agriculture lands to natural areas. For example,
assisting with the acquisition of part of the Ka“iwi Coastline and Kanewai Springs on
O‘ahu; both with quite significant natural and cultural resources. Current statute requires
representation by one member from the NARSC. Meetings are primarily on O*ahu, but
there are also site visits off island. There are approximately two meetings a year: next
meeting is scheduled for October 5, 2017; then December 7-8 will be a two-day meeting
to review proposals with decision-making to follow. Site visits are scheduled separately
as needed. They also meet in spring (late May-June) too for the annual cycle. Last year
there were 6 applications; however current funding is limited and not all may be
supported.

Member Bauer asked if money could be used to purchase areas for the Natural Area
Reserves System. Staff Penn said that was acceptable, subject to available funds.

Vice Chair Prices asked if there were any volunteers; Member Kawelo volunteered.

Motion: CLARK/CONANT moved that the Natural Area Reserves System
Commission approve the selection of Member Hi‘ilei Kawelo, to serve on the Legacy
Land Commission.

No further discussion; motion carried unanimously.

ITEM 6. Request for delegation of authority to the Administrator of the Division of
Foerstry and Wildlife to issue permts listed in Exhibit 1 for Hawaii Administrative
Rules Chapter 13-209, rules regulating natural area reserves and request to amend
list in Exhibit 1 to replace the word “insects” with invertebrates”.

Vice Chair Price noted that this item was withdrawn from the agenda, to be taken up at a
later date; no further action at today’s meeting.

ITEM 7. Introducing the new DLNR Game Advisory Commission; for information
purposes, no action. Staff Gagne said that both the new Wildlife Biologist and Hunting
Coordinator for the Wildlife Program, Dr. Shaya Honavar and Wildlife Program
Manager, Mr. James Cogswell, were unable to attend. Staff Gagne then gave a brief
summary that she had met with them to help them set up agenda and other templates and
how to organize a meeting following Sunshine Law and other matters. Their first
meeting was June 19, 2017.

ITEM 8. Joint Consultation between the Natural Area Reserves System

Commission and Forest Stewardship Advisory Committee. Staff Gagne explained
that the meeting of May 25, 2017 was quite brief with all the changes to the Natural Area
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Reserve Fund (NARF), among other things. The suggestion was made, however, that
while it was important to keep holding an annual meeting such as this, that perhaps the
meeting needs to be scheduled just prior to or part of the preparation for the following
budget year and/or legislative session rather than in May; that might be more helpful.
Staff will work with both the NARSC and FSAC to come up with a date for the next
meeting.

ITEM 10. Budget update: Staff Yuen requested taking this item first to segue from the
previous item; followed by the the legislative update. Trump’s proposed budget
significantly decreases funding; with a 14 % overall cut to USFWS, which DOFAW
relies on for a great deal of our funding. The Legacy Land Program (Recovery Land
Acquisition, Habitat Conservation Plan, etc.) have also been cut; there is a 13% reduction
in the National Park Service (NPS) budget, 15% to US Gelogical Survey (USGS); not
sure how deep the cuts are for US Department of Agriculture (USDA) other conservation
agencies. There is still no final word on what Trump will do.

ITEM 9. Legislative Update: Staff Yuen laid out the legislative table for 2018:
January (Session/bill introduction); January — April for testimony and hearings; May
testimony ends; 2018 is an election year so there will be all that to consider as well.

Watershed CIP (Capitol Improvements) went to zero funding last session. We are $1.7
milion down; it is going to be very challenging managing the bottom line; including lost
positions (Big Is. and Kaua‘i).

Member Rowland asked about 2 programs in DOFAW that sound similar; how diferent
are they. Staff Yuen explained that NEPM (Native Ecosystem Protection and
Management) which includes the NARS, NAPP, and Watershed Partnership is one
program; the other that also has the term Watershed Protection in its title, is under the
Forestry Program, focusing on fire and emergency operations. Member Rowland asked if
only the top one is NARS-specific. Staff Yuen said that no, CIP also affects us across all
the programs. Member Clark asked about Kaua‘i positions. Staff Yuen said that the
Governor’s Sustainable Hawai‘i Initiative needs to be supported; the lack of funding will
impact the ability to protect and manage the watershed and all that goes with it.

Staff Yuen said that a bill may be introduced in the 2018 session to appoint a member of
the Game Management Advisory Commission to serve on the NARSC; this would allow
for more direct communicaiotn between the two commissions; much as a member of
NARSC sits on Legacy Land for input. This requires legislation because no one is
allowed to serve on more than one board or commission at a time.

ITEM 11. Announcements. Staff Gagne announced the passing of Dr. Lloyd Loope on
July 4, 2017 on Maui. A former NARSC Member, he was a champion of native species
and then became one of the pioneers to work with invasive species that were beginning to
invade both at Haleakala National Park, where he worked, and other areas. He was a
strong supporter of the creation of the Maui Invasive Species Committee (MISC), which
he continued to collaborate with after his retirement in 2012; producing his last paper in
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January 2017. There will be a memorial gathering at the MISC office on the afternoon of
September 2, 2017. Contributions can be made in his memory to MISC.

Staff Gagne also noted the passing of another Maui icon: Richard Nakagawa a month
before Lloyd. Richard was the long time nurseryman for Maui DOFAW; one of the
pioneers of finding and growing native species. He was one of the founders of the Native
Hawaiian Plant Society on Maui and was mentor and inspiration to many over the years.
A celebration of his life was held at Pu‘u Mahoe, which holds the D.T. Flemming
Arboretum, a treasure trove of rare dryland plants; where they planted two Kokia cookei
in his honor and remembrance. A painting of one of his “offspring” has been offered to
our DOFAW Administrative Office as a reminder of all that Richard accomplished.
Contributions in his memory may be made to the Native Hawaiian Plant Society, Maui.

Vice Chair Price thanked members and staff for their insights and participation and
asked if there were any other announcements or concerns.

ITEM 12. Adjournment. Vice Chair price adjourned the NARSC Meeting at 1:15 p.m.

Respectfully submitted,

Betsy Harrison Gagne, Executive Secretary
Natural Area Reserves System Commission
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EXECUTIVE SUMMARY

The Nature Conservancy of Hawai‘i is an affiliate of The Nature Conservancy, an international private,
non-profit organization based in Arlington, Virginia. The mission of The Nature Conservancy is to
conserve the lands and waters on which all life depends. Since 1980, the Conservancy has directly
helped protect more than 200,000 acres of natural lands in Hawai‘i and works with other public and
private landowners to protect the islands’ key watersheds. The Conservancy manages a statewide
network of 11 preserves totaling 40,000 acres and works in 12 coastal communities to protect the
coral reefs and near-shore waters of the main Hawaiian Islands. In 1991, TNC helped to pioneer the
watershed partnership model, which now includes more than 2.2 million acres of conservation land
statewide.

The State’s Natural Area Partnership Program (NAPP) is an innovative program that aids private
landowners in the management of their native ecosystems. NAPP provides matching funds (S2 state
to S1 private) for the management of qualified private lands that have been permanently dedicated
to conservation. Waikamoi Preserve was approved for NAPP funding in 1992, and this Waikamoi long-
range management plan follows the most recent plan that covered fiscal years (FY) 2013-2018. TNCH
is seeking reauthorization of NAPP funding for the next six-year period for the programs described
within this Waikamoi Preserve FY2019—FY2024 Long-Range Management Plan. This watershed
management plan prevents the degradation of surface water and ground water quality. This plan
builds upon and extends the programs implemented under the previous plans and environmental
assessments. Herein, we request $200,200 annually in matched state funds for the six years spanning
FY2019-2024. This plan was prepared in compliance with the NAPP agreement between the state,
TNCH, and Hawai‘i Administrative Rules Chapter 13-210.

The state Department of Land and Natural Resources (DLNR), which administers the NAPP, is kept
apprised of our progress in the preserve through written reports and an annual inspection.
Semiannual and annual plans and reports are submitted in February and September, respectively.
These documents are posted on the DLNR NAPP website.

We successfully implemented the resource management projects of the previous six-year long-range
plan, as well as many others. See Table 1.
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Table 1. Overview of Waikamoi Preserve Accomplishments by Program, FY 2013-2017 (5 years)

Ungulate Control

Indicator

Total animal catches

Total traps checked

Total hunts conducted
Miles of fence inspected, maintained
and/or replaced in Waikamoi

Measure of Success

5 pigs

1 deer

All groups checked multiple times annually
(between 817 and 1065 individual snares)
96 total hunts

19 mi inspected regularly?!

1 mile of fence replaced

Invasive Plant
Control

Acres and total numbers of priority
invasive plants treated or removed

587 acres swept for Himalayan ginger, with
all target plants treated

For all other priority species see Table 4,
Weed Control Estimates

Resource Monitoring

Frequency of ungulate sign on
ungulate transects
Acres surveyed for plant infestations

0% activity

~ 300 annually

Rare Species
Protection and

Number of new rare taxa locations
discovered

89 new locations for rare plant species

Research Number of species outplanted and 6 rare species outplanted
recovered
Number of research projects 9 bird
supported in Waikamoi 32 invertebrate
17 vegetation
RESOURCE SUMMARY

General Setting

The original 5,230-acre Waikamoi Preserve was established in 1983 through a perpetual conservation
easement with the landowner, Haleakala Ranch Company. The preserve lies west of the state's 7,500-
acre Hanawi Natural Area Reserve (NAR), and its southern boundary runs along Haleakala National
Park. These managed areas, together with other state and private lands on the northeast slopes of
Mt. Haleakal3, represent one of the largest intact native rain forests in the state, comprising more
than 100,000-acres of essential watershed forests (Figure 1). Active management of Waikamoi
Preserve is essential to protecting the entire 100,000-acre area.

In 2013, the Conservancy obtained a conservation easement over 3,721 acres of East Maui Irrigation
Co. Ltd. (EMI) lands adjacent to Waikamoi Preserve. The land is some of the highest quality and
weed-free native forest in the state, in addition to being prime forest bird habitat. The parcel is at the
center of the 100,000-acre East Maui Watershed Partnership (EMWP) area, and is bordered by the
State of Hawai‘is Ko‘olau Forest Reserve, the Hanawi Natural Area Reserve, Haleakala National Park,
and lies immediately below TNC’'s Waikamoi Preserve, with which it shares a long seven mile
boundary (Figure 1). Ungulate and weed management in this parcel has long been a management

Y Including Deer Management Unit fence (3.4 mi) and one Waikamoi fence that NPS checks (7.9 mi)





priority for Waikamoi preserve and the EMWP, as animals and weeds removed here cannot spread
into the preserve. Ample funding for the Waikamoi NAPP program helps to ensure that TNC can
devote additionally raised private funds to manage this critical parcel and leverage conservation
success across larger landscapes.

Flora and Fauna

Fourteen terrestrial native natural communities are represented in Waikamoi Preserve, two of which
are considered rare: Deschampsia subalpine mesic grassland and mamane (Sophora chrysophylla)
subalpine dry forest (Figure 2, Appendix 1). To date, 25 plant species listed as endangered have been
reported in the preserve, twelve of which are endemic to East Maui, and eight of which are formally
listed as endangered (Appendix 2).

Thirteen native birds have been historically reported from Waikamoi Preserve and of those, eight are
federally listed as endangered: ‘akohekohe (Palmeria dolei), Maui parrotbill or kiwikiu (Pseudonestor
xanthophrys), dark-rumped petrel or u‘a‘u (Pterodroma phaeopygia sandwichensis), Newell’s
shearwater or a‘o (Puffinus auricularis newellii), nene goose (Branta sandvicensis), Maui ‘akepa
(Loxops coccineus ochraceus), po‘ouli (Melamprosops phaeosoma), and Maui nukupu‘u (Hemignathus
lucidus affinus). In September 2017 the ‘i‘iwi (Vestiaria coccinea) received protection as a threatened
species. ‘I‘iwi occur throughout Waikamoi Preserve. ‘Akepa, Nukupu‘u, and po’ouli haven’t been seen
in one or two decades. See Appendix 4, Native Birds of Waikamoi Preserve for a list of all birds in the
preserve. The endangered Hawaiian hoary bat (Lasiurus cinereus) is also found in the preserve.
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MANAGEMENT

Management Considerations

Waikamoi Preserve is adjacent to four large, managed natural areas: The Nature Conservancy’s
newest conservation easement — the 3,721 acre “Waikamoi Addition” acquired from EMI, Haleakala
National Park, the state Ko‘olau Forest Reserve, and the state’s Hanawi NAR. In addition, in 1991 we
helped initiate the formation of the East Maui Watershed Partnership (EMWP) with the State
Department of Land and Natural Resources, EMI, Haleakala Ranch Company, County of Maui,
Haleakala National Park, and Hana Ranch Partners, LLC to implement a unified management plan for
the East Maui watershed. Management efforts at Waikamoi complement the EMWP management
plan’s objectives, and TNC often conducts management on adjacent watershed lands to prevent
ungulates and weeds from spreading into Waikamoi. Management activities between the
Conservancy and EMWP are coordinated, with staff, equipment, and expertise frequently shared to
maximize efficiency.

In the past, the primary strategy for the protection of Waikamoi Preserve was to remove ungulates to
reduce damage to native vegetation and soils. We removed six ungulates, including one deer, in
Waikamoi in the last six years. There have been no catches since April of 2015. Currently ungulate
transects and scouting show zero sign in the preserve. It is important to maintain a strong presence
with consistent scouting and monitoring to prevent ingress, while also allowing staff to focus on the
next most important threat.

With the exception of about 800 acres of an exotic tree plantation (including blackwood acacia,
cedar, Pinus spp., and other conifers) adjacent to Haleakala National Park’s Hosmer Grove area,
Waikamoi’s 5,230 acres are dominated by native species. The Conservancy’s weed management
activities focus on controlling Himalayan ginger (Hedychium gardnerianum), invasive pines (Pinus
spp.), gorse (Ulex europaeus), and ash (Fraxinus uhdeij), and preventing the establishment of new
priority weeds moving from adjacent lands (See Table 2).

A primary management objective is to prevent the introduction of habitat-modifying weeds, pest
insects and plant disease. Special care is taken to minimize negative side effects of management
activities. Due to Ceratosystis spp. (fungus that causes Rapid ‘Ohi‘a Death), visitors are strictly
prohibited from entering the preserve if they have been to Hawai‘i Island within the past six months.
Staff follow a strict cleaning protocol for all gear to remove seeds, debris, and insects to prevent
accidental introduction of pest species to the preserve.

We will continue to adapt our management to incorporate innovative strategies that are more
effective and reduce costs, and that address new or changing threats. Climate change will likely
exacerbate invasive species issues and other current threats to the biodiversity. Loss of biodiversity,
increases in invasive species, and habitat loss are expected to be the greatest stresses to Hawai‘i’s
native ecosystems resulting from climate change. In addition, longer periods of drought could
significantly increase wildfire risk, especially in the conifer-dominated portion of the preserve. The
strategies outlined in this plan such as maintaining zero tolerance for ungulates and removal of top
habitat-modifying weeds should increase ecosystem resilience to climate change impacts.
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We will continue to pursue new technologies that enhance current management practices, though
will need to seek additional funding and donations to do so. Examples include GPS tracking for feral
animals using trained dogs; remote sensing mapping to detect isolated populations of priority
invasive plants; new application technologies that provide effective control of priority weeds using
target-specific methods and low rates of herbicides; and supporting exploratory research in countries
of origin for our priority invasive plants, including collaboration for well-regulated releases of
biocontrol agents onto priority alien pest species.

Currently a portion of the management activities at Waikamoi Preserve are outsourced via subawards
and contracts. TNC Hawaii implemented the contract model in an effort to build capacity of partners,
streamline operations, and increase efforts toward conservation innovation and technology. TNC
staff have “taken back” increasingly more management work over the years since 2010, and continue
to collaborate with the subcontractors and monitor outsourced work.

Management Units

Waikamoi is managed in six units (Figure 3). The units are defined by topographic boundaries,
similarity of natural community types, and threats. Topographic features determine the placement of
fences built by the Conservancy and Haleakala National Park. The Nature Conservancy's fences tie
into the Haleakala National Park fence at Pu‘u Nianiau and Waikamoi's easternmost tip, and extend
downward in elevation. Cooperative agreements with Haleakala National Park, Haleakala Ranch, EMI,
the state, and the EMWP allow the Conservancy to work outside the preserve boundaries. All of the
partners of the EMWP, including the Conservancy, collaborate on fencing projects to ensure that the
native-dominant core of the East Maui Watershed is protected.

Unit 1A (Pu‘u O Kakae Unit) is the westernmost portion of the preserve and the lowest in elevation
(4,400-6,000 feet). Its western edge abuts Haleakala Ranch’s open pastureland. It is comprised of koa
‘ohi‘a (Acacia koa/Metrosideros polymorpha) montane mesic and ‘ohi‘a montane wet forest (Figure
2). This is one of the most accessible units, and has therefore suffered from some fence vandalism in
the past. Ungulate management has been limited to hunting rather than trapping, due to
accessibility. The unit is pig free due to the adoption of intense and systematic hunting techniques
which employ highly trained hunting dogs outfitted with GPS collars. The unit is entirely fenced
except for the eastern boundary, which is formed by the very steep Waikamoi Gulch. Unit 1A
contains localized infestations of Himalayan ginger, blackberry, tropical ash, gorse, eucalyptus, and
pasture grasses. The mesic aspect of this unit enhances the plant diversity to contain more species of
trees, shrubs, vines, herbs, and ferns than found in the other units. Unit 1A also contains a high
number of rare plant species.

Unit 1B (Pu‘u Lu‘au Unit) (5,200-6,200 feet elevation) is primarily ‘chi‘a montane wet and koa ‘Ohi‘a
montane mesic forest (Figure 2). Over half of the unit's lower northwest boundary has been fenced
on the Waikamoi boundary with the other half protected by fencing on EMI land. This unit contains
breeding populations of Maui parrotbill and ‘akohekohe. The upper boundary is bordered by conifers
and other alien vegetation, and this unit contains relatively small patches of blackberry, ginger, and
eucalyptus.
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Unit 2 (Honomani Mauka Unit), below Haleakala National Park’s Hosmer Grove, is dominated by
dense stands of conifers except for 100 acres of native-dominant subalpine shrubland at the lower
eastern edge (Figure 2). There is also pikiawe subalpine dry shrubland, koa/‘chi‘a montane mesic,
‘ohi‘a montane wet forest, mixed fern-shrub subalpine wet cliffs, and a small patch of rare mamane
subalpine dry forest. The native shrubland contains populations of the Hawaiian dark-rumped petrel
near the pali edge. Throughout the conifers are blackwood acacia, and a shrinking population of
tropical ash near the western boundary. Gorse has been mapped and treated in this unit, with
diminishing seedlings and occasional re-growth; it’s on a 7-8 years retreatment cycle. The understory
outside the conifer shade is comprised of velvet grass (Holcus lanatus) and sweet vernal
(Anthoxanthum odoratum), as well as other alien grasses, native shrubs, and ferns. This is also where
blackberry has invaded, likely from historical cattle grazing. The gulches that cross this unit are often
dominated by native vegetation; some contain populations of the endangered Geranium arboreum.
The area is suitable for restoration should a funding opportunity arise to pay for conifer removal.

Unit 3’s (Ko‘olau Unit) upper area is primarily ‘Ohi‘a subalpine mesic forest with a small band of
subalpine communities along the upper unit boundary. The lower area is predominately ‘Ohi‘a
montane wet forest (Figure 2). This unit contains many rare plants and birds, including populations of
the Hawaiian dark-rumped petrel along the pali. A small portion of this unit at the base of the
‘Ainahou pali was once used for summer pasture by Haleakala Ranch, and contains significant patches
pasture grasses. The conservation easement with EMI extends Unit 3 down to 3800’ elevation; and is
comprised of ‘Ghi‘a montane wet forest.

Unit 4 (Waikau Unit) is primarily pioneer vegetation on lava flows with subalpine communities and
some Deschampsia subalpine mesic grassland (Figure 2). The ground is predominately ‘a‘a and
pahoehoe lava (which is relatively rare on Maui). Haleakala National Park’s fence forms Unit 4’s north
boundary and divides it from the rest of the preserve. Patches of alien grasses can be found
throughout Unit 4.

Unit 5 (Hanakauhi Unit) is comprised of ‘Ohi‘a montane wet forest in its lower portions, and the larger
upper portion is pukiawe subalpine dry shrubland with a small band of ‘Ghi‘a subalpine mesic dry
forest in between (Figure 2). This unit extends from 5,600 feet to nearly 8,600 feet elevation.
Management activities have dramatically reduced the formerly heavy impact of goats and pigs
resulting in a three-fold increase in shrub cover and a 50% reduction in alien grass cover, documented
in a vegetation change study conducted by Hughes et al.? (Figure 4). The EMI Waikamoi addition
easement extends Unit 5 down to 4,800’ elevation; and is comprised of ‘0hi‘a montane wet forest
with small bands of ‘Ohi‘a subalpine mesic forest and plkiawe subalpine dry shrubland communities.

2 Hughes, Cohan, White & Brown. 2014 Subalpine vegetation change 14 years after feral animal removal on windward
East Maui, Hawai’i. Pacific Science 68(1).
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Management Programs
Program 1: Non-Native Species Control

A. Ungulate Control

Program Goal: To protect large native-dominated areas and watershed within and adjacent to
Waikamoi Preserve by removing all ungulates and preventing future invasion.

Program Description: The importance of Waikamoi Preserve as a refuge for native Hawaiian birds,
thirty-eight rare plants, and seventeen natural communities cannot be overstated. It is one of the
most viable and intact remaining native forests in the state. Ungulate damage is the greatest threat
to the preserve and critical East Maui watershed headwaters, but is no longer the focus of the
Waikamoi resource management program since we achieved our goal of zero ungulates.

In 2007, TNC and EMWP implemented the Forest Recovery Project, a three-year project designed to
dramatically reduce ungulates throughout a 12,000 acre focal area that encompassed Waikamoi
Preserve and adjacent EMWP lands. The goal was to achieve near-zero damage and activity levels and
set up an ongoing “zero tolerance” management program that maintains near-zero damage and
activity levels. During the course of the project, TNC and EMWP installed an extensive system of
backcountry management infrastructure consisting of trails, camps, transects and helicopter landing
zones. This intensive on-the-ground time allowed field staff to become familiar with all management
units and greatly facilitates long-term management of the 12,000 acres.
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We now have the lowest levels of pig activity in Waikamoi Preserve ever achieved, with no pigs
detected or removed from the preserve in the last three fiscal years. Over the last six years, five pigs
and one deer were removed from the preserve (Figure 6). The deer that was removed (April 2015)
from Unit 2 was thought to have been pushed into the preserve by hunting efforts on Haleakala
Ranch. Before that the last last axis deer was removed in 2004. However, axis deer are still found in
the Deer Management Unit (DMU). While the goal is to have the DMU be axis deer-free, deer and
other ungulates do get in the unit at times because the area is used for grazing cattle by Haleakala
Ranch. Work on a new management plan for the bottom 100 acres of the DMU has begun as of
October 2017. The area will be intensively grazed by cattle and then planted with native koa trees,
grazed one more time after roughly three years, and then outplanted with native plants. TNC intends
to support the project by helping install vegetation recovery plots, hunting the last pigs, taking aerial
imagery with the drone, and maintaining the Waikamoi fence.

We work closely with the EMWP to ensure that management efforts are efficient and coordinated.
The Conservancy and the EMWP work jointly to establish priorities for management and Waikamoi
has greatly benefited from this collaboration. Ungulate ingress into Waikamoi from adjacent lands is
very rare due to effective collaborative management between TNC and EMWP.

We monitor 13 transects semi-annually for signs of ungulate activity* in contiguous 5m X 10m plots
along 500 meter transects. This monitoring method is used to gauge the effectiveness of our control

¥ “Ungulate activity” is determined by monitoring belt transects for presence or absence of ungulate signs (e.g., tracks,
scat, wallows, evidence of browsing). For example, if ungulate sign(s) are present in 10 out of 100 transect stations, the
activity level is said to be 10%.
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strategies and techniques. Trend data indicate that overall pig activity observed has declined from
about 33% in 1988 to < 1% in 2004 to 0% percent in 2017 (Figure 6). A TNC study conducted in 2009
revealed dramatic recovery of native vegetation following this large decrease in ungulate activity.

FY19-FY24

The focus of our ungulate control program in FY2019-2024 will be to maintain zero ungulate activity
in Waikamoi Preserve. We will continue to streamline, improve, and refine management activities,
implement innovative approaches and share our experiences and knowledge with partners.

The current regime of fencing, hunting, and trapping in remote areas for ungulate removal has
proven effective. Remote trapping remains an essential tool in an integrated program for ungulate
removal and control. Boundary fences are checked and maintained on a regular schedule, and will be
repaired and replaced incrementally as needed. We may identify new areas that can benefit from
strategic fencing or wing extensions. Over the next six years, we will explore new strategies and
techniques so that our ungulate control program continues to be as effective, efficient and humane
as possible. Notice of any significant changes to the management program will be included in semi-
annual progress reporting.

Activities

Years 1-6 (FY2019-2024):

e Inspect all fences on a quarterly basis and make repairs immediately. Internal fencing that shares
boundaries with EMI Addition will be checked semi-annually. Inspect fences immediately
following storms or other natural or suspected events (e.g., vandalism). Identify new fencing
needs and add strategic fences as needed.

e Maintain zero ungulates throughout Waikamoi. Regularly check and maintain traps, streamlining
in areas that have never caught.

e Scout for ungulates routinely and track animal catches. Update pig activity and scout maps
annually.

e Annually monitor 13 500 meter transects to monitor for pig ingress.

e Prevent invasion of axis deer into Waikamoi Preserve by supporting Haleakala Ranch activities to
maintain the DMU fence and assist with hunting and activites within the “Ukelele” project as
requested and feasible.

e Explore innovative ways to improve ungulate fences.”

e Monitor TNC Maui dog program effectiveness, including training, handling, and hunting
techniques. Share hunting and dog program knowledge with partners, and hunt partner lands as
requested and feasible.

e Test innovative and new monitoring technologies, such as UAV-mounted FLIR cameras or
remote IP fencing monitoring systems. "

* Activities marked with an asterisk will require funding beyond the NAPP scope; TNC will fundraise for additional public
and private funds to attempt these deliverables and will report on them regardless of funding source.
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This program represents an estimated 30% of the overall effort and budget in this long-range
management plan.

B. Invasive Plant Control

Program Goal: To maintain large, native-dominated core areas within Waikamoi Preserve and
adjacent areas that are free of the highest priority habitat-modifying weeds, and prevent the
introduction and spread of problem weeds to areas where they are not currently established.

Program Description: The most important aspects of our invasive plant control program are to
minimize disturbances to intact native communities, reduce infestation size of priority weeds with a
focus on outliers, and to prevent the introduction of additional invasive plant species. Ungulate
removal significantly reduces the introduction and spread of invasive habitat-modifying weeds. We
enforce strict procedures to remove weed seeds, mud, and debris from equipment and clothing
before people enter the preserve. Helicopter flights originate from areas free of priority weeds, and
all equipment and clothing is inspected and cleaned.

We strive towards an Integrated Pest Management (IPM) approach to weed control — consisting of
manual/mechanical methods, target-specific herbicide treatments, and/or biological control. As
biological controls are developed and approved for release on our top priority weeds, we will work
cooperatively with agencies mandated to monitor these agents. Cultural control (minimizing soil
disturbance and new pest plant introductions) is incorporated into routine field operations through
gear sanitation protocols. Herbicide use is in full compliance with the State of Hawai‘i Department of
Agriculture (HDOA) Pesticide Enforcement Division, used according to the product label, and
recorded in detail for reference and efficacy monitoring. Staff coordinating weed control are certified
with the HDOA Pesticide Enforcement Division through a Forestry Applicators’ exam and card. We
may employ other techniques or tools for weed control as they are developed.

Control work is prioritized to target species. As control is achieved at targeted sites for higher priority
species, efforts shift to lesser priorities with the goal of reaching control intervals of the lesser
priorities every 6 years. Our management efforts are guided by the East Maui Conservation Site Weed
Management Plan (TNC 2017). The highest priority is the containment and localized eradication of
Himalayan ginger (Hedychium gardnerianum), with the next priority being control and containment of
invasive pines.

Treatment of other priorities such as Fraxinus uhdei, Cortaderia jubata, and Ulex europeaus during
pre-determined intervals can keep these plants in suppression mode (see Figure 9). Also targeted are
known habitat-modifying weeds just beginning to invade Waikamoi, such as Psidium cattleianum, llex
aquifolium, Tibouchina herbacea, Cinnamomum camphora, Setaria palmifolia, and Rubus glaucus,
with the goal of preventing establishment. Included last are potentially future priority weeds moving
north through Haleakala Ranch or adjacent lands but not yet established in Waikamoi, including
Passiflora molissima (banana poka) and Morella faya (faya tree). See Table 2, Priority weed species
for management at Waikamoi Preserve.
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Table 2. Priority weed species for management at Waikamoi Preserve (in order of priority)

Scientific Name Common Name

TOP PRIORITY SPECIES

Hedychium gardnerianum Himalayan ginger
Ulex europaeus Gorse
Pinus spp. Mexican weeping pine, Monterey pine, etc.
Acacia melanoxylon Blackwood acacia
Fraxinus uhdei Tropical ash
Cortaderia jubata Pampas grass

EARLY DETECTION/ RAPID RESPONSE PRIORITY SPECIES
Psidium cattleianum Strawberry guava
llex aquifolium English holly
Tibouchina herbacea Cane tibouchina
Cinnamomun camphora camphor tree
Rubus glaucus Climbing/trailing blackberry
Setaria palmifolia palmgrass

Table 3. Weed species not yet established in Waikamoi Preserve but found in neighboring lands

Scientific Name - Common Name

Asparagus asparagoides Bridal veil creeper; smilax
Bocconia fructescens Tree poppy
Clidemia hirta Clidemia
Cotoneaster pannosus Bird berry

Cyathea cooperi Australian tree fern
Hypericum canariense St. John’s wort
Miconia calvescens Miconia

Morella faya Firetree

Paspalum conjugatum Hilo grass
Passiflora mollissima Banana poka
Rubus niveus Mysore raspberry
Senecio madagascarensis Fireweed

In the past, weed threats were assessed via monitoring of non-native vegetation along 30 threat
monitoring transects and 5 USFWS transects, in conjunction with ungulate monitoring. Data
regarding weed taxa and the overall cumulative percent cover of non-native plants per station were
recorded. This data provided an index of species found on transects, however it gave no indication of
their extent throughout the preserve and greater watershed. Instead, we have found that aerial and
ground surveys, in addition to satellite imagery, provide the best measure of determining the extent
of weeds and provide a visual estimate of ecosystem extent and quality.

From 2009 to 2013 staff from TNC Maui chaired the Maui Invasive Species Committee. Duties
included representing MISC at HISC and CGAPS meetings. TNC staff will continue to attend MISC
meetings as part of the committee, as we were involved in the formation of its’ predecessor group
Melastome Action Committee in 1991, and MISC’s Executive Committee since 2003.
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Invasive pine trees across the subalpine shrubland have become problematic since FY11, believed to
have spread from the 2007 Kula Forest Reserve fire. Pinus patula and Pinus radiata are considered
“high risk” invasive plant pests according to the Hawaii Pacific Weed Risk Assessment; “high risk”
species are “documented to cause significant ecological or economic harm in Hawaii.” Pine species
are a threat to native biodiversity due to their ability to change soil chemistry, displace native plants,
interrupt native species’ food chains, and greatly increase the potential of wildfire. Reducing the
density of pines across the subalpine zones of Haleakala and across Waikamoi will greatly reduce the

risk of fire in the long-term, and will preserve the integrity of the native ecosystems.

Representatives from TNC, EMWP, Leeward Haleakala Watershed Resotration Partnership, Haleakala
Ranch, and UH CTAHR held meetings regularly between FY13 to FY18 on pine control and
coordinating efforts. The Pine Working Group was formed to strategize control, share information,

and monitor progress, with the goal of keeping the upper slopes of Haleakala pine-free.
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Figure 4. Waikamoi Himalayan ginger and gorse control, FY12—FY18
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Figure 5. Waikamoi Pinus spp. and Acacia control, FY12-FY18
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Invasive Plant Control, 2019-2024

We will continue surveying, mapping, and controlling the most serious habitat-modifying weed
species in Waikamoi Preserve. We will work with EMWP, MISC, DOFAW, Haleakala National Park and
Haleakala Ranch on a coordinated weed approach for adjacent lands of known targets.

Activities
Years 1-6 (FY2019-2024):

Sweep and control Himalayan ginger throughout the native-dominant areas, focusing on outliers;
maintain control of the leading edge of ginger invasion from adjacent EMI lands and the Makawao
Forest Reserve.

Conduct routine weed monitoring and control of habitat-modifying weeds at landing zones,
fences, and camp infrastructure.

Scout for, map, and monitor potential habitat-modifying invasive plants, and monitor efficacy of
treatments. Implement other vegetation and/or weed surveys if cost-effective methods are
available.

Use and support innovative approaches to control and monitor weeds including Herbicide
Ballistic Technology, targeted aerial spraying, monitoring via UAV or remote cameras, etc.*
Support and share innovative approaches with partners and landowners.*

Prevent other incipient weed or pathogen establishment by continuing strict inspection and
cleaning procedures to prevent their introduction.
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e Support the Maui Invasive Species Committee (MISC) in their work to contain serious habitat-
modifying weeds.

e Continue interaction with HISC to provide support for biocontrol funding, especially for
Himalayan ginger.*

This program represents an estimated 45% of the overall effort and budget in this long range
management plan.

C. Small Mammal, Invertebrate Pest, and Pathogen Prevention and Control

Program Goal: To prevent the introduction of small mammals, non-native insects, mollusks,
pathogens, and other pests deemed to be a significant threat, and reduce their negative impact
where possible.

Program Description: Non-native insects and small mammal damage is evident throughout Maui’s
native ecosystems. For example, the non-native argentine ant (Iridomyrmex humilis) is currently the
greatest threat to the survival of the Haleakala silversword (Argyroxiphium sandwicense ssp.
macrocephalum); it decimates the native yellow faced bee (Hylaeus volcanica) that pollinates the
plant.

In 2015 a predator control program was started in Waikamoi in collaboration with the Maui Forest
Bird Recovery Project to reduce predation on endangered bird populations, particularly the kiwikiu.
Rats, mice, cats, and mongoose pose a threat to many native birds including the endangered ground
nesting nénég, kiwikiu, akohekohe and iiwi. Rats and mice also depredate seeds of endangered plants.

Rapid Ohia Death (ROD) has affected 75,000 acres on Hawaii Island as of December 2017,. It has not
been found on any other island yet. TNC is implementing strict sanitation protocols and restricting
access to the preserve. TNC is also a founding member of the Maui Nui ROD working group, that
currently meets at least semiannually to share knowledge and develop key strategies for prevening
and responding to ROD invasion.

Small Mammal and Other Invasive Control FY19—-FY24

A reduction in NAPP funds precludes a full-scale predator control program. We will follow strict
established protocols for cleaning and monitoring to prevent the accidental introduction of new alien
species. We will also support partners on developments toward aerial application of rodenticides.

Activities

Years 1-6 (FY2019-FY2024):

e Support/establish viable control programs for small mammals.

e Map and respond immediately to control Vespula or ant nests when found in preserve. Map
significant pest locations and sign as found through routine scouting.

e Attend Maui ROD working group meetings.*

e Implement TNC ROD prevetntion protocol. Respond immediately to ROD threat by having suspect
trees sampled as deemed necessary.

e Set the standard and ensure strict enforcement of ROD prevention protocols with the possibility
of restricting access to the preserve.
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This program represents an estimated 3% of the overall effort and budget in this long range
management plan.

Program 2: Resource Monitoring, Rare Species Protection, and Research

Program Goal: Conduct and support monitoring and research to track the status of biological and
physical resources of the preserve, especially rare species, while encouraging and assisting with
research that increases our understanding and management of the preserve’s natural resources.

Program Description: The goal of our resource monitoring program is to track biological and physical
resources of the preserve, evaluate changes in these resources over time, and improve efficacy of
management responses.

TNCH uses data from the U.S. Fish and Wildlife Service, the agency responsible for administering the
federal Endangered Species Act, to identify rare and endangered species and those that are listed as
“candidate” or “special concern” species. Biological surveys have shown that the preserve protects
numerous rare species, many of which are federally listed as endangered (Appendices 2 - 4). Although
protecting essential habitat is our main strategy to their protection, we also inventory the rarest
species and take measures to protect them. The Plant Extinction Prevention Program (PEPP),
administered through the Pacific Cooperative Studies Unit (PCSU) and coordinated by DOFAW, is
actively visiting known locations of rare species. PEPP is focused on target species at Waikamoi, with
the intent to collect seed for future propagation of rare plants. Accurate mapping and vigor of these
populations is a byproduct of the PEPP work. We work closely with PEPP and support their efforts to
protect and restore rare and endangered species found in the preserve.

We also encourage and support independent research aimed at answering important resource and
management questions. Key questions include: What is the status of forest birds in Waikamoi, and
how can we promote their survival? How do we best control Himalayan ginger in remote areas? How
is climate change affecting the biological resources of the preserve, and how can we adapt to climate
change?

Resource Monitoring, Rare Species Protection And Research FY19-FY24

We may employ new passive monitoring technologies such as remote sensing, high resolution aerial
photography for vegetation monitoring, and remote photomonitoring for fire, ungulates and/or
ungulate traps. Other monitoring tools may be employed as they are developed and become
available.

Staff will continue to identify, map, and recover rare plant populations during routine management

activities. When available, fruit will be collected and given to PEPP for propagation. We will continue
to support and assist PEPP with outplanting and monitoring of rare plants, in addition to sharing GIS
data on rare plant locations in Waikamoi and on adjacent lands.

We will continue to encourage independent research in Waikamoi by offering necessary application
materials to researchers online. Although no Conservancy funding for research is provided to
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projects, wherever possible, we provide technical guidance and logistical support to approved
research.

Restoration of high elevation habitat for forest birds has been recommend by Hawaii climate change
scientists and managers, and is recommended as a key strategy for the recovery of the kiwikiu,
akohekohe, and other rare birds threatened by avian disease due to climate change and rising
temperatures. Recent modeling on climate change and related avian malarial impacts indicate that
kiwikiu are expected to lose 90% of their current range on windward East Maui by 2100, declining
from current primary habitat of 69 km? to only 7 km?.% Unfortunately disease moving upslope is not
the only threat to native birds posed by climate change®. It is likely that changes in frequency of
occurrence and altitudinal location of the trade wind inversion (TWI) will also affect forest bird
habitat, possibly resulting in extreme weather events, drought, and fire. Restoring conifer-invaded
areas adjacent to native habitat will give our native forest birds a chance to adapt to climate change
through increased available disease-free habitat and ecosystem resilience. In addition, protecting the
resiliency of Waikamoi’s native ecosystems will continue to provide refugia habitat for rare and
endangered species. Recent research by the Maui Forest Bird Recovery Project (MFBRP) has
demonstrated that only one mosquito (Aedes vexans, not the avian-malaria carrying Culex) was
captured in over 167 trap nights in Waikamoi —and that one mosquito tested negative for the avian
malaria parasite Plasmodium.®

Activities

Years 1-6 (FY2019-FY2024):

e Continue to support PEPP in search and assessment of rare species populations to determine
protection needs and to reduce threats.

e Maintain and update current maps of rare species populations. Update database as necessary.

e Review and provide technical guidance to research proposals as necessary.

e Perform occasional in-house rare plant or other biological resource surveys in new areas when
possible.*

e Establish and monitor test plots conifer-invaded habitat tion to document the success of
passive active restoration efforts to create and expand mosquito-free forest bird habitat.*

This program represents an estimated 5% of the overall effort and budget in this long range
management plan.

Program 3: Innovation

The Conservancy is always exploring ways to augment or refine current management efforts by
applying techniques, designs or technologies new to conservation. Such innovations have the
potential to reduce time or costs of basic conservation tasks, and accelerate progress toward or
achieve previously unobtainable outcomes within our management programs.

4 Fortini et al. 2015. Large-scale range collapse of Hawaiian forest birds under climate change and the need for 215t century
conservation options. PLoS ONE 10(10).

5 E.g., Giambelluca et al. 2008; Timm and Diaz 2009; also see Fletcher 2010

6 MFBRP. Avian disease and mosquito sampling in The Nature Conservancy’s Waikamoi Preserve, Maui. Dec. 11, 2017 project report to
TNC.
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Innovation projects that have been launched in the past include:

e using FLIR (Forward Looking Infrared) to enhance animal detection during aerial hunts;

e using the Surface Pro tablet to record aerial shoot data with GPS locations and to guide helicopter
in the right shoot zones;

e using plastic deer mesh to more effectively remova animals while requiring less resources to
install; and

e using GPS dog collars in weed sweeps to ensure accurate and safe coverage of the areas covered.

Currently, our Maui Nui Team is learning to use drones (Unmanned Aerial Vehicles or UAVs). We are

currently exploring the use of drones with our Maui Nui team to help with location of weeds, rare

plants, or documentation of landscape scale changes.

Activities

Years 1-6 (FY2019-FY2024)*7:

e Test innovative and new monitoring technologies, such as UAV-mounted FLIR cameras or remote
IP fencing monitoring systems. !

e Continue to use FLIR to aid in animal detection during aerial hunts and explore improved FLIR
technology.

e Regularly survey efficacy of plastic mesh and and document successes, adjustments or
improvements needed for future fence design

e Continue to use dog collars for weed and animal control to assist with survey efficacies an provide
GIS mapping

e Explore innovative ways to improve ungulate fences

e Monitor effectiveness of TNC Maui dog program effectiveness, and share hunting and dog
program knowledge with partners

e Use and support innovative approaches to control and monitor weeds including Herbicide Ballistic
Technology, targeted aerial spraying, monitoring via UAV or remote cameras, etc.

e Support and share innovative approaches with partners and landowners.

e Continue interaction with HISC to provide support for biocontrol funding, especially for Himalayan
ginger.

e Attend Maui ROD working group meetings.

e Establish and monitor test plots conifer-invaded habitat tion to document the success of passive
active restoration efforts to create and expand mosquito-free forest bird habitat.

e Explore use of UAVs to aid in detection/documentation of weeds, rare plants, and landscape scale
changes.

e Maintain and improve remote cameras and wireless systems

e Transfer application of innovation projects to partners (DoFAW/NARS, private landowners,
National Parks, Invasive Species Committees, Plant Extinction Prevention Program etc.)

This program represents an estimated 10% of the overall effort and budget in this long range
management plan.

*7 These activities extend beyond the scope of the NAPP budget, but will be carried out if additional funds can be
raised.
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Program 4: Partnerships & Outreach

Program Goal: Support partners, especially the East Maui Watershed Partnership and the Maui
Invasive Species Committee (MISC), where cooperative management activities mutually benefit
Waikamoi Preserve and the partners. Work with partners to leverage our impact on community
education and outreach to ultimately build public understanding and support for the preservation of
natural areas.

Program Description: The EMWP provides protection for about 100,000 acres on East Maui and is
administered by a coordinator and field crew. Activities include fencing, ungulate removal, invasive
plant removal, and resource monitoring programs for all of East Maui’s native forests. TNC’'s Maui
Field Office helped to form and has actively participated in Partnership activities from the beginning
in 1991. As a partner, we helped set management priorities, fundraise and administer projects.
Initially, we supervised and trained EMWP crews in ungulate and weed removal, monitoring
techniques, fence building, and a wide array of safety procedures including rappelling, helicopter
travel, and wilderness survival. We continue to work closely with EMWP, as TNC has awarded EMWP
a subcontract to conduct some management activities in Waikamoi. We meet regularly with EMWP
staff and crew to discuss priorities, strategies, and management actions and techniques.

EMWP has a thriving community outreach program that is focused on the local schools and
community through their annual Malama Wao Akua art event. TNC offers Waikamoi Preserve as a
venue for educational hikes for schoolgroups and for “art hikes” to provide inspiration and education
to the community. We strive to increase conservation and advocacy for native-dominant ecosystems
through an understanding of the importance, threats, and protection efforts of Waikamoi Preserve
and the East Maui watershed. The primary audience of public access to Waikamoi Preserve is the
local community and others who can increase our effectiveness in stewardship. We do not engage in
any practice or use that is inconsistent with the long-term survival of vulnerable native species or
ecosystems. All donations generated by these activities are used in support of our management.

The major public outreach tool is hiking in the preserve, although we also cultivate one-on-one
contacts, present slide shows, and lead hikes and volunteer work trips. The Conservancy-trained hike
docents lead small custom hikes for community and school groups, donors, and community leaders
once per month. Other VIP, donor, or cultural group hikes may be offered as opportunities arise. The
Waikamoi boardwalk trail provides access to pristine native forest and increases interpretation
opportunities to an otherwise sensitive ecosystem. Routine maintenance on the other trails also
helps minimize impacts as well as enhancing interpretive value.

Other outreach activities include participation at local community events, such as the East Maui Taro
Festival or Maui Ag Fest.

Partnerships & Outreach FY19-FY24

The Nature Conservancy now offers a monthly hike to the Waikamoi Boardwalk, and a quarterly
volunteer service trip for community members which allows access into areas opf the preserve that
are normally inaccessible. Public access to Waikamoi Preserve as a venue for public outreach by
appropriate agencies will be utilized as a strategy to highlight the importance of protection efforts.
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Access will depend upon TNC staff or docent availability, current threats or issues impacting
restriction of access (e.g., ROD), and a consistent assessment of the impacts to the Preserve
resources.

Activities

Years 1-6 (FY2019-FY2024):

e Participate and provide leadership to the EMWP.

e Support EMWP and MISC in accomplishing fundraising and resource management priorities.

e Provide EMWP and MISC access to Waikamoi to accomplish outreach and volunteer activities on a
mutually cooperative basis,.

e Support outreach efforts of partners by providing access and staff resources as available

e Utilize volunteers as available to further conservation goals and bring environmental awareness
to the local community.

e Participate in one or two community events per year to encourage constituents to support our
work, such as East Maui Taro Festival in Hana.

e Coordinate and periodically train docents to lead community hikes.

This program represents an estimated 10% of the overall effort and budget in this long range
management plan.

Program 5: Infrastructure, Emergency, and Safety

Program Goal: Provide staff with infrastructure, emergency and safety training, and equipment that
will aid management activities and equip staff to respond to emergency situations such as fire and
rescue.

Program Description: Infrastructure includes the Maui office and baseyard, vehicles, equipment and
tools, radio, phone and IT systems, cabins, helipads, roads and trails.

TNC owns and maintains three trucks and one ATV that are used for a variety of management
activities but mainly for transport to and from the Waikamoi, EMI Addition, and Kapunakea
Preserves. NAPP funds may be used for vehicle maintenance, repairs, and fuel costs.

All staff are trained in Wilderness First Aid and CPR. Other training may include fire suppression and
pre-suppression, helicopter safety, hunter’s education, and rapelling. Field staff are provided with
first aid kits and required to use proper personal protective equipment (PPE) when conducting field
work. Waikamoi Preserve’s fire plan enables an immediate multi-agency response to wildfires within
and adjacent to Waikamoi Preserve.

Infrastructure, Emergency, & Safety Activities
Years 1-6 (FY2019-FY2024):

e Update the TNC Maui Wildland Fire Management Plan at least every two years.
e Provide emergency training opportunities for staff including but not limited to maintaining
current First Aid and CPR certifications.
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e Conduct annual first aid kit inventory and resupply.

e Purchase equipment as needed to allow immediate response to fire threats
e Respond to emergencies or fire threats

e Conduct road repair on Preserve’s access roads.

This program represents an estimated 2% of the overall effort and budget in this long range

management plan.
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BUDGET SUMMARY

The table in the next section summarizes the six-year budget for the Waikamoi NAPP project.
Through the NAPP program, the state pays two-thirds of the management costs outlined in this long-
range plan and TNC funds (from private and other government sources) the remaining one-third. The
total Waikamoi NAPP budget currently represents approximately 35% of the overall operation at the
Conservancy’s Waikamoi Preserve and adjacent management efforts in the East Maui Watershed.
Continued management at our current level will be contingent upon TNC’s ability to fundraise for the
remaining 65% from other sources.

Waikamoi Preserve
FY2019-FY2024 Budget Allocations

m Fencing & Ungulate Control
m Weed Control
Other Pest & Pathogen Control
B Monitoring, Rare Species & Research
H Innovation
Partnerships & Outreach

Fire, Emergency & Safety

Figure 6. Waikamoi NAPP Budget/Effort by Program, FY19-FY24

The Conservancy’s Maui operation maintains a full time base staff of 6.5 FTE. These staff also
periodically work on Lana’i and Molokai whose programs are supervised by the Maui Nui office. An
estimated 2 FTE of Maui base personnel costs for managing Waikamoi Preserve are funded by the
Waikamoi NAPP budget. However, this number may fluctuate depending on the use of contractors vs.
staff to complete deliverables. Other part-time, short-term, or year-to-year personnel, in addition to
staff overtime, are covered in this budget and will be utilized as project needs warrant. Technical and
annual planning support is also included, and other island support staff may charge a small portion of
their time to this project. The Nature Conservancy's annually negotiated fringe benefits rate will also
accrue on all salary costs.

This budget includes project-related supplies and tools; contract expenses for management practices
to conduct fence work, invasive species removal, and helicopter transport; and other miscellaneous
project-related costs including vehicle expenses, equipment leases, and costs related to partner
capacity building and professional development training. The “Other” category of the budget, is
needed to cover a portion of insurance, information technology (IT), printing and copying costs.
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An overhead rate is included (subject to slight change each year) to recognize the Conservancy’s
indirect costs for facilities, accounting, legal, and other administrative support. Although

the Conservancy’s overhead (Indirect Cost Rate or ICR) is currently 23.31% (the annual rate changes
each year per negotiations with DOI), the NAPP program will currently pay only 10%, leaving the
remainder (13.31%) as unrecovered ICR. TNC considers the 13.31% as unrecovered ICR and may use
portions of this as match as needed.

Budgetary Considerations: The Waikamoi NAPP project has seen a reduction in funding of 35% over
the past 15 years. The FY2013-FY2018 NAPP contract represented a 9% decrease from the previous
contract, and subsequent further budgets cuts - ranging from 5-10% - were put in place by DLNR
some years. With this reduction in funds over the years, we have had to scale back and/or cut various
programs like community outreach, predator control, and resource and threat monitoring programs.

The objectives outlined in this plan include deliverables that will fall outside the scope of NAPP
funding for which we will have to privately fundraise; we hope to complete these deliverables by
leveraging DLNR NAPP funding to acquire additional grants and private funds. We will report on
progress on all accomplishments in Waikamoi Preserve and on adjacent lands regardless of funding
source. If NAPP reduces the annual funding amount, we will have to adjust our deliverables.
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BUDGET TABLE

FY 2019 2020 2021 2022 2023 2024 TOTAL
Labor and Fringe 131,000 131,000 131,000 131,000 131,000 131,000 786,000
Contractual 131,000 131,000 131,000 131,000 131,000 131,000 786,000
Communications 0 0 0 0 0 0 0
Travel 1,000 1,000 1,000 1,000 1,000 1,000 6,000
Supplies 10,000 10,000 10,000 10,000 10,000 10,000 60,000
Other 0
Subtotal 273,000 273,000 273,000 273,000 273,000 273,000 1,638,000
Overhead @
current
negotiated rate 27,300 27,300 27,300 27,300 27,300 27,300 163,800
TOTAL 300,300 300,300 300,300 300,300 300,300 300,300 1,801,800
Year 1 Year 1 Year 1 Year 1 Year 1 Year 1 Total
Waikamoi
budget 300,300 300,300 300,300 300,300 300,300 300,300 1,801,800
Match (1/3 of
total) 100,100 100,100 100,100 100,100 100,100 100,100 600,600
TOTAL NAPP
REQUEST (2/3) 200,200 200,200 200,200 200,200 200,200 200,200 1,201,200
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Appendices

Appendix 1. Native Natural Communities Of Waikamoi Preserve

NATURAL COMMUNITY NAME GLOBAL RANK

Lowland

Uluhe (Dicranopteris linearis) Lowland Wet G4
Shrubland

Montane

‘Akala (Rubus hawaiiensis) Montane Wet G3
Shrubland *

Carex Montane Wet Grassland # G3

Koa/‘Ohi‘a (Acacia koa/Metrosideros G3
polymorpha) Montane Wet Forest *

Mixed Fern/Mixed Shrub Montane Wet G3
Shrubland #

‘Ohi‘a /Hapu‘u (Metrosideros G3
polymorpha/Cibotium spp.) Montane Wet Forest

‘Ohi‘a (Metrosideros polymorpha)/Mixed Shrub G3
Montane Wet Forest *

‘Ohi‘a /‘Olapa (Metrosideros G3
polymorpha/Cheirodendron spp.) Montane Wet
Forest

‘Ohi‘a /Uluhe (Metrosideros G3
polymorpha/Dicranopteris) Montane Wet Forest
#

Subalpine

Deschampsia nubigena Subalpine Mesic G2
Grassland* #

Mamane (Sophora chrysophylla) Subalpine Dry G2
Forest*

‘Ohi‘a (Metrosideros polymorpha) Subalpine G3
Mesic Forest *

Plkiawe (Styphelia tameiameiae) Mixed G3
Subalpine Dry Shrubland

Waikamoi LRMP FY19-FY24 Al





Multizonal

Pioneer Vegetation on Lava Flow G3
Subterranean Communities

Uncharacterized Montane Lava Tube* GU
Uncharacterized Subalpine Lava Tube* G1G2
Aquatic Communities

Hawaiian Intermittent Stream G4

* Rare natural community # Also known from Hanawh NAR

Key to Global Ranks as defined by Heritage Program:

G2 = Imperiled globally (typically 6-20 current occurrences).
G3 = Restricted range (typically 21-100 current occurrences).
G4 = Apparently secure globally (> 100 occurrences).

GU = Natural community rank uncertain (rank uncertain, provisionally considered rare).
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Appendix 2. Rare Native Plants of Waikamoi Preserve

SCIENTIFIC NAME COMMON NAME PEPP Single Island FEDERAL
target/ Endemic (SIE) or STATUS
Rare On Single Mountain
Island?® SME (SME)
Asplenium peruvianum var. ROI LE
insulare
Bidens campylotheca ssp. ko‘oko‘olau, SIE LE
pentamera + koko‘olau
Calamagrostis expansa * LE
Cyanea duvallorium haha Yes SME LE
Cyanea hamatiflora ssp. haha LE
hamatiflora
Cyanea horrida* * holokea Yes SME LE
Cyanea kunthiana + ‘0ha, hah3a, ‘oha SIE LE
wai
Cyanea maritae Yes SIE LE
Cyanea mceldowneyi SIE LE
Diplazium molokaiense Yes LE
Geranium arboreum* hinahina, nohoanu Yes SME LE
Geranium multiflorum* # hinahina, nohoanu SME LE
Hillebrandia sandwicensis pua maka nui
Joinvillea ascendens ‘ohe LE
ascendens
Melicope balloui * alani SME LE
Microlepia strigosa var. palapalai LE
mauiensis
Peperomia subpetiolata* ‘ala‘ala wai nui Yes SME LE
Phyllostegia bracteata + * Yes SIE LE
Phyllostegia pilosa Yes SME LE
Plantago princeps var. ale Yes LE
laxifolia
Platanthera holochila * Yes LE
Ranunculus mauiensis makou Yes LE

8 PEPP targets have 50 or less individuals state-wide; ROl is Rare on Island - less than 50 for one island but more

than 50 State-wide.
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SCIENTIFIC NAME

COMMON NAME PEPP
target/

Rare On
Island®

Single Island
Endemic (SIE) or
Single Mountain

SME (SME)

FEDERAL
STATUS

Rubus macraei ‘akala, ‘akalakala

Sanicula sandwicensis ROI LE
Santalum haleakalae var. ‘iliahi SME LE
haleakalae*

Schiedea diffusa subsp. Yes SIE LE
diffusa

Wikstroemia villosa + ‘akia Yes SIE LE

+ Known only from Maui  * Known only from East Maui

Key to Federal Status:

LE = Taxa formally listed as endangered

SCIENTIFIC NAME

Anoectochilus sandwicensis

COMMON NAME PEPP
target/

Rare On
Island®
honohono

# Also known from Hanawi NAR

Single Island
Endemic (SIE) or
Single Mountain

SME (SME)

FEDERAL
STATUS

Asplenium fragile var. ROI LE
insulare
Asplenium haleakalense
Bidens campylotheca ssp. ko‘oko‘olau, SIE LE
pentamera + koko‘olau
Calamagrostis expansa * LE
Clermontia tuberculata* ‘0ha, hah3a, ‘oha SME
wai
Cyanea duvallorium haha Yes SME LE
Cyanea horrida* # holokea Yes SME LE
Cyanea kunthiana + ‘0h3a, hah3a, ‘oha SIE LE
wai
Cystopteris douglasii
Diplazium molokaiense Yes LE
Dryopteris tetrapinnata i‘o nui SME
Dubautia platyphylla kupaoa SME
Dubautia reticulata naenae SME

° PEPP targets have 50 or less individuals state-wide; ROl is Rare on Island - less than 50 for one island but more

than 50 State-wide.
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SCIENTIFIC NAME

Fragaria chiloensis subsp.
sandwicensis

COMMON NAME PEPP
target/

Rare On
Island®

Single Island
Endemic (SIE) or
Single Mountain

SME (SME)

FEDERAL
STATUS

Geranium arboreum* hinahina, nohoanu Yes SME LE
Geranium multiflorum* # hinahina, nohoanu SME LE
Hillebrandia sandwicensis pua maka nui
Lagenifera maviensis howaiaulu SOC
Liparis hawaiensis awapuhia kanaloa
Melicope balloui * alani SME LE
Melicope haleakalae * alani SME
Microlepia strigosa var. palapalai LE
mauiensis
Peperomia subpetiolata* ‘ala‘ala wai nui Yes SME LE
Phyllostegia ambigua
Phyllostegia bracteata + * Yes SIE LE
Phyllostegia pilosa Yes SME LE
Plantago princeps var. ale Yes LE
laxifolia
Platanthera holochila * Yes LE
Ranunculus hawaiiensis makou Yes LE
Ranunculus mauiensis makou Yes LE
Rubus macraei ‘akala, ‘akalakala
Sanicula sandwicensis ROI LE
Santalum haleakalae var. ‘iliahi SME LE
lanaiense*
Sicyos cucumerinus ‘anunu, kdpala
Sisyrinchium acre mau‘u la‘ili, mau‘u

ho‘ula ‘ili
Schiedea diffusa subsp. Yes SIE LE
diffusa
Wikstroemia villosa + ‘akia Yes SIE LE

+ Known only from Maui  * Known only from East Maui

Key to Federal Status:

# Also known from Hanawi NAR
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LE = Taxaformally listed as endangered
SOC = Species of Concern

Additional rare native plants found only in on adjacent EMI lands?®:
SCIENTIFIC NAME COMMON NAME Single Island Endemic FEDERAL STATUS
(SIE) or Single

Mountain SME (SME)

Cyanea hamatiflora haha SIE LE
Pritchardia arecina loulu SME
Joinvillea ascendens ‘ohe LE

10 Additional rare species are likely to be discovered once a formal survey of the area is completed.
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Appendix 3. Native Birds of Waikamoi Preserve

SCIENTIFIC NAME COMMON NAME FEDERAL STATUS AUDUBON
STATUS’

Hemignathus lucidus affinus®*  Maui nukupu‘u Listed endangered; last

seen 1996 '
Loxops coccineus ochraceus* Maui ‘akepa Listed endangered; Last

seen 19951 ©
Melamprosops phaeosomat*  po‘ouli Listed endangered; Last

seen 20042 ©
Palmeria dolei ‘akohekohe, crested Endangered

honeycreeper '
Pseudonestor xanthophrys kiwikiu, Maui parrotbill Endangered .
Pterodroma phaeopygia ‘ua‘u, Hawaiian petrel Endangered
sandwichensis ‘
Branta sandvicensis néné, Hawaiian goose Endangered '
Puffinus auricularis newelli® ‘a‘o, Newell’s Threatened
shearwater .

Paroreomyza montana ‘alauahio - '
Vestiaria coccinea ‘iiwi Threatened (")
Asio flammeus sandwichensis pueo -- )
Himatione sanguinea ‘apapane - --
Hemignathus virens ‘amakihi -- --

0 Known in adjacent areas; thought to occur in Waikamoi
T Unconfirmed sighting; known from adjacent Hanawi NAR

1 Natural Diversity Database and Forest Bird Survey data

2 Gorreson et al., 2009

3 Possibly in Waikamoi Preserve (see Wood and Bily 2008)

* Audubon and the American Bird Conservancy analyzed the most recent scientific and citizen data nationwide to
determine the species that are most in need of immediate conservation help (Watchlist 2007)

‘ Red-Species in this category are declining rapidly and/or have very small populations or limited ranges,
and face major conservation threats. These typically are species of global conservation concern.

J Orange-—this category includes species that are either declining or rare. These typically are species of
national conservation concern.
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Appendix 4. Summary of Supported Research In Waikamoi Preserve FY13-17

Research Topic
Phylogenetic analysis of Clermontia tuberculata

Research Team

David Pender, UH
Manoa

Year
FY2013

Morphological analysis of Philodoria a leaf mining moth

Chris Johns, U of Florida

FY2013-FY2015

Hawaiian lobelioid and insect associations

Innana Carter, Harvard
University

FY2013-FY2014

Dispersal of juvenile akohekohe

Alex Wang, UH Hilo

FY2013-FY2014

Evolutionary relationships of lichens

Dr. Robert Lucking, The
Field Museum, Chicago,
IL

FY2013

Niche specialization of native drosophilids

Didem Sarikaya,
Harvard University

FY2013-FY2014

spiders Tetragnatha, Theridion, and Argyrodes

Morphological, behavior and developmental plasticity in Hawaiian

Rosemary Gillespie, UC
Berkley

FY2013-current

PEPP support

Hank Oppenheimer,
Plant Extinction
Prevention

FY2013 - current

Maui parrotbill (Psuedonestor xanthophyrs) distribution and
density study

Maui Forest Bird
Recovery Project

FY2013 - current

UH Cooperative Studies
Unit

Host plant and site preference of picture wing flies Dr. Steven FY2013
Montgomery
Arthropod abundance and food resources study for Kiwikiu Robert Peck, USGS and FY2013

‘ohi‘a population structure

Dr. Kasey Barton and
Tiffany Knight, UH
Manoa and Washington

FY2014-FY2017

Consultants

University
Koa samples for herbivory test for Scotorythra paludicola Dr. Kasey Barton, UH FY2014
Manoa
Niche use in Tetragnatha spiders Susan Kennedy, UC FY2014-FY2015
Berkeley
Mitochondrial differences between Hawaii Island and Maui Darko Cotaras, UC FY2014
Tetragnatha Berkeley
Seabird census and mapping SWCA Environmental FY2014

Tests for mycorrhizal specificity in Anoectochilus sandwicensis

Dr. Nicole Hynson, UH
Manoa

FY2014-FY2015

Color variations in endemic Megalagrion

Idelle Cooper, Michigan
State University

FY2014-FY2016

Hawaiian land snail surveys Dr. Norine Yeung, FY2014
Bishop Museum
DNA studies from native Noctuid moths Andersonn Prestes, UH FY2014
Manoa
Population genetic comparisons of Nesosydne planthoppers Kari Goodman, UC FY2015
Berkeley
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Arthropod and branch collections for the Dimensions of

Andy Rominger, UC

FY2014-FY2017

Himalayan ginger on native arthropods

Berkeley

Biodiversity project Berkeley
Survey of picture wind flies Durrel Kapan and Steve FY2015
Montgomery, UH
Manoa
Study on endemic moss Dr. Jairo Patino, Liege FY2015
University, Belgium
Leaf sample collections to examin fungal foliar endophytes Anthony Amend, UH FY2015
Manoa
Deployed automated acoustic monitoring devices for seabird Maui Nui Seabird FY2015-FY2016
detection Project
Blood samples from amakihi for avian malaria Eben Paxton, USGS FY2016
Evolution of Tetragnatha Angela Alicea Serrano, FY2016
University of Akron
Genetic studies of Peperomia Jun Ying Lim, UC FY2016
Berkeley
Clarification of taxonomic relationships among Psychotria sp. Josh Serrano, UH FY2016
Manoa
USFWS Hawaiian Forest Bird Surveys FY2017
Chemical ecology and behavior of Tetragnatha and impacts of Ashley Adams, UC FY2017
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Appendix 5. Summary of Organization and Event Participation in Public Outreach

e March for Science

e UH Maui College Career Day

e Trilogy Excursions Blue ‘Aina

e  Kihei Charter School

e Maui County Arborist Committee

e Honolulu Waldorf School

e Kamehameha Schools

e Hana High School

e  East Maui Taro Festival

e Hula Halau from Hana

e  Maui Association of Professional Landscapers
e Haleakala National Park Interpretive staff for Rock the ParkMaui Nui Botanical Garden
e Maui Nui Marine Resources Council

e Haleakala National Park

e Haleakala Waldorf School

e  Montessori School

e  UH Maui College Weed Science class

e Maui Invasive Species Committee

e  Hawaii Agricultural Leadership Program

e  Ka Ipu Kukui Fellowship

e Hawai‘i Water Works Association Conference
e Maui Mauka Conservation Awareness Training
e  Skyline Eco Adventure
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EXECUTIVE SUMMARY

The Nature Conservancy of Hawai‘i (TNCH) is an affiliate of The Nature Conservancy, an
international private, non-profit organization based in Arlington, Virginia. The mission of
The Nature Conservancy is to conserve the lands and waters on which all life depends.
Since 1980, the Conservancy’s Hawai‘i Program has applied its science-driven,
collaborative approach to help protect more than 200,000 acres of critical natural lands.
Currently we manage 14 preserves statewide and a preserve at Palmyra Atoll. Today, we
are taking conservation to a new level in Hawai‘i by protecting the larger landscapes and
biological systems of which our preserves are a part. Together with other public and
private landowners, we are protecting over 1.6 million acres of ecologically important
lands through voluntary, cooperative partnerships that allow landowners to share
expertise and resources and work across ownership boundaries. TNCH’s diverse staff work
on five islands and include experts in marine and conservation science, finance,
communications, policy and philanthropy. Our Molokai office includes five forest
conservation staff who work to protect Molokai’s native forests through direct
management of the South Slope, the eastern South Slope, and Mo‘omomi Preserve, in
addition to participating in the East Molokai Watershed Partnership (EMoWP) and the
Moloka‘i/Maui Invasive Species Committee.

The State’s Natural Area Partnership Program (NAPP) is an innovative program that aids
private landowners in the management of their native ecosystems. NAPP provides
matching funds ($2 state to $1 private) for the management of qualified private lands that
have been permanently dedicated to conservation.

On Moloka‘i, the Conservancy manages three NAPP Preserves: Mo‘omomi (921 acres),
Kamakou (2774 acres), and Pelekunu (5,759 acres), and is the coordinator/manager of the
EMoWP which is responsible for management of over 40,000 acres in east Moloka‘i.
Mo‘omomi was first approved for NAPP funding in the FY1995-2000 Long Range
Management Plan cycle and has been approved for every cycle since. These previous
funding cycles have enabled TNC to be able to make great progress in protecting, stabilizing
and enhancing the native natural resources of the Mo‘omomi Preserve. This long-range
management plan updates the previous long range plan (FY2013-18). This plan was
prepared in compliance with the Natural Area Partnership agreement between the State
and The Nature Conservancy of Hawai‘i. The FY 2019-2024 plan documents management
programs to be undertaken during the next six years at Mo‘omomi Preserve.

The state Department of Land and Natural Resources (DLNR), which administers the NAP
program, is kept apprised of our progress in the preserve through written reports and an
annual inspection. Operational plans are submitted annually (the Conservancy has adopted
a July 1-June 30 fiscal year). In addition, a six-month semiannual report is sent to DLNR
each February.

The first section of this plan is a brief overview of the native natural resources that are
protected at Mo‘omomi Preserve. In the second section are management considerations
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that have shaped our programs. Finally, each management program is discussed in turn.
Program goals are followed by an explanation of the management method we have chosen.
Annual objectives and projected costs for each program from FY2019-24 are also listed.

We successfully implemented the resource management projects of the previous six-year

long-range plan, as well as many others. See Table 1.

Table 1. Overview of Mo‘omomi Preserve Accomplishments by Programs, FY 2013-17 (5

Years )
Indicator Measure of Success

Acres Fenced 175
No. Fence Maintenance Trips 6
Ungulate Control  No. Deer dispatched in fenced unit 4
Predator Control Predators Removed 116
Invasive Plant Acres of kiawe clumps removed 1.4
Control Acres of herbaceous weeds & 30
grasses controlled
Volume of weeds removed 12,000 ft3
Monitoring and Vegetation Surveys Completed 6
Research No. Shearwaters burrows 1,224
No. Shearwaters banded 1,483
Number of Endangered 3,246
Green Sea Turtles Hatched
Community No. of Field Trips 61
Outreach & No. of Field Trip Participants 516
Partners No. Beach Cleanups 29
No. Partner and Volunteer Hours 3,323
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RESOURCE SUMMARY

General Setting

Mo‘omomi Preserve (Figure 1) was established in June of 1988 to protect the most intact
coastal sand dune ecosystem in the main Hawaiian Islands. Mo‘omomi also contains
significant archaeological, paleontological, and cultural resources. The 921-acre preserve is
located along the northwest shore of Moloka‘i. Elevation runs from sea level to about 690
feet with annual rainfall estimated at 20 inches throughout the preserve. The westernmost
coastline of the preserve is characterized by sea cliffs; the remainder of the two-mile long
coastline consists of windswept sand beaches, a prominent foredune (parallels the beach),
and rows of unconsolidated upper sand dunes just inland of the beach. The upper dune
area of the preserve is known as Keonelele, “the flying sands”. Portions of the preserve
dunes are lithified (sand dunes that become solidified) and are distinct in geological
appearance and native strand vegetation.
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Figure 1. Mo‘omomi Preserve
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Flora and Fauna

Mo‘omomi Preserve’s rich coastal dune ecosystem contains seven native-dominated
natural communities (see Figure 2 and Appendix 1). The vegetation on the sea cliffs is
primarily comprised of nehe (Melanthera integrifolia) and hinahina (Heliotropium spp.)
coastal dry dwarf-shrublands. The area just inland of the beach contains communities
dominated by the native grass ‘aki‘aki (Sporobolus virginicus), and the native shrubs
naupaka (Scaevola sericea), ‘ilima (Sida fallax), and nehe. Non-native species, especially
kiawe, become dominant immediately behind the native vegetation band, extending
upslope. Some native communities persist inland, including the rare Tetramolopium rockii
and ‘akoko (Chamaesyce skottsbergii var. skottsbergii) coastal dry dwarf-shrublands.

Eight of the 38 native plant taxa reported from the preserve are rare and federally listed as
endangered or threatened (see Appendix 2). Three of these eight rare plant taxa are
endemic to western Moloka‘i (Gnaphalium sandwicensium var. molokaiense, Tetramolopium
rockii var. rockii, and Tetramolopium rockii var. calcisabulorum). Although Marsilea villosa
has not been reported from the preserve since the 1970s, populations of this fern have
been rediscovered just west of the preserve. One occurrence of Sesbania tomentosa has
been detected just inside of the preserve’s east boundary; however, the majority of known
populations occur to the east of the preserve.

In September 1999, a native wedge-tailed shearwater nest (Puffinus pacificus) was sighted
in the sand dunes of the naupaka coastal dry shrubland. This was the first observation of
the species nesting in the preserve since the Conservancy began management in 1988.
Since the first sighting in 1999, we have observed a steady increase in the amount of active
ground nests in the preserve, indicating that the area provides suitable nesting grounds.

Green sea turtles (Chelonia mydas, honu), listed as threatened by the state and federal
governments, frequent the coastline of Mo‘omomi Preserve. Mo‘omomi provides some of
the most significant nesting sites in the main Hawaiian Islands for the turtles. Laysan
albatrosses (Phoebastria immutabilis, moli) have visited the preserve and were last seen on
May 19, 2017. Monk seals (Neomonachus schauinslandi, ‘1lio-holo-i-ka-uaua) frequent the
beaches adjacent to the preserve as they are becoming established throughout the
coastlines of Molokai. See Appendix 2.
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Figure 2. Mo‘omomi Preserve natural communities
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MANAGEMENT

Management Considerations

1.

Mo‘omomi LRMP FY19-FY24

In 1988 the Conservancy purchased 921 acres from Moloka‘i Ranch, Ltd., now known as
Moloka'‘i Properties, Ltd. (MPL), to establish Mo‘omomi Preserve. The preserve lands
are surrounded by MPL properties (Figure 3). An easement, which is part of the deed,
allows the Conservancy access to the preserve on all existing roads. MPL and the
Conservancy also have an on-going Fencing Agreement that states that the MPL is
responsible for repairing fence breaks and removing any livestock that escape from
MPL lands into the preserve within 48 hours. This agreement also recognizes that the
fence is not the legal boundary between MPL and Conservancy lands. Cattle fence
surveys and repairs will occur if needed.

Our primary management activities for protecting the preserve’s native plants, animals,
and natural communities are to reduce feral and domestic ungulate damage, control
predation on nesting sea birds, and limit the spread of non-native, habitat-modifying
plants. The removal of kiawe (Prosopis pallida) allows for “passive restoration” of the
native coastal strand, primarily with ‘aki‘aki grass.

Wedge-tailed shearwater ground nesting activity on the preserve has increased the
need for control of predators such as cats, dogs, and mongoose.

Our priority is to protect Mo‘omomi’s biological significance. However, Mo‘omomi is
known for its beauty, wild setting, and cultural significance. This management plan
considers the need to protect all of these aspects of Mo‘omomi while allowing visitation
by the public via interpretive field trips and access via the coastal trail system.

Subsistence gathering has been practiced in the Mo‘omomi area since ancient times.
The coastal and ocean resources gathered at Mo‘omomi include: fish, limu, crab, lobster,
octopus, and salt. These resources are an important food gathering source to
community members, especially to the neighboring Ho‘olehua Hawaiian Homesteaders
(see Figure 3). The Conservancy and Hui Malama O Mo‘omomi, a traditional Hawaiian
subsistence fisheries organization, are working together to protect the natural coastal
and marine resources at the Mo‘omomi Preserve. We have determined that we will
limit vehicular access to the Preserve as part of our ongoing management strategy to
improve the health of the coastline and nearshore fisheries. The Conservancy and the
Hui encourage the community to use the traditional access trail for gathering and ocean
access. Walk through gates on the existing predator/deer coastal fence will remain
unlocked in perpetuity to facilitate this access.

The main preserve road ends at the coast in the northeastern corner (Kaiehu Point) of
the preserve (Figure 1). This road is used for management. A traditional foot trail
begins east of the preserve and parallels much of the preserve coastline. The road also





has a branch that accesses the higher elevation (southern side) of the preserve and is
for management use only. The southern branch can also be accessed through MPL’s
Keonelele paddock, off the Maunaloa Highway (Figure 3). TNC has an access easement
with MPL.

7. Rich paleontological resources and archaeological sites are scattered throughout the
preserve. Staff and hike docents are trained in the appropriate treatment and
protection of historic sites, and the adequate supervision of public access to areas
containing visible surface archaeological sites. Because Mo‘omomi was an important
burial site, human bones are sometimes uncovered by the wind. We notify and work
with the State Historical Preservation Division and the burial council on re-interring the
bones.

8. The Moloka‘i Land Trust (MLT) has been subcontracted to fulfill kiawe removal, weed
and predator control deliverables. The Land Trust’s Mokio Preserve is the 1,718 parcel
immediately west of the Mo‘omomi Preserve, with approximately 5 miles of rugged
shoreline, remnant native coastal strand and dune ecosystems, a seasonal wetland, and
several ancient Hawaiian archaeological sites (Figure 3). The Land Trust’s management
there is similar to TNC’s but with an emphasis on outplanting native strand.

9. The Mo'omomi coastal fenced unit was completed in March 2016 to keep predators
(dogs and cats) and the Axis deer from entering the fenced unit. Currently efforts are
focused on removing the last deer and feral cats. The priority is to monitor and respond
to any breaches.
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Management Programs

Although the following management programs are described separately, they form an
integrated management approach. For each program listed in the following section, we
have indicated a major goal and described the management methods chosen. Also included
are highlights of past and current achievements and key management issues. Finally, key
objectives to achieve the goal are listed by year for FY2019-FY2024.

Mo‘omomi contains rare plants, natural communities, and other resources susceptible to
impacts caused by invasive species.

Program 1: Invasive Species Abatement

A. Invasive Ungulates

Program Goal: To remove all ungulates from fenced units and prevent future invasion.

Program Description: Ungulates cause impacts by browsing, grazing and trampling the
preserve’s natural resources. There are two fences that protect the preserve’s natural
resources: a 4.5-mile perimeter fence designed to keep Molokai Ranch’s (a.k.a. Molokai
Properties Limited) cattle from entering the preserve; and a 1.5-mile coastal fence that
extends from Kaiehu to Kalani. This coastal fence is designed to protect 175 acres of the
preserve’s northeast coast from Axis deer, cats and dogs.

Currently, six game cameras are placed within and along the coastal fenced unit at strategic
points to detect the presence of ungulates, cats and dogs. The cameras have played a key
role in detection and will continue to be utilized to aid in maintaining an animal-free
coastal fenced unit. See picture below showing deer outside the fence.
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A deer ramp has been installed at the southwest corner of the coastal fenced unit as a trial
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to see if the remaining deer will use the ramp to exit the fenced unit on their own. This exit
ramp is also monitored by game cameras.

Invasive Ungulate Goals
Years 1-6 (FY2019-FY2024):

e Conduct fence surveys along the 4.5 mile perimeter fence of the preserve and work
with Molokai Ranch to prevent cattle ingress.

¢ Immediately report cattle ingress or fence breaks to Molokai Ranch.

e Conduct quarterly fence check and repairs along the 1.5 mile coastal fenced unit.

e Conduct fence brush abatement as needed to maintain the coastal fence unit
integrity.

¢ Continue game camera monitoring at key sites along the coastal fence to detect
presence of deer, cats and dogs.

e Document deer exit ramp trial and explore other means to help deer exit the coastal
fenced unit on their own.

e Explore innovative means of ungulate control and conduct elimination efforts if deer
are detected in the coastal fenced unit (e.g. dog sweeps, night and day hunting).

Status of Public Hunting Opportunities: Due to safety concerns, Molokai Ranch's adjacent
cattle operations, and the Conservancy’s limited resources for administration and
enforcement, the Conservancy does not have a public hunting program at Mo‘omomi
Preserve. In the event we determine that major control work needs to be conducted on
feral ungulates, the Conservancy will pursue management in the best interest of the
resources and community at large.

This program represents an estimated 20% of the overall effort and budget in this
long range management plan.

B. Invasive Predators

Program Goal: To protect native seabird colonies from predation.

Program Description: On September 26, 1999, a wedge-tailed shearwater nest was sighted
on the east end of Mo‘omomi Preserve. Since the nesting was detected, TNC implemented
regular predator control to reduce predation on this native seabird population. See Table 2.
Predator control in combination with habitat restoration via kiawe removal, has resulted in
over 1,400 wedge-tailed shearwater nests occurring in the preserve today. Other sea birds
are now visiting the preserve including the Laysan Albatross, which has been seen more
frequently and may nest.

Predators like dogs and cats can decimate nesting colonies. For example, in April 2009, a
single stray dog killed 70 adult wedge-tailed shearwaters in an estimated 2-3 hour
predation spree. Deer are also known to trample nesting seabirds. The Conservancy
installed a 1.5-mile fence in March 2016 to create a predator- and deer-free fenced unit in
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order to protect native seabird colonies from predation.

Regular game camera monitoring, fence checks and brush removal along the coastal
fenceline (covered in the previous section) are necessary to preventing entry by deer and
seabird predators like this vigilant feral cat:

09/24/2017 07:09:21

TNC will conduct predator control and will assess/adjust trap locations as needed. If

needed, trapping will be conducted outside the predator/deer fence and in adjacent lands.

TNC will also explore other methods and strategies to control predators.

Table 2. Trapping by calendar year, 2012-2016 (5 years)
2012 2013 2014 2015 2016

Number
cats 9 4 11 14 2
trapped

Number
mongoose 21 12 15 20 20
trapped

Max
number 20 20 19 20 21
traps
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Invasive Predator Goals

Years 1-6 (FY2019-FY2024):
e Conduct predator control when predators are detected in the coastal fenced unit.
e Conduct predator control outside and adjacent to the coastal fenced unit as needed.
e Explore other methods of predator control and prevention.

This program represents an estimated 10% of the overall effort and budget in this
long-range management plan.

C. Invasive Weeds

Program Goal: Remove 0.2 acres of kiawe stands and 4 acres of all weeds in former kiawe
stands annually to allow for passive restoration of the native coastal strand.

Program Description: Management work at Mo‘omomi is currently focused on kiawe
(Prosopis pallida) removal and the removal of secondary weeds such as non-native grasses
and a variety of herbaceous species that invade former kiawe removal areas (Table 3).
Stands of kiawe have invaded large portions of the sand dune areas, displacing native
vegetation, creating a fire hazard, and serving as a staging area for seabird predators.
Kiawe removal is the first step in the “passive restoration” (natural regeneration) of the
native coastal strand.

Table 3. Herbaceous weeds and non-native grasses of Mo‘omomi Preserve

Common Name Scientific Name
Golden crownbeard Verbesina encelioides
Nettle-leaved goosefoot Chenopodium murale
Australian saltbush Atriplex semibaccata
Milkweed Reichardia tingitana
Sow thistle Sonchus oleraceus
Scarlet pimpernel Anagallis arvensis
Yellow alder Turnera ulmifolia
Glossy nightshade Solanum americanum
Cherry tomato Solanum lycopersicum
Pigweed Portulaca oleracea
Bristly foxtail grass Setaria verticillata
Buffel grass Cenchrus ciliaris
Bermuda grass Cynodon dactylon
Beach wiregrass Dactyloctenium aegyptium

TNC selects kiawe stands for removal that are smaller, fragmented, isolated, located in
areas of high salt spray and adjacent to native vegetation. Workers then cut the kiawe
stands in a line perpendicular to trade winds. Cut stumps are treated with herbicide, and
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then cut wood is chipped to reduce the litter biomass. The wood chips are then spread over
the removal area. Over the next several years, regular alien grass and weed control are
completed to prevent an alien seed bank from establishing while allowing surrounding
native vegetation to crawl in on its own and eventually recolonize the former kiawe plot
(passive restoration). As opportunities and additional funding presents itself, we will
augment removal areas with outplantings (active restoration). Experience with kiawe
removal, rates of native plant regeneration, and accumulating acreages for weeding from
former kiawe plots, and rising fuel and other management costs indicate that removing
0.20 acres of kiawe is an appropriate annual goal given the current funding level. See Table
4 and Figure 4.

Table 4. Kiawe removal, FY13-17(5 years

Acres of Kiawe removed 0.26 0.26 0.26 0.3 0.38
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Figure 4. Kiawe removal in Mo'omomi Preserve (1994-2017)
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Herbicide use is in full compliance with the State of Hawaii Department of Agriculture
(HDOA) Pesticide Enforcement Division, and is used according to the product label and
recorded in detail for reference and efficacy monitoring. Staff coordinating weed control
are certified through the HDOA Pesticide Enforcement Division.

To date, we have removed about 11 acres of kiawe within the coastal fenced unit (see map,
Figure 4). We estimate that there may be an additional 60 acres of kiawe to be removed
there. Kiawe removal will continue to be the focus for the next six years. Staff will also
notify MoMISC if a new invasive weed species is detected on or adjacent to the preserve.

Invasive Weed Goals

Years 1-6 (FY2019-FY2024):

Annually remove 0.2 acres of kiawe stands adjacent to native communities.
Annually remove all weeds from 4 acres of former kiawe stand removal areas.
Control non-native grasses and herbaceous species in intact native areas and in
reclaimed kiawe removal areas.

If new invasive species are detected, notify MoMISC to develop strategy and conduct
removal if warranted.

This program represents an estimated 30% of the overall effort and budget in this
long-range management plan
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Program 2: Native Resource Monitoring and Restoration

Program Goal: Conduct and support monitoring and research to track the status of
biological and physical resources of the preserve, especially rare species, while
encouraging and assisting with research that will improve the understanding of the
biological elements of the preserve and with the management of the preserve’s natural
resources.

Vegetation Monitoring
In the early 1990’s, a system of intensive vegetation plant community monitoring was

developed and implemented. This system incorporated 125 vegetation plots spread across
5 separate zones of the Mo'omomi preserve (See map below). While this system provided a
great deal of information about vegetation dynamics, the amount of time it required to
implement made it unfeasible to do on a yearly basis. As a result, this type of monitoring
will be pursued once every five years.

T .

Moomomi Intensive Community Vegetation Monitoring| MoomomiPreserve
S 3 2 :

O Community Vegetation Monitoring Zones

Moomomi Large Predator Fence (Mar 2016)
= 4WD Dirt Roads
D Preserve Boundary

In the meantime, another multiyear study using fenced/unfenced plots completed in 2012
revealed that deer can and were having a significant negative impact on native coastal dune
vegetation. This study, combined with other evidence, such as browsed and trampled
native plants and deer-transported alien vegetation, indicated that fencing was the most
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effective strategy to protect the dune from the deer impacts. A fence protecting 175 acres
of coastal strand, known as the coastal fence, was completed in March 2016.

To measure the impacts of deer and the subsequent recovery of the coastal strand
vegetation in their absence, a series of fence vegetation monitoring transects that allow for
more rapid assessment of vegetation were set up in 2014 as a coarse but rapid means to
identify changes in vegetation cover before and after fence completion. These 20 meter
belt transects were placed both inside and outside the coastal fenced unit and cover data
will continue to be gathered every 3 years and summarized over the next 6 years. (See map
below)

Mo'omomi Fence Vegetation Monitoring Plots Moogrom] Eenerve

A All Star Dunes
® BeltTransects
www= Moomomi Large Predator Fence

= 4WD Dirt Roads

A D Preserve Boundary

0.8 Miles

Both the intensive and fence vegetation community monitoring track rare plant species and
for which additional elements are tracked, including vigor and life history. The Molokai
Plant Extinction Prevention Program (MoPEPP) focuses on plants for which there are only
50 remaining individuals in the wild, in the world, but also monitors species which have
become rare across an island or islands. TNC will continue to assist MoPEPP with
collection of rare plant species within the preserve as requested, and assess needs for
fencing rare plant populations.
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Landscape photo-monitoring

Over 10 acres of kiawe stands have been removed from the preserve in the last 24 years.
Preserve staff will continue documenting the progression of the kiawe stand removal and
subsequent “passive” restoration over the next 6 years.

Photo-monitoring involves taking photographs from the same location in the same
direction over time. This type of monitoring is a simple but effective way of demonstrating
impacts of management as well as tracking landscape changes visually over time.

Photo-points will be taken for kiawe removal activities to document succession and
recolonization of former kiawe plots. See below for example:

Sept 2006 Oct 24, 2006 (T zero) +9 months +21 months
Before kiawe removal Cleared and chipped Some native Estimated 75% of plot
recolonization. covered by native growth

Wedge-Tailed Shearwaters

‘Ua‘u kani, or wedge-tailed shearwaters (Puffinus pacificus), are seabirds that spend their
life out at sea feeding on fish, squid, and crustaceans, returning to shore in March to
construct sand burrows for nesting. They mate in April and young will fledge from the nest
by mid-November. Parents leave the nest two to three weeks before their young fledge. At
this time, young birds that are not yet capable of flight are highly vulnerable to predation.

On September 26, 1999, a wedge-tailed shearwater nest was sighted on the east end of
Mo‘omomi Preserve, the first observed nesting since the Conservancy began management.
Since that time TNC began implementing:

e Predator control (Section B of “Non-native species control”)

e Kiawe removal to restore habitat (Section C of “Non-native species control”)

e Education to reduce impacts to the nesting colony by the public
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Since implementation of these strategies, the number of nest sites and the population has
increased substantially (Figure 6). The presence of the wedge-tailed shearwater population
is an indicator of good seabird habitat. Establishment of suitable habitat may allow for
more species of seabirds to utilize the preserve for nesting grounds in the future.

Monitoring the viability of the shearwater colony provides the Conservancy both with
feedback on threat control success and information about the colony itself. For example,
banding allows tracking of the bird’s life history and may help to get information on
migratory patterns of founding members and later recruits to the colony, as well as how
the colony is changing. Initially, birds making up the forming colony consisted primarily of
recruits from O‘ahu, Maui, and Lana‘i. Today, after a few nesting generations, the wedge-
tailed shearwater colony is well-established, and based on recapture data, we estimate that
upwards of 90% of the birds present there today were born and bred at Mo‘omomi
Preserve, and that it has become one of the largest nesting wedge-tailed shearwater
colonies in the main Hawaiian islands. Adult bird banding takes place in April; fledglings
are banded in October. All banding is conducted in cooperation with the state Division of
Forestry and Wildlife (DoFAW) and the Maui Nui Seabird Recovery Project. Staff also
conduct an annual nest count in August to evaluate the effects of predator trapping.
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2001- 2016 Mo'omomi Preserve Wedge-tailed Shearwater Nest Locations
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Figure 5. Wedge-tailed shearwaters nests and feral cats removed, 1999-2016.
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Green Sea Turtles

Green sea turtle nesting along Kawa‘aloa Bay (adjacent to the preserve) is monitored by
volunteers on a daily basis during the nesting season from May to November. The bay is
located just outside of the preserve in MPL property. We keep MPL informed of volunteer
activities during the nesting season. Additionally, nesting may occur at Kalani beach and
will be monitored also. Records are kept of the location of all nesting attempts and hatches
are confirmed by tracks on the beach. Volunteers have been essential in conducting turtle
monitoring and providing the Conservancy with a report of nesting activity annually.

The Conservancy also conducts beach cleanups at Kawa‘aloa and in the preserve below
Kalani Point with volunteers, as debris can hinder successful turtle nesting.

Other Rare Animal Species
Other rare animals, such as the Hawaiian monk seal, Hawaiian yellow-faced bees, and those
mentioned in Appendix 2 are often seen in the preserve and reported to authorities.

Other Research

The Conservancy encourages research that will help us better understand and thereby,
protect the preserve’s resources. Conservancy funding for research is limited; however,
when possible, we provide logistical assistance to approved research projects. See
Appendix 3 for a detailed listing of research undertaken at all Molokai Preserves, including
Mo‘omomi Preserve.

Native Resource Monitoring and Restoration Goals
Years 1-6 (FY2019-FY2024):

e Conduct intensive community vegetation monitoring once every 5 years.
Conduct fence vegetation monitoring once every 3 years.
Conduct annual photo-monitoring documenting passive restoration.
Conduct annual nest count of wedge-tailed shearwater burrows.
Assist the State Maui District DOFAW and Maui Nui Seabird Recovery Project with
seabird nesting surveys and banding twice a year (April and October).
Maintain turtle nesting monitoring under the direction of the National Marine
Fisheries Service (NMFS) and the State Division of Aquatic Resources (DAR) and
with the help of volunteers.
Conduct at least one beach cleanup at Kawa‘aloa Bay and within the preserve in
April prior to turtle nesting season to protect turtles and other marine life utilizing
the coastal community. Conduct additional beach clean ups if necessary.
Assist Molokai Plant Extinction Prevention Program with rare plant collections as
requested.
Assess the need to fence key rare plant populations.
Report rare animal species sightings to relevant authorities.
Provide logistical assistance to approved research when possible.
Explore opportunities for outplanting native species to enhance strand in coastal
fenced unit

This program represents an estimated 20% of the overall effort and budget in this
long range management plan.
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Program 3: Innovation Projects

The Conservancy is always exploring ways to augment or refine current management
efforts by applying techniques, designs or technologies new to conservation. Internally, we
call this process “Innovation,” and while these innovations may require an initial
investment, they have the potential to reduce time or cost of basic conservation tasks,
accelerate progress toward or achieve previously unattainable outcomes. Innovation
projects may continue dependent on funds which are not covered under this NAPP.
Innovation projects that have been launched in the past at Mo‘omomi include:

1) Using FLIR (Forward Looking Infrared) to enhance animal detection during
hunts;

2) Using the Surface Pro tablet to record vegetation and rare plant data with GPS
locations, which saves downloading and processing time, which may equate to
about one half to a whole day for each field exercise;

3) Using plastic deer mesh fence to prevent intrusion of Axis deer, cats and dogs to
the coastal beach strand and wedged-tail shearwater nesting colony. Combining
the plastic mesh with wooden posts presented an alternative to the very
expensive stainless steel coastal fences in Hawaii, coupled with the fact that
traditional galvanized fence and T-post cannot withstand the rust and corrosion
from coastal salt air. Thus far, the coastal plastic fence at Mo‘omomi has proven
to be effective and we anticipate it lasting a long while because of its non-
corrosive properties. This is the first coastal fence constructed from these non-
metallic materials and we are hoping that it provides another tool for coastal
fencing.;

4) A deer ramp was constructed to facilitate the exit of the last remaining deer in
the coastal fenced unit on their own. The cost of constructing the ramp was
minimal (less than $500 in materials) and provides another tool for zero
tolerance; and

5) State-of-the-art game cameras were installed to document the presence of Axis
deer, cats and dogs. Thus far, we have hundreds of documented presence of
deer, mostly outside the fence, and we estimate from our detection, that there
may be 3-4 deer left in the fenced unit. Additionally, we have placed two
cameras at the deer ramp site.

6) Currently, our Maui Nui Team is learning to use drones. We have begun to
strategize using the drone technology to help locate the last remaining deer in
the coastal fenced unit and to help facilitate their dispatch.
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Innovation Goals

Years 1-6 (FY2019-FY2024):

e Invasive Ungulates: Continue to use FLIR to aid in animal control activities

e Invasive Ungulates: Regularly survey the coastal plastic mesh fence and document
successes, adjustments or improvements needed for future fence design.

¢ Invasive Ungulates: Continue to use and upgrade game cameras to monitor Axis
deer, cat and dog presence in the coastal fenced unit to improve animal control
efforts (e.g., deer ramp)

¢ Native Resource Monitoring and Restoration: Continue to use Surface Pro to refine
data collection for vegetation and rare plant monitoring.

e Invasive Ungulates: Explore use of UAVs for scouting and monitoring for deer and
predator presence, and potentially during hunts.

e Explore new innovations that apply to our management.

e Transfer application of innovation projects to partners (Molokai Land Trust,
DoFAW/NARS, National Parks, Invasive Species Committees, Plant Extinction
Prevention Program, etc)

This program represents an estimated 0% of the overall effort and budget in this
long range management plan.

Program 4: Community Outreach/Partnerships
A. Community Outreach

Program Goal: To build community support and awareness for the conservation of native
natural resources, to implement effective conservation practices that are culturally
sensitive, and to collaborate with partners to leverage conservation action.

Program Description: The Conservancy’s Moloka‘i community outreach program goes far
beyond the boundaries of any single conservation site; therefore there is considerable
overlap in our community outreach program among the three preserves and other projects.
We have taken a multi-faceted, comprehensive approach that helps bring awareness and
engagement to the community about the importance of preserving Moloka'‘i’s natural
resources and the Conservancy’s role in managing those resources.

We work with a variety of conservation partners, schools, community groups, government
and private funders, employment training organizations and programs, and individual
volunteers and volunteer groups.

Community Outreach/Public Awareness Activities:
e Monthly Preserve hikes are offered from March to October. No hikes are conducted
from November to February as the seasonal winter rains make the roads impassable
and unsafe. Our hike strategy will be directed to an island and statewide audience to

Mo‘omomi Draft LRMP FY19-FY24 24





increase local appreciation and awareness of Hawai‘i’s unique natural history,
special areas and what is being done to protect its remaining intact native
ecosystems. Additional school and community field trips will be conducted as
requested and resources allow.

Table 5. Mo‘omomi preserve hikes, FY2013-2017 (5 years)

15 122
8 89
14 89
10 83
14 133

e The Moloka‘i Earth Day Celebration occurs annually in April to coincide with the
National Earth Day and has become the Conservancy’s biggest public awareness
event on Moloka‘i. The event engages local conservation and cultural agencies,
organizations, and groups who bring awareness and engagement to their projects
on Moloka‘i through interactive exhibits. The event attracts about 1,000-1,200
community members annually.

e Volunteer/Internships - Hike docents and turtle monitors directly help with
learning programs at Mo'omomi. Volunteers also assist with administrative needs
and events like Earth Day. Interns are recruited as available and/or needed. Past
interns were recruited from AmeriCorp, Alu Like and the Youth Conservation Corp.

e Volunteer service trips - Staff collaborate with on and off-island volunteer and
school groups ranging from 5-30 participants who want to learn about Hawaii’s
conservation effort by engaging in actual management activities. Management
activities include weed control, beach cleanups, road maintenance, or native seed
collecting. Trips often include an interpretive hike through the preserve to bring
awareness of the area’s natural history and biological diversity.

e Nature’s Newsflash - a semiannual publication that updates the community on the
Conservancy’s activities on Moloka‘i. The Newsflash also recognizes community
members who volunteer and/or contribute to the Moloka‘i program. It is bulk
mailed to every address on Moloka‘i.

B. Community-Based Subsistence Fishing Area (CBSFA)

Program Goal: To work together with the state and community partners to increase the
sustainability of ocean resources.

Program Description: According to the 1993 Moloka'i Subsistence study, roughly one third
of all that comes to the dinner table on Moloka'i is gathered through subsistence hunting,
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fishing or farming. For centuries, the Mo‘omomi area has been an ipukai (source of
sustenance) providing a range of ocean food sources (seaweed, salt, fish, etc.) for Moloka'i
and her people. Over 23 years ago, the Hui Malama o Mo‘omomi, a local non-profit, began a
grassroots initiative called “The Community-Based Subsistence Fishing Area” to insure the
sustainability of ocean food sources along16 miles of Moloka'i’s northwestern coastline,
stretching from ‘Ilio Point to Nihoa, on which Moloka'i’s people and in particular, the
Ho‘olehua Homestead Community, rely. The Hui has spent over two decades conducting
management activities and public outreach on lawai‘a pono (which includes compatible
fishing techniques, attitudes, norms, studies of spawning cycles, abundance, distribution,
and more), including documenting the decline of some key species due to overharvest and
lack of lawai‘a pono. The Hui and community members are now looking for the State to
codify sustainability efforts with a special designation for the area, protecting the area in
perpetuity for subsistence, and most importantly, sustainable use. The Conservancy, as one
of five landowners with proposed area, is supporting this community-driven process to
protect the adjacent marine areas. TNC has provided landowner support, resource
information and GIS layers and maps during the process.

C. Partnerships
Program Goal: To collaborate with partners to leverage action over conservation programs.

1. Moloka‘i Advisory Council - gives advice on controversial issues to The
Conservancy’s Molokai office and helps support and advocate decisions. MAC is
made up of long-time, local community leaders and cultural practitioners.

2. Hui Malama o Mo‘omomi - Local marine subsistence/sustainability grassroots
organization, assisting with management on the state’s neighboring Hawaiian
Homelands. The Hui provides guidance on access with regards to marine
subsistence gathering and sustainability practices.

3. Moloka‘i Land Trust - MLT is a conservation/cultural land trust committed to
protecting land, rural lifestyle, natural areas, cultural practices and ancient sites.
MLT’s Mokio Preserve is adjacent to the Mo‘omomi Preserve on the west boundary.
Mokio has similar coastal beach strand and the land trust is implementing similar
management practices. In 2007, The Conservancy played a key role in the formation
of MLT and committed to building their capacity. The Conservancy, on a daily basis,
provides a place for MLT staff and volunteers to meet and park their vehicles and
equipment. The Conservancy since 2010 has contracted MLT to do annual kiawe
removal, weed control, and predator control. The Conservancy also provides
technical support (GIS) and logistical assistance to the Land Trust.

4. Moloka‘i/Maui Invasive Species Committee (MoMISC) - MoMISC’s goal is to prevent
incipient invasive pests from becoming established or widespread on Moloka'i.
MoMISC'’s island-wide activities are to detect, respond and eliminate incipient
invasive pests. MoMISC’s outreach and awareness activities are critical to the
detection and reporting of new invasive species by the public. TNC facilitates the
quarterly committee meetings that decide how best to eliminate key pests.
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10.

Moloka‘i Fire Task Force - TNC facilitates the Task Force meetings that bring
community resources to the aid of the County Fire Department and State Division of
Forestry and Wildlife for wildland fires. TNC helped form the Task Force in 2003
through the “LAS-local action strategy”, administered by the Moloka‘i Lana‘i Soil and
Water Conservation District as part of the national Coral Reef Task Force Program.

East Moloka‘i Watershed Partnership (EMoWP) - The EMoWP conducts watershed
management on the East Moloka'i slopes. The EMoWP is mentioned in this plan
because TNC Moloka‘i Program serves as the Coordinator.

Mo‘omomi Coastal Forest Restoration Project (Bill Garnett) - This project is focused
on bringing back rare coastal plants that historically occurred at Mo‘omomi. A single
yellow seeded wiliwili (Erythrina sandwichensis) tree that previously occurred on
location was the catalyst of this project. The project is funded and administered by
Bill Garnett.

Papahana Kuaola Lelekamanu (Penny Martin) - Papahana Kuaola Lelekamanu has
been TNC’s main environmental and cultural educator partner, helping to lead
school field trips at Mo‘omomi.

Kualapu‘u Ranch - Initially involved with clearing the area of kiawe for the
Mo‘omomi Coastal Forest Restoration project, the ranch also donates staff time and
equipment to improve the main access road after the seasonal winter rains.

Moloka‘i Properties Limited (MPL) - Formerly known as Moloka‘i Ranch, MPL’s
lands are adjacent to the south and east boundaries of the preserve. TNC
communicates regularly on matters of trespassing, cattle leases, cattle intrusion,
access easement and locked gates. TNC also has a perpetual conservation easement
with MPL on the Kamakou Preserve lands.

Community Outreach Goals
Years 1-6 (FY2019-FY2024):

Continue to provide support to the Hui Malama O Mo‘omomi CBSFA’s efforts to
make the adjacent ocean resources sustainable.

Conduct monthly and special community group hikes at Mo‘omomi Preserve.
Coordinate and lead volunteer and school group service trips as requested and
resources allow.

Produce and distribute the semiannual Nature’s Newsflash.

Coordinate and organize annual Moloka'i Earth Day Celebration Event.

Support partner activities including MoMISC, Moloka‘i Fire Task Force, Hui Malama
O Mo‘omomi and Moloka‘i Land Trust, especially with logistical support to adjacent
areas to the preserve.

This program represents an estimated 15% of the overall effort and budget in this
long-range management plan.
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Program 5: Infrastructure, Emergency and Safety

Program Goal: Provide staff with infrastructure, emergency and safety training that will aid
management activities and equip staff to respond to emergency situations such as fire and
rescue.

Program Description: Infrastructure includes the Molokai office and baseyard, vehicles,
equipment and tools, radio, phone and IT systems, cabins, helipads, roads and trails.

The Molokai office and baseyard has become a conservation nexus for other partners of the
East Molokai Watershed Partnership and the partners of Mo‘omomi Preserve. TNC funds
most office expenses. NAPP helps to fund road maintenance, field supplies, and equipment.
TNC owns and maintains four vehicles that are used for a variety of management activities
but mainly for transport to and from the Kamakou and Mo‘omomi Preserves. Vehicles are
usually replaced every 10 years through an internal TNC CIP trust fund. With respect to
vehicles, the NAPP helps fund maintenance, repairs, and fuel costs.

All staff are trained in basic first aid and CPR. Other training may include advanced
wilderness first aid, fire suppression and pre-suppression, helicopter safety, and hunter’s
education. Field staff are provided with first aid kits and required to use proper personal
protective equipment (PPE) when conducting field work.

TNC is part of and helps to facilitate the Moloka‘i Fire Task Force (MFTF). MFTF is made up
of agencies and organizations that bring knowledge and resources to aid the fire
authorities (DOFAW and County of Maui Fire Department) in wildland fire prevention, pre-
suppression and suppression activities. Mo‘omomi’s Preserve’s fire plans are embedded
within The Nature Conservancy’s Moloka'i Wildland Fire Management Plan.

Main access to the preserve is via dirt roads that also serve as fire breaks. Roads and trails
are maintained to provide safe access to and within the preserve. Kualapu‘u Ranch donates
their equipment and staff time to maintain the main road after the rainy season. TNC is part
of and helps to facilitate the Moloka‘i Fire Task Force (MFTF). MFTF is made up of agencies
and organizations that bring knowledge and resources to aid the fire authorities (DOFAW
and County of Maui Fire Department) in wildland fire prevention, pre-suppression and
suppression activities. Mo‘omomi Preserve’s fire plans are embedded within The Nature
Conservancy’s Moloka'i Wildland Fire Plans.

Infrastructure, Emergency and Safety
Years 1-6 (FY2019-FY2024):

e Maintain vehicles needed to access the preserve for all programs.

e Annual update of the TNC Moloka‘i Wildland Fire Management Plan.

e Annually provide emergency training opportunities for staff including but not
limited to keeping Fire, First Aid and CPR certifications current.

e Conduct annual first aid kit inventory and resupply.

e Purchase equipment as needed to sustain all programs.

e Assist government authorities in emergencies.
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e Maintain preserve roads as needed.

This program represents an estimated 5% of the overall effort and budget in this
long range management plan.
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BUDGET SUMMARY

The table in the next section summarizes the six-year budget for the Mo‘omomi Preserve
NAPP project. Through the NAPP program, the state pays two-thirds of the management
costs outlined in this long-range plan and TNC funds (from private and other government
sources) the remaining one-third.

Moomomi Preserve
FY2019-FY2024 Budget Allocations

= |nvasive Ungulates = Invasive Predators
= |nvasive Weeds Monitoring, Rare Species & Research

= Community Outreach and Partner = Infrastructure, Emergency & Safety

Figure 6. Mo‘omomi NAPP Budget/Effort by Program, FY19-FY24

The Conservancy’s Moloka‘i Program maintains a staff of 4.7 FTE. A portion of our staff’s
salary is covered by this grant. Additionally, other personnel (e.g., interns) are included in
this budget. The Moloka'‘i Program is now part of Maui Nui and reports to the Maui
Program Director, consequently, technical and annual planning support is provided by both
the Honolulu and Maui offices of the Conservancy. As budget and needs allow, these
support staff members may charge a small portion of their time to this project. The Nature
Conservancy's annually negotiated fringe benefits rate will also accrue on all salary costs.

The budget includes: field and office supplies; vehicle fuel and repairs; equipment and
tools; supplies; cost of hosting meetings. The budget includes cost of contracts to
management, internships, helicopter, and road repairs. The budget includes providing
training and travel to staff to collaborate with other TNC programs and with
partners/agencies needed to fulfill the deliverables of this plan. The “Other” category of
the budget, is needed to cover a portion of insurance, information technology (IT), printing
and copying costs.

An overhead rate is included (subject to slight change each year) to recognize the
Conservancy’s indirect costs for facilities, accounting, legal, and other administrative
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support. Although the Conservancy’s overhead rate (Indirect Cost Rate, or ICR) is currently
23.31% (the annual rate changes each year per negotiations with DOI), the NAPP program
will currently pay only 10%.

Budgetary Considerations: This Mo‘omomi FY19-24 NAPP budget remains flat since the
last LRMP (2013-2018), despite increased costs of inflation (fuel, etc), increased
management and innovation costs since the coastal fence was installed. Should additional
NAPP funding be available, it will be applied to costs identified in this Long Range
Management Plan. We will report on progress on all accomplishments in Mo‘omomi
Preserve regardless of funding source. If NAPP reduces the annual funding amount, we will
have to adjust our deliverables.
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BUDGET TABLE

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
FY2019 FY2020 FY2021 FY2022 FY2023 FY2024 TOTAL

Labor & Benefits 31,517 31,517 31,517 31,517 31,517 31,517 189,102
Contractual 30,000 30,000 30,000 30,000 30,000 30,000 180,000
Travel 500 500 500 500 500 500 3,000
Supplies 3,000 3,000 3,000 3,000 3,000 3,000 18,000
Other 600 600 600 600 600 600 3,600
Subtotal 65,617 65,617 65,617 65,617 65,617 65,617 393,702
Overhead 6,562 6,562 6,562 6,562 6,562 6,562 39,370
TOTAL 72,1479 72,179 72,179 72,179 72,179 72,179 433,072
TNC 1/3 Match 24,060 24,060 24,060 24,060 24,060 24,060 144,357
Total NAPP

Request (2/3) 48,119 48,119 48,119 48,119 48,119 48,119 288,715

TNC’s approved ICR rate is currently at 23.31%. TNC considers the 13.31% as unrecovered ICR and
may use portions of this a match as needed.
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Appendices

Appendix 1. Native natural communities of Mo‘omomi Preserve!

Native Natural Community Global Rank
(a)

‘Aki‘aki (Sporobolus virginicus) Coastal Dry Grassland G4

‘Akoko (Chamaesyce skottsbergii var. skottsbergii) Coastal Dry G2T2*

Dwarf-Shrubland*

Hinahina (Heliotropium anomalum) Coastal Dry Dwarf-Shrubland | G3

‘Ilima (Sida fallax) Coastal Dry Dwarf-Shrubland G3

Naupaka Kahakai (Scaevola sericea) Coastal Dry Shrubland G4

Nehe (Melanthera spp) Coastal Dry Dwarf-Shrubland G3

Tetramolopium rockii Coastal Dry Dwarf-Shrubland! G1

1Rare natural community

* Currently, this community type is not tracked by NatureServe; the global ranking of the community
dominated by this rare variety of ‘akoko (Chamaesyce skottsbergii var. skottsbergii) was inferred from the
global ranking of the species (see Appendix 2).

(a) Key to Global Ranks as defined by NatureServe.org:
G1 = Critically imperiled: Very high risk of extinction due to extreme rarity (typically 1-5 populations).
G2 = Imperiled: High risk of extinction or elimination due to restricted range, few populations, steep
declines, or other factors.
G3 = Vulnerable: Moderate risk of extinction or elimination due to restricted range, relatively few
populations, recent and widespread declines, or other factors.
G4 = Apparently Secure: Uncommon but not rare; some cause for long-term concern due to declines or
other factors.

! Last Updated: Feb 22, 2011
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Appendix 2. Rare Species of Mo‘omomi Preserve

Pl.emts1
Scientific Name Hawaiian/Common Global Rank (a) Status (b)
Name
Centaurium sebaeoides ‘awiwi G2 E
Chamaesyce skottsbergii var. ‘akoko, koko, kokomalei G2T2 E
skottsbergii
Gnaphalium sandwicensium var. | ‘ena‘ena G3T1 E
molokaiense
Marsilea viIIosaZ ‘ihi‘ihi, ‘ihi 1a‘au G1 E
Sesbania tomentosa ‘ohai G2 E
Solanum nelsonii popolo G2 E
Tetramolopium rockii var. pamakani G1T1 T
calcisabulorum
Tetramolopium rockii var. rockii | pamakani G1T1 T
Animals
Chelonia mydas honu, green sea turtle G3 T
Eretmochelys imbricata 3 Hawksbill sea turtle G3 E
Neomonachus schauinslandi Hawaiian monk seal G2 E
Phoebastria immutabilis Laysan albatross G3 N/A
Invertebrates
Hylaeus anthricinus * Yellow-faced bee Present, unknown | E
Hylaeus assimulans 4 Yellow-faced bee GH E
Hylaeus hilaris * Yellow-faced bee GH E
Hylaeus longiceps * Yellow-faced bee Present, unknown | E

1 Rare plant species occurring only outside of Mo‘omomi Preserve are not included in the table below; e.g.,
Chamaesyce skottsbergii var. vaccinioides was reported southeast of Mo‘omomi sand dunes in 1928. Schiedea
globosa was reported near the preserve in 1915.

Z Reported in preserve in 1970s; may still occur in preserve.

3 Based on historical accounts by residents, occurrence not confirmed.

4 Source: H. anthracinus and H. longiceps were observed at Mo‘omomi preserve on May 19, 2017 by Sheldon
Plentovich (USFWS), Jason Graham, Butch Haase, and Jeannine Rossa. The others were last reported by Karl
Magnacca in his Report to The Nature Conservancy, Aug. 1999.

(a) Key to Global Ranks as defined by NatureServe.org:
G1 = Critically imperiled: Very high risk of extinction due to extreme rarity (typically 1-5 populations).
G2 = Imperiled: High risk of extinction or elimination due to restricted range, few populations, steep
declines, or other factors.
G3 = Vulnerable: Moderate risk of extinction or elimination due to restricted range, relatively few
populations, recent and widespread declines, or other factors.
GH = Possibly Extinct, little known about species, still some hope of rediscovery
T1 = Subspecies or variety critically imperiled globally.
T2 = Subspecies or variety imperiled globally (typically 6-20 current occurrences).
(b) Key to Status (Federal):
E = Taxa formally listed as endangered under the Endangered Species Act.
T = Taxa formally listed as threatened under the Endangered Species Act.
C = Taxa proposed for listing as threatened or endangered under the Endangered Species Act.
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Appendix 3. Research conducted at The Nature Conservancy’s Molokai Preserves,
July 1994-June 2017

Ongoing Projects

Long term climate change and carbon sequestration in Hawaiian mountain bogs: Pépé‘opae,

Molokai.

Dr. David W. Beilman, UH Manoa, Geography Dept. with collaboration from Niklas Schneider, Axel

Timmerman (Oceanography) and assistance from Karl Hsu and Derek Ford.
Pepe‘opae Bog represents a very rare community type, the Hawaiian montane bog. Aside
from harboring a specific set of plants, bog systems are critical sites of long term carbon
storage and provide a window to understanding past climate changes. Dave Beilman began
research there on May 28th, 2013 to look at past changes to that bog and others statewide.
According to his research, the bog’s inception was roughly 12,000 years ago, which has
since been punctuated by pulses of organic matter accumulation. Bogs contain dateable
carbon records of past climates and may provide more information about the impacts of
climate change. Pépé‘opae Bog on Molokai is a particularly important bog because it lies
geographically in the middle of the Hawaiian Island Chain and may thus give information
about general impacts across the chain.

Lineage diversification in the Hawaiian flowering plant genus Astelia (Astelicaceae)
Joanne L. Birch PhD Candidate, UH Manoa, Botany Dept.
Research began June 22, 2007. Study of the evolutionary relationships of Hawaiian Astelia

sp.

Role of orb web-building in the adaptive radiation of the Hawaiian Tetragnatha

(Tetragnathiadae) and Cyclosa (Araneidae) spider.

Dr. Todd Blackledge, University of California, Berkeley. Blackledge_todd@hotmail.com
Research began Aug. 7-9, 2000. Kamakou Preserve. Collected Tetragnatha sp. And Cyclosa
sp. and made photo vouchers of webs. Collections to be deposited in the Essig Museum of
Entomology, University of California, Berkeley. Holotype material to be deposited at Bishop
Museum. Initial results supports the hypothesis that evolutionary diversification of web
building has been an important contributor to the speciation of Hawaiian Tetragnatha.
Continued study will determine the factors contributing to the biodiversity of Hawaiian
spiders and how they function in Hawaiian ecosystems.

Evolutionary relationships and ecology of the endemic Hawaiian tephritid flies in the genus

Trupanea.

Dr. Johnathan Brown, Grinnell College. brownj@grinnell.edu
Research began in May 2002. Last visit was October 21-22, 2010. Kamakou Preserve.
Collections will be deposited at Bishop Museum. The goals are to understand the evolution
of host plant use, including any role that host switching has had on speciation, and the rate
of evolution in behavioral and morphological characters that distinguish species of flies. The
seed predators’ hosts include endemic Hawaiian plants from at least 3 radiations: the
silversword alliance (Dubautia, Agyroxiphium), Bidens, and Artemisia. Dimorphism
identified on the wings of the Trupanea and a difference in diet, indicate that there may be a
Moloka‘i endemic species which infests seed heads of Dubautia plantaginea. DNA
comparison pending.

Microhabitat selection and morphological constraint in the insect visual system
Butler-Higa, Marguerite and Jeffrey Scales, University of Hawai‘i at Manoa
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Study began April 5, 2011, looking at morphological differences in the eye structure of
Megalagrion damselflies. Collections were made in March 2015 in Kamakou. Body
reflectance was measured along with habitat, perch and light data.

Genetic lineage of the Hawaiian dragonfly (Anax strenuous)

Seth Bybee, Brigham Young University, Dept. of Biology.
Research began at Kamakou Preserve in August 2012, comparing genetic sequences
between samples on Molokai to others statewide to learn about potential colonization
patterns.

Genetic differences in the Hawaiian Coprosma (Family Rubiaceae).

Jason Cantley, UH Manoa, Dept of Botany.
Molokai is home to four species of Coprosma, or in Hawaiian, pilo, a common native forest
shrubs. These shrubs also commonly hybridize, making their identification challenging.
Collections were made in Kamakou Preserve on March 2013 by Jason Cantley, UH Manoa for
DNA analysis. Research thus far suggests new varieties and species possibly unique to
Molokai exist. Cantley is now pursuing a larger review of the entire genus across the
Hawaiian archipelago in a post-doctorate project.

Understanding the way that organic matter moves from the organic litter layer to the
underlying mineral soil.
Oliver Chadwick, University of California
Research began June 19, 2007 and is an extension of soil studies being conducted by Peter
Vitousek.

Color variation and species distributions of Megalagrion damselflies.

Idelle Cooper, Zoology Dept, Michigan State University
Study began in Sept 2010. Collections of M. calliphya and M. hawaiiense, indicate that color
morphs of the same species vary between different islands in the main Hawaiian islands. A
publication in the European Society for Evolutionary Biology was produced, indicating that
the red coloration in these damselflies is associated with greater exposure to solar radiation
(less canopy cover). Additional investigation is taking place into antioxidant properties
found in those pigments which may function as UV sunscreens. Further investigation is also
examining larval gill shape with respect to other factors in the aquatic environment.

Community Assembly in Hawaiian Spiders, Adaptive Radiation in Tetragnatha & Ariamnes
and Molecular Genetics & Evolution of the Hawaiian Happy Face Spider.
Cotoras, Darko, William Roderick, Andrew Rominger and Rosemary Gillespie
Investigation into adaptive radiation of many native spider species. Field research began in
Kamakou preserve in June 2012. Several new species of spiders are likely to be described.

A study of Aquatic insects as indicators of stream health in Pelekunu Valley.

Dr. Ron Englund, Bishop Museum.
Research initiated May 24-25, 2000 and is expected to continue annually. Pelekunu
Preserve. Collections of aquatic insects as a part of Pelekunu stream monitoring effort in
conjunction with TNCH and State Dept. of Aquatic Resources (DAR). Final deposition of
collected specimen at Bishop Museum.

Vespula project
Megalagrion damselfly survey
David Foote (Hawai‘i Volcanoes National Park).
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Vespula research began August 1998.
Megalagrion damselfly surveys were conducted in August 2005 and August 2006.
Hawai'i Forest Bird Interagency Database Project.
Dr. Scott Fretz, et. al, Hawai‘i Department of Land and Natural Resources, Division of Fish and
Wildlife.
Research last conducted 2009. Kamakou and Pelekunu Preserves. Forest Bird surveys are
conducted on each of the five main islands on a five year rotation basis in key native forest
bird habitat including those lands being actively managed to enhance forest bird habitat.
Data is entered into a centralized database and analyzed for trends. Web site information is
available at http://biology.usgs.gov/pierc/HFBIDSite/HFBIDPHome.htm

Networks of Parasitoid Wasps (family Ichneumonidae and Brachonidae) and their hosts in

Hawaiian Forests.

Graham, Natalie, UC Berkley
Parasitoid wasps belonging to the families Ichneumonidae and Brachonidae include both
introduced species and those unique to the Hawaiian islands. Introduced parasitoid wasps
have recently been found to create trophic chain reactions and alter food webs by impacting
the native moths in which they lay their eggs and thus native bird populations. Graham is
looking to investigate differences in host relationships in native and non-native parasitoid
wasps throughout the islands.

Origin and stabilization mechanisms of organic nitrogen forms in soil.

Dr. Georg Guggenberger, Martin Luther University Halle-Wittenberg, Germany
Research began June 19, 2007 and is an extension of soil studies being conducted by Peter
Vitousek.

Mark and recapture of Partulina redfieldi and Perdicella helena (tree snails) at Kamakou

Preserve.

Dr. Mike Hadfield, Department of Zoology, University of Hawai'i.
Research began January 1984 and is in progress. Last visit May 2006 Kamakou Preserve.
Long-term monitoring of populations of P. redfieldi on and at the base of five trees has
occurred for 20 years and is critical to major conservation planning for the entire group.
Monitoring results guide management actions.

Captive breeding of Partulina redfieldii and release at Kamakou Preserve.
Dr. Mike Hadfield, Department of Zoology, University of Hawai‘i.
Research began January 1984 and is in progress.

Collecting Hawaiian Omiodes moths from TNCH Moloka‘i Preserves

William Haines, Graduate student, University of Hawai‘i at Manoa
Collections began July 2005, Last visit was December 31, 2005. The objective of this project
is to relocate populations of presumed extinct species of Omiodes moths, as well as those
species considered “species of concern”. This project will result in a rigorous assessment of
the taxonomic and conservation status of this genus in Hawai‘i. If surviving populations of
extinct Omiodes are discovered, further steps can be taken towards determining population
health and developing a management plan for Hawaiian leafroller moths.

Surveying for the Kamehameha butterfly Vanessa tameamea at Kamakou Preserve

William Haines, Graduate student, University of Hawai'i at Manoa
Collections began in May 2014. The objective of this project is to identify the current extent
of the Hawaiian endemic Kamehameha butterfly across Hawaii. The Hawaiian nettles
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(family Urticaceae) on which they exclusively feed and nest were examined for signs
including eggs, caterpillars and feeding damage.

Functional Trait evolution in the Hawaiian endemic Planchonella sandwicensis

Chris Havran, Graduate Student, Campbell University and Ulf Swenson, Dept. of Botany in Stockholm.
Research began in June 2012 into the morphology of ‘ala‘a (Planchonella sandwicensis), a
Hawaiian endemic hardwood. Examines relationship between leaf traits and local rainfall.
Fruit shape, leaf size and stomatal density correlate positively with rainfall (larger leaves in
wetter areas). Further collection/collaboration planned with Ulf Swenson, Senior Research
Scientist, Dept of Botany in Stockholm took place in FY2016 to look at its evolutionary
lineage and taxonomy. Curent evidence uncovered by Swenson and Havran suggests that
there are actually two species of Planchonella in the islands, one that is purple-fruited and
the other that is yellow-fruited.

Reconstructing the patterns of host-plant utilization in the evolutionary history of Nesosydne

planthoppers.

Gerald Luke Hasty, University of California, Berkeley, Ph.D. program.
Research began March 24-27, 2001. Kamakou Preserve. Collections will be deposited at the
Bernice P. Bishop Museum or E.O. Essig Museum, Berkeley, CA. Diversification in host-plant
use in Nesosydne planthoppers was important for the proliferation of species found in
Hawai‘i.

Prostostelids of Hawai‘i
Drs. Don Hemmes; Fred Spiegel
Research began January 3, 2007. Report pending.

Succinea caduca sampling at Mo‘omomi Preserve

Dr. Brenden Holland and Dr. Robert Cowie, Center for Conservation Research and Training

University of Hawai'i, Manoa bholland@hawaii.edu
Collections occurred on March 10, 2005. As part of an ongoing NSF-funded evolutionary
biology study of the endemic succineid land snail fauna of the Hawaiian Islands. Collections
will be deposited in the Malacology Collection at the Bishop Museum.

Taxonomy and ecology of Hawaiian Rotifera: a contribution to the biodiversity and

zoogeography of oceanic islands.

Dr. Christian D. Jersabek, Academy of Natural Sciences. Jerswabek@acnatsci.org
Research began March 5-6, 2001. Kamakou Preserve. Assess the biodiversity of freshwater
invertebrates (micrometazoa) in wetland ecosystems that are currently considered to be at
special risk.

Evolutionary biology, genetics, ecology, and behavior of Hawaiian Drosophilidae.

Dr. Ken Kaneshiro, University of Hawai'‘i. kykaneshi@hawaii.edu
Research began 1963 and is in progress. On a March 1999 trip, D. differens was collected at a
higher elevation than previously collected. Until now, this unique Moloka‘i species had not
been seen in over 15 years. Combined with other data from the Big Island, this significant
finding indicates that some Drosophila species may be “moving” upland, perhaps in
response to environmental changes.

Reproductive Biology of Solanum nelsonii in the Mo‘omomi Preserve, Hawai‘i.
Emi Kuroiwa, University of Illinois at Chicago
Research began March 23, 2011, looking breeding systems, pollination and population
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structure in Solanum nelsonii at Mo‘omomi Preserve. Research showed that despite
relatively small numbers of these plants, preserve populations remain rather genetically
diverse. Natural populations of the plant exist only on southwest Hawaii island, northwest
Molokai, and the northwest Hawaiian Islands.

A Comparative Approach to the Evolutionary Biology of Hawaiian Insects: Population
Genetic and Phylogenetic Studies
Rick LaPoint,UC Berkeley
Research began Jan 10, 2011, studying speciation in leafthoppers and flys, with potentially 5
new species discovered in the genus Campsicnemus.

Taxonomic studies of Hawaiian predatory ground beetles (Carabidae).

James Lieberr, Cornell University & Dan Polhemus, U.S. National Museum of Natural History,

Smithsonian Institution.
Research initiated in Spring 1991. Last visit on May 10-16, 2005. Hawai'‘i hosts about 350
native Carabid beetle species exclusive to the islands - 55 species are exclusive to Moloka'i.
Species distributions on Moloka'i exist in two natural areas including Kawela-Pu‘u Kolekole
and Wailau-Kainalu. Speciation has occurred repeatedly between these areas and this study
will investigate how these species behave in their natural habitats. Voucher specimen will
be deposited at Cornell University, Bishop Museum, or the Smithsonian.

Hawaiian Monk Seal Foraging and Epidemiology Study

Charles Littnan, Ph.D.Research Ecologist Hawaiian Monk Seal Research Program

Pacific Islands Fisheries Science Center, NOAA Fisheries
Research began April 12, 2004. Last research conducted September 18- 22, 2005 Mo‘omomi
Preserve. Flipper tag, health screen, seals to get a better idea of population size and health
of seals in the main Hawaiian Islands.

Collecting Hylaeus yellow-faced bees in Kamakou and Mo‘omomi Preserves to determine

which species are extant.

Karl Magnacca, Cornell University.
Research began in March 1999. Kamakou and Mo‘omomi Preserve. Collections are
deposited at the Cornell University Insect Collection and the Bishop Museum. Conduct
phylogenetic studies using molecular and morphological methods, and determine feeding
preferences by examination of pollen in larval provisions. Conservation aspect of study is to
determine extant species of Nesoprosopis and their distribution in protected areas.
Collected in June, August 1999, June 2001. The four known species of Hylaeus at Moomomi
Preserve are federally listed as endangered as of 2017. Magnacca has aided with TNC staff
identification of Hylaeus to the genus level at locations in upper Kawela and at Kawaaloa
Bay, Molokai in FY13-14, and Magnacca’s recent visit to the Moomomi preserve on June 9,
2017 confirmed the continued presence of Hylaeus anthracinus.

The Utility of DNA Barcoding in Hawaiian Insects.

Karl Magnacca and Donald Price, University of Hawai‘i-Hilo,
Began field work Dec 14-16, 2010. Research to see if the Hawaiian Drosophila (fruit flies)
can be identified using various processes of DNA/mitochondrial analysis. Collections in and
around Kamakou Preserve in Dec 2010 resulted in 2 new island records: D. odontophallus
and D. orphnopeza, and relocation of the rare Maui Nui species, D. sodomae.

Inter-island population genetics of Dubautia laxa within the Hawaiian Archipelago.
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Mitchell McGlaughlin, Rancho Santa Ana Botanic Garden / Claremont Graduate University,
Ph.D. program.
Research initiated Sept. 27-30, 2002. Kamakou Preserve. Document the extent of genetic
variability and sub-division among populations and islands to formulate hypotheses about
D. laxa diversification and adaptation over time. Also gathering data on the number and
location of extant populations and major threats.

Community dynamics and long-term conservation potential of Mo‘omomi dunes (NW

Moloka‘i) and related strand areas of Maui County.

Arthur C. Medeiros, Pacific Island Ecosystem Research Center.
Research initiated June 21, 2004. Mo‘omomi Preserve. Document long-term changes in
vegetation communities and document the current stand structure of the plant
communities to be used as a proposed template for restoration of coastal sites in various
substrate types elsewhere in Maui County. Collected propagules will be grown in
collaboration with Maui Nui Botanical Gardens, and used as a gene bank for restoration of
other Maui County sites.

Biogeography and Repeated Evolution of Flightlessness in Cave and Alpine Hawaiian Moths.
Matt Medeiros, UC Berkeley, Dept. of Integrative Biology PhD dissertation.
Revising two genera of Hawaiian moths, Shrankia (Noctuidae) and Thyrocopa
(Oecophoridae). Mites (Parasitengona: Trombellidae) appear to be infecting larger moth
species (esp., Scotorythra). Researcher to contact TNC if control method is identified.

Comparative fern diversity at Kamakou preserve, Moloka‘i

Dr. Klaus Mehltreter.
Project executed May 24-30, 2010. Fern diversity surveyed on 10 transects in Kamakou
Preserve around the Pépé‘opae Boardwalk. No introduced fern species were found on
transects. The fern species richness index of 33 species/1000 m2 in the study is among the
highest in the Hawaiian Islands, only comparable with some sites on Maui with 35-42
species on sampled areas twice as large as in Kamakou. Nineteen fern species were
vouchered and deposited at UH Manoa.

Phylogeny and geographical relation in the fern genus Elaphaglossum.

Dr. John Mickel, New York Botanical Garden, Robbin Moran, Timothy Motley.
Project initiated Feb. 4, 2004. Kamakou Preserve. Determine the phylogenetic and
geographical relationships of the genus world-wide using molecular techniques. The
Hawai'‘i origins are likely from the South Pacific but one species may originate from Mexico.
Project support from the National Science Foundation. Voucher specimen deposited at the
New York Botanical Garden herbarium.

Breeding ecology and oviposition preferences of the Hawaiian Drosophilidae.
Drs. Steven L. Montgomery, Michael Kambysellis, and Elysse Craddock, and David Baer. University of
Hawai'i, NY University, University of NY. (808) 676-4974

Research began July 1998 and is in progress. Kamakou Preserve.

Evaluation of native invertebrates at Mo‘omomi for listing under the Endangered Species
Act.
Dr. Steven L. Montgomery, Anita Manning. (808) 676-4974
Research began December 1997 and is in progress. Collections of specimens will be
deposited in Bishop Museum (Honolulu).
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Catalog of Hawaiian Drosophilidae and their host plants and study of the phylogenetic

relationships among the major groups of the family Drosophilidae.

Dr. Patrick O’Grady
Research began in April 2002 and is in progress. Kamakou Preserve. The research goals are:
(1) to catalog of the endemic Hawaiian Drosophilidae and their host plants, making specific
notes on abundance, distribution, and ecological associations; (2) to infer the phylogenetic
relationships among the major groups of the family Drosophilidae, especially the endemic
Hawaiian species, using molecular character data and phylogenetic methodology.

Plant Extinction Prevention Program

Ane Bakutis, Hank Oppenheimer
This project began in May 2006. The Maui Nui Genetic Safety Net, now the Plant Extinction
Prevention Program (PEPP), focuses on stabilizing, seed collection and storage and
propagation of endangered plants on the brink of extinction (less than fifty plants in the
wild, in the world). PEPP has a part-time staff on Molokai dedicated to the preservation of
these plants.

Collection of propagules and/or status updates of the following plant species from Moloka‘i:
Adenophorus periens, Cyanea dunbarii, Cyanea procera, Gouania hillebrandii, Phyllostegia
manii (or P. hispida), Platanthera holochila, Stenogyne bifida, Pritchardia munroi.
Steve Perlman, Natalia Tangalin, Ken Wood of National Tropical Botanical Garden.
Plant propagules collected for ex-situ propagation at the National Tropical Botatical
Gardens on Kaua'‘i and other appropriate facilities. Collection trips began in February 1991.
Collections are on-going. “Genetic Safety Net” Program began in Jan 2001 and later became
the Plant Extinction Prevention Program.

Nesting behavior in native solitary yellow-faced bees (Hylaeus)

Plentovich, Sheldon (USFWS) and Jason Graham
Very little is known about the Hawaiian yellow-faced solitary bees (a.k.a. YFB, genus
Hylaeus), much less their nesting behavior. At the coast, where they are most endangered,
YFB do not nest in hives, but lay individual eggs in dead, hollowed out branches of naupaka
(Scaevola spp.). Because this is difficult to observe, Graham and Plentovich have created
artificial YFB nesting habitat from drilled pieces of 2x4 lumber with removable pieces of
clear plastic tubing sized to that of the dead naupaka. The efforts would allow scientists to
transport nests to restock other locales where YFB have become far rarer.

Survey of Metrosideros polymorpha arthropod fauna across the long substrate age gradient
in the Hawaiian Islands.
Dr. Dan A. Polhemus, Daniel S. Gruner, Curtis P. Ewing, Smithsonian Institution, Bishop
Museum and University of Hawai‘i joint research project.

Research began in October 1997 and is in progress. Kamakou Preserve.

Systematics, evolution and conservation of the Hawaiian noctuids (Lepidoptera: Noctuidae)
Prestes, Andersonn, University of Hawaii at Manoa and Will Haines
Though noctuids are the largest family of Lepidoptera (moths and butterflies) and 73
Hawaiian endemic species exist, little information on abundance, distribution or

Mo‘omomi Draft LRMP FY19-FY24 A9





conservation status is known, and some of the Hawaiian species are reportedly extinct.
Collections began in Kamakou Preserve in September 2014 and will begin to provide basic
information such as geographical range, biology, ecology and evolution for species in this
poorly understood family.

15N Natural abundance of soil microbial biomass as a tool for assessing controls on N-cycling

processes in ecosystems.

Egbert Schwartz, Paul Dijkstra, Steve Hart & Bruce Hungate, Northern Arizona University.
Research initiated Oct 10, 2004 and will be in progress for the next 3 years. Kamakou
Preserve. This study will research the effect of substrate age on the natural abundance
stable N isotope composition of the soil microbial biomass and will relate this to ecosystem
level N-cycling processes. Results from this project will open a window in soil microbial
activity and provide a better understanding of how ecosystem processes of disturbance,
alien invasion and succession (ecosystem and soil health) affect soil microbial life, and vice
versa. Support provided by the National Science Foundation (DEB-0416223) and in
collaboration with Peter Vitousek.

Biodiversity Survey of Freshwater Algae of the Hawaiian Islands

Alison Sherwood, UH Manoa, Botany Dept.
Part of a National Science Foundation project to inventory freshwater algae of the Hawaiian
Islands. Areas surveyed on Moloka'i include Halawa Valley, Pelekunu and Kamakou
Preserves. First study to inventory freshwater algae in Hawai‘i in over 50 years. Kamakou
Preserve collections began in May 2010. Specimens being analyzed to determine species.

Partulina redfieldii around Puu Kolekole, Molokai.

David Sischo, UH Manoa
Began in March 2012. Survey outside the area known as “Snail Meadow” in Kamakou
Preserve comparing meadow and connected-forest habitat to determine if habitat
fragmentation has an effect on genetic diversity, inbreeding, and population structure of
this Hawaiian tree snail.

Moore DNA Barcoding Project for Clermontia, Cyrtandra, and Metrosideros

Elizabeth Stacy and Donald Price, Project Technician: Jennifer Johansen, UH Hilo.
Examination of DNA sequences from Clermontia, Cyrtandra, and Metrosideros species to
establish DNA barcoding as a means to facilitate plant species identification. Three species
of Cyrtandra (C. procera, C. macrocalyx, and a taxonomically unclear Cyrtandra) and three
species of Clermontia (C. pallida, C. kakeana, and C. arborescens waikoluensis) were sampled,
and approximately ten taxa of Metrosideros.

Biological survey of endangered species throughout the Hawaiian archipelago.

Ken Wood, National Tropical Botanical Garden [Conservation Dept.] kenwood@ntbg.org
Research began in Dec. 1997. The main goal is to establish conservation collections of all
endangered taxa in order to conserve their unique line of evolutionary divergence.
Biological survey focus on the collection of endangered species throughout the Hawaiian
archipelago including the collection of seed, tissue, and genetic collections. This project is
being funded by the Weathertop Foundation.

On-going Projects (unsure of status)

The critically endangered endemic fern genus Diellia (Aspleniaceae): its population
structure and ecology.
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Ruth Aguraiuja, Institute of Botany and Ecology, University of Tartu.
Research began in July 8-11, 2003. Kamakou Preserve. Population stage structure will
describe the condition of all local population for the endemic fern taxa of Diellia on the
Hawaiian [slands and will be used to understand the regional dynamics of the species. Since
these species are endangered, this information is needed for conservation purposes. No
final report on file.

Multi-temporal, hyperspectral mapping of landforms, surface deposits, and vegetation in the

Mo‘omomi Dunes Preserve.

Dr. Ray E. Arvidson, Thomas Stein, Maggie Grabow, Julie Mintzer, Eric Frye, Meredith Berwick,

Rachel Torrey, Washington University.
Research began on August 18-27, 2004. Mo‘omomi Preserve. This project is supported by
the Pathfinder Program in Environmental Sustainability in which 5 undergraduate senior
year thesis projects will be completed at the end of this year. Their analyses of digital
images and maps acquired from spectrometry (MASTER, AVIRIS, and ASTER) will result in a
better understanding of nature and distribution of landforms, deposits and vegetative
covers on the dunes. Analyses of maps from 20 years ago will show how the dunes changed
over time.

Defining units of conservation: Genetic distinctiveness of the Moloka‘i Amakihi.

Dr. Robert Fleischer and Cheryl Tarr, National Zoological Park, Smithsonian Institution.
Objectives: 1) assess the extent of genetic differentiation between the Moloka‘i amakihi and
other amakihi populations (primarily Maui) through analysis of nucleotide sequence
variation in a hypervariable region of mitochondrial DNA; 2) determine the level of
variability within the Moloka‘i amakihi population relative to other amakihi populations;
and 3) compare the differentiation between populations to the average divergence within
populations. If the Moloka‘i amakihi is distinct, then the average divergence between it and
its sister population (presumably Maui) will exceed the average divergence within each
population. Research began March 1995 and is in progress.

The impact of Tropical ash (Fraxinus uhdei) on understory vegetation composition in a
native forest on Moloka‘i and prospects for management of this invasive species.
Lyman Perry, Geography Department, University of Hawai‘i at Manoa
Research began in 1992 and is in progress (draft summary to be sent, Dec. 2000). Kamakou
Preserve.

Hawaiian Bristletails.
Alan De Quieroz, University of Nevada, Reno (Dept. of Biology)

Very little is known about the Hawaiian bristletails, cousins to the insects known
collectively as silverfish (order Archaeognatha). Bristletails were collected from Kamakou
preserve by lead researcher Alan de Quieroz in early September 2012. Preliminary results
suggest that the genus is highly variable, and a Molokai endemic species may exist.

Mycofloristic, revisionary, and monographic studies in the Xylariaceae.

Dr. Jack D. Rodgers, Washington State University
This mycofloristic study of this family of fungus (Xylariaceae) was proposed in order to
assess this mycobiota while it is still available. Research began in January 1996 and is in
progress.

Ecological Diversity, Systematics and Conservation of Hyposmocoma (Cosmopterigidae).
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Daniel Rubinoff, University of Hawai'i.
Research initiated May 18-20, 2004. Kamakou Preserve. Develop a systematic framework
for examining ecological and phylogenetic patterns of ecological diversification, and enable
a conservation assessment to be made for the group. Vouchers will be deposited at the
University of Hawai‘i Insect Museum.

Characterization of the diversity of egg-case morphologies from Hawai‘i Tetragnatha

species.

Joseph Spagna, University of California, Berkeley, Ph.D. program.
Research began March 24-26, 2001. Kamakou Preserve. Voucher specimen will be
deposited at the Essig Museum of Entomology, UC Berkeley. This study will characterize the
diversity of egg-case morphologies from Hawai‘i Tetragnatha species and placement of this
data in phylogenetic and biogeographical contexts.

Population genetic study of the Hawaiian endemic Hillebrandia sandwicensis (Begoniaceae).

Dr. Mark Tebbitt, Brooklyn Botanic Garden; Dr. Susan Swenson, Ithaca College;

Dr. James Yeadon, Brooklyn Botanic Garden; Zeke Nims, Ithaca College student;

Wendy Clement, Ithaca College student.
Research initiated May 19, 2000 and is in progress. Kamakou Preserve. Collected leaf
samples of Hillebrandia sandwicensis. One herbarium specimen deposited at Bishop
Museum; Silica dried material will be deposited at Brooklyn Botanical Garden.

The diet of the invasive Jackson Chameleon (Chameleo jacksonii) in native Hawaiian

dominated systems

Van Kleek, Melissa, Hawaiian Tree Snail Conservation Lab, University of Hawaii at Manoa.
Jackson Chameleons are household pets abdicated by their caretakers and released into the
wild that have since begun to feed on native species including native tree snails (kahuli) and
native insects including the native damselflies. Van Kleek is collecting these invasive lizards
to identify their diet and potential impacts to native food webs and communities.

Evaluation of below-ground patterns of primary succession and community development in
the Hawaiian archipelago.
Dr. David Wardle, Landcare Research Surface; Dr. Richard Bardgett, Landcasle University;
Gustavo Hormiga.
Research initiated on June 22, 2000. Kamakou Preserve. Collections of soil and plant litter
from site near Pu‘u Kolekole cabin.

Terrestrial Orchid Conservation by Symbiotic Seed Germination.

Dr. Larry W. Zettler, Illinois College. lwzettle@hilltop.ic.edu
Research initiated Aug. 8, 2003. Kamakou Preserve. Set up field trials for Platanthera
holochila seed germination with naturally occurring symbiotic mycorrhizal fungi, with goal
of improving propagation efforts to ensure that orchids persist in the natural setting. Zettler
reports that growing Platanthera with non-native fungi was successful, as was growing the
orchid in a sterile medium. Growing with the associated Hawaiian fungi was not successful.
Nine seedlings of the rare orchid were reintroduced from Dr. Zettler’s lab to an unoccupied
exclosure in the Kamakou Preserve in March 2011.

Completed Projects and Pending Reports
Inventory and documentation of the current distribution and systematic status of a few
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Moloka‘i plants with screening for novel therapeutic activity.

Carol Annable, New York Botanical Garden. (808) 261-7397
Research began February 1998 and is complete. Kamakou and Mo‘omomi Preserve.
Collections to be deposited in NYBG, BPBM. Collected Clermontia grandiflora, Alnus
nepalensis, Lycopodium venustulun at Kamakou,; Chamaesyce degeneri, Heliotropium
anomalum var. argenteum, and Fimbristylis cymosa at Mo‘omomi. No published report will
be made.

Systematics and Evolution of Hawaiian Planthoppers (Insecta: Hemiptera: Fulgoromorpha:

Delphacidae and Cixiidae).

Drs. Manfred Asche, Hannelore Hoch, Museum fur Naturkunde Berlin manfred.asche@rz.hu-berlin.de
Research began March 1998. Evaluation of song patterns is in progress. Kamakou Preserve.
Collected Oliarus sp.aff hevahva, 0. morai, O. similis molokaiana, lolania sp., Leialoha sp. aff
mauiensis, Nesosydne sp., Siphanta acuta. Collections to be deposited in Bishop Museum
(Honolulu), Museum fur Naturkunde Berlin. Created “Love songs from Paradise” compact
disk (Hawaiian planthopper mating calls from 5 islands; copy at Moloka‘i and HFO).

Risk Assessment for selected avian diseases in Hawaiian and Pacific Parks.

Dr. Carter Atkinson, Dr. Denis A. LaPointe, Sam Aruch, USGS-BRD, Pacific Island Ecosystem

Research Center.
Research was conducted January 2003- November 2003 and is completed. Kamakou and
Pelekunu Preserves, Kalaupapa National Historical Park, Haleakala National Park (NP), and
the NP of American Samoa. Assess severity and urgency of avian disease risks at the three
national parks and feasibility of controlling mosquito vectors. Report pending.

Origin and evolutionary diversification of the Hawaiian silversword alliance

(Argyroxiphium, Dubautia, Wilkesia).

Dr. Bruce Baldwin, University of California, Berkeley. Bbaldwin@uclink4.berkeley.edu
Research began June 2002. Kamakou Preserve. Voucher specimen will be deposited at the
University of California, Berkeley and Jepson Herbaria. Evidence from comparisons of
nuclear rDNA and chloroplast DNA show that introgressive hybridization and even hybrid
speciation have occurred on Kaua‘i but the degree to which these phenomena have
influenced evolution of the group on the younger islands remains uncertain. Comparing
unlinked molecular markers between populations on different islands is a powerful method
for detecting whether hybridization has had a lasting impact on the genetic composition of
populations. Research has lead to identification of two new species: a Moloka‘i endemic,
Dubautia carrii, and a Maui endemic, Dubautia hanaulaensis.

Status and Biogeography of Rhyncogonus weevils in the Pacific.

Elin Claridge, Dr. George Roderick, U.C. Berkeley, Ph.D. program.
Research initiated June 28-July 1, 2003. Kamakou and Mo‘omomi Preserves. Conducting
phylogenetic analysis of the group to understand the processes of ecological diversification
and colonization processes on islands. Final deposition of collected specimen at Bishop
Museum.

Genetic diversity and population structure of Sesbania tomentosa

David Cole, Pacific Island Ecosystem Research Center, USGS-BRD
Research Conducted February 7, 2006. Mo‘omomi Preserve.
Use randomly amplified polymorphic DNA (RAPD) marker analysis to address the following
questions: How much genetic variability exists (remains) in HAVO populations of S.
tomentosa, as compared against a wider geographical sampling? Are all relic populations
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and taxonomic varieties equally diverse (how is genetic variability structured)? How
genetically similar or dissimilar are the six existing population nodes and the varieties they
contain? How does this population structure relate to the occurrence of the species on the
islands of Maui and Oahu? The results and conclusions are expected by December 2007 and
will be used to design an augmentation and recovery plan for S. tomentosa.

Documentation of distribution and taxonomic resolution of reptile and amphibian fauna in

Hawai‘i.

Ron Crombie, National Museum of Natural History.
Research began February 1998 and is complete. Kamakou and Mo‘omomi Preserve.
Collections to be deposited in the SI herp collection at USNM. Collected one gecko from near
TNC office. No published report will be made.

Japanese Bush-Warbler: Population growth spread and impacts.

Jeffrey Foster, University of Illinois.
Research initiated July 17, 2004 and field collection has been completed. Kamakou Preserve
and Moloka‘i Forest Reserve. This study will assess the degree of morphological and genetic
adaptation that occurs following founder events, and will provide insight into the
population ecology of the invading bird species, Japanese bush-warbler (Cettia diphone).
Analysis of the bird’s diet will be done to assess the potential for resource competition with
native bird species.

Taxonomic study and phylogenetic relationships among species of Hawaiian Dryopteris
(Dryopteridaceae) ferns.
Jennifer Geiger, University of Colorado at Boulder, Ph.D. program.
Research began June 14, 2001. Kamakou Preserve. Collections will be deposited at
NTBG and the University of Colorado herbarium (COLO). Morphological and molecular data
will be used to delimit species of Dryopteris. This study will determine the actual number
and distributions of Dryopteris species in Hawai'i.

Phylogenetic relationships and breeding system evolution of insular Pacific Pittosporum
(Pittosporaceae).
Dr. Chrissen Gemmil, Postdoctoral visiting scientist at Smithsonian Institution, working with
Drs. Warren L. Wagner and Elizabeth Zimmer.
Research began June 1997. Kamakou Preserve. Collections of P. argentifolium specimens
will be deposited at US and/or BISH.

Remote Sensing in Tropical Dry Forests in Hawai‘i

Dr. Thomas W. Gillespie University of California, Los Angeles
Research was conducted from June 26- July 27 2005. Kamakou preserve. There is currently
no comparative data on species richness, floristic composition, or the conservation status of
woody plant species or remaining fragments of tropical dry forest. Therefore, this
endangered forest type is ideal for testing a number of remote sensing, biogeographic, and
conservation theories related to such parameters in severely endangered and fragmented
systems. At the stand level, data on species richness, floristic composition, and forest
structure at each study site was collected will following Gentry (1982, 1988). Woody plant
biodiversity will be quantified at the stand and patch level in tropical dry forests of the
Pacific.

Evolutionary Relationships, Interisland Biogeography, and Molecular Evolution in the
Hawaiian Violets (Viola: Violaceae). American Journal of Botany 96(11):2087-2099. 2009
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]. Christopher Havran, Kenneth J. Sytsma, and Harvey E. Ballard, Jr.
Reviews relationships in evolution among the Hawaiian violets, proposing four taxa of violets
found on Molokai.

Reproductive biology, ecology, and genetics of Hawaiian violets

Chris Havran, Graduate Student, Ohio University Dept. of Environmental and Plant Biology
Research began July 2006 and is ongoing. The study is looking at environmental
characterization, reproductive characterization, physiological characterization, and
ecological genomics. Four species have been identified on Molokai. See publication section.

Collection and documentation of fungi in Kamakou Preserve.

Drs. Don Hemmes (University of Hawai'i at Hilo), Robert Gilbertson (University of Arizona), Jack

Rogers (Washington State University), and Fred Spiegel (University of Arkansas).
Studies are a part of surveys and inventories to document the types of fungi that are found
in Hawai‘i. Collected wood rotting species polypores and Xylariaceae. Collected January
2000; final report pending.

Biological pattern of diversification of Hawaiian linyphiid spiders of the genus Labulla.

Drs. Gustavo Hormiga, Jonathan A. Coddington, Rosemary Gillespie (collaborator in Hawai‘i),

Department of Entomology, National Museum of Natural History, Smithsonian Institution
This research required the collection of a small number of adults of Labulla spp. for detailed
studies of their morphological features and if possible, their DNA sequence character
information. Research included one field trip on Moloka‘i in August 1995; report pending.

Taxonomic and phylogenetic studies of Cryptograms (bryophytes).

Hiroyuki Kashiwadani, Masanobu Higuchi, Tatsuwo Furuki, Yoshihito Ohumura, Dr. Clifford Smith,

University of Tokyo, National Science Museum, University of Hawai'‘i. hkashiwa@kahaku.go.jp
Research began July 1997 and is in progress. Kamakou Preserve. Collections of bryophytes
will be deposited in National Science Museum, Bishop Museum (Honolulu).

Identifying key environmental factors that might influence the parasitoid community and

parasitism levels of the endemic non target moth, Udea stellata

Leyla V. Kaufman Graduate Research Assistant Plant & Environmental Protection Sciences

University of Hawai‘i at Manoa leyla@hawaii.edu
Research began April 2006 in Kamakou preserve and is in progress. Species to be deposited
at University of Hawai‘i at Manoa - Insect Museum. This study aims to identify key
environmental factors that might influence the parasitoid community and parasitism levels
of the endemic non target moth, Udea stellata (Butler) (Lepidoptera: Crambidae), by
purposely introduced biological control agents and adventive parasitoids in remote native
habitats in Hawai‘i. Pipturus spp. (Urticacea), are the host plants of U. stellata. These
endemic plant species are distributed across a wide range of habitats in Hawai‘i, creating
the opportunity to investigate various environmental gradients that might influence the
infiltration of exotic parasitoids into natural ecosystems, and their parasitism levels and
potential impact on non-target species. By doing this they aim to elucidate the factors that
might be playing a role in the infiltration of exotic biocontrol agents on native areas.

Genetic diversity within and among populations of Sophora chrysophylla across the
Hawaiian Islands.
Shelley Lammers, Dr. Clifford Morden, University of Hawai‘i, M.S. Program.
Research initiated Oct. 21-22, 2002. Kamakou Preserve. Characterization of genetic
diversity within and among populations of mamane (Sophora chrysophylla) across the
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Hawaiian Islands to elucidate patterns of evolution. DNA will be accessioned in the
Hawaiian Plant DNA Library at the University of Hawai‘i, Manoa. Voucher specimen will be
deposited at the UH Botany Dept. herbarium.

Field survey and collection of the rare Hillebrandia sandwicensis (Begoniaceae) in Hawai‘i.

Maya LeGrande, Nellie Sugii, University of Hawai'i / Harold L. Lyon Arboretum.
Research initiated Oct. 21-22, 2002. Kamakou Preserve. Survey existing populations and
document the number of individuals, locality, general health and threats. The plant material
will be propagated and established as ex situ accessions within Lyon Arboretum
greenhouse, garden plantings at the Arboretum, or as in vitro cultures as a part of the
Micropropagation Laboratory-Hawaiian Rare Plant Project. DNA samples will be
accessioned in the Hawaiian Plant DNA Library at the University of Hawai‘i, Manoa. Voucher
specimen will be deposited at the UH Botany Dept. herbarium. Excess seed will be given to
the Hawai‘i Seed Storage Facility at Lyon Arboretum for storage trials.

Invasive arthropods in Hawai‘i: closing the biotic gap

Russell Messing, and Mark Wright, University of Hawai‘i at Manoa.
Collection conducted on March 18, 2005 Kamakou Preserve. Collected samples for use in a
semi-quantitative ranking method to analyze and prioritize target pest species for biological
control. This will be based on four main criteria: biological feasibility; economic assessment;
institutional assessment; and risk assessment. Results will provide a roadmap for focusing
biocontrol resources, and a system for rapid evaluation of new invasive species.

Evolution of breeding systems in Hawaiian Psychotria: A phylogenetic approach.

Drs. Molly Nepokroeff and Kenneth J. Sytsma (PI), Department of Botany, University of

Wisconsin-Madison
National Science foundation Doctoral Systematic Biology Dissertation Improvement
Program. This research required the collection of Psychotria spp. leaves for genetic work.
Research included one field trip on Moloka‘i in July 1995. Suggests a pattern for radiation of
the various species of Psychotria.

Phylogenetic studies on Cydia (Lepidoptera: Tortricidae) moths.

Peter Oboyski, University of California, Berkeley, CA. poboyski@nature.berkeley.edu
Research initiated July 24-28, 2003. Kamakou Preserve. Moths will be analyzed for
morphological and molecular characters that provide evidence for relationships among
species. Phylogeny will be constructed and biological characters assessed to determine the
likely processes that lead to the diversification of this genus. Collections will be deposited in
the Entomology collection at Bishop Museum.

Collecting samples of Drosophila species at Kamakou to examine patterns of ovarian
development and ovipostition behavior, and determining phyllogenetic relationships from
DNA and morphology. (collaborative effort with Dr. Kaneshiro.)
Drs. Patrick O’Grady, Michael Kambysellis, and Elysse Craddock.

Began in September 1997. Collected in July.

Predicting invasiveness of non-native plants in Hawai‘i.

Drs. Gordon Orians and Sarah Reichert, Washington State University
Ecosystem Research Program-funded project. Research included one field trip in July 1995;
report pending.
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Relationship between the relative abundance of introduced ungulates and their adverse
impacts on indigenous forest ecosystems in Hawai‘i.
Mr. Graham O’Reilly-Nugent, Landcare Research, New Zealand; Dr. Peter Sweetapple, Landcare
Research, New Zealand; Dr. Peter Bellingham, Landcare Research, New Zealand.
Research is developed and funded in part by TNC Ecosystem Research Program. Research
initiated May 1998 and is in progress. Kamakou Preserve, Pu‘u Ali‘i NAR, and Pu‘u O Hoku
Ranch. Final report received in 2001 through Secretariat for Conservation Biology; “A
Simple Method for Assessing Ungulate Impacts and the Relationship Between Ungulate
Densities and Impacts in Hawaiian Forests.”

Monographic revision of representatives of the Protistan order Saprolegniales

(watermolds).

Dr. David Padgett, The University of North Carolina at Wilmington. Padgett@uncw.edu
Research began in July 2004 and is in progress. Kamakou Preserve. Samples taken in 1970’s
from Moloka‘i indicates that there is a rich and diverse watermold flora. The Moloka‘i
specimen will be used to expand the universities’ collection of representatives of the
Protistan order Saprolegniales from worldwide sources for monographic revision of the
order. Samples will be sent to the American Type Culture Collection in Maryland for
cryopreservation. Project completion is scheduled to be completed in 2008. This research is
funded by the US National Science Foundation (grant # DEB 0328316).

Collection of ferns in Kamakou Preserve for taxonomic classification.

Dr. Dan Palmer.
Looking at Dryopteris podosorus, D. unidentata, Polypodium pellucidum, Microlepia strigosa,
M. speluncae and their hybrids to determine status of these ferns. Collected in October 1999;
report pending.

Floral trait evolution and pollination ecology in the Hawaiian lobelia genus, Clermontia

(Campanulaceae)

Richard Pender, Dept of Botany, UH Manoa
Kamakou Preserve; research began in July 2011 and completed in 2013. Doctoral
dissertation completed in July 2013, examined genetic variation among Clermontia species,
their floral characteristics identified their morphologically effective bird pollinators.
Molokai has 5 species of Clermontia- C. arborescens, C. kakeana, C. grandiflora, C. pallida and
C. oblongifolia subspecies brevipes. DNA analysis suggests that the critically rare Clermontia
oblongifolia subspecies brevipes only present in east Molokai should be removed from its
current subgenus status and reclassified as its own, separate species. Its closest relative is
another Molokai endemic lobeliod, Clermontia pallida. Results to the pollinator study
suggest that the only effective bird pollinator of the all Molokai Clermontia, the ‘i‘iwi
(Vestiaria coccinea), is now functionally extinct there.

Diversity and radiation in Australasian and Pacific Triozidae (Psylloidea, Hemiptera):
evidence from morphological, molecular, behavioral and acoustic data.
Dr. Diana Percy, SCIRO Entomology, Australia, and University of California, Berkeley.
Diana.percy@csiro.au
Research initiated Aug. 17-18, 2003. Kamakou Preserve. Endemic psyllids are closely
associated with the endemic Hawaiian flora. This project will investigate the extent to which
the psyllid insects and plants may have co-diversified or co-evolved. Collections will be
deposited at Bernice
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Study of Hawaiian Orangeblack Damselfly (Megalagrion xanthomelas) in Pelekunu Valley
and Leeward Coastal Systems of Moloka'i.
Dr. Dan A. Polhemus and David Preston, Bernice Pauahi Bishop Museum

Survey included one field trip on Moloka‘i in August 1995; report pending.

Nutrient limitations in Hawaiian forests.

Stephen Porder, Brown University, Field Assistant Heraldo Farrington.
Research began at Kamakou Preserve in May 2011 and concluded March 2013. Soils found
in Hawaiian forests are often low in nitrogen and/or phosphorus which may affect plant
growth. Experiment examined the effect of fertilization on Hawaiian forests through
minimally-invasive mini-root ingrowth samples. Despite published literature suggesting
the contrary, Porder found the control group’s media was high in available phosphorus.
New bags with nitrogen, phosphorus or no added nutrients were placed in the field in
March 2013. In July 2013, all sample root bags were removed and root growth was
measured. No additional root growth was noted over control bags, suggesting that the soils
at the site are limited by neither of these nutrients or co-limited by both sets of nutrients at
the same time.

Speciation in genus Cyrtandra.

James Smith (Biology Department, Boise State University).
Studying the process of speciation in genus Cyrtandra. Kamakou Preserve. Collected
Cyrtandra procera specimen in October 1999 along Pépé‘opae boardwalk; final report
pending.

Evaluation of below-ground patterns of primary succession and community development in
the Hawaiian archipelago.
Dr. David Wardle, Landcare Research Surface; Dr. Richard Bardgett, Landcasle University;
Gustavo Hormiga.
Research initiated on June 22, 2000. Kamakou Preserve. Collections of soil and plant litter
from site near Pu‘u Kolekole cabin.

Reproductive systems in the Hawaiian Bobea and Psychotria

Watanabe, Kenta, Dept. of Botany, University of Hawaii at Manoa.
Watanabe began studying and collecting native species of the tree genera Psychotria along
the boardwalk in April 2016. The effort is looking at pollinators, reproductive systems and
taxonomy of the genera.

Collection of assorted fleshy fungi from Kamakou Preserve.
Drs. George Wong (Department of Botany, University of Hawai‘i at Manoa), Don Hemmes (Department
of Biology, University of Hawai'i at Hilo), and Dennis Desjardin (Department of Biology, San Francisco
State University)

Research began in March 1991 and completed January 1996; final report pending.

FINAL REPORTS (may be PUBLISHED)
Aguraiuja, R. & K.R. Wood. The Critically Endangered Endemic Fern Genus Diellia Brack. In Hawai‘i:
Its Population Structure and Distribution. Fern Gaz. 16(6, 7, & 8): 330-334, 2002.

Aguraiuja, R, Moora, M, & M. Zobel. Population Stage Structure of Hawaiian Endemic Fern Taxa of
Diellia (Aspleniaceae): Implications for Monitoring and Regional Dynamics. Can. J. Bot. 82: 1438-
1445, 2004.
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Asner, Gregory P. Biological Invasion in Hawai'i: Effects of African Molasses Grass (Melinis
minutiflora) on Moist Shrubland Nitrogen Dynamics and Community Structure. Department of
Geography and Cooperative Institute for Research in Environmental Studies. University of Colorado
at Boulder, CO. April 1995.

Baldwin, Bruce and E. Friar. Dubautia carrii and D. hanaulensis, New Species of the Hawaiian
Silversword Alliance (Compositae, Madiinae) from Moloka‘i and Maui. Novon, 20(1), 2010, pp. 1-8.

Brasher, A.M. Monitoring the Distribution and Abundance of Native Gobies (‘o‘opu) in Waikolu and
Pelekunu Streams on the Island of Moloka'‘i. Cooperative National Park Resources Studies Unit,
University of Hawai‘i at Manoa, Technical Report 113, February 1996.

Brasher, A.M., Habitat Use by Fish (‘o‘opu), Snails (hihiwai), Shrimp (‘Opae) and Prawns in Two
Streams on the Island of Moloka‘i. Cooperative National Park Resources Studies Unit, University of
Hawai'i at Manoa, Technical Report 116, December 1997.

Crews, T, Kitayama, K., Fownes, ]., Riley, R., Herbert, D., Mueller-Dombois, D., Vitousek, P. Changes
in Soil Phosphorus Fractions and Ecosystem Dynamics Across a Long Chronosequence in Hawai‘i.
Ecology, 76(5), 1995, pp. 1407-1424.
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thesis. 2007
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University of Hawai‘i M.S. thesis. 2001.

Englund, R. Report on Long-Term Aquatic Insect Monitoring in 2002 by Hawai‘i Biological Survey,
Bishop Museum in Pelekunu Valley, Moloka'i, Hawai‘i. Hawai‘i Biological Survey, Contribution No.
2003-001, July 2003.

Englund, R. Report on Long-Term Aquatic Insect Monitoring by Hawai‘i Biological Survey, Bishop
Museum in Pelekunu Valley, Moloka'‘i, Hawai‘i. Hawai‘i Biological Survey, Contribution No. 2001-
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Englund, R. Report on Aquatic Insect Monitoring of May 2000 in Pelekunu Valley, Moloka'‘i, Hawai'i.
Hawai‘i Biological Survey, Contribution No. 2000-011, July 2000.

Flint, O0.S,, Jr., Englund, R.A., and Kumahsiro, B.R. A Reassessment and New State Records of
Tichoptera Occurring in Hawai‘i with Discussion on Origins and Potential Ecological Impacts.
Records of the Hawai'i Biological Survey for 2001-2002, Bishop Museum Occasional Papers, 73: 31-40
(2003).

Gruner, D. S. Arthropod Assemblages Across a Long Chronosequence in the Hawaiian Islands.
Arthropods of Tropical Forests: Spatio-temporal Dynamics and Resource Use in the Canopy. Y. Basset,
V. Novotny, S.E. Miller, and R. L. Kitching, eds. Cambridge University Press: 135-145 (2003).

Hardy, D. Elmo, K.Y. Kaneshiro, F.C. Val & P.M. O’Grady. 2001. Review of the
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Bulletins in Entomology 9. Bishop Museum Press: Honolulu, HI. 88 pages.
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EXECUTIVE SUMMARY

The Nature Conservancy of Hawai‘i (TNCH) is an affiliate of The Nature Conservancy, an
international private, non-profit organization based in Arlington, Virginia. The mission of
The Nature Conservancy is to conserve the lands and waters on which all life depends.
Since 1980, the Conservancy’s Hawai‘i Program has applied its science-driven,
collaborative approach to help protect more than 200,000 acres of critical natural lands.
Currently we manage 14 preserves statewide and a preserve at Palmyra Atoll. Today, we
are taking conservation to a new level in Hawai‘i by protecting the larger landscapes and
biological systems of which our preserves are a part. Together with other public and
private landowners, we are protecting over 1.6 million acres of ecologically important
lands through voluntary, cooperative partnerships that allow landowners to share
expertise and resources and work across ownership boundaries. TNCH'’s diverse staff work
on five islands and include experts in marine and conservation science, finance,
communications, policy and philanthropy. Our Moloka‘i office includes five forest
conservation staff who work to protect Moloka‘i’s native forests through direct
management of the South Slope, the eastern South Slope, and Mo‘omomi Preserve, in
addition to participating in the East Molokai Watershed Partnership (EMoWP) and the
Moloka‘i/Maui Invasive Species Committee.

The State’s Natural Area Partnership Program (NAPP) is an innovative program that aids
private landowners in the management of their native ecosystems. NAPP provides
matching funds ($2 state to $1 private) for the management of qualified private lands that
have been permanently dedicated to conservation. For over 13 years, Kamehameha
Schools (KS) has provided funds to the EMoWP that have been used as match to the
previous Kamakou NAPP LMRPs. Currently KS funds provide about 40% of the required
match.

On Moloka‘i, the Conservancy manages three NAPP Preserves: Kamakou, Mo‘omomi, and
Pelekunu, and is the coordinator/manager of the East Moloka‘i Watershed Partnership
(EMoWP) which is directly responsible for management programs in Kawela, Kamalo and
Kapualei. In 2013, the EMoWP expanded eastward to the area collectively called the “East”
Slope (see Figure 1) in order to continue to protect the best remaining mauka watersheds.
The East Slope’s priority management unit extends from the east boundary of Kapualei
through Kalua‘aha, called the Paku‘i Fenced Unit. The three NAPP preserves total just less
than 10,000 acres and the EMoWP (including Kamakou and Pelekunu Preserves)
encompasses over 44,000 acres. Kamakou was approved for NAPP funding in 1995. This
long-range management plan updates the previous long range plan (FY 2013-2018). This
plan was prepared in compliance with the Natural Area Partnership agreement between
the State and The Nature Conservancy of Hawai‘i. The FY 2019-2024 plan documents
management programs to be undertaken during the next six years at Kamakou Preserve
and the adjacent conservation lands and projects.

The state Department of Land and Natural Resources (DLNR), which administers the NAP
program, is kept apprised of our progress in the preserve through written reports and an
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annual inspection. Operational plans are submitted annually (the Conservancy has adopted
a July 1-June 30 fiscal year). In addition, a six-month semiannual report is sent to DLNR
each February.

The first section of this plan is a brief overview of the native, natural resources that are
protected at Kamakou Preserve. In the second section are management considerations that
have shaped our programs. Finally, each management program is discussed in turn.
Program goals are followed by an explanation of the management method we have chosen.
Annual objectives and costs for each program from FY2019-FY2024 are also listed.

We successfully implemented the resource management projects of the previous six-year
long-range plan, as well as many others. See Table 1.

Table 1. Overview of Kamakou Preserve Accomplishments by Programs, FY 2013-FY 2017

! 5 Years!
Indicator Measure of Success

Ungulate Total animal sweeps 273
Abatement Total animal catches 143 animals
Miles of fence inspected, 4.5 miles consistently inspected and

maintained and/or replaced maintained
in Kamakou
Number of Ungulate Surveys 10

Acres Ungulate Free 734
Invasive Plant  Acres and number of 2,182 acres swept and 60,625+ invasive plants
Control priority invasive plants removed in Kamakou;

treated or removed Supporting 2,900 additional acres swept and

20,000+ more invasive plants removed in
other parts of Molokai’s south slope

Resource Moloka‘i Understory 3, all Kamakou wet forest plots in
Monitoring, Monitoring surveys Very Good condition (290% intact
Rare Sp_ecies understory)
IO G Number of endangered 32
Lo PRL plant species in preserve
Number of critically rare 23
plant species in preserve
(<50 plants in the world)
Number of critically rare Clermontia oblongifolia subsp. brevipes (25);
plants outplanted by Cyanea procera (743); Cyanea profuga (72);
Molokai Plant Extinction Cyanea solanacea (121); Labordia triflora
Program (202); Lysimachia maxima (41); Schiedea
diffusa (48); Schiedea laui (119); Phyllostegia
hispida (1202); Phyllostegia stachyoides (87)
Number of research projects 32
supported in Kamakou
Community Number of hikes/persons 73/518
Outreach Number of volunteers 520
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Total volunteer person 2890
hours
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RESOURCE SUMMARY

General Setting

Kamakou Preserve was established in September of 1982 to protect the habitat of endemic
forest birds. The 2,774-acre preserve is located in the east Moloka‘i mountains and is
adjacent to the Olokui and Pu‘u Ali‘i Natural Area Reserves (NAR), Kalaupapa National
Historical Park, Kamalo, Kapualei and Kawela Plantation lands, and the Conservancy’s
Pelekunu Preserve (Figures 1 and 2). These managed areas belong to the East Moloka‘i
Watershed Partnership (EMoWP) and collectively protect more than 44,000 acres of
contiguous ecosystems that range from sea level to 4,970 feet in elevation (Figure 1). The
elevation in the preserve ranges from 2,034 to 4,527 feet and the average precipitation
ranges from 39 to 118 inches. Kamakou is one of the primary groundwater recharge and
surface water source areas feeding the State Department of Agriculture’s Moloka‘i
Irrigation System. The preserve is open to the public for hiking and hunting, and for
educational and cultural activities. During times of extreme fire hazard, unsafe road
conditions, or other management activities in accessible areas, portions or all of the
preserve may be closed to the public.

Flora and Fauna

Kamakou Preserve contains five vegetation zones, which contain ten natural community
types, ranging from lowland mesic shrublands to montane wet forests (Figure 3). There are
two rare natural communities: the ‘Ohi‘a mixed montane bog community and the montane
wet piping cave (known only from Moloka‘i; Appendix 1). The preserve’s more common
natural communities are also found in Oloku‘i and Pu‘u Ali‘i NARs, and in the
Kamalo/Kapualei watershed project (Appendix 1).

Kamakou is home to 45 rare plant taxa, 32 of which are listed endangered. Fourteen of
Kamakou'’s 44 rare plants have also been reported from Oloku‘i and/or Pu‘u Ali‘i NARs, and
seven of the preserve’s rare plant taxa have been reported in Kalaupapa National Historical
Park (Appendix 2). The Plant Extinction Prevention Program (PEPP) works closely with the
Conservancy in Kamakou Preserve to protect the critical rare plant species found there
(<50 individual plants in the wild, in the world). In 2009, they hired a permanent on-island
staff dedicated to protection of these species.

The American Bird Conservancy reports that native Hawaiian forest is the most
endangered bird habitat in the United States (American Bird Conservancy, Spring 2015).

Of the five native forest birds historically known from Kamakou since 1960, only ‘apapane
(Himatione sanguinea sanguinea) and ‘amakihi (Hemignathus virens wilsoni) are seen
frequently. In 2010, a single solitary ‘i‘iwi (Vestiaria coccinea) was seen in Kapualei; other
occurrences of ‘i‘iwi were recorded during the 2004 Moloka‘i Forest Bird Project survey in
the preserve and in Kapualei. The kakawahie (Moloka‘i creeper, Paroreomyza flammea) has
not been seen on Moloka'‘i since 1963, and the oloma‘o (Moloka‘i thrush, Myadestes
lanaiensis rutha) has not been seen on Moloka'i since 1988 (one was sighted in Kamalo, just
east of the preserve) (Appendix 3).
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It is anticipated that there is significant invertebrate diversity in Kamakou Preserve.
Although more remains to be learned about the molluscan fauna, five species of rare native
land snails have been reported in Kamakou Preserve (Appendix 4).
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Figure 1. East Moloka‘i Watershed Partnership
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Figure 3. Kamakou Preserve natural communities
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MANAGEMENT

Management Considerations

1. Our primary management activities for protecting the preserve’s native plants, animals,
and natural communities are to reduce feral ungulate damage, limit the spread of non-
native, habitat-modifying plants, and prevent wildfire. We are committed to conducting
community outreach and providing public access for compatible uses. The Conservancy
provides access to the extent required by law for the purpose of allowing traditional
practices in the area. Conservancy staff will develop monitoring and management
strategies if impacts become apparent due to preserve visitation. Of particular concern
is the newly identified pathogen, Ceratocystis fimbriata, also known as Rapid ‘Ohi‘a
Death (ROD). While no occurrences of ROD have been reported on Moloka‘, this disease
has the potential to kill ‘0hi‘a trees statewide. Conservancy staff are asking members of
the public not to use any gear used on Hawaii island in the forest and have posted signs
discussing the threat to prevent the introduction of ROD to the preserve.

2. Prior to 1982, the Kamakou Preserve area was part of the State’s Moloka‘i Forest
Reserve under a surrender agreement with the landowner, Moloka‘i Ranch, Ltd, now
called Moloka‘i Properties, Limited (MPL). In 1982, the Conservancy purchased a
permanent conservation easement over the property from MPL. This easement
supersedes the State’s surrender agreement and ensures the Conservancy’s rights to
manage the preserve for the benefit of native species and ecosystems, and prohibits a
wide range of potentially unsuitable activities by the landowner. The document also
reserves certain rights for the landowner, including the right to enter and inspect, and
to harvest surface water from the established water development systems, which may
be expanded within clear limits described in the easement. The Conservancy began an
easement compliance monitoring program in FY2005. Conservation easement
monitoring is required annually to ensure the Conservancy and MPL are in compliance
with the terms outlined in the conservation easement.

3. The State Division of Forestry and Wildlife (DOFAW) provides wildfire suppression,
road maintenance, use of Pu‘u Kolekole cabin, and assistance with other projects in the
preserve. The preserve’s main access road (Maunahui Road, also known as the
“Forestry Road”) is part of the Na Ala Hele trail and access system. The Conservancy
continues to allow public access to the preserve and honors the preserve as part of the
Moloka'‘i Forest Reserve system.

4. In 1999, the East Moloka‘i Watershed Partnership was established through an MOU
(See Appendix 5, EMoWP Fact Sheet). The first project of the EMoWP was the
construction of a 5.5 mile contour fence in the Kamalo/Kapualei ahupua‘a. This fence
provides a barrier to the large goat herds that have denuded the slopes below the 3,000
foot contour. In April 2003, Kawela Plantation Homeowners Association (KPHA) signed
the EMoWP MOU. Additionally, KPHA signed a Memorandum of Agreement with the
Conservancy to manage their upper “common lands,” which include the 5,000+ acre
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area that abuts the Kamakou preserve to the south. The Conservancy has since
constructed over two miles of fence, has maintained their mountain access roads and
firebreaks, which has increased protection to the Kamakou Preserve from threats that
include fire, weeds, and ungulates. Several more landowners have signed on to the
partnership since then.

5. Designated areas of the preserve are open for public hunting (see Status of Public
Hunting Opportunities on page 9), hiking, and for educational and cultural activities.
During times of extreme fire hazard, unsafe road conditions, or other management
activities, portions or all of the preserve may be closed to the public. Notification of
closure will be made via a sign posted on the forest access road near the Manawainui
Bridge and/or by announcements in local newspapers.

6. In 2010, in response to challenging economic conditions, TNCH made a commitment to
outsource some of its field work in an effort to build capacity of partners, streamline
operations, and focus resources toward conservation innovation and technology.
Implementation of animal and weed control for Kamakou Preserve has been contracted
out in the past and the budget reflected in this Long Range Management Plan will allow
us to continue to do so, along with other EMoWP areas. Additionally awards from Maui
County Department of Water Supply (DWS) and the State’s Watershed Partnership
Planning Grant (WPPG) help augment management in Kamakou Preserve as well as the
south and east slopes of the East Molokai Watershed Partnership.

7. USFWS and State CIP funds have helped in the past with fence projects, including:
Kamakou fence extension, Kapualei East Boundary extension, and most recently the
Kamalo Subunit fence, that divides the Kawela to Kapualei fenced unit into two almost
equal subunits (See Figure 4). This long range plan will also look into future fencing for
Kamakou Preserve.

8. The Kamakou Fenced unit (See Figure 4) completed in June 2014 is managed for zero
tolerance of all invasive hooved animals (ungulates). Zero tolerance was achieved by
March 2015, but since then there have been at least two known breaches. It will be a
priority to keep this fenced unit ungulate free.

Management Programs

Although the following management programs are described separately, they form an
integrated management approach. For each program listed in the following section, we
have indicated a major goal and described the management methods chosen. Also included
are highlights of past and current achievements and key management issues. Finally, key
objectives to achieve the goal are listed by year for FY2019-FY2024.
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Program 1: Invasive Species Abatement

A. Ungulate Abatement

Program Goal: To remove all ungulates from fenced areas, respond immediately to fence
breaches and keep ungulate activity at 15% fresh sign in unfenced areas (below the fence)
in Kamakou Preserve.

Program Description: Feral ungulates have a number of damaging effects to a healthy

watershed, degrading habitat for native species through their browsing and trampling,
increasing erosion as well as spreading weeds, parasites and disease. Over the past three
decades, we have made substantial progress towards reducing ungulate activity and
damage through the use of community hunting, snaring, live pig trapping, and fencing.
Listed here is a summary of past major strategies and accomplishments in our ungulate
control program:

1983-1994 (pre-NAPP): Ungulate control was conducted using public and volunteer
hunting with dogs and snaring. Ungulate activity survey transects were installed and
initial data showed activity levels of greater than 30% prior to snaring. Snaring
implemented between 1991-1993 reduced activity levels below 5% in the remote
areas where it was applied. The Pu‘u Ali‘i south boundary fence was completed in
1992 (Figure 4).

NAPP Long-Range Management Plan (LRMP) FY1995-2000: The Moloka‘i Hunting
Working Group (MHWG) was established to bring activity levels below 10% using
volunteer hunting alone. Volunteer hunting was able to maintain activity around
20% in remote areas of Kamakou. The Kamakou east boundary fence was completed
in 1995 (Figure 4). The East Moloka‘i Watershed Partnership was established in
November 1999. USGS and its partners initiate a study to map Molokai’s south
shore fringing reef and the sediment loading that occurs there.

NAPP LRMP FY2001-2006: Live trapping for pigs began in Kamakou in 2001;
trapping began showing signs of success in 2002, and was attributed to bringing
activity levels below 10% during this period. Live trapping was compatible with
public hunting, as hunters help harvest the pigs around the trap or the trapped pigs
themselves. Aerial goat surveys that began in 2001 indicate a heavy population of
goats in Kamalo and Kapualei’s inaccessible steep gulches. The Kamalo/Kapualei
contour fence was completed in March 2001 (Figure 4), to prevent goats from
moving higher into and further denuding native forest. In May 2003, aerial shooting
in Kapualei’s steep gulches is implemented to reduce the growing goat problem
there, but state takes hiatus to review program.

NAPP LRMP FY2007-2012: Live trapping was implemented from 2007-2009 with
successful results. In FY 2009, traps were suspended due to low capture rates. In
2009, the Prohunt project revolutionized pig hunting techniques with the one
dog/one hunter technique, GPS dog collars, systematic sweeps, and specially bred
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and trained dogs. TNC trained the next generation of dogs and began implementing
the one dog/one hunter sweep methodology. The Kawela section of the fence was
completed in 2006 (Figure 4), and the Makolelau fence section was completed in
2008. USGS published its findings from the study that began in 1999, reporting the
cause of excessive erosion along Moloka‘i’s south slope is due to overbrowsing by
feral ungulates. Aerial shooting resumed in 2009 across the steep gulches of
Kawela, Kamalo and Kapualei and in the upper fenced areas. Aerial goat surveys are
done annually to detect any changes in the goat populations. The numbers from the
2010 survey indicate a significant drop in goat numbers. In November of 2010, Pono
Pacific was awarded a contract to conduct animal sweeps and fence surveys for the
south slope areas, including Kamakou Preserve. Fence extensions are proposed to
protect wet forest from Kamakou to Kapualei (Figure 4). Zero tolerance of
ungulates in these proposed fence units will be the goal over the next long range
plan.

e NAPP LRMP FY2013-2018: Contracted fence extensions were completed in
December 2012 in Kapualei and in June 2014 in Kamakou Preserve, completely
enclosing wet forest areas from Kamakou through Kapualei. Intensive hunt sweeps
with dogs were implemented in these fenced units, and in the Kamakou Fenced unit
the last pig was caught in October 2015. To allow faster achievement of ungulate
free status in the 2,500 acre Kawela to Kapualei fenced unit (which includes a
portion of Kamakou Preserve), an innovative fence that used plastic fence mesh was
constructed to divide the fenced unit into two subunits (Kawela/Kamalo subunit -
1,220 acres and Kamalo/Kapualei subunit - 1,320 acres). Aerial shooting continued
in high priority fenced units and in steep gulches, augmented by Forward Looking
InfraRed (FLiR) technology. USGS reported that erosion rates have reduced ten-fold
as vegetation has increased from less than 1% cover to over 70% vegetation cover
at their Kawela test site (See USGS 2013 Summary). USGS largely attributes the
vegetation increase and subsequent decrease in erosion to the dramatic decrease of
goats achieved through aerial shooting.

In order to monitor the effectiveness of our ungulate control strategies and assess the
threat level of ungulates to Kamakou Preserve, we installed a series of 8 transects in 1984
to measure ungulate activityl. Since then these expanded to a total of 13 transects in
Kamakou Preserve. We have monitored annually for signs of ungulate activity in
contiguous 5m X 10m plots along 500m transects in fenced and unfenced areas, allowing us
to gauge the effectiveness of our control strategies and techniques there. Trends indicate
that overall pig activity observed declined from about 46% percent in 1990 to less than 6%
in 2011 (Figure 5). Starting in 2016, ungulate transect monitoring was no longer used in
fenced units that are at or near zero presence. In those locations, animal absence is best
confirmed with hunt sweeps with dogs balanced at a frequency that limits the impacts of
traffic on recovering vegetation. Ungulate activity has been virtually zero in the Kamakou

1 “Ungulate activity” is determined by monitoring belt transects for presence or absence of ungulate signs (e.g.,
tracks, scat, wallows, evidence of browsing). For example, if ungulate sign(s) are present in 10 out of 100 transect
stations, the activity level is said to be 10%.
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Fenced unit. However, in Kamakou’s unfenced area, activity has increased to greater than
15% fresh ungulate sign (see Figure 5). This is due to the focus on the fenced unit.

During the next six-year period (FY 2019-2024), hunt sweeps will continue to be
implemented in all fenced units in response to hotspot detections or to provide detection
monitoring in ungulate free areas. Trapping will be increased in the Kamalo to Kapualei
fenced subunit to reach zero tolerance. Aerial shooting will continue annually in both
fenced units and unfenced areas as funds are available. Hunting and live trapping will be
conducted in unfenced areas if feasible and funding is available. Currently, the Conservancy
has been meeting with DoFAW to forecast and plan for all future fences on Molokai. We will
conduct strategic meetings to evaluate our efforts should they not provide the results
toward our ungulate control goals.

Ungulate Abatement Goals
Years 1-6 (FY2019-2024):

e Maintain/monitor Kamakou fenced unit zero tolerance through hunt sweeps.

e Conduct hunt sweeps in the Kawela to Kamalo subunit fence unit as needed.

e Conduct annual survey and repair of the 4.5 miles of Kamakou Preserve.

e Complete biannual Kamakou Preserve ungulate survey on the 7 unfenced
transects.

e Conduct hunt sweeps below the fenced unit to maintain 15% fresh ungulate
activity below the fence.

e Develop fence plans for lower Kamakou preserve.

Status of Public Hunting Opportunities

The preserve is open for public hunting where and when this is compatible with
management programs. At this time, the preserve is open year-round to hunting of pigs,
goats, and axis deer, without a bag limit. During times of extreme fire hazard, unsafe road
conditions, or other management activities in areas accessible to the public, portions or all
of the preserve may be closed.

This program represents an estimated 25% of the overall effort and budget in this
long range management plan.
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Figure 4. Kamakou Preserve management areas and fences
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Ungulate Activity in Kamakou Unfenced
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Figure 5. Ungulate activity in Kamakou, 2011 to present (unfenced transects)

Kamakou LRMP FY19-24 Page 10





B. Invasive Plant Abatement

Program Goal: Improve or maintain the integrity of native ecosystems in selected areas of
the preserve by reducing the effects of invasive plants.

Program Description: Invasive plants alter natural habitat conditions and displace native
vegetation. Displacement is accelerated by ungulate disturbance. Ungulates, especially pigs,
impact the ground by their foraging activities (rooting and digging), and carry and spread
unwanted weed seeds. Fire also accelerates invasion by certain weed species. Control of
ungulates and wildfire, therefore, are among the most effective means of controlling the
introduction and spread of invasive plants in the preserve.

The wet forest is the most intact conservation target in the preserve and eliminating
priority invasive plant species from this area is our highest priority. Eliminating or
suppressing priority weed species (see Appendix 5) in the adjacent mesic forest and
shrubland is also a priority since these ecosystems act as a buffer by keeping weed
populations from spreading into the wet forest. For the past six years, weed control efforts
have focused on removing eight priority weed species from the wet forest and adjacent
mesic forest and shrubland: blackberry (Rubus argutus), strawberry guava (Psidium
cattleianum), New Zealand flax (Phormium tenax), karakanut (Corynocarpus laevigata),
paperbark (Melaleuca quinquenervia), Tibouchina herbacea (glorybush), Clidemia hirta
(Koster’s curse), and three pine species (Pinus elliotti, Pinus taeda, Pinus radiata).

Weed control in Kamakou Preserve has developed into an effective program through the
use of handheld GPS units, GIS mapping technology, and a compatible database system.
Over the past several years, the Conservancy has had success with four of our priority weed
species (Table 2). Karakanut (Corynocarpus laevigata), paperbark (Melaleuca
quinquenervia), toog (Bischofia javanica) and New Zealand flax (Phormium tenax) have
been brought down to a level of seed bank detection where staff are finding only a few
immature occurrences on an annual basis.

Since 2008, staff has been implementing systematic weed sweeps wherein staff equipped
with individual GPS units are spaced 10m apart in a specified area and move in unison
while diligently looking for the target weed(s). Track lines and removal data are
documented with GIS, which has vastly improved the accountability of the weed removal
efforts. Contractors are also required to use this system. See Table 3 priority weed species.

We strive towards an Integrated Pest Management (IPM) approach to weed control —
consisting of manual/mechanical methods, herbicides, or biological control. As biological
controls are developed and approved for release on our top priority weeds, we will work
cooperatively with agencies mandated to monitor these agents. Cultural control
(minimizing soil disturbance and new pest plant introductions) is incorporated into
routine field operations through gear sanitation protocols. Contractors and staff are
required to have dedicated Molokai gear to prevent off-island introductions. Herbicide use
is in full compliance with the State of Hawai‘i Department of Agriculture (HDOA) Pesticide
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Enforcement Division, used according to the product label, and recorded in detail for
reference and efficacy monitoring. Staff coordinating weed control are certified with the
HDOA Pesticide Enforcement Division through a Forestry Applicators’ exam and card. We
may employ other techniques or tools for weed control as they are developed. Any new
application methodology used regularly will be coordinated in full compliance with HDOA.

For weed prevention, staff collaborate with the Moloka‘i/Maui Invasive Species Committee
(MoMISC) to prevent, detect, and eliminate incipient invasive weed species that may
threaten the preserve. Data regarding new invasive plant and animal introductions will be
provided by MoMISC and the information kept in a database that the Conservancy and
MoMISC work cooperatively to maintain. We follow strict procedures to remove weed
seeds, mud, and debris from equipment and clothing before people enter the preserve.
Helicopter flights originate from areas free of priority weeds, and all equipment and
clothing is inspected and cleaned.

For additional details on the weed management and control in East Moloka‘i, refer to the
East Moloka'i Watershed Partnership 2015 South Slope Weed Management Plan.

During the next six-year period (FY 2019-2024), systematic weed sweeps will continue for
priority habitat-modifying weeds (Table 2). TNC will continue to collaborate with MoMISC
to prevent, detect, and eliminate new incipient invasive weeds.

Invasive Plant Abatement
Years 1-6 (FY2019-FY2024):
e Complete at least 100 weed sweeps on priority weed species in Kamakou preserve.
e Annually control non-native grasses, such as meadow rice grass (Ehrharta stipoides)
and vasey grass (Paspalum urvilleii), that grow along the Pépe‘opae boardwalk to
prevent the spread of weeds into the adjoining native areas.
Assist MoMISC with control work and early detection surveys for incipient invasive
weed species adjacent to Kamakou Preserve, such as Australian tree fern (Cyathea
cooperi), mule’s foot fern (Angiopteris evecta), gorse (Ulex europaeus), New Zealand
flax (Phormium tenax), rubber vine (Cryptostegia grandiflora), Miconia calvescens,
Barbados gooseberry (Pereskia aculeata), Himalayan ginger (Hedychium
gardnerianum), giant reed (Arundo donax), Rose (Rosa sp.) and fountain grass
(Pennisetum setaceum) as requested.
Work with MoMISC advisory council and partners to maintain a response protocol
for dealing with incipient populations of alien pests on Moloka‘i, including
Conservancy preserves.
e Maintain MoMISC database to track number of priority incipient, invasive species
kept off the island and track the eradication of incipient species from the island.

This program represents an estimated 35% of the overall effort and budget in this
long range management plan.
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Table 2. Control Estimates (individuals or acres) for eight weed targets in Kamakou
Preserve, FY13-FY17
Species Square meters or number of

individuals treated /removed (FY13-

Tibouchina herbacea 18,504 individuals removed
Clidemia hirta 25,396 individuals removed
Pinus spp. 405 individuals removed
Paperbark (Melaleuca quinquenervia) 2 individuals removed
Strawberry guava (Psidium 16,225 individuals removed
cattleianum)

Flax (Phormium tenax) 95 individuals removed
Blackberry (Rubus argutus) 1/2 acre removed

Karaka nut (Corynocarpus laevigata) 1 individual removed
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C. Other Invasive Species

Program Goal: To prevent the introduction of non-native insects, mollusks, small mammals,
pathogens, and other pests if deemed to be a significant threat, and reduce their negative
impact where possible.

Program Description: Non-native insects and small mammal damage occurs in Moloka‘i’s
native ecosystems. Rats, mice, and other rodents pose a threat to rare native tree snails
(Partulina/Perdicella spp.). Insects such as the aggressive, ground-dwelling carnivorous
wasp Vespula may prey upon native insects and sting people. Other potential incipient
pests, like the coqui frog, may also have unknown effects on native food webs. Perhaps the
single greatest threat to Molokai’s forest is the Rapid ‘Ohi‘a Death fungus (Ceratocystis
fimbriata), currently only known from Hawai‘i island. ROD is still being studied and a lot is
being learned, and the latest ROD protocols will be incorporated into our operations.

Other Invasive Species Abatement Goals
Years 1-6 (FY2019-FY2024):
e Continue to collaborate with MoMISC on early detection and rapid response for key
species such as coqui frogs and ROD.
e Support viable control programs for small mammals or other pests (e.g., Vespula) by
our partners.
e Incorporate Rapid ‘Ohi‘a Death protocols.

This program represents an estimated 2% of the overall effort and budget in this
long range management plan.
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Program 2: Resource Monitoring, Rare Species Protection, and Research

Program Goal: Conduct and support monitoring and research to track the status of
biological and physical resources of the preserve, especially rare species, while
encouraging and assisting with research that increases our understanding and
management of the preserve’s natural resources.

A. Resource Monitoring

The goal of our resource monitoring program is to track the biological resources in the
preserve, and evaluate changes in these resources to guide management programs.
Beginning in 2006, staff developed and implemented a rapid vegetation monitoring method
known as the Moloka‘i Understory Monitoring (MUM), which involved creating a plant
checklist, taking photos, and ranking plot vegetation condition at stations located along
known reference trails. Baseline data and followup data has been collected for 6 transects
(3 occur in Kamakou), indicating that wet forest locations across the East Moloka'i
Partnership are generally in very good condition (See Figure 6). MUM is an effective tool
for capturing coarse changes in the landscape (see photos below, shot from the same
location, direction, and camera setting).

May 2008- Kamakou Preserve. MUM Transect 3, August 2013- MUM Transect 3, Plot 6 view
Plot 6 view is looking south. Plot rank was Good  is looking south. Plotimproves to Very

(75-90% native undisturbed understory). Good (>90% native undisturbed
Number of native species in plot = 25. understory). Number of native species in
plot = 32.

Support will be provided as able for additional monitoring efforts conducted by other
agencies such as the Hawai‘i Forest Bird Project and survey which was conducted on
Moloka‘i in 1979, 1988, 1989, 1995, 2004, and 2010. Staff provided logistical support and
labor during FY2010 to assist with the completion of the same transects done in 1995.

Resource Monitoring Goals
Years 1-6 (FY2019-FY2024):
e Complete at least one Moloka‘i Understory Monitoring project (MUM) monitoring
annually.
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B. Rare Species Protection

The Plant Extinction Prevention Program (PEPP) is a statewide organization that operates
by studying, collecting, propagating, and outplanting critically rare plants, protecting
existing wild plants, and surveying for new plants. The goal of rare species protection
program is to assist the Molokai branch of the the Plant Extinction Prevention Program (or
MoPEPP) in preventing extinction of rare species in the preserve. MoPEPP is dedicated to
the recovery of Molokai’s critically rare plant species, for which there are less than 50
remaining individuals in the wild, in the world.

Kamakou Preserve is home to 44 rare plant taxa, and at least twenty are critically rare
(MoPEPP) species. In 2009, they hired a permanent on-island staff dedicated to protection
of these species. Logistical assistance is provided to PEPP when possible, to coordinate
outplanting, construct rare plant exclosures, or assist with rare plant surveys.

Small enclosures have been created by TNC as needed to protect critically rare species from
browsing ungulates: e.g., Phyllostegia mannii, Platanthera holochila, Melicope mucronulata,
Stenogyne bifida. Even greater opportunity for the recovery of critically rare species has
been afforded by the Conservancy’s completion of the 1.5 mile Kamakou fenced unit (723
acres) in June 2014 which is currently thought to be ungulate free. Since then, MoPEPP has
been able to accelerate their efforts to outplant critically rare species there.

We will continue to look for opportunities to work with partners to identify key rare plant
species that would be appropriate to restore back into the preserve. Any reintroductions
would be done through partnerships and would be located within fenced areas or
enclosures for protection from grazing animals. We will work cooperatively with
neighboring land owners and managers to develop strategies for areas adjacent to the
preserve.

No regular survey of rare invertebrates is done by the Conservancy, but partner
researchers have conducted surveys in the past and we will rely on them to provide the
Conservancy with management recommendations. We have and will continue to attach an
updated list of research projects to our annual plan and progress report.

Rare Species Protection Goals

Years 1-6 (FY2019-FY2024):
e Assist MOPEPP in rare plant propagule collecting, monitoring and outplanting.
e Assist MOPEPP in maintaining and documenting rare planting sites.
e Assist MoPEPP with plant surveys as requested.

C. Research

The Conservancy encourages research that will help us better understand and thereby
protect the preserve’s resources. Conservancy funding for research is limited. Therefore,
whenever possible, we provide logistical assistance to approved research projects by other
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agencies or individuals. We would like Kamakou to remain a major research site for studies
dealing with conservation and protective land management in Hawai‘i. See Appendix 7 for
a list of research conducted at Kamakou Preserve.

Research Goals
Years 1-6 (FY2019-FY2024):
e Provide logistical assistance for approved research and apply research conclusions
as warranted to management activities.
e Support ‘Ohi‘a (Metrosideros spp.) seed collection efforts.

This program represents an estimated 10% of the overall effort and budget in this
long range management plan.

D. Innovation

The Conservancy is always exploring ways to augment or refine current management
efforts by applying techniques, designs or technologies to new to conservation. Internally,
we call this process “Innovation,” and while these innovations may require an initial
investment, they have the potential to reduce time or cost of basic conservation tasks,
accelerate progress toward or achieve previously unobtainable outcomes within our
management programs. Innovation projects may continue but are dependent on funds
outside the NAPP. Innovation projects that have been launched in the past include:

1) using FLIR (Forward Looking Infrared) to enhance animal detection during
aerial hunts;

2) using the Surface Pro tablet to record aerial shoot data with GPS locations and
to guide helicopter in the right shoot zones;

3) using plastic deer mesh to divide a large fence unit into two more manageable
subunits;

4) using GPS dog collars in weed sweeps to ensure accurate and safe coverage of
the areas covered.

5) Currently, our Maui Nui Team is learning to use drones (Unmanned Aerial
Vehicles or UAVs). We are currently exploring the use of drones with our Maui
Nui team to help with location of weeds, rare plants, or documentation of
landscape scale changes.
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Innovation Goals

Years 1-6 (FY2019-FY2024):

e Ungulate Abatement: Continue to use FLIR to aid in animal detection during aerial
hunts and explore improved FLIR technology.

e Ungulate Abatement: Continue to use Surface Pro tablet for accurate, efficient data
collecting and GIS map summaries for ACETA missions.

e Ungulate Abatement: Regularly survey Kamalo Subunit plastic mesh fence and
document successes, adjustments or improvements needed for future fence design.

e Invasive Plant/Ungulate Abatement: Continue to use dog collars for weed and
animal control to assist with survey efficacies and provide GIS mapping.

e Resource Monitoring, Rare Species Protection, and Research: Explore changing
technology for possible new models similar to the Surface Pro that can be used in
forest vegetation monitoring where wet conditions currently make it unfeasible.

e Resource Monitoring, Rare Species Protection, and Research: Explore use of UAVs to
aid in detection/documentation of weeds, rare plants, and landscape scale changes.
Explore new innovations that apply to our management.

Transfer application of innovation projects to partners (DoFAW/NARS, private
landowners, National Parks, Invasive Species Committees, Plant Extinction
Prevention Program, etc).

This program represents an estimated 0% of the overall effort and budget in this
long range management plan.
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Program 3: Infrastructure, Emergency, and Safety

Program Goal: Provide staff with infrastructure, emergency and safety training that will aid
management activities and equip staff to respond to emergency situations such as fire and
rescue.

Program Description: Infrastructure includes the Molokai office and baseyard, vehicles,
equipment and tools, radio, phone and IT systems, cabins, helipads, roads and trails.

The Molokai office and baseyard has become a conservation nexus for other partners of the
East Molokai Watershed Partnership and the partners of Mo‘omomi Preserve. TNC funds
most office expenses. NAPP helps to fund field supplies, equipment, and road maintenance,
as the main access to the preserve is via dirt roads that also serve as fire breaks. Roads and
trails are maintained to provide safe access to and with the preserve.

TNC owns and maintains four vehicles that are used for a variety of management activities
but mainly for transport to and from the Kamakou and Mo‘omomi Preserves. Vehicles are
usually replaced every 10 years through an internal TNC CIP trust fund. With respect to
vehicles, the NAPP helps fund maintenance, repairs, and fuel costs.

All staff are trained in basic first aid and CPR. Other training may include advanced
wilderness first aid, fire suppression and pre-suppression, helicopter safety, and hunter’s
education. Field staff are provided with first aid kits and required to use proper personal
protective equipment (PPE) when conducting field work.

TNC is part of and helps to facilitate the Moloka‘i Fire Task Force (MFTF). MFTF is made up
of agencies and organizations that bring knowledge and resources to aid the fire
authorities (DOFAW and County of Maui Fire Department) in wildland fire prevention, pre-
suppression and suppression activities. Kamakou Preserve’s fire plans are embedded
within The Nature Conservancy’s Moloka'i Wildland Fire Management Plan.

Infrastructure, Emergency, and Safety Goals
Years 1-6 (FY2019-FY2024):
e Provide emergency and Wildland Fire training to keep staff current with First
Aid/CPR and S130/190 certifications.
e Conduct annual first aid kit inventory and resupply.
e Annually update the TNC Moloka ‘i Wildland Fire Management Plan.
e Purchase equipment as needed to allow immediate response to fire threats.
e Respond to emergencies or fire threats as requested.
e Conduct road repair on Preserve’s access roads.

This program represents an estimated 3% of the overall effort and budget in this
long range management plan.
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Program 4: Community Outreach/Partnerships

A. Community Outreach

Program Goal: To build community support and awareness for the conservation of native
natural resources, and to implement effective conservation practices that are culturally
sensitive.

Program Description: The Conservancy’s Moloka‘i community outreach programs goes far
beyond the boundaries of any single conservation site; therefore there is considerable
overlap in our community outreach program among the three preserves and other projects.
We have taken a multi-faceted, comprehensive approach that help bring awareness and
engagement to the community about the importance of preserving Moloka‘i’s natural
resources and the Conservancy’s role in managing those resources.

We work with a variety of conservation partners, schools, community groups, government
and private funders, employment training organizations and programs, and individual
volunteers and volunteer groups. NAPP helps to fund meeting/field trip supplies, printing
costs, and the annual Earth Day event. NAPP also funds portions of travel costs to attend
necessary meetings, workshops, and trainings.

Community Outreach/Public Awareness Activities:

e Monthly Preserve hikes are offered from March to October. No hikes are conducted
from November to February as the seasonal winter rains make the roads impassable
and unsafe. Our hike strategy will be directed to an island and statewide audience to
increase local appreciation and awareness of Hawai‘i’s unique natural history,
special areas and what is being done to protect its remaining intact native
ecosystems. Additional school and community field trips will be done as requested.

Table 3. Kamakou Preserve hikes 2013-2017

Year Number of Persons
Hikes Reached
2013 17 122
2014 15 101
2015 11 89
2016 16 98
2017 14 108

e The Moloka‘i Earth Day Celebration occurs annually in April to coincide with the
National Earth Day and has become the Conservancy’s biggest public awareness
event on Moloka‘i. The event engages local conservation and cultural agencies,
organizations, and groups who bring awareness and engagement to their projects
on Moloka‘i through interactive exhibits. The event attracts about 1,000-1,200
community members annually.

e Volunteer/Internships - Hike docents and turtle monitors directly help with
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learning programs at Kamakou. Volunteers also assist with administrative needs
and events like Earth Day. Interns are recruited as available and/or needed. Past
interns were recruited from AmeriCorp, Alu Like and the Youth Conservation Corp.

Nature’s Newsflash is a semiannual publication that updates the community of the
Conservancy’s activities on Moloka‘i. The Newsflash also recognizes community
members who volunteer and/or contribute to the Moloka‘i program. It is bulk
mailed to every address on Moloka‘i.

Community Outreach Goals
Years 1-6 (FY2019-FY2024):

Produce and distribute the semiannual Nature’s Newsflash.

Conduct monthly and special community group hikes at Kamakou Preserve.
Coordinate and organize annual Moloka‘i Earth Day Celebration Event.

Maintain and develop intern, docent, and volunteer engagement, and conduct
training sessions as needed.

Support partner groups including EMoWP, MoMISC, and Moloka‘i Fire Task Force.

B. Partnerships

Program Goal: To build community support and awareness for the conservation of native
natural resources, to implement effective conservation practices that are culturally
sensitive, and to collaborate with partners to leverage conservation action.

Program Description:

1.

The East Molokai Watershed Partnership (EMoWP) was formed in 1999 through
a community-wide strategic planning process of the U.S. Department of
Agriculture (USDA) Empowerment Zone Program in response to the ongoing
loss of native forests on the island. Through this process, TNC’s Moloka'‘i
Program became the coordinator of the EMoWP. The EMoWP is a voluntary
alliance of 24 landowners, community and conservation groups, and funders
who support actions to improve and take care of Moloka‘i’s native forests
coordinated by the Conservancy. The EMoWP has 14 land-based partners and
manages approximately 44,100 acres, which includes Kamakou Preserve
leveraging conservation actions in a coast to coast profile (Appendix 6). The
EMoWP’s first project, the Kamalo/Kapualei Watershed Project, constructed a
5.5 mile contour fence (at 3000°-3500’ elevation) below the native forest edge
above the denuded landscape of Kamalo and Kapualei. Completed in April 2001,
the fence prevented large goat herds from damaging the native rainforest, and
the area above the fence showed immediate vegetation improvement. In
FY2004, plans were initiated to extend the fence across Kawela lands and join
the Kamakou Preserve east boundary fence. A contested case was filed by a
community member who opposed the building of the fence stalling the progress

Kamakou LRMP FY19-FY24 Page 22





until December 2005 when the BLNR accepted the recommendations of the
hearing officer to allow the fence extension with some stipulations. Construction
of the Kawela portion of the fence was initiated in January 2006. Watershed
partnerships are designed to leverage efforts between conservation partners.
The Kawela to Kapualei fence is a great example of leveraging efforts between
partners. Extensions off the original contour fence were completed through
FY2009, and by the end of FY14, the wet forest of the partnership’s southern
slope were completely enclosed, effectively protecting over 3,200 acres from
feral pig, deer, and goat ingress. Over the years the EMoWP has gradually
expanded forest protection. Most recently, in 2013 nine landowner partners,
totaling 17 new watershed areas, were added to the EMoWP, and together, now
comprise the East Slope management area. As the coordinator of EMoWP, the
Conservancy will continue to work with partners to promote stewardship
activities in forest and watershed regions of Moloka‘i. Prior to 2008, Kawela
ahupua‘a was experiencing erosion rates 100x the natural rate on account of
feral goats, which had browsed the area down to a moonscape. The latest studies
by the U.S. Geological Survey indicate that the EMoWP has been able to reduce
erosion in Kawela 10-fold since implementing its animal control strategies
(fencing and supporting state aerial shoot efforts).

2. Other Partners

e Moloka‘i Advisory Council — gives advice on controversial issues to the
Conservancy and helps support and advocate decisions. MAC is made up of
long-time, local community leaders and cultural practitioners.

e Moloka‘i/Maui Invasive Species Committee (MoMISC). MoMISC’s goal is to
prevent incipient invasive pests from becoming established or widespread
on Moloka‘i. MoMISC'’s Island-wide activities are to detect, respond and
eliminate incipient invasive pests. MoMISC’s outreach and awareness
activities are critical to the detection and reporting of new invasive species
by the public. TNC facilitates the quarterly committee meetings that decide
how to eliminate key pests.

e Moloka‘i Fire Task Force - TNC facilitates the Task Force meetings that bring
community resources to the aid of the County Fire Department and State
Division of Forestry and Wildlife for wildland fires. TNC helped form the Task
Force in 2003 through the “LAS-local action strategy”, administered by the
Moloka‘i Lana‘i Soil and Water Conservation District as part of the national
Coral Reef Task Force Program.

e Papahana Kuaola Lelekamanu (Penny Martin) — Since the early 1990’s,
Papahana Kuaola Lelekamanu_has been TNC’s main environmental and
cultural educator partner. Penny helps lead school field trips at Mo‘omomi.
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Years 1-6 (FY2019-FY2024):
e Coordinate activities of the EMoWP.
e Update the 2020 East Molokai Watershed Partnership Management Action Plan in
e Facilitate, host and/or record partner meetings.

This program represents an estimated 25% of the overall effort of the 5 staff that are

funded through the NAP programs for Kamakou and Pelekunu Preserves on the
island of Moloka‘i.

BUDGET SUMMARY

The FY2019-2024 Long Range management reflects a slight decrease from the FY2013-
2018 plan (which was a significant decrease from the FY2007-FY2012 long range
management plan).

The table in the next section summarizes the six-year budget for the Kamakou Preserve
NAPP project. Through the NAPP program, the state pays two-thirds of the management
costs outlined in this long-range plan and TNC funds (from private and other government
sources) the remaining one-third.

Kamakou Preserve
FY2019-FY2024 Budget Allocations

3%

2%

= Ungulates = Weeds
Other Pests = Monitoring, Rare Species & Research
= Community Outreach and Partner Infrastructure, Emergency & Safety

Figure 7. Kamakou NAPP Budget/Effort by Program, FY19-FY24

The Conservancy’s Moloka‘i Program maintains a staff of 4.7 FTE. A portion of our staff’s
salary is covered by this grant. Additionally, other personnel (e.g., interns) are covered in
this budget. The Moloka‘i Program is now part of Maui Nui and reports to the Maui
Program Director, consequently, technical and annual planning support is provided by both
the Honolulu and Maui offices of the Conservancy. As budget and needs allow, these
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support staff members may charge a small portion of their time to this project. The Nature
Conservancy's annually negotiated fringe benefits rate will also accrue on all salary costs.

The budget includes: field and office supplies; vehicle fuel and repairs; equipment and
tools; hunting dog care and supplies; cost of hosting meetings. The budget includes cost of
contracts to management, which can include internships, helicopter, and road repairs. The
budget includes providing training and travel to staff to collaborate with other TNC
programs and with partners/agencies needed to fulfill the deliverables of this plan. The
“Other” category of the budget, is needed to cover a portion of insurance, information
technology (IT), printing and copying costs.

An overhead rate is included (subject to slight change each year) to recognize the
Conservancy’s indirect costs for facilities, accounting, legal, and other administrative
support. Although the Conservancy’s overhead (Indirect Cost Rate or ICR) is currently
23.31% (the annual rate changes each year per negotiations with DOI), the NAPP program
will currently pay only 10%, leaving the remainder (13.31%) as unrecovered ICR.

Budgetary Considerations: All objectives above will be covered by the NAPP funds. If we
are able, Innovation projects may continue within the NAPP funding (see Innovations
section). We will report on progress on all accomplishments in Kamakou Preserve and on
adjacent lands regardless of funding source, however we will only report on Kamakou
management activities in the reporting spreadsheet. If NAPP reduces the annual funding
amount, we will have to adjust our deliverables.
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BUDGET TABLE

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

FY2019 FY2020 FY2021 FY2022 FY2023 FY2024 Totals
Labor & Benefits 115,000 115,000 115,000 115,000 115,000 115,000 690,000
Contractual 130,000 130,000 130,000 130,000 130,000 130,000 780,000
Travel 1,500 1,500 1,500 1,500 1,500 1,500 9,000
Supplies 9,000 9,000 9,000 9,000 9,000 9,000 54,000
Other 5,500 5,500 5,500 5,500 5,500 5,500 33,000
Subtotal 261,000 261,000 261,000 261,000 261,000 261,000 1,566,000
Overhead 26,100 26,100 26,100 26,100 26,100 26,100 156,600
TOTAL 287,100 287,100 287,100 287,100 287,100 287,100 1,722,600
TNC 1/3 Match 95,700 95,700 95,700 95,700 95,700 95,700 574,200

NAPP 2/3 Request 191,400 191,400 191,400 191,400 191,400 191,400 1,148,400

TNC’s approved ICR rate is currently at 23.31%. TNC considers the 13.31% as unrecovered ICR and
may use portions of this a match as needed.
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Appendices

Appendix 1. Native Natural Communities of Kamakou Preserve

NATURAL COMMUNITY GLOBAL
RANK(a)
Lowland
‘Ohi‘a/Uluhe (Metrosideros/Dicranopteris) Lowland Wet Forest? G3
Uluhe (Dicranopteris) Lowland Wet Shrubland?? G4
‘Ohi‘a (Metrosideros) Lowland Mesic Shrubland G3
Montane
‘Ohi‘a/‘Olapa (Metrosideros/Cheirodendron) Montane Wet Forest*? G3
‘Ohi‘a (Metrosideros) Mixed Montane Bog Dwarf-shrubland G2
‘Ohi‘a (Metrosideros) Mixed Shrub Montane Wet Forest'? G3
‘Ohi‘a (Metrosideros) Montane Wet Dwarf-shrubland G3
Hawaiian Mixed Fern and Shrub Assemblage on Montane Wet Cliffs G3
Aquatic Community
Hawaiian Continuous Perennial Stream Gl
Hawaiian Intermittent Stream®? G4
Subterranean Community
Small-eyed Rock Centipede/Ground Beetle (Lithobius/Carabid) Montane Wet Piping | G1
Cave

1 =Known also from Pu‘u Ali‘i NAR
2 =Known also from Oloku‘i NAR

(a) Key to Global Ranks as defined by NatureServe.org:

G1 = Critically imperiled: Very high risk of extinction due to extreme rarity (typically 1-5 populations).
G2 = Imperiled: High risk of extinction or elimination due to restricted range, few populations, steep declines, or

other factors.

G3 = Vulnerable: Moderate risk of extinction or elimination due to restricted range, relatively few populations,

recent and widespread declines, or other factors.

G4 = Apparently Secure: Uncommon but not rare; some cause for long-term concern due to declines or other

factors.
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Appendix 2. Rare Native Plants of Kamakou Preserve

SCIENTIFIC NAME COMMON NAME GLOBAL FEDERAL
RANK (a) | STATUS (b)
Adenophorus periens [Oligadenus periens] Gl E
Alectryon macrococcus var. macrococcus® ‘ala‘alahua, mahoe G1T1 E
Bidens wiebkei ko‘oko‘olau, koko‘olau G1 E
Canavalia molokaiensis® ‘awikiwiki, puakauhi G1 E
Clermontia oblongifolia ssp. brevipes* ‘0ha, ‘0ha wai G3T1 E
Cyanea mannii ‘0ha, haha, ‘0ha wai G2 E
Cyanea procera* ‘6ha, haha, ‘oha wai G1 E
Cyanea profuga haha G1 E
Cyanea solanacea? popolo, haha G1 E
Cyanea solenocalyx*? pua kala, hah3 G2 socC
Cyperus fauriei - G1 E
Cyrtandra halawensis? ha‘iwale, kanawao ke‘oke‘o G1 SOC
Cyrtandra hematos? ha‘iwale, kanawao ke‘oke‘o G1 E
Cyrtandra macrocalyx ha‘iwale, kanawao ke‘oke‘c | G2 SOC
Diellia erecta - G1 E
Dissochondrus biflorus - G2 SOC
Eurya sandwicensis*? anini G2 SOC
Exocarpos gaudichaudii® heau G1 SOC
Hedyotis mannii® - Gl E
Hillebrandia sandwicensis ‘aka‘aka‘awa G2
Joinvillea ascendens ssp. ascendens?® ‘ohe G5T1 E
Lobelia dunbariae ssp. paniculata ‘0ha, haha, ‘0ha wai G1T1 SOC
Lobelia hypoleuca ‘opelu, liua, mo‘owahie G3
Lysimachia maxima* G1 E
Melicope hawaiensis alani, manena G2
Melicope mucronulata alani G1 E
Melicope reflexa alani G1 E
Nothocestrum latifolium ‘aiea Gl E
Phyllostegia hispida* G1 E
Phyllostegia mannii* - Gl E
Phyllostegia pilosa* - G1 E
Phyllostegia stachyoides - Gl E
Plantago princeps var. laxiflora®*? laukahi kuahiwi, ale G1T1 E
Platanthera holochila - G1 E
Ranunculus mauiensis'? makou G2 E
Schiedea diffusa - G1 E
Schiedea laui - G1 E
Schiedea nuttallii - G1 E
Schiedea pubescens - G2 PS
Schiedea sarmentosa - G1 E
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SCIENTIFIC NAME COMMON NAME GLOBAL FEDERAL
RANK (a) | STATUS (b)

Sicyos cucumerinus ‘anunu, kipala Gl SOC

Stenogyne bifida* - G1 E

Vigna o-wahuensis - Gl E

Zanthoxylum kauaense hea‘e, a‘e G2

Zanthoxylum hawaiiense® hea‘e, a‘e G1 E

Number of Rare Plant Species in Kamakou: 45

1 = Also known (currently or historically) from Pu‘u Ali‘i NAR

2 = Also known (currently or historically) from Oloku‘i NAR

3 = Also known (currently or historically) from Kalaupapa National Historical Park
4 = Formerly known as Phyllostegia mollis.

(a) Key to Global Ranks as defined by NatureServe.org:

G1 = Critically imperiled: Very high risk of extinction due to extreme rarity (typically 1-5 populations).

G2 = Imperiled: High risk of extinction or elimination due to restricted range, few populations, steep declines, or
other factors.

G3 = Vulnerable: Moderate risk of extinction or elimination due to restricted range, relatively few populations,
recent and widespread declines, or other factors.

GH = Possibly Extinct, little known about species, still some hope of rediscovery

T1 = Subspecies or variety critically imperiled globally.

T2 = Subspecies or variety imperiled globally (typically 6-20 current occurrences).

PS = Partial status. Endangered only across a portion of the range, referring to an infraspecific taxon.

(b) Key to Status (Federal):
E = Taxa formally listed as Endangered under Endangered Species Act.
T = Taxa formally listed as Threatened under Endangered Species Act.
C = Taxa proposed for listing as threatened or endangered under Endangered Species Act.
SOC = Taxa not formally listed, but concerns remain over the long-term viability of the species.

Last updated: May 22, 2017
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Appendix 3. Rare Native Birds of Kamakou Preserve

SCIENTIFIC NAME COMMON NAME GLOBAL FEDERAL STATUS
RANK (a) (b)
Myadestes lanaiensis rutha Oloma‘o, Moloka‘i thrush GHTH LE
Paroreomyza flammea Kakawahie, Moloka‘i GH LE
creeper
Vestiaria coccinea 1“iwi G4T1 SE,-

(a) Key to Global Ranks as defined by the Hawai‘i Biodiversity and Mapping Program, Aug 2001:

G4 = Widespread, abundant, and apparently secure, but with cause for long-term concern.

GH = Historical. No recent observations, but there remains a chance of rediscovery.

Tl= Subspecific taxa critically imperiled globally; 1-5 occurrences and/or fewer than 1,000 individuals
remaining; or more abundant but facing extremely serious threats range-wide.

TH = Subspecific taxa historical. No recent observations, but there remains a chance of rediscovery.

(b) Federal Status:

LE = Taxa formally listed as endangered.

SE = Moloka‘i population considered endangered by the state only.
- = No federal status.
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Appendix 4. Rare Land Snails of Kamakou Preserve

SCIENTIFIC NAME COMMON NAME Biodiversity FEDERAL
and Mapping STATUS (b)
RANK (a)

Partulina mighelsiana*? Achatinellid Land Snail G1 SOC

Partulina proxima? Achatinellid Land Snail Gl SOC

Partulina redfieldii* Achatinellid Land Snail Gl SOC

Partulina tessellata’? Achatinellid Land Snail Gl SOC

Perdicella helena Achatinellid Land Snail Gl SOC

1= Also known (currently or historically) from Pu‘u Ali‘i NAR
2= Also known (currently or historically) from Oloku‘i NAR

(a) Key to Global Ranks as defined by the Hawai‘i Biodiversity and Mapping Program, Aug 2001:

G1 = Critically imperiled globally; 1-5 occurrences and/or fewer than 1,000 individuals remaining; or more

abundant but facing extremely serious threats range-wide.

(b) Federal Status:

SOC = Taxa that available information does meet the criteria for concern and the
possibility to recommend as candidate.
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Appendix 5. Kamakou Top Weed Priority List

The Nature Conservancy’s office on Molokai began re-evaluating its weed priorities and developing the
ranking system below in FY2018. While the following is not a comprehensive list and is subject to change
based on ground conditions, the ranking system itself provides a framework for evaluating top weed threats
to the highest priority areas in east Molokai, with a focus in and around Kamakou Preserve. The system is
based on a 35-point scale covering three general criteria: Invasiveness (INV), which refers to a number of
the weed'’s intrinsic qualities, e.g., reproductive capacity, dispersal methods, allelopathy, fire tolerance, etc
(13 points). Presence in a Priority Area (PPA) refers the weed’s presence in TNC Molokai’s priority ranked
areas (i.e., fenced wet forest being the highest ranked area, 10 points). Treatment Methods and Resources
Available (TMRA) addresses known methods of treatment and control potential (12 points). The three
categories are summed for an overall rank.

Invasiveness (13 points)

Ecological Competence/Environmental Versatility- tolerates a wide range of environmental conditions.
Yes (1), No (0)

Monotypes- capable of forming single-species stands, Yes (1), No (0)

Disturbance Unnecessary - plant does not need disturbance to invade, Yes (1), No, disturbance required (0)
Initiates secondary invasions - Allows or facilitates other weeds to infest site. Yes (1), No (0)

High Seed Producer - Yes, >1000 per meter square, No (0).

Multiple Means of Reproduction- More than one way to reproduce, e.g., rhizomes, etc. Yes (1), No (0)
Frequency of Reproduction- Year round or more than once a year (1), annual or otherwise infrequent (0)
Time to Maturity- Short (less than 3 years, 1pt), Long (>3 years)

Seed Bank Longevity- Evidence that a persistent seed bank is formed: Yes (1), No (0)

Dispersal Distance- Disperses by wind, birds or other animals (1), No disperser aid, germinates close to
parent plant (0)

Allelopathy - Suppresses growth of nearby plants (1); No, does not exhibit allelopathy (0).

Shade Tolerant- tolerates shade at some point in its life cycle (1), no tolerance (0).

Fire tolerant - tolerates, accelerates, or benefits from fire or fire cycle (1). No, does not (0)

Presence in TNC’s Priority Areas (PPA)
10 = Montane Wet Forest Fenced

9 = Montane Wet Forest Unfenced

8 = Montane Mesic Forest Shrub Fenced

7 = Montane Mesic Forest Shrub Unfenced
6 = Lowland Wet Forest Fenced

5 = Lowland Wet Forest Unfenced

4 = Lowland Mesic Forest Shrub Fenced

3 = Lowland Mesic Forest Shrub Unfenced
2 = Lowland Dry Forest Fenced

1 = Lowland Dry Forest Unfenced

Treatment Methods and Resources Available (TMRA, 12 points)

Number of Treatment Methods Known/Available- More than one (2 points), One (1), None (0)

Efficacy Rate- High (2), Medium (1), Low (0) efficacy of treatment

Staff Time- Minimal (2), Average/Normal (1), Extensive (0)

Retreatment Unnecessary- Yes (2), Sometimes (1), No, never (0)

Funds available- Enough to make significant progress (2), some control possible (1), not nearly enough to
control (0)

Natural enemies present- Natural enemies are present in locale (2), natural enemies present in Hawaii, but
not present on Molokai (1), not present (0)
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Scientific Name Common Name INV | PPA | TMRA Sum Rank
Clidemia hirta Koster’s curse 11 10 8 29 1
Psidium cattleianum strawberry guava, waiawl 10 10 8 28 2
Rubus argutus prickly Florida blackberry 11 10 7 28 2
Passiflora sp. passion fruit, passion 10 9 27 3
Phormium tenax New Zealand flax 8 10 8 26 4
Schinus terebinthifolius Christmas berry 11 10 5 26 4
Senecio madagascariensis fireweed 9 8 9 26 4
Lantana camara lantana 9 8 8 25 5
Pluchea carolinensis sourbush 9 7 9 25 5
Psidium guajava common guava 9 7 9 25 5
Buddleia asiatica dog tail 6 10 8 24 6
Cirsium vulgare bull thistle 4 10 10 24 6
Eucalyptus robusta swamp mahogany, 9 8 24 6
Fraxinus uhdei tropical ash 9 7 24 6
Melaleuca quinquenervia paperbark 10 7 24 6
Phytolacca octandra Pokeweed 7 10 7 24 6
Pinus spp. loblolly, slash, Monterey 7 10 7 24 6
Acacia mearnsii black wattle 10 6 23 7
Corynocarpus laevigata karaka nut 6 10 23 7
Syzgium cumini Java plum 6 9 23 7
Tibouchina herbacea glorybush, cane Tibouchina | 9 10 4 23 7
Ageratina riparia Hamakua pamakani 9 10 3 22 8
Cupressus macrocarpa Monterey cypress 6 8 22 8
Rosa multiflora multiflora rose 7 8 22 8
Rubus rosifolius Thimbleberry 7 10 5 22 8
Ulex europaeus Gorse 7 7 8 22 8
Ageratina adenophora Maui pamakani (upright) 9 10 4 21 9
Casuarina equisetifolia Ironwood 9 8 4 21 9
Leucena leucocephala Koa haole 9 8 21 9
Cyathea cooperi* Australian Tree fern 9 7 4 20 10
Hedychium gardenarium* Himalayan ginger, kahili 9 6 20 10
Melinis minutiflora molasses grass 9 10 1 20 10

*Individual weeds may suddenly increase in rank depending on presence in Kamakou Preserve.
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Appendix 6. East Moloka‘i Watershed Partnership Fact Sheet

East Moloka‘i Watershed Partnership (EMoWP)

The East Moloka‘i Watershed Partnership was formed in November 1999, to protect the best remaining native
forest watershed areas on the East Moloka‘i Mountains. A grass roots community effort which eventually led to
Moloka‘i being designated an USDA “Enterprise Community (EC)”” designation, played a key role in the formation
of the partnership. The EC also called, “Ke Aupuni Lokahi (KAL)” helped kick off the partnership’s first project,
the Kamalo/Kapualei Watershed Project. The Nature Conservancy’s Moloka‘i Program is the coordinator of the

EMoWP.

Our Approach

The partnership uses the traditional
Hawaiian land division, or ahupua‘a,
approach to protecting the EMoWP
watershed landscapes, with the
upper native forests systems as the
highest priority. Such an approach
tries to protect watershed areas
from the mountain top to the sea.
Controlling threats such as hoofed
animals and invasive weeds are key
strategies to protecting the best
remaining native forest areas and to
increase vegetation to the highly
denuded, eroding mid-elevation
slopes and thus reducing the
sedimentation rate that severely
impacts the adjoining fringing reefs.

Y1 N B %
&

Native upper-forestsystems

Key Strategies

= Fences to protect the upper forest systems.
= Reduction of feral animal populations

= Monitoring systems that help guide and document
management actions.

= Community outreach that engages, educates and gains the
support of the local communities.

=Continual development of the partnership through
fundraising, capacity building and landowner expansion.

= Involvement with fire (Moloka‘i Fire Task Force) and island
invasive species efforts (Moloka‘i subcommittee of the Maui
Invasive Species Committee).
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Land-based Partners (44,100 acres)

. Kamehameha Schools Bishop Estate, Kamald Ahupua‘a (3,566 acres); Keawanui Ahupua‘a (192 acres)
] Kapualei Ranch, Kapualei Ahupua‘a (1680 acres)

. Kawela Plantation Homeowner’s Association, Kawela Ahupua‘a (5,500 acres)

] State Division of Forestry and Wildlife, Pu‘u Ali‘i (1,330 acres) and Olokui (1,620 acres) Natural Area

Reserves. and the Molokai Forest Reserve East ‘Ohi‘a (220 acres), ‘Ualapu‘e (194 acres), Puko‘o (124

acres), Honouliwai and Keopukaloa (1,188 acres)

. National Parks Service, Kalaupapa National Historical Park (10,800 acres)

] The Nature Conservancy, Kamakou (2,774 acres) and Pelekunu Preserves (5,714 acres)
] The Thacker Corporation, Ka‘amola Ahupua‘a (33 acres)

] Pedro and Wond, West ‘Ohi‘a Ahupua‘a (170 acres)

] Vernon Suzuki, Manawai Ahupua‘a (200 acres)

] Dunnam Trusts, Kalua‘aha Ahupua‘a (700 acres)

. llima Partnership, Mapulehu Ahupua‘a (1,159 acres)

= Moloka’i Land Trust, Kawaikapu Ahupua‘a (200 acres)

. Dunbar Ranch Partners, Kainalu Ahupua‘a (400 acres)

Agency Partners

. Ke Aupuni Lokahi, Enterprise Community Governance Board — community, funder
= Maui County (DWS & OED) - funders

. Moloka‘i/Lanai Soil and Water Conservation District - erosion experts

- USDA Natural Resource Conservation Services - erosion experts, funder

. US Fish & Wildlife Service — funder, rare species/ecosystem experts

. US Geological Services, Hydrological, erosion and sedimentation experts

. EPA - non-point source pollution expert, funder

. Hawai‘i Department of Health, non-point source pollution expert, funder

OL- State Olokui N atural Area Reserve
PA- State Puu Alii Natural Area Reserve
WL- State Forest Reserve Wailau
KN- K National Histori
KP- Kawela Plantations

KS- Kamehameha Schools, Kamalo

KR- Kapualei Ranch

KA- Kamakou Preserve, TNC

PP- Pelekunu Preserve, TNC

ES- East Slope, Multiple Owners (TNC Lead)

| Park

East Molokai Watershed Partnership
Partners and Native Ecosystems

N
138000 T el J
) Miles
0 1 2 ....... 9/2015 MolokaiTargets2_EMoWP.mxd RK, HIFO, HI

East Molokai Watershed Partners

[ eMowp North Slope (Multiple Leads)

2 eMowe South Slope (TNC Lead)
EMOWP East Slope (TNC Lead)

Native Ecosystems
Lowland Dry Ecosystems
Lowland Mesic Forest & Shrubland [l Wet Giff
Lowland Wet Forest & Shrubland {777} Marine Systems

[ Montane Mesic Forest & Shrubland *+==** Proposed Pakui Fence
I Montane Wet Forest

“._. Existing Fences
™., Major Roads
— Perennial Streams

Contact: The Nature Conservancy Moloka‘i Program, 808 553-5236, emisaki@tnc.org

Key Plans: EMoWP 2020 South Slope Management Action Plan; Pelekunu Preserve Long Term Management

Plan; Kamakou Preserve Long-Range Management Plan
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Appendix 7. Research conducted at The Nature Conservancy’s Moloka‘i Preserves,
July 1994-June 2017

Ongoing Projects

Long term climate change and carbon sequestration in Hawaiian mountain bogs: Pépé‘opae, Molokai.

Dr. David W. Beilman, UH Manoa, Geography Dept. with collaboration from Niklas Schneider, Axel

Timmerman (Oceanography) and assistance from Karl Hsu and Derek Ford.
Pepe‘opae Bog represents a very rare community type, the Hawaiian montane bog. Aside from
harboring a specific set of plants, bog systems are critical sites of long term carbon storage and
provide a window to understanding past climate changes. Dave Beilman began research there
on May 28™, 2013 to look at past changes to that bog and others statewide. According to his
research, the bog’s inception was roughly 12,000 years ago, which has since been punctuated by
pulses of organic matter accumulation. Bogs contain dateable carbon records of past climates
and may provide more information about the impacts of climate change. Pépé‘opae Bog on
Molokai is a particularly important bog because it lies geographically in the middle of the
Hawaiian Island Chain and may thus give information about general impacts across the chain.

Lineage diversification in the Hawaiian flowering plant genus Astelia (Astelicaceae)
Joanne L. Birch PhD Candidate, UH Manoa, Botany Dept.
Research began June 22, 2007. Study of the evolutionary relationships of Hawaiian Astelia sp.

Role of orb web-building in the adaptive radiation of the Hawaiian Tetragnatha (Tetragnathiadae) and

Cyclosa (Araneidae) spider.

Dr. Todd Blackledge, University of California, Berkeley. Blackledge todd@hotmail.com
Research began Aug. 7-9, 2000. Kamakou Preserve. Collected Tetragnatha sp. And Cyclosa sp.
and made photo vouchers of webs. Collections to be deposited in the Essig Museum of
Entomology, University of California, Berkeley. Holotype material to be deposited at Bishop
Museum. Initial results supports the hypothesis that evolutionary diversification of web building
has been an important contributor to the speciation of Hawaiian Tetragnatha. Continued study
will determine the factors contributing to the biodiversity of Hawaiian spiders and how they
function in Hawaiian ecosystems.

Evolutionary relationships and ecology of the endemic Hawaiian tephritid flies in the genus Trupanea.

Dr. Johnathan Brown, Grinnell College. brownj@grinnell.edu
Research began in May 2002. Last visit was October 21-22, 2010. Kamakou Preserve. Collections
will be deposited at Bishop Museum. The goals are to understand the evolution of host plant
use, including any role that host switching has had on speciation, and the rate of evolution in
behavioral and morphological characters that distinguish species of flies. The seed predators’
hosts include endemic Hawaiian plants from at least 3 radiations: the silversword alliance
(Dubautia, Agyroxiphium), Bidens, and Artemisia. Dimorphism identified on the wings of the
Trupanea and a difference in diet, indicate that there may be a Moloka‘i endemic species which
infests seed heads of Dubautia plantaginea. DNA comparison pending.

Microhabitat selection and morphological constraint in the insect visual system

Butler-Higa, Marguerite and Jeffrey Scales, University of Hawai‘i at Manoa
Study began April 5, 2011, looking at morphological differences in the eye structure of
Megalagrion damselflies. Collections were made in March 2015 in Kamakou. Body reflectance
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was measured along with habitat, perch and light data.

Genetic lineage of the Hawaiian dragonfly (Anax strenuous)

Seth Bybee, Brigham Young University, Dept. of Biology.
Research began at Kamakou Preserve in August 2012, comparing genetic sequences between
samples on Molokai to others statewide to learn about potential colonization patterns.

Genetic differences in the Hawaiian Coprosma (Family Rubiaceae).

Jason Cantley, UH Manoa, Dept of Botany.
Molokai is home to four species of Coprosma, or in Hawaiian, pilo, a common native forest
shrubs. These shrubs also commonly hybridize, making their identification challenging.
Collections were made in Kamakou Preserve on March 2013 by Jason Cantley, UH Manoa for
DNA analysis. Research thus far suggests new varieties and species possibly unique to Molokai
exist. Cantley is now pursuing a larger review of the entire genus across the Hawaiian
archipelago in a post-doctorate project.

Understanding the way that organic matter moves from the organic litter layer to the underlying
mineral soil.
Oliver Chadwick, University of California
Research began June 19, 2007 and is an extension of soil studies being conducted by Peter
Vitousek.

Color variation and species distributions of Megalagrion damselflies.

Idelle Cooper, Zoology Dept, Michigan State University
Study began in Sept 2010. Collections of M. calliphya and M. hawaiiense, indicate that color
morphs of the same species vary between different islands in the main Hawaiian islands. A
publication in the European Society for Evolutionary Biology was produced, indicating that the
red coloration in these damselflies is associated with greater exposure to solar radiation (less
canopy cover). Additional investigation is taking place into antioxidant properties found in those
pigments which may function as UV sunscreens. Further investigation is also examining larval gill
shape with respect to other factors in the aquatic environment.

Community Assembly in Hawaiian Spiders, Adaptive Radiation in Tetragnatha & Ariamnes and
Molecular Genetics & Evolution of the Hawaiian Happy Face Spider.
Cotoras, Darko, William Roderick, Andrew Rominger and Rosemary Gillespie
Investigation into adaptive radiation of many native spider species. Field research began in
Kamakou preserve in June 2012. Several new species of spiders are likely to be described.

A study of Aquatic insects as indicators of stream health in Pelekunu Valley.

Dr. Ron Englund, Bishop Museum.
Research initiated May 24-25, 2000 and is expected to continue annually. Pelekunu Preserve.
Collections of aquatic insects as a part of Pelekunu stream monitoring effort in conjunction with
TNCH and State Dept. of Aquatic Resources (DAR). Final deposition of collected specimen at
Bishop Museum.

Vespula project
Megalagrion damselfly survey
David Foote (Hawai‘i Volcanoes National Park).
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Vespula research began August 1998.
Megalagrion damselfly surveys were conducted in August 2005 and August 2006.

Hawai‘i Forest Bird Interagency Database Project.

Dr. Scott Fretz, et. al., Hawai‘i Department of Land and Natural Resources, Division of Fish and Wildlife.
Research last conducted 2009. Kamakou and Pelekunu Preserves. Forest Bird surveys are
conducted on each of the five main islands on a five year rotation basis in key native forest bird
habitat including those lands being actively managed to enhance forest bird habitat. Data is
entered into a centralized database and analyzed for trends. Web site information is available at
http://biology.usgs.gov/pierc/HFBIDSite/HFBIDPHome.htm

Networks of Parasitoid Wasps (family Ichneumonidae and Brachonidae) and their hosts in Hawaiian

Forests.

Graham, Natalie, UC Berkley
Parasitoid wasps belonging to the families Ichneumonidae and Brachonidae include both
introduced species and those unique to the Hawaiian islands. Introduced parasitoid wasps have
recently been found to create trophic chain reactions and alter food webs by impacting the
native moths in which they lay their eggs and thus native bird populations. Graham is looking to
investigate differences in host relationships in native and non-native parasitoid wasps
throughout the islands.

Origin and stabilization mechanisms of organic nitrogen forms in soil.

Dr. Georg Guggenberger, Martin Luther University Halle-Wittenberg, Germany
Research began June 19, 2007 and is an extension of soil studies being conducted by Peter
Vitousek.

Mark and recapture of Partulina redfieldi and Perdicella helena (tree snails) at Kamakou Preserve.
Dr. Mike Hadfield, Department of Zoology, University of Hawai'i.
Research began January 1984 and is in progress. Last visit May 2006 Kamakou Preserve. Long-
term monitoring of populations of P. redfieldi on and at the base of five trees has occurred for
20 years and is critical to major conservation planning for the entire group. Monitoring results
guide management actions.

Captive breeding of Partulina redfieldii and release at Kamakou Preserve.
Dr. Mike Hadfield, Department of Zoology, University of Hawai‘i.
Research began January 1984 and is in progress.

Collecting Hawaiian Omiodes moths from TNCH Moloka‘i Preserves

William Haines, Graduate student , University of Hawai‘i at Manoa
Collections began July 2005, Last visit was December 31, 2005. The objective of this project is to
relocate populations of presumed extinct species of Omiodes moths, as well as those species
considered “species of concern”. This project will result in a rigorous assessment of the
taxonomic and conservation status of this genus in Hawai‘i. If surviving populations of extinct
Omiodes are discovered, further steps can be taken towards determining population health and
developing a management plan for Hawaiian leafroller moths.

Surveying for the Kamehameha butterfly Vanessa tameamea at Kamakou Preserve
William Haines, Graduate student , University of Hawai‘i at Manoa
Collections began in May 2014. The objective of this project is to identify the current extent of
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the Hawaiian endemic Kamehameha butterfly across Hawaii. The Hawaiian nettles (family
Urticaceae) on which they exclusively feed and nest were examined for signs including eggs,
caterpillars and feeding damage.

Functional Trait evolution in the Hawaiian endemic Planchonella sandwicensis

Chris Havran, Graduate Student, Campbell University and Ulf Swenson, Dept. of Botany in Stockholm.
Research began in June 2012 into the morphology of ‘ala‘a (Planchonella sandwicensis), a
Hawaiian endemic hardwood. Examines relationship between leaf traits and local rainfall. Fruit
shape, leaf size and stomatal density correlate positively with rainfall (larger leaves in wetter
areas). Further collection/collaboration planned with Ulf Swenson, Senior Research Scientist,
Dept of Botany in Stockholm took place in FY2016 to look at its evolutionary lineage and
taxonomy. Curent evidence uncovered by Swenson and Havran suggests that there are actually
two species of Planchonella in the islands, one that is purple-fruited and the other that is yellow-
fruited.

Reconstructing the patterns of host-plant utilization in the evolutionary history of Nesosydne

planthoppers.

Gerald Luke Hasty, University of California, Berkeley, Ph.D. program.
Research began March 24-27, 2001. Kamakou Preserve. Collections will be deposited at the
Bernice P. Bishop Museum or E.O. Essig Museum, Berkeley, CA. Diversification in host-plant use
in Nesosydne planthoppers was important for the proliferation of species found in Hawai‘i.

Prostostelids of Hawai‘i
Drs. Don Hemmes; Fred Spiegel
Research began January 3, 2007. Report pending.

Succinea caduca sampling at Mo‘omomi Preserve

Dr. Brenden Holland and Dr. Robert Cowie, Center for Conservation Research and Training

University of Hawai‘i, Manoa bholland@hawaii.edu
Collections occurred on March 10, 2005. As part of an ongoing NSF-funded evolutionary biology
study of the endemic succineid land snail fauna of the Hawaiian Islands. Collections will be
deposited in the Malacology Collection at the Bishop Museum.

Taxonomy and ecology of Hawaiian Rotifera: a contribution to the biodiversity and zoogeography of

oceanic islands.

Dr. Christian D. Jersabek, Academy of Natural Sciences. Jerswabek@acnatsci.org
Research began March 5-6, 2001. Kamakou Preserve. Assess the biodiversity of freshwater
invertebrates (micrometazoa) in wetland ecosystems that are currently considered to be at
special risk.

Evolutionary biology, genetics, ecology, and behavior of Hawaiian Drosophilidae.

Dr. Ken Kaneshiro, University of Hawai‘i. kykaneshi@hawaii.edu
Research began 1963 and is in progress. On a March 1999 trip, D. differens was collected at a
higher elevation than previously collected. Until now, this unique Moloka‘i species had not been
seen in over 15 years. Combined with other data from the Big Island, this significant finding
indicates that some Drosophila species may be “moving” upland, perhaps in response to
environmental changes.
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Reproductive Biology of Solanum nelsonii in the Mo‘omomi Preserve, Hawai‘i.

Emi Kuroiwa, University of lllinois at Chicago
Research began March 23, 2011, looking breeding systems, pollination and population structure
in Solanum nelsonii at Mo‘omomi Preserve. Research showed that despite relatively small
numbers of these plants, preserve populations remain rather genetically diverse. Natural
populations of the plant exist only on southwest Hawaii island, northwest Molokai, and the
northwest Hawaiian Islands.

A Comparative Approach to the Evolutionary Biology of Hawaiian Insects: Population Genetic and
Phylogenetic Studies
Rick LaPoint,UC Berkeley
Research began Jan 10, 2011, studying speciation in leafhoppers and flys, with potentially 5 new
species discovered in the genus Campsicnemus.

Taxonomic studies of Hawaiian predatory ground beetles (Carabidae).

James Lieberr, Cornell University & Dan Polhemus, U.S. National Museum of Natural History,

Smithsonian Institution.
Research initiated in Spring 1991. Last visit on May 10-16, 2005. Hawai‘i hosts about 350 native
Carabid beetle species exclusive to the islands — 55 species are exclusive to Moloka‘i. Species
distributions on Moloka‘i exist in two natural areas including Kawela-Pu‘u Kolekole and Wailau-
Kainalu. Speciation has occurred repeatedly between these areas and this study will investigate
how these species behave in their natural habitats. Voucher specimen will be deposited at
Cornell University, Bishop Museum, or the Smithsonian.

Hawaiian Monk Seal Foraging and Epidemiology Study

Charles Littnan, Ph.D.Research Ecologist Hawaiian Monk Seal Research Program

Pacific Islands Fisheries Science Center, NOAA Fisheries
Research began April 12, 2004. Last research conducted September 18- 22, 2005 Mo‘omomi
Preserve. Flipper tag, health screen, seals to get a better idea of population size and health of
seals in the main Hawaiian Islands.

Collecting Hylaeus yellow-faced bees in Kamakou and Mo‘omomi Preserves to determine which

species are extant.

Karl Magnacca, Cornell University.
Research began in March 1999. Kamakou and Mo‘omomi Preserve. Collections are deposited at
the Cornell University Insect Collection and the Bishop Museum. Conduct phylogenetic studies
using molecular and morphological methods, and determine feeding preferences by
examination of pollen in larval provisions. Conservation aspect of study is to determine extant
species of Nesoprosopis and their distribution in protected areas. Collected in June, August
1999, June 2001. The four known species of Hylaeus at Moomomi Preserve are federally listed
as endangered as of 2017. Magnacca has aided with TNC staff identification of Hylaeus to the
genus level at locations in upper Kawela and at Kawaaloa Bay, Molokai in FY13-14, and
Magnacca’s recent visit to the Moomomi preserve on June 9, 2017 confirmed the continued
presence of Hylaeus anthracinus.

The Utility of DNA Barcoding in Hawaiian Insects.
Karl Magnacca and Donald Price, University of Hawai'‘i-Hilo,
Began field work Dec 14-16, 2010. Research to see if the Hawaiian Drosophila (fruit flies) can be
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identified using various processes of DNA/mitochondrial analysis. Collections in and around
Kamakou Preserve in Dec 2010 resulted in 2 new island records: D. odontophallus and D.
orphnopeza, and relocation of the rare Maui Nui species, D. sodomae.

Inter-island population genetics of Dubautia laxa within the Hawaiian Archipelago.

Mitchell McGlaughlin, Rancho Santa Ana Botanic Garden / Claremont Graduate University, Ph.D.

program.
Research initiated Sept. 27-30, 2002. Kamakou Preserve. Document the extent of genetic
variability and sub-division among populations and islands to formulate hypotheses about D.
laxa diversification and adaptation over time. Also gathering data on the number and location of
extant populations and major threats.

Community dynamics and long-term conservation potential of Mo‘omomi dunes (NW Moloka‘i) and

related strand areas of Maui County.

Arthur C. Medeiros, Pacific Island Ecosystem Research Center.
Research initiated June 21, 2004. Mo‘omomi Preserve. Document long-term changes in
vegetation communities and document the current stand structure of the plant communities to
be used as a proposed template for restoration of coastal sites in various substrate types
elsewhere in Maui County. Collected propagules will be grown in collaboration with Maui Nui
Botanical Gardens, and used as a gene bank for restoration of other Maui County sites.

Biogeography and Repeated Evolution of Flightlessness in Cave and Alpine Hawaiian Moths.

Matt Medeiros, UC Berkeley, Dept. of Integrative Biology PhD dissertation.
Revising two genera of Hawaiian moths, Shrankia (Noctuidae) and Thyrocopa (Oecophoridae).
Mites (Parasitengona: Trombellidae) appear to be infecting larger moth species (esp.,
Scotorythra). Researcher to contact TNC if control method is identified.

Comparative fern diversity at Kamakou preserve, Moloka‘i

Dr. Klaus Mehltreter.
Project executed May 24-30, 2010. Fern diversity surveyed on 10 transects in Kamakou Preserve
around the Pépé‘opae Boardwalk. No introduced fern species were found on transects. The fern
species richness index of 33 species/1000 m? in the study is among the highest in the Hawaiian
Islands, only comparable with some sites on Maui with 35-42 species on sampled areas twice as
large as in Kamakou. Nineteen fern species were vouchered and deposited at UH Manoa.

Phylogeny and geographical relation in the fern genus Elaphaglossum.

Dr. John Mickel, New York Botanical Garden, Robbin Moran, Timothy Motley.
Project initiated Feb. 4, 2004. Kamakou Preserve. Determine the phylogenetic and geographical
relationships of the genus world-wide using molecular techniques. The Hawai‘i origins are likely
from the South Pacific but one species may originate from Mexico. Project support from the
National Science Foundation. Voucher specimen deposited at the New York Botanical Garden
herbarium.

Breeding ecology and oviposition preferences of the Hawaiian Drosophilidae.
Drs. Steven L. Montgomery, Michael Kambysellis, and Elysse Craddock, and David Baer. University of
Hawai‘i, NY University, University of NY. (808) 676-4974

Research began July 1998 and is in progress. Kamakou Preserve.
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Evaluation of native invertebrates at Mo‘omomi for listing under the Endangered Species Act.

Dr. Steven L. Montgomery, Anita Manning. (808) 676-4974
Research began December 1997 and is in progress. Collections of specimens will be deposited in
Bishop Museum (Honolulu).

Catalog of Hawaiian Drosophilidae and their host plants and study of the phylogenetic relationships

among the major groups of the family Drosophilidae.

Dr. Patrick O’Grady
Research began in April 2002 and is in progress. Kamakou Preserve. The research goals are: (1)
to catalog of the endemic Hawaiian Drosophilidae and their host plants, making specific notes
on abundance, distribution, and ecological associations; (2) to infer the phylogenetic
relationships among the major groups of the family Drosophilidae, especially the endemic
Hawaiian species, using molecular character data and phylogenetic methodology.

Plant Extinction Prevention Program

Ane Bakutis, Hank Oppenheimer
This project began in May 2006. The Maui Nui Genetic Safety Net, now the Plant Extinction
Prevention Program (PEPP), focuses on stabilizing, seed collection and storage and propagation
of endangered plants on the brink of extinction (less than fifty plants in the wild, in the world).
PEPP has a part-time staff on Molokai dedicated to the preservation of these plants.

Collection of propagules and/or status updates of the following plant species from Moloka‘i:
Adenophorus periens, Cyanea dunbarii, Cyanea procera, Gouania hillebrandii, Phyllostegia manii (or P.
hispida), Platanthera holochila, Stenogyne bifida, Pritchardia munroi.
Steve Perlman, Natalia Tangalin, Ken Wood of National Tropical Botanical Garden.
Plant propagules collected for ex-situ propagation at the National Tropical Botatical Gardens on
Kaua‘i and other appropriate facilities. Collection trips began in February 1991. Collections are
on-going. “Genetic Safety Net” Program began in Jan 2001 and later became the Plant Extinction
Prevention Program.

Nesting behavior in native solitary yellow-faced bees (Hylaeus)

Plentovich, Sheldon (USFWS) and Jason Graham
Very little is known about the Hawaiian yellow-faced solitary bees (a.k.a. YFB, genus Hylaeus),
much less their nesting behavior. At the coast, where they are most endangered, YFB do not
nest in hives, but lay individual eggs in dead, hollowed out branches of naupaka (Scaevola spp.).
Because this is difficult to observe, Graham and Plentovich have created artificial YFB nesting
habitat from drilled pieces of 2x4 lumber with removable pieces of clear plastic tubing sized to
that of the dead naupaka. The efforts would allow scientists to transport nests to restock other
locales where YFB have become far rarer.

Survey of Metrosideros polymorpha arthropod fauna across the long substrate age gradient in the
Hawaiian Islands.

Dr. Dan A. Polhemus, Daniel S. Gruner, Curtis P. Ewing, Smithsonian Institution, Bishop Museum and
University of Hawai'‘i joint research project.
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Research began in October 1997 and is in progress. Kamakou Preserve.

Systematics, evolution and conservation of the Hawaiian noctuids (Lepidoptera: Noctuidae)

Prestes, Andersonn, University of Hawaii at Manoa and Will Haines
Though noctuids are the largest family of Lepidoptera (moths and butterflies) and 73 Hawaiian
endemic species exist, little information on abundance, distribution or conservation status is
known, and some of the Hawaiian species are reportedly extinct. Collections began in Kamakou
Preserve in September 2014 and will begin to provide basic information such as geographical
range, biology, ecology and evolution for species in this poorly understood family.

15N Natural abundance of soil microbial biomass as a tool for assessing controls on N-cycling processes

in ecosystems.

Egbert Schwartz, Paul Dijkstra, Steve Hart & Bruce Hungate, Northern Arizona University.
Research initiated Oct 10, 2004 and will be in progress for the next 3 years. Kamakou Preserve.
This study will research the effect of substrate age on the natural abundance stable N isotope
composition of the soil microbial biomass and will relate this to ecosystem level N-cycling
processes. Results from this project will open a window in soil microbial activity and provide a
better understanding of how ecosystem processes of disturbance, alien invasion and succession
(ecosystem and soil health) affect soil microbial life, and vice versa. Support provided by the
National Science Foundation (DEB-0416223) and in collaboration with Peter Vitousek.

Biodiversity Survey of Freshwater Algae of the Hawaiian Islands

Alison Sherwood, UH Manoa, Botany Dept.
Part of a National Science Foundation project to inventory freshwater algae of the Hawaiian
Islands. Areas surveyed on Moloka‘i include Halawa Valley, Pelekunu and Kamakou Preserves.
First study to inventory freshwater algae in Hawai‘i in over 50 years. Kamakou Preserve
collections began in May 2010. Specimens being analyzed to determine species.

Partulina redfieldii around Puu Kolekole, Molokai.

David Sischo, UH Manoa
Began in March 2012. Survey outside the area known as “Snail Meadow” in Kamakou Preserve
comparing meadow and connected-forest habitat to determine if habitat fragmentation has an
effect on genetic diversity, inbreeding, and population structure of this Hawaiian tree snail.

Moore DNA Barcoding Project for Clermontia, Cyrtandra, and Metrosideros

Elizabeth Stacy and Donald Price, Project Technician: Jennifer Johansen, UH Hilo.
Examination of DNA sequences from Clermontia, Cyrtandra, and Metrosideros species to
establish DNA barcoding as a means to facilitate plant species identification. Three species of
Cyrtandra (C. procera, C. macrocalyx, and a taxonomically unclear Cyrtandra) and three species
of Clermontia (C. pallida, C. kakeana, and C. arborescens waikoluensis) were sampled, and
approximately ten taxa of Metrosideros.

Biological survey of endangered species throughout the Hawaiian archipelago.
Ken Wood, National Tropical Botanical Garden [Conservation Dept.] kenwood@ntbg.org

Kamakou LRMP FY19-FY24 Page A17





Research began in Dec. 1997. The main goal is to establish conservation collections of all
endangered taxa in order to conserve their unique line of evolutionary divergence. Biological
survey focus on the collection of endangered species throughout the Hawaiian archipelago
including the collection of seed, tissue, and genetic collections. This project is being funded by
the Weathertop Foundation.

On-going Projects (unsure of status)

The critically endangered endemic fern genus Diellia (Aspleniaceae): its population structure and

ecology.

Ruth Aguraiuja, Institute of Botany and Ecology, University of Tartu.
Research began in July 8-11, 2003. Kamakou Preserve. Population stage structure will describe
the condition of all local population for the endemic fern taxa of Diellia on the Hawaiian Islands
and will be used to understand the regional dynamics of the species. Since these species are
endangered, this information is needed for conservation purposes. No final report on file.

Multi-temporal, hyperspectral mapping of landforms, surface deposits, and vegetation in the

Mo‘omomi Dunes Preserve.

Dr. Ray E. Arvidson, Thomas Stein, Maggie Grabow, Julie Mintzer, Eric Frye, Meredith Berwick, Rachel

Torrey, Washington University.
Research began on August 18-27, 2004. Mo‘omomi Preserve. This project is supported by the
Pathfinder Program in Environmental Sustainability in which 5 undergraduate senior year thesis
projects will be completed at the end of this year. Their analyses of digital images and maps
acquired from spectrometry (MASTER, AVIRIS, and ASTER) will result in a better understanding
of nature and distribution of landforms, deposits and vegetative covers on the dunes. Analyses
of maps from 20 years ago will show how the dunes changed over time.

Defining units of conservation: Genetic distinctiveness of the Moloka‘i Amakihi.

Dr. Robert Fleischer and Cheryl Tarr, National Zoological Park, Smithsonian Institution.
Objectives: 1) assess the extent of genetic differentiation between the Moloka‘i amakihi and
other amakihi populations (primarily Maui) through analysis of nucleotide sequence variation in
a hypervariable region of mitochondrial DNA; 2) determine the level of variability within the
Moloka‘i amakihi population relative to other amakihi populations; and 3) compare the
differentiation between populations to the average divergence within populations. If the
Moloka‘i amakihi is distinct, then the average divergence between it and its sister population
(presumably Maui) will exceed the average divergence within each population. Research began
March 1995 and is in progress.

The impact of Tropical ash (Fraxinus uhdei) on understory vegetation composition in a native forest on
Moloka‘i and prospects for management of this invasive species.
Lyman Perry, Geography Department, University of Hawai‘i at Mdnoa
Research began in 1992 and is in progress (draft summary to be sent, Dec. 2000). Kamakou
Preserve.

Hawaiian Bristletails.
Alan De Quieroz, University of Nevada, Reno (Dept. of Biology)
Very little is known about the Hawaiian bristletails, cousins to the insects known
collectively as silverfish (order Archaeognatha). Bristletails were collected from Kamakou
preserve by lead researcher Alan de Quieroz in early September 2012. Preliminary results
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suggest that the genus is highly variable, and a Molokai endemic species may exist.

Mycofloristic, revisionary, and monographic studies in the Xylariaceae.

Dr. Jack D. Rodgers, Washington State University
This mycofloristic study of this family of fungus (Xylariaceae) was proposed in order to assess
this mycobiota while it is still available. Research began in January 1996 and is in progress.

Ecological Diversity, Systematics and Conservation of Hyposmocoma (Cosmopterigidae).

Daniel Rubinoff, University of Hawai'i.
Research initiated May 18-20, 2004. Kamakou Preserve. Develop a systematic framework for
examining ecological and phylogenetic patterns of ecological diversification, and enable a
conservation assessment to be made for the group. Vouchers will be deposited at the University
of Hawai‘i Insect Museum.

Characterization of the diversity of egg-case morphologies from Hawai‘i Tetragnatha species.

Joseph Spagna, University of California, Berkeley, Ph.D. program.
Research began March 24-26, 2001. Kamakou Preserve. Voucher specimen will be deposited at
the Essig Museum of Entomology, UC Berkeley. This study will characterize the diversity of egg-
case morphologies from Hawai‘i Tetragnatha species and placement of this data in phylogenetic
and biogeographical contexts.

Population genetic study of the Hawaiian endemic Hillebrandia sandwicensis (Begoniaceae).

Dr. Mark Tebbitt, Brooklyn Botanic Garden; Dr. Susan Swenson, Ithaca College;

Dr. James Yeadon, Brooklyn Botanic Garden; Zeke Nims, Ithaca College student;

Wendy Clement, Ithaca College student.
Research initiated May 19, 2000 and is in progress. Kamakou Preserve. Collected leaf samples of
Hillebrandia sandwicensis. One herbarium specimen deposited at Bishop Museum; Silica dried
material will be deposited at Brooklyn Botanical Garden.

The diet of the invasive Jackson Chameleon (Chameleo jacksonii) in native Hawaiian dominated

systems

Van Kleek, Melissa, Hawaiian Tree Snail Conservation Lab, University of Hawaii at Méanoa.
Jackson Chameleons are household pets abdicated by their caretakers and released into the wild
that have since begun to feed on native species including native tree snails (kahuli) and native
insects including the native damselflies. Van Kleek is collecting these invasive lizards to identify
their diet and potential impacts to native food webs and communities.

Evaluation of below-ground patterns of primary succession and community development in the
Hawaiian archipelago.
Dr. David Wardle, Landcare Research Surface; Dr. Richard Bardgett, Landcasle University; Gustavo
Hormiga.
Research initiated on June 22, 2000. Kamakou Preserve. Collections of soil and plant litter from
site near Pu‘u Kolekole cabin.

Terrestrial Orchid Conservation by Symbiotic Seed Germination.
Dr. Larry W. Zettler, lllinois College. lwzettle@hilltop.ic.edu
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Research initiated Aug. 8, 2003. Kamakou Preserve. Set up field trials for Platanthera holochila
seed germination with naturally occurring symbiotic mycorrhizal fungi, with goal of improving
propagation efforts to ensure that orchids persist in the natural setting. Zettler reports that
growing Platanthera with non-native fungi was successful, as was growing the orchid in a sterile
medium. Growing with the associated Hawaiian fungi was not successful. Nine seedlings of the
rare orchid were reintroduced from Dr. Zettler’s lab to an unoccupied exclosure in the Kamakou
Preserve in March 2011.

Completed Projects and Pending Reports

Inventory and documentation of the current distribution and systematic status of a few Moloka‘i

plants with screening for novel therapeutic activity.

Carol Annable, New York Botanical Garden. (808) 261-7397
Research began February 1998 and is complete. Kamakou and Mo‘omomi Preserve. Collections
to be deposited in NYBG, BPBM. Collected Clermontia grandiflora, Alnus nepalensis, Lycopodium
venustulun at Kamakou,; Chamaesyce degeneri, Heliotropium anomalum var. argenteum, and
Fimbristylis cymosa at Mo‘omomi. No published report will be made.

Systematics and Evolution of Hawaiian Planthoppers (Insecta: Hemiptera: Fulgoromorpha:

Delphacidae and Cixiidae).

Drs. Manfred Asche, Hannelore Hoch, Museum fur Naturkunde Berlin manfred.asche@rz.hu-berlin.de
Research began March 1998. Evaluation of song patterns is in progress. Kamakou Preserve.
Collected Oliarus sp.aff hevahva, O. morai, O. similis molokaiana, lolania sp., Leialoha sp. aff
mauiensis, Nesosydne sp., Siphanta acuta. Collections to be deposited in Bishop Museum
(Honolulu), Museum fur Naturkunde Berlin. Created “Love songs from Paradise” compact disk
(Hawaiian planthopper mating calls from 5 islands; copy at Moloka‘i and HFO).

Risk Assessment for selected avian diseases in Hawaiian and Pacific Parks.

Dr. Carter Atkinson, Dr. Denis A. LaPointe, Sam Aruch, USGS-BRD, Pacific Island Ecosystem Research

Center.
Research was conducted January 2003- November 2003 and is completed. Kamakou and
Pelekunu Preserves, Kalaupapa National Historical Park, Haleakala National Park (NP), and the
NP of American Samoa. Assess severity and urgency of avian disease risks at the three national
parks and feasibility of controlling mosquito vectors. Report pending.

Origin and evolutionary diversification of the Hawaiian silversword alliance (Argyroxiphium, Dubautia,

Wilkesia).

Dr. Bruce Baldwin, University of California, Berkeley. Bbaldwin@uclink4.berkeley.edu
Research began June 2002. Kamakou Preserve. Voucher specimen will be deposited at the
University of California, Berkeley and Jepson Herbaria. Evidence from comparisons of nuclear
rDNA and chloroplast DNA show that introgressive hybridization and even hybrid speciation
have occurred on Kaua‘i but the degree to which these phenomena have influenced evolution of
the group on the younger islands remains uncertain. Comparing unlinked molecular markers
between populations on different islands is a powerful method for detecting whether
hybridization has had a lasting impact on the genetic composition of populations. Research has
lead to identification of two new species: a Moloka‘i endemic, Dubautia carrii, and a Maui
endemic, Dubautia hanaulaensis.
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Status and Biogeography of Rhyncogonus weevils in the Pacific.

Elin Claridge, Dr. George Roderick, U.C. Berkeley, Ph.D. program.
Research initiated June 28-July 1, 2003. Kamakou and Mo‘omomi Preserves. Conducting
phylogenetic analysis of the group to understand the processes of ecological diversification and
colonization processes on islands. Final deposition of collected specimen at Bishop Museum.

Genetic diversity and population structure of Sesbania tomentosa

David Cole, Pacific Island Ecosystem Research Center, USGS-BRD
Research Conducted February 7, 2006. Mo‘omomi Preserve.
Use randomly amplified polymorphic DNA (RAPD) marker analysis to address the following
guestions: How much genetic variability exists (remains) in HAVO populations of S. tomentosa,
as compared against a wider geographical sampling? Are all relic populations and taxonomic
varieties equally diverse (how is genetic variability structured)? How genetically similar or
dissimilar are the six existing population nodes and the varieties they contain? How does this
population structure relate to the occurrence of the species on the islands of Maui and Oahu?
The results and conclusions are expected by December 2007 and will be used to design an
augmentation and recovery plan for S. tomentosa.

Documentation of distribution and taxonomic resolution of reptile and amphibian fauna in Hawai‘i.
Ron Crombie, National Museum of Natural History.
Research began February 1998 and is complete. Kamakou and Mo‘omomi Preserve. Collections
to be deposited in the Sl herp collection at USNM. Collected one gecko from near TNC office. No
published report will be made.

Japanese Bush-Warbler: Population growth spread and impacts.

Jeffrey Foster, University of lllinois.
Research initiated July 17, 2004 and field collection has been completed. Kamakou Preserve and
Moloka‘i Forest Reserve. This study will assess the degree of morphological and genetic
adaptation that occurs following founder events, and will provide insight into the population
ecology of the invading bird species, Japanese bush-warbler (Cettia diphone). Analysis of the
bird’s diet will be done to assess the potential for resource competition with native bird species.

Taxonomic study and phylogenetic relationships among species of Hawaiian Dryopteris
(Dryopteridaceae) ferns.
Jennifer Geiger, University of Colorado at Boulder, Ph.D. program.

Research began June 14, 2001. Kamakou Preserve. Collections will be deposited at NTBG
and the University of Colorado herbarium (COLO). Morphological and molecular data will be
used to delimit species of Dryopteris. This study will determine the actual number and
distributions of Dryopteris species in Hawai‘i.

Phylogenetic relationships and breeding system evolution of insular Pacific Pittosporum
(Pittosporaceae).
Dr. Chrissen Gemmil, Postdoctoral visiting scientist at Smithsonian Institution, working with Drs.
Warren L. Wagner and Elizabeth Zimmer.
Research began June 1997. Kamakou Preserve. Collections of P. argentifolium specimens will be
deposited at US and/or BISH.

Remote Sensing in Tropical Dry Forests in Hawai‘i
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Dr. Thomas W. Gillespie University of California, Los Angeles
Research was conducted from June 26- July 27 2005. Kamakou preserve. There is currently no
comparative data on species richness, floristic composition, or the conservation status of woody
plant species or remaining fragments of tropical dry forest. Therefore, this endangered forest
type is ideal for testing a number of remote sensing, biogeographic, and conservation theories
related to such parameters in severely endangered and fragmented systems. At the stand level,
data on species richness, floristic composition, and forest structure at each study site was
collected will following Gentry (1982, 1988). Woody plant biodiversity will be quantified at the
stand and patch level in tropical dry forests of the Pacific.

Evolutionary Relationships, Interisland Biogeography, and Molecular Evolution in the Hawaiian Violets
(Viola: Violaceae). American Journal of Botany 96(11):2087-2099. 2009
J. Christopher Havran, Kenneth J. Sytsma, and Harvey E. Ballard, Jr.
Reviews relationships in evolution among the Hawaiian violets, proposing four taxa of violets found
on Molokai.

Reproductive biology, ecology, and genetics of Hawaiian violets

Chris Havran, Graduate Student, Ohio University Dept. of Environmental and Plant Biology
Research began July 2006 and is ongoing. The study is looking at environmental
characterization, reproductive characterization, physiological characterization, and ecological
genomics. Four species have been identified on Molokai. See publication section.

Collection and documentation of fungi in Kamakou Preserve.

Drs. Don Hemmes (University of Hawai‘i at Hilo), Robert Gilbertson (University of Arizona), Jack Rogers

(Washington State University), and Fred Spiegel (University of Arkansas).
Studies are a part of surveys and inventories to document the types of fungi that are found in
Hawai‘i. Collected wood rotting species polypores and Xylariaceae. Collected January 2000; final
report pending.

Biological pattern of diversification of Hawaiian linyphiid spiders of the genus Labulla.

Drs. Gustavo Hormiga, Jonathan A. Coddington, Rosemary Gillespie (collaborator in Hawai‘i),

Department of Entomology, National Museum of Natural History, Smithsonian Institution
This research required the collection of a small number of adults of Labulla spp. for detailed
studies of their morphological features and if possible, their DNA sequence character
information. Research included one field trip on Moloka‘i in August 1995; report pending.

Taxonomic and phylogenetic studies of Cryptograms (bryophytes).

Hiroyuki Kashiwadani, Masanobu Higuchi, Tatsuwo Furuki, Yoshihito Ohumura, Dr. Clifford Smith,

University of Tokyo, National Science Museum, University of Hawai‘i. hkashiwa@kahaku.go.jp
Research began July 1997 and is in progress. Kamakou Preserve. Collections of bryophytes will
be deposited in National Science Museum, Bishop Museum (Honolulu).

Identifying key environmental factors that might influence the parasitoid community and parasitism
levels of the endemic non target moth, Udea stellata
Leyla V. Kaufman Graduate Research Assistant Plant & Environmental Protection Sciences
University of Hawai‘i at Manoa leyla@hawaii.edu
Research began April 2006 in Kamakou preserve and is in progress. Species to be deposited at
University of Hawai‘i at Manoa - Insect Museum. This study aims to identify key environmental

Kamakou LRMP FY19-FY24 Page A22



mailto:leyla@hawaii.edu



factors that might influence the parasitoid community and parasitism levels of the endemic non
target moth, Udea stellata (Butler) (Lepidoptera: Crambidae), by purposely introduced biological
control agents and adventive parasitoids in remote native habitats in Hawai‘i. Pipturus spp.
(Urticacea), are the host plants of U. stellata. These endemic plant species are distributed across
a wide range of habitats in Hawai’i, creating the opportunity to investigate various
environmental gradients that might influence the infiltration of exotic parasitoids into natural
ecosystems, and their parasitism levels and potential impact on non-target species. By doing this
they aim to elucidate the factors that might be playing a role in the infiltration of exotic
biocontrol agents on native areas.

Genetic diversity within and among populations of Sophora chrysophylla across the Hawaiian Islands.
Shelley Lammers, Dr. Clifford Morden, University of Hawai‘i, M.S. Program.
Research initiated Oct. 21-22, 2002. Kamakou Preserve. Characterization of genetic diversity
within and among populations of mamane (Sophora chrysophylla) across the Hawaiian Islands to
elucidate patterns of evolution. DNA will be accessioned in the Hawaiian Plant DNA Library at
the University of Hawai‘i, Manoa. Voucher specimen will be deposited at the UH Botany Dept.
herbarium.

Field survey and collection of the rare Hillebrandia sandwicensis (Begoniaceae) in Hawai‘i.

Maya LeGrande, Nellie Sugii, University of Hawai‘i / Harold L. Lyon Arboretum.
Research initiated Oct. 21-22, 2002. Kamakou Preserve. Survey existing populations and
document the number of individuals, locality, general health and threats. The plant material will
be propagated and established as ex situ accessions within Lyon Arboretum greenhouse, garden
plantings at the Arboretum, or as in vitro cultures as a part of the Micropropagation Laboratory-
Hawaiian Rare Plant Project. DNA samples will be accessioned in the Hawaiian Plant DNA Library
at the University of Hawai‘i, Manoa. Voucher specimen will be deposited at the UH Botany Dept.
herbarium. Excess seed will be given to the Hawai‘i Seed Storage Facility at Lyon Arboretum for
storage trials.

Invasive arthropods in Hawai‘i: closing the biotic gap

Russell Messing, and Mark Wright, University of Hawai‘i at Mdanoa.
Collection conducted on March 18, 2005 Kamakou Preserve. Collected samples for use in a semi-
guantitative ranking method to analyze and prioritize target pest species for biological control.
This will be based on four main criteria: biological feasibility; economic assessment; institutional
assessment; and risk assessment. Results will provide a roadmap for focusing biocontrol
resources, and a system for rapid evaluation of new invasive species.

Evolution of breeding systems in Hawaiian Psychotria: A phylogenetic approach.

Drs. Molly Nepokroeff and Kenneth J. Sytsma (PI), Department of Botany, University of Wisconsin-

Madison
National Science foundation Doctoral Systematic Biology Dissertation Improvement Program.
This research required the collection of Psychotria spp. leaves for genetic work. Research
included one field trip on Moloka‘i in July 1995. Suggests a pattern for radiation of the various
species of Psychotria.

Phylogenetic studies on Cydia (Lepidoptera: Tortricidae) moths.
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Peter Oboyski, University of California, Berkeley, CA. poboyski@nature.berkeley.edu
Research initiated July 24-28, 2003. Kamakou Preserve. Moths will be analyzed for
morphological and molecular characters that provide evidence for relationships among species.
Phylogeny will be constructed and biological characters assessed to determine the likely
processes that lead to the diversification of this genus. Collections will be deposited in the
Entomology collection at Bishop Museum.

Collecting samples of Drosophila species at Kamakou to examine patterns of ovarian development
and ovipostition behavior, and determining phyllogenetic relationships from DNA and morphology.
(collaborative effort with Dr. Kaneshiro.)
Drs. Patrick O’Grady, Michael Kambysellis, and Elysse Craddock.

Began in September 1997. Collected in July.

Predicting invasiveness of non-native plants in Hawai’‘i.

Drs. Gordon Orians and Sarah Reichert, Washington State University
Ecosystem Research Program-funded project. Research included one field trip in July 1995;
report pending.

Relationship between the relative abundance of introduced ungulates and their adverse impacts on
indigenous forest ecosystems in Hawai‘i.
Mr. Graham O’Reilly-Nugent, Landcare Research, New Zealand; Dr. Peter Sweetapple, Landcare
Research, New Zealand; Dr. Peter Bellingham, Landcare Research, New Zealand.
Research is developed and funded in part by TNC Ecosystem Research Program. Research
initiated May 1998 and is in progress. Kamakou Preserve, Pu‘u Ali‘i NAR, and Pu‘u O Hoku
Ranch. Final report received in 2001 through Secretariat for Conservation Biology; “A Simple
Method for Assessing Ungulate Impacts and the Relationship Between Ungulate Densities and
Impacts in Hawaiian Forests.”

Monographic revision of representatives of the Protistan order Saprolegniales (watermolds).

Dr. David Padgett, The University of North Carolina at Wilmington. Padgett@uncw.edu
Research began in July 2004 and is in progress. Kamakou Preserve. Samples taken in 1970’s from
Moloka‘i indicates that there is a rich and diverse watermold flora. The Moloka‘i specimen will
be used to expand the universities’ collection of representatives of the Protistan order
Saprolegniales from worldwide sources for monographic revision of the order. Samples will be
sent to the American Type Culture Collection in Maryland for cryopreservation. Project
completion is scheduled to be completed in 2008. This research is funded by the US National
Science Foundation (grant # DEB 0328316).

Collection of ferns in Kamakou Preserve for taxonomic classification.

Dr. Dan Palmer.
Looking at Dryopteris podosorus, D. unidentata, Polypodium pellucidum, Microlepia strigosa, M.
speluncae and their hybrids to determine status of these ferns. Collected in October 1999;
report pending.

Floral trait evolution and pollination ecology in the Hawaiian lobelia genus, Clermontia
(Campanulaceae)
Richard Pender, Dept of Botany, UH Manoa

Kamakou Preserve; research began in July 2011 and completed in 2013. Doctoral dissertation
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completed in July 2013, examined genetic variation among Clermontia species, their floral
characteristics identified their morphologically effective bird pollinators. Molokai has 5 species
of Clermontia- C. arborescens, C. kakeana, C. grandiflora, C. pallida and C. oblongifolia
subspecies brevipes. DNA analysis suggests that the critically rare Clermontia oblongifolia
subspecies brevipes only present in east Molokai should be removed from its current subgenus
status and reclassified as its own, separate species. Its closest relative is another Molokai
endemic lobeliod, Clermontia pallida. Results to the pollinator study suggest that the only
effective bird pollinator of the all Molokai Clermontia, the ‘i‘iwi (Vestiaria coccinea), is now
functionally extinct there.

Diversity and radiation in Australasian and Pacific Triozidae (Psylloidea, Hemiptera): evidence from
morphological, molecular, behavioral and acoustic data.
Dr. Diana Percy, SCIRO Entomology, Australia, and University of California, Berkeley.
Diana.percy@csiro.au
Research initiated Aug. 17-18, 2003. Kamakou Preserve. Endemic psyllids are closely associated
with the endemic Hawaiian flora. This project will investigate the extent to which the psyllid
insects and plants may have co-diversified or co-evolved. Collections will be deposited at
Bernice

Study of Hawaiian Orangeblack Damselfly (Megalagrion xanthomelas) in Pelekunu Valley and
Leeward Coastal Systems of Moloka‘i.
Dr. Dan A. Polhemus and David Preston, Bernice Pauahi Bishop Museum

Survey included one field trip on Moloka‘i in August 1995; report pending.

Nutrient limitations in Hawaiian forests.

Stephen Porder, Brown University, Field Assistant Heraldo Farrington.
Research began at Kamakou Preserve in May 2011 and concluded March 2013. Soils found in
Hawaiian forests are often low in nitrogen and/or phosphorus which may affect plant growth.
Experiment examined the effect of fertilization on Hawaiian forests through minimally-invasive
mini-root ingrowth samples. Despite published literature suggesting the contrary, Porder found
the control group’s media was high in available phosphorus. New bags with nitrogen,
phosphorus or no added nutrients were placed in the field in March 2013. In July 2013, all
sample root bags were removed and root growth was measured. No additional root growth was
noted over control bags, suggesting that the soils at the site are limited by neither of these
nutrients or co-limited by both sets of nutrients at the same time.

Speciation in genus Cyrtandra.

James Smith (Biology Department, Boise State University).
Studying the process of speciation in genus Cyrtandra. Kamakou Preserve. Collected Cyrtandra
procera specimen in October 1999 along Pépé‘opae boardwalk; final report pending.

Evaluation of below-ground patterns of primary succession and community development in the
Hawaiian archipelago.
Dr. David Wardle, Landcare Research Surface; Dr. Richard Bardgett, Landcasle University; Gustavo
Hormiga.
Research initiated on June 22, 2000. Kamakou Preserve. Collections of soil and plant litter from
site near Pu‘u Kolekole cabin.
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Reproductive systems in the Hawaiian Bobea and Psychotria

Watanabe, Kenta, Dept. of Botany, University of Hawaii at Manoa.
Watanabe began studying and collecting native species of the tree genera Psychotria along the
boardwalk in April 2016. The effort is looking at pollinators, reproductive systems and
taxonomy of the genera.

Collection of assorted fleshy fungi from Kamakou Preserve.
Drs. George Wong (Department of Botany, University of Hawai‘i at Mdanoa), Don Hemmes
(Department of Biology, University of Hawai‘i at Hilo), and Dennis Desjardin (Department of Biology,
San Francisco State University)

Research began in March 1991 and completed January 1996; final report pending.
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EXECUTIVE SUMMARY

The Nature Conservancy of Hawai‘i (TNCH) is an affiliate of The Nature Conservancy (TNC), an
international, private, non-profit conservation organization with a mission to conserve the
lands and waters on which all life depends. Established in 1980, the Hawai'i program has helped
protect over 200,000 acres of Hawai‘i's forests and currently manages 15 preserves statewide
and at Palmyra totaling over 40,000 acres.

In total, TNC owns or manages 12,800 acres across Hawai‘i Island. Our primary conservation
work for this project will occur at TNC’s Ka‘l Preserve. Our forest conservation priorities are to:
1) protect Hawai‘i’s remaining native forests and ensure they are managed as functioning
watersheds and habitat for native species; 2) address the threats that invasive species pose to
their health, our economy and way of life; and 3) develop innovative technologies to make
conservation work more efficient.

The State’s Natural Area Partnership Program (NAPP) is an innovative program that aids private
landowners in the management of their native ecosystems. NAPP provides matching funds ($2
state to $1 private) for the management of qualified private lands that have been permanently
dedicated to conservation. TNCH is seeking reauthorization of NAPP funding for the next six-
year period for the programs described within this Ka‘d Preserve FY2019—-FY2024 Long-Range
Management Plan. This plan continues the programs implemented under the previous plans
and environmental assessment. Herein, we request $785,282 over six years in matched state
funds for the six years spanning FY2019-2024. Due to higher management costs resulting from
a 67% increase in remote fenced management area, we request a 16% increase in NAPP
funding over the FY2013—-2018 Ka‘l LRMP. This plan was prepared in compliance with the NAPP
agreement between the state, TNCH, and Hawai‘i Administrative Rules Chapter 13-210.

The state Department of Land and Natural Resources (DLNR), which administers the NAPP, is
kept apprised of our progress in the preserve through data reporting and an annual inspection.
In addition, a six month semiannual report is sent to DLNR each February. These documents are
available upon request to others who are interested.

The first section of this plan is a brief overview of the native natural resources that are
protected at Ka‘l Preserve. In the second section are management considerations that have
shaped our programs. Finally, each management program is discussed in turn. Program goals
are followed by an explanation of the management method we have chosen. Annual objectives
and costs for each program from FY2019-2024 are also listed.

We successfully implemented the resource management projects of the previous six-year long-
range plan, as well as many others. See Table 1 and Appendix 1.





Ka‘l Preserve’s FY2012—-2017 accomplishments include increasing the area protected by fences
from 1,200 to 2,000 acres at Kaiholena and maintaining zero tolerance ungulates since January
2009. Over 270 acres have been cleared of habitat modifying weeds, and TNC’s work with
neighboring landowners to target incipient threats such as Axis deer, Little Fire Ant, and
Australian Tree Fern continues to reach far beyond the preserve boundaries. The recovery of
rare plant species such as Trematalobelia wimmeri and listed endangered Pritchardia lanigera is
demonstrated by the hundreds of flowering lobelia along fence line trails, and three dozen
naturally occurring wild Joulu seedlings observed beneath 9 founder palms.

Working with PEPP, loulu seeds were supplied to Volcano Rare Plant Facility, with 164 seedlings
outplanted back at Kaiholena in 2016. 11 research projects were facilitated, including the
successful introduction of strawberry guava bio-control to lower Hilea in Kaiholena. TNC hired 5
Ka‘l community youth through Kupu’s Extended Internship Program, continued a community
hunting program, volunteer workdays, educational hikes, and supported conservation efforts
through participation in community events. In FY2014-2015, four miles of severely rusted VOG-
affected fence was replaced to ensure that the recovery of the understory continues.

Table 1. Overview of Ka‘li Preserve Accomplishments by Program,
FY 2012 - 2017 (5 years)

Indicator Measure of Success

Ungulate Control Total pig catches 19 pigs
Miles of fence installed and 8 miles maintained annually
maintained
Invasive Plant Acres of priority invasive plants 270 acres
Control treated or removed
Resource Frequency of ungulate sign on Reduction from 80 to 0 percent
Monitoring ungulate transects ungulate sign on transects
Rare Species
Protection and Number of species outplanted and 164 endangered loulu outplanted, 3
Research recovered reproducing loulu located
Number of research projects 11
supported in Ka‘l
Outreach Total volunteer hunts coordinated 13
Numbers of visitors or public 4,548
educated
Total volunteer hours 3,206

In 2007, TNCH staff installed nine kilometers of ungulate transects both in the preserve and
adjacent Ka‘l State Forest Reserve. The initial data showed ground disturbance in 72% of the
area surveyed, with 80% for stations in Kaiholena unit alone. After the 1,200-acre ungulate
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fence was completed, successful eradication efforts resulted in zero ungulate sign within the
fenced area since January 2009. To maintain these gains, routine fence checks are conducted
on a bi-weekly basis and all breaches caused by tree fall repaired.

In 2016 an additional 2.5 miles of fence was built adjoining the pig-free lower Kaiholena unit.
The 800-acre Maka‘alia fence unit was completed in January 2016, linking together a one-mile
wide corridor of protected forest from 1,800 to 4,500 feet elevation adjacent to Ka‘l Forest
Reserve’s planned 12,000 acre fenced management area.

Construction of these ungulate fences stands as our most important project to date, having
resulted in significant regeneration of the understory. Native seedlings and mosses have filled
in former wallows and pig trails, and species usually observed growing epiphytically such as
Trematolobelia wimmeri and Lobelia hypoleuca have carpeted open sections of trail along the
fence.

The hunter access program resulted in 13 hunts, contributing to reduced ungulate pressure
outside of the fence unit and providing a productive outreach opportunity between TNC staff
and Ka‘l hunters.

Over the next six-year period, we will focus on the following programs and goals. Details are
discussed in each program section:

1. Ungulate control — The Nature Conservancy's primary management activity in Ka‘a will
be to maintain forest integrity, reduce erosion, and limit weed invasion by reducing
ungulate levels through use of standard management tools. Pigs are the primary targets
of our removal programs, while mouflon sheep, goats, and Axis deer will also be
targeted if they occur in the preserve. Innovative technologies will be used to achieve
these management goals using real-time gps tracking collars, cellular linked game
cameras, and remotely operated traps. Ungulate monitoring transects will be read to
measure the success of our techniques, and presence of pig sign will be documented
during routine field operations.

2. Invasive Plant Control — The goal of this program is to control high priority invasive
plants in the preserve, and prevent the introduction and spread of problem weeds to
areas where they are not currently established. As part of our routine management
program, the Conservancy will survey for and maintain maps of habitat-modifying
weeds and initiate control at strategic locations. Priority weed control areas along the
Ka‘l Forest Reserve’s lower boundary will be identified and controlled in collaboration
with the Three Mountain Alliance (TMA) watershed plan.

3. Resource Monitoring — Monitoring is imperative to providing data that can be used to
guide management programs at Ka‘l Preserve. Our goal is to monitor changes in the
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integrity of the ecosystems in and around the preserve and to determine whether
critical threats to those ecosystems are increasing or decreasing. We will use these data
to gauge the effectiveness of our conservation strategies. Aerial imagery will be
collected by unmanned aerial vehicle (UAV) and analyzed to identify priority areas for
control.

Rare Species Protection and Research — To date, seven rare plant species, five rare bird
species, and the endangered Hawaiian hoary bat have been observed in Ka‘l Preserve.
Additional rare species reported from adjacent lands and similar habitats are likely to be
found in Ka‘l Preserve with future surveys. Our goal is to prevent the extirpation of rare
species in the preserve and to encourage research, predator control, and captive
propagation of rare plant and bird species. Protecting habitat essential to the majority
of the preserve's native plants and animals will be our primary protection strategy. We
will also assess threats to the rarest species and take measures to protect them, as
needed. Staff will also search for rare plant populations during routine management
activities, and rare species maps will be updated on a periodic basis.

Community Outreach — The main objective of our outreach program is to increase
awareness of the Ka‘l Preserve, the Ka‘l watershed and native ecosystems, and to help
people understand their importance, threats to them, and efforts to protect them. More
specifically, we seek to encourage and facilitate active participation and community
pride among the residents of the Ka‘l District in the effective conservation of this
special resource. The key strategies for our public outreach include a variety of potential
programs, including: environmental education, year-round and summer intern and
youth employment, volunteer opportunities, guided trips, community meetings, and
hiking and hunting programs.

Watershed Partnerships — TNC is a member of, and our preserves are included within,
the Three Mountain Alliance (TMA), an extension of the Ola‘a-Kilauea Partnership. The
members of this alliance (consisting of federal, state and private organizations) have
coordinated information gathering, management planning, community outreach, and
on-the-ground conservation action. Our goal is to facilitate further development of the
TMA and help to implement initiatives that address the top watershed, forest, and
biodiversity threats.





RESOURCES SUMMARY

General Setting

Ka‘l Preserve (Figure 1) was established by TNCH in 2002 to protect biologically rich and intact
forest. It was purchased by the Conservancy from a subsidiary of C. Brewer & Co. Ltd., who had
owned the lands for over 100 years. It is contiguous to and within the external boundaries of
the State's Ka‘l Forest Reserve on the southeast flank of Mauna Loa volcano, upslope from the
coastal agricultural area between Wai‘chinu and Pahala in the Ka‘l District of Hawai‘i Island.
The 3,511-acre Preserve, which includes four separate units, is positioned within one of the
largest areas of intact forest land in the State, totaling 61,500 acres.

Figure 1 - Ka‘l Preserve

The Nature Conservancy
Ka‘l Preserve
Management Units

5
{\OQ)\l__ ~
: PR s NS e
: ,Q&‘D\Q(b‘ . y a
O . il (i
q\’b\ ,'QOQ " E 5 FOu
\e{b ‘\@ ¥ - “~ Q\Q' 2 2 ' v‘f’-’e*‘
h < Gge o Pl
Th “Keaiwa Unit
=

Q%KTOIOMLI Uj’nt_'
Kahilipali Unit .~

: Area
of Detail

IMiles






Flora and Fauna

Native Natural Communities

There are four native-dominated natural communities in the Ka‘l Forest Reserve (Figure 2,
Appendix 2), and all four are also represented in Ka‘l Preserve:
1. Koa/‘Ohi‘a Montane Mesic Forest is present at the highest elevation portion of the
Kealwa unit,
2. Koa/‘Ohi‘a Montane Wet Forest covers the middle portion of the Keaiwa unit,
3. ‘Ohi‘a Montane Wet Forest covers the lower portion of the Keaiwa unit and the
upper portion of the Kaiholena unit, and
4. ‘Ohi‘a Lowland Wet Forest covers the lower portion of the Kaiholena unit and all of
the Kahilipali and Ki‘olokd units.

The very high quality of the wet and mesic forest communities in Ka‘l provides a rare
opportunity to implement management before it is too late or too costly.

On Hawai‘i Island, Koa/‘Ohi‘a Montane Mesic Forest is the habitat of the endangered Hawaiian
broadbean (Vicia menziesii) and a number of rare plant taxa, including members of the genera
Clermontia, Phyllostegia, Stenogyne, and Melicope. This rare forest type is often important
habitat for endangered forest birds. Protected examples of this community are in the Hakalau
National Wildlife Refuge and Manuka Natural Area Reserve on Hawai‘i, and the Kuia Natural
Area Reserve on Kaua‘i.

Koa/‘Ohi‘a Montane Wet Forest occurs on the islands of Kaua‘i, Maui, and Hawai‘i and is not
considered rare. This moderately imperiled forest type has a good representation of ‘Ohi‘a and
are often rich in native forest birds and invertebrates.

‘Ohi‘a Montane Wet Forest is one of the most widespread wet forest communities in the
Hawaiian Islands. This community type is moderately imperiled, and some occurrences are
known to include rare plants, birds, and invertebrates. It is often important habitat for
endangered forest birds. The steep slopes of the Kaiholena unit contain a subtype of this
community called Wet Cliff, dominated by a mix of ferns and shrubby ‘ohi‘a.

In Ka‘l, the “Ohi‘a Lowland Wet Forest is floristically similar to the ‘Ohi‘a Montane Wet Forest
immediately above it in elevation. This community type is moderately imperiled and provides
habitat for rare native plants. It is typically not important habitat for endangered forest birds on
Hawai‘i Island due to the presence of mosquitoes associated with its lower elevation. The lower
portions of the Kahilipali and Ki‘olokid units contain a subtype of this community, ‘Ohi‘a/Uluhe
(Metrosideros/Dicranopteris) Fern Forest, which is composed of a nearly continuous blanket of
uluhe (Dicranopteris linearis) with emergent and widely spaced ‘0hi‘a trees.





Figure 2- Natural Communities of Ka'u Preserve
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Native Flora

From a statewide perspective, the southeast portion of Mauna Loa (eastern side of the
Southwest Rift Zone), is surpassed only by East Maui in the number of different types of
ecosystems present. Considering all of its nine ecosystemes, this region is home to more extant,
endemic species of flowering plants (178 species) than any other region of Hawai‘i Island. In
fact, its mesic and wet forest ecosystems alone support 153 endemic plant species. While Ka‘u
Preserve does not contain the full diversity of species found within the region, the majority of
the lands are very high quality. A list of native plants that occur in the Kaiholena unit is now
being developed (see Appendix 7 for a draft listing of native plants).

Data for rare plants and animals in Ka‘G come from widely-spaced survey transects, very few of
which actually fall within the preserve. Much of the rest of the land, within and outside the
preserve, has not been surveyed but almost certainly harbors more rare elements.

Eight rare plant species have been observed in Ka‘l Preserve. Three species, Cyanea
tritomantha (listed endangered), Nothocestrum breviflorum (listed endangered), and
Phyllostegia vestita (species of concern) have been reported within the Kaiholena unit: C.
tritomantha, last observed in Kaiholena in 1912 and P. vestita, last observed in Kaiholena in
1961, have never been reported within the nearby Ka‘l Forest Reserve. Five additional species
have been observed in the Kaiholena unit by TNCH staff: Trematolobelia wimmeri (species of
concern), Lobelia hypoleuca (restricted range), Strongylodon ruber (species of concern),
Pritchardia lanigera, and Pittosporum hawaiiense (both listed endangered). The mesic and wet
forests of the Ka‘l region are home to at least 22 known species of rare plants. Eleven of these
are endangered, five are species of concern, and one has a restricted range.

Many of the plants that occur on Conservancy lands in Ka‘l are not listed in the State or
Federal Register in any of the categories that may make them rare (Appendix 5); however,
plants like Charpentiera obovata and Touchardia latifolia are rare on Hawai‘i Island and/or
rare from a population standpoint and will be treated as such with regards to rare species
management for this proposal. Subpopulations of Pritchardia lanigera near Kaiholena were
last observed in 1980 and were thought to be extirpated. However, three small
subpopulations were located by TNCH staff working with local hunters and volunteers. This
species was listed endangered in 2013, and has been regenerating naturally within the
ungulate-free Kaiholena fence unit.

Native Terrestrial Fauna

Five endangered forest birds have been reported in the wet and mesic forests of Ka‘u: the ‘lo or
Hawaiian Hawk, the Hawai‘i ‘Akepa, the Hawai‘i Creeper or ‘Alawi, the Akiapola‘au, the
Hawaiian Crow or ‘Alala, along with the ‘I‘iwi, listed as threatened in 2017 (Appendix 3). ‘Alala
had been observed within the proposed fence area as recently as the mid-sixties in the valleys
below Pu‘u Maka’alia, but by 1968 no crows were to be found in the area (Pers. Comm. Alfred
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Galimba 9/17/2013). Efforts to reintroduce ‘Alala into the Ka‘li forest began in late 2016 with
the release of over a dozen birds to date. Over the past 5 years TNCH has collaborated in
targeted outreach within the Ka‘lG community in support of protecting habitat in the adjacent
Forest Reserve, and through active management have constructed a fenced area providing a 1
mile-wide band of ungulate-free habitat ranging from 1,800’ to 4,500’ elevation for this
critically endangered species.

Endangered Hawaiian hoary bats, ‘Ope‘ape‘a, have also been observed at the preserve,
inhabiting the wet montane forests of Ka‘l and likely roost, forage, and breed.

In 2008, USFWS designated 245 acres of critical habitat in two separate areas of Ka‘u Forest
Reserve for a species of Picture Wing Fly (Drosophila heteroneura), which is unknown in TNCH’s
Ka‘l Preserve. The intact natural communities of Ka‘l no doubt include hundreds of native
invertebrates, the majority of which are endemic to the archipelago, and several of which are
likely endemic to the Ka‘u region.





MANAGEMENT
Management Considerations

1. Our primary management focus is to prevent degradation of the native forest by
reducing feral ungulate damage, limiting the spread of non-native, habitat-modifying
plants, and preventing the introduction of other invasive species. We are also
committed to improving community outreach and to continue providing access as
required by law for people who want to use the preserve in ways that will not degrade
its natural resources.

2. The preserve is divided into four separate units spanning a distance of 12 miles (Figure
3). Each unit shares three boundaries with the State's Ka‘l Forest Reserve, and one
boundary with a private landowner who purchased the properties from Ka‘a
Agribusiness, a subsidiary of C. Brewer. As a result of sharing the southern (lowland)
boundary with private agricultural lands, public access via unimproved roads is
somewhat limited, and we carefully coordinate our management and interpretive
activities with work in these adjacent agricultural areas.

3. Although the threat of fire is somewhat diminished due to the high level of precipitation
on the preserve (approximately 60-120 inches annually), the proximity of the units to
paved roads increases the possibility that a fire could start either accidentally or
intentionally and affect the Preserve, particularly after a period of drought. Our
participation with the Three Mountain Alliance includes working on a fire initiative with
the other Alliance members.

4. The acquisition of Kahuku Ranch by the National Park Service (NPS) creates a mosaic of
Ka‘l lands, with four principal landowners, all sharing a mandate for conservation and
management of Hawai‘i's natural resources: The Nature Conservancy, NPS, the State
Department of Land and Natural Resources, and Kamehameha Schools. This provides
the foundation for collaborative management at the watershed level as an effective way
to address shared management challenges and opportunities.

5. There is potential to provide additional public access to the Forest Reserve and the
preserve at several points along their lower boundaries, as most access roads are not
open to the public at this time. Roads that are currently used by the public to access
Ka‘l watershed lands include: Ha‘ao Springs Road, Mountain House Road and Lorenzo
Road. Access into the upper areas of the preserve is limited by difficult terrain and a
lack of roads and trails, so helicopter access is necessary.

6. There is a high level of interest regarding forest management in Ka‘l from various
groups of people living near the preserve. This provides a rationale for coordinated
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community outreach and functional partnerships that promote compatible uses of the
forest (e.g., environmental education, recreation, native gathering, hunting, rare species
conservation).

As provided by law, appropriate access to the preserve for traditional practice will help
to mitigate the perception of decreased access. Three gates are available for preserve
access on the Kaiholena side and 7 fence step-overs have been installed where
needed; the locations were determined in consultation with the community.
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Management Areas/Units

Ka‘l Preserve is divided into four separate units: Kahilipali, Ki‘olokd, Kaiholena, and Keaiwa
(Figure 3).

1. The Kahilipali unit is the smallest (169 acres) and westernmost unit, accessed via the
4WD Mountain House Road. The elevation ranges from approximately 2,400 to 2,640 ft.
The annual precipitation is 2,000 mm (79 in). A portion of this unit is zoned Agriculture
and the rest is zoned for Conservation (subzone: Resource). Most of the unit contains
‘Ohi‘a Lowland Wet Forest, however the forest in the lower portion of the unit grades
into the community subtype ‘Ohi‘a /Uluhe Fern Forest. Portuguese Springs is located in
the upper northeast corner, at the head of Alapa’‘i Gulch, which runs along the northeast
boundary of the unit. A population of Himalayan ginger (Hedychium gardnerianum) is
found near the Springs, where ongoing TNC and volunteer control efforts have cleared
and maintained 30 acres. A maintained pipeline diagonally traverses the middle of the
unit providing a corridor for non-native invasive plants such as guinea grass (Panicum
maximum), sourbush (Pluchea carolinensis) and bamboo orchid (Arundina graminifolia),
and more serious weeds such as strawberry guava (Psidium cattleianum), Koster's curse
(Clidemia hirta), and Christmas berry (Schinus terebinthifolius). Glorybush (Tibouchina
urvilleana) occurs along the Mountain House Road.

2. The Kr‘oloki unit is the next largest (211 acres) and is located approximately one mile
north of the Kahilipali unit. The elevation ranges from approximately 2,400 to 2,700 ft.
The annual precipitation is 2,000 mm (79 in). The lower portion is accessed via ranch
roads, while the upper elevation is accessed via the 4WD Mountain House Road.
Waiaele Gulch runs along a portion of the northeast boundary of the unit. The forest,
like the Kahilipali unit, is mainly ‘Ohi‘a Lowland Wet Forest, with some areas of
‘Ohi‘a/Uluhe Fern Forest. Glorybush (Tibouchina urvilleana) occurs along the Mountain
House Road, and weeds such as strawberry guava (Psidium cattleianum) and Koster's
curse (Clidemia hirta) are present in the forest. An incipient population of Himalayan
ginger has been cleared and maintained in 24 acres at Ki‘olokl. This unit is zoned for
Agriculture.

3. The Kaiholena unit is the largest (approximately 2,620 acres) and is centrally located
four miles from the Ki‘olokd unit and six miles from the Keatwa unit. A pu‘u (hill or
mount), Kaiholena, rises sharply from its base elevation of 2,000 ft to a height of 3,723 ft
and is geologically much older than the surrounding, more gently rolling Mauna Loa
flows. Just northwest of the Pu‘u Kaiholena, Pu‘u Maka’alia rises to a height of 4,240 ft.
and is flanked on three sides by sheer cliffs. At its crest are sphagnum bogs where pollen
cores dating back 22,000 years have been documented, and ongoing geological research
dates the hill formation as the oldest found on Mauna Loa, at greater than 150,000
years before present. Hilea Gulch runs between these two pu‘u. Old Plantation Springs,
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a portion of whose water rights are held by the previous owner, is nestled in the
southern folds of Pu‘u Maka’alia at approximately 3,500 ft. The annual precipitation is
2,000 mm (79 in) except for a wetter area on the south side of Pu‘u Kaiholena which has
3,000 mm (118 in) annual precipitation. A portion of this unit is zoned Agriculture and
the rest is zoned for Conservation (subzones: Protective and Resource).

Directly south of Pu‘u Maka’alia lies Pu‘u One (3,220 ft elevation), on State land just
outside of the Kaiholena unit boundary. Historically this pu‘u was considered with the
others as all one place. The western side of Pu‘u One is accessed via a 4WD road that
leads to a gauging station on one branch of Hilea Gulch.

The forest in the lower portion of the Kaiholena unit is ‘Ohi‘a Lowland Wet Forest,
becoming ‘Ohi‘a Montane Wet Forest at approximately 3,200 ft elevation. Five rare
plants have been reported in this unit. Very few weeds have established in Kaiholena.
Those present and still controllable include Japanese anemone (Anemone hupehensis),
palm grass (Setaria palmifolia), and strawberry guava (Psidium cattleianum). A large
population of Koster’s Curse (Clidemia hirta) is found in the Lower Hilea area, and
Himalayan ginger (Hedychium gardnerianum) is infrequently spotted during routine field
operations. Tibouchina herbacea is present along the Pu‘u One access road, and
continues to spread into the surrounding forest. There are 315 acres of former cane
land at the base of the Pu‘u Kaiholena which have been converted to pasture and are
now leased by a local rancher for cattle grazing. The incipient population of silk oak
(Grevillea robusta) has been eradicated from the pasture. 260 acres of priority weed
species have been cleared at Kaiholena since 2006.

4. The Keaiwa unit is the second largest (511 acres) and easternmost unit. Keaiwa Reservoir
(on State land) lies at the base of the unit at approximately 3,000 ft elevation. From
there the unit stretches mauka. A 6 km-long strip of land, the Keaiwa unit is only 570 m
wide at its widest point. Its northern boundary (5,700 ft) is approximately 1 km from the
Kahuku unit of Hawai‘i Volcanoes National Park. The annual precipitation in the lower
portion of the unit is 3,000 mm (118 in), in the middle portion is 2,000 mm (79 in), and
in the upper portion is 1,500 mm (59 in). Pi‘ikea and Ka‘ala‘ala Gulches meander in and
out of the Kealwa unit. The uppermost portion of the unit (above 5,300 ft) contains
Koa/‘Ohi‘a Montane Mesic Forest (50 acres), while much of the rest of the unit consists
of Koa/‘Ohi‘a Montane Wet Forest, except for lower third of the site (below 4,000 ft)
which is ‘Ohi‘a Montane Wet Forest and the bottom 50 acres (below 3,400 ft) which are
‘Ohi‘a Lowland Wet Forest. The endangered forest bird, Hawai‘i ‘Akepa, has been
reported in this unit, observed between 4,000 and 5,000 ft elevation in 1995. Several
highly invasive plants occur near the Keaiwa Reservoir, including Himalayan ginger
(Hedychium gardnerianum), night-blooming jasmine (Cestrum nocturnum), Japanese
anemone (Anemone hupehensis), and strawberry guava (Psidium cattleianum). In
partnership with Ed Olson Trust Il, TNCH has treated 6.5 acres for Himalayan ginger
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along a flume trail north of the reservoir. The nearby village of Wood Valley (2 km away)
is heavily infested with plume poppy (Bocconia frutescens), and the community there
continues to work at containing a population of coqui frogs. This unit is zoned for
Conservation (subzone: Protective).
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Management Programs

Program 1: Ungulate Control

Program Goal: To reduce ungulate (cattle, pigs, sheep, goats, and axis deer) damage from 2,000
fenced acres of the Kaiholena Unit and in the Kahilipali, Ki‘olokd, and Keaiwa Units.

This program represents an estimated 40% of the overall effort and budget in this long range
management plan.

Survey transects completed in 2007 showed pig activity and extremely high levels of ground
disturbance by pigs in all 123 stations of the Kaiholena Unit. Additional surveys conducted in
the Keaiwa Unit and parts of the Ka‘l Forest Reserve showed extensive, severe ground
disturbance by pig activity. Diminished diversity of groundcover and understory species had
been observed over large areas. In some severely impacted parts of the forest, common
groundcover and understory plants were persisting only epiphytically upon trees and tree ferns.
Weed surveys conducted in the Kaiholena Unit showed a direct correlation between presence
of weed species and pig activity. High levels of ground disturbance, coupled with reduced
groundcover, led to an increase in water runoff, sheet erosion, and stream bank collapse. There
was also a very high likelihood of wild cattle, mouflon sheep, and feral goats in the vicinity.

Of the four Ka‘l Preserve units, the largest expanse of intact, high-quality native lowland wet
forest and most significant biological resources (rare plants and high native diversity) occur in
the roughly 2,600-acre Kaiholena Unit. Therefore, Kaiholena was chosen for the first fencing
effort in the Ka‘l Preserve. The initial phase of fence construction was completed in 2007,
enclosing 1,200 acres. The final cost of this fence totaled $397,866 and was subcontracted out
to Sunshine Fencing. Funding for fence construction was secured through the USDA Natural
Resources Conservation Service’s Wildlife Habitat Incentives Program (NRCS WHIP), which
provided 75% of the cost. The rest of the cost was covered by TNC and a portion matched with
NAPP funds. Over a period of two years, 33 pigs were removed from the Kaiholena unit during
44 hunts, conducted by volunteer hunters, contracted experts, and TNC staff. The last pig was
removed by TNC staff in January of 2009.

The second phase of fence construction in the Kaiholena Unit is adjacent to the first unit,
located just upslope on pu‘u Maka’alia. The new fence unit was completed in January 2016,
expanding the total ungulate-free area in the Preserve to 2,000 acres. Staff and volunteer
hunting and trapping efforts have removed 12 pigs, with 7 or fewer thought to remain in the
unit. The final cost of this fence totaled $388,886 and was contracted to Big Country Fencing.
Funding came from USFWS Partners Program, providing $276,000, with the remaining funds
covered by TNC and a portion matched with NAPP funds.
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Large areas of the Ka‘l Preserve units remain unprotected, however. Relying on public hunting,
aerial shooting, staff hunts, and other means to reduce feral animal populations instead of
fenced enclosures is not a feasible alternative because as long as areas remain unfenced, feral
animals will continue to enter them from adjacent lands. Animal removal would have to
continue indefinitely, would be expensive and unpopular, and make the goal of natural
resource protection and rare plant reintroduction impossible. The best long-term solution is
therefore to build additional fenced areas, and remove all feral ungulates as quickly as possible.

However, constructing fences that enclose all four Ka‘l Preserve units is not cost-effective or
feasible at the present time. The Kahilipali and Ki‘olokl units are isolated, small (169 and 211
acres, respectively), and somewhat degraded by invasive plants. Therefore fencing these units
would not result in a significant enough contribution to resource protection from ungulates to
justify the expenditure of funds that fencing would require. The Keaiwa unit (511 acres) is a
“spaghetti” parcel with elongated dimensions: 6 km long by 500 m wide. Significant biological
resources are present, with the upper 1/3 of the parcel above 4,500 feet elevation included in
DOFAW'’s planned fence management units.

Working with our partners to implement large scale fencing in the upper Ka“‘l State Forest will
remain the operational focus for the duration of the six-year plan, and no new fences are
proposed within the TNC preserve at this time.

In the unfenced units, as well as the unfenced portions of the Kaiholena unit, our objective is to
reduce ungulate damage by enhancing hunter access (by installing signs, check-in stations, etc.)
and encouraging public hunting in these areas through outreach. A back-country camp
consisting of two modular cabins is in the upper reaches of the Kaiholena unit. This enables
staff to have a dry place to camp overnight while conducting surveys, monitoring, and checking
the fence. These OEQC approved structures are also available for hunters to use. Permanent
ungulate activity monitoring transects have been installed in these units and will be monitored
periodically for detection of changes in ungulate activity level.

The 2011 multiagency response effort to illegally-introduced Axis deer to a pasture below
Na‘alehu prompted the adoption of a several new strategies in the effort to locate and dispatch
the population while it was still small. Our team worked closely with Big Island Invasive Species
Committee (BIISC) field staff to survey large areas of undeveloped land, using innovative
technologies including Forward Looking InfraRed scopes (FLiR) to identify ungulate species at
great distances and improved monitoring techniques using trail camera arrays to monitor up to
a thousand acres for animal movements over time. These new tools, and others developed out
of the necessity to keep feral animals out of fenced units after clearing the area of ungulates,
allow the removal work to progress more quickly, provide greater detail on population and
movements, and help managers determine where to best direct limited staff resources.
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In 2016 TNCH partnered with BIISC’s Invasive Vertebrate crew to install a grid of 24 game
cameras spaced at 250m intervals in an effort to gather population data for all traversable
areas of the fence unit, excluding terrain over 70% slope. This camera grid augments 6 cameras
installed at one-way gates and at points on the ungulate transect following the ridgeline at
Palimuku, a natural barrier thought to prevent pig ingress. The 250-meter spacing was
determined using USGS home range data collected from gps-collared pigs in the upper Ka‘t
Forest within the National Park’s Kahuku unit. The intent was to identify individual pigs by their
markings so that the known population could be accounted for as removal efforts commenced.

In a four-week period the 24 game cameras captured 366 pig-triggered photos showing that
one boar, two to three sows, and an estimated 10 to 14 piglets remained in the unit. Based on
the data gathered from these cameras, the ungulate transect and aerial monitoring, we
determined the best location to install a remotely activated, large capacity corral trap.
Beginning in May, an automatic feeder was installed on site to spread dry corn on a daily
interval. In an effort to familiarize pigs to the new food source, corn was poured into freshly
split hapu‘u logs, and macadamia nuts, dried fish, fish heads, and fish emulsion was placed in
the corral trap and along trails in the vicinity. The automatic feeder continued to operate into
2017, however, only one pig has been photographed entering the trap.

In June 2016, an aerial FLiR survey conducted by BIISC’s Invasive Vertebrate crew failed to
detect sign of ungulates on the cliff faces of Palimuku and Maka‘alia, providing further
indication that the natural barrier can be relied on to prevent ingress. This aerial survey was
paid for by TNC, providing flight time towards the team’s Axis deer survey efforts in Ka‘d and
South Kona, and testing the use of FLiR technology as a survey tool in inaccessible areas of the
Maka‘alia unit.

Over the past 5 years, TNC has experimented with remotely monitored fencing that alerts
Preserve managers to breaches when they happen. This system’s design originates in New
Zealand, where an electric line installed above ungulate fences is used to monitor downed
branches and trees that fall onto the fence, grounding the electric current and alerting
managers to a potential fence breach. At Kona Hema Preserve, we installed a remote fence
breach detection system along the lower elevation boundary of the preserve’s Honomalino unit
where the pig population outside the fence is most abundant. When a tree falls on the fence it
shorts the hot lead to hand-fabricated grounding bars, which changes an energizer’s volt meter
reading. We are assessing the effectiveness of a new Australian-made “smart energizer” that
will send an alert via smart phone in response to breaches caused by trees falling on the fence,
or posts jumping loose from earthquakes.

Manuka NAR shares a two-mile boundary fence with TNC’s Kona Hema Preserve that is checked
monthly for breaches and signs of ungulate ingress. This fence aligns with a corridor of suitable
pig habitat, allowing TNC staff or subcontractors to manage pig traps in the NAR while carrying
out routine Preserve field duties. Proposed management of traps will involve baiting,
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monitoring, and dispatching caught pigs in 11 traps at Manuka NAR on a weekly schedule. Meat
from the captured animals will go to local families in the south Kona and Ka‘G communities
when possible, and catch data (# caught, sex, approximate weight, etc.) will be provided to
NARS staff and compiled in the Ka‘G NAPP database. This project will begin in FY2019,
continuing into FY20-FY21, if needed, as determined by NARs staff.

Ungulate Control Program Activities

Years 1-6 (FY2019 — FY2024)
e Monitor and maintain 8 miles of preserve fences on a monthly schedule
e Continue hunter access program at Kaiholena
e Monitor ungulate transects annually in all four Preserve units and Ka‘l Forest Reserve
e Use game cameras to monitor for ingress at Palimuku ridge and in Kaiholena fence units
e Assist with ungulate removal in upper Ka‘l Forest Reserve fence management units

Years 1-3 (FY2019 — FY2021)
e Bait and check 11 pig traps at Manuka NAR on a weekly schedule

Years 3-6 (FY2021 — FY2024)
e Facilitate implementation of large-scale ungulate fencing in upper Ka‘a forest

Program 2: Invasive Plant Control

Program Goal: To control high priority invasive plants in the preserve, and prevent the
introduction and spread of problem weeds to core areas of native habitat where they are not
currently established.

This program represents an estimated 30% of the overall effort and budget in this long range
management plan.

Habitat-modifying weeds are non-native plants that have demonstrated the ability to suppress
regeneration of and/or displace native vegetation. Many weeds become established when an
area is disturbed by ungulates, which may also carry and spread seeds. Elimination of
ungulates, therefore, may be one of the most effective means of controlling the introduction
and spread of many habitat-modifying weeds in the preserve. To complement these efforts, our
invasive plant control program focuses on removing habitat-modifying weeds that are already
established in the preserve.

The presence of several serious invasive plant species both on and in the vicinity of the
preserve has been identified (Table 2). In 2006-2012 we completed a systematic, preserve-wide
inventory, survey and mapping effort to identify the location and extent of weed infestations. In
the past 5 years high-resolution aerial imagery was collected for thousands of acres along the
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lower edge of KFR and around Kaiholena Unit, helping to narrow down the extent of an
incipient patch of Australian tree ferns above Pahala and in isolated occurrences along the
forest edge. Priority weed maps and a species- and unit-specific management plan continues to
guide control efforts, and future management efforts will be prioritized according to feasibility
of control, proximity to sensitive core areas of the preserve, and along corridors leading into

the preserve.

Table 2. Known Pest Plants of Ka‘li Preserve

Common Name

Scientific Name

Australian tree fern

Sphaeopteris cooperi

Christmas berry

Schinus terebinthifolius

Common guava

Psidium guajava

Glorybush

Tibouchina urvilleana

Himalayan ginger

Hedychium gardnerianum

Japanese anemone

Anemone hupehensis

Night-blooming jasmine

Cestrum nocturnum

Palm grass

Setaria palmifolia

Silk oak

Grevillea robusta

Strawberry guava

Psidium cattleianum

Results of the weed survey showed a large infestation of strawberry guava and Clidemia in the
Lower Hilea subunit of the Kaiholena unit. This infestation continues to be the priority weed
control area of the Preserve, and 175 acres above the core area were cleared of habitat-
modifying weeds in the past five years (Figure 4).

Work in Year 1 will involve continuing to attack the infestation from the upper edge (using
herbicide) working towards the core, a 25-acre area where tectococcus bio-control has been
established. A large infestation of Tibouchina urvilleana is located in the Ki‘olokl unit. Aerial
surveys have been conducted and were followed up with ground surveys. The extent of the
infestation is greater than we first anticipated and the discovery of Himalayan ginger at Ki‘oloku
and in neighboring Kahilipali unit prompted immediate control of the priority species. Ginger
control will continue to be the priority management goal in this area, with 54 acres controlled
since 2006.

We strive towards an Integrated Pest Management (IPM) approach to weed control —
consisting of manual/mechanical methods, herbicides, and/or biological control. As biological
controls are developed and approved for release on our top priority weeds, we will work
cooperatively with agencies mandated to monitor these agents. Cultural control (minimizing
soil disturbance and new pest plant introductions) is incorporated into routine field operations
through gear sanitation protocols. Herbicide use is in full compliance with the State of Hawai‘i
Department of Agriculture (HDOA) Pesticide Enforcement Division, used according to the
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product label, and recorded in detail for reference and efficacy monitoring. Staff coordinating
weed control are certified with the HDOA Pesticide Enforcement Division through a Forestry
Applicators’ exam and card. We may employ other techniques or tools for weed control as they
are developed. Any new application methodology used regularly will be coordinated in full
compliance with HDOA.

Staff and visitors will follow strict procedures to prevent the inadvertent introduction of
invasive plants while working or hiking in the preserve. Our invasive species prevention
protocol calls for inspecting all clothing and equipment for seeds before entering the preserve.
We will remain vigilant in our search for incipient populations of invasive plants. Species such as
fireweed (Senecio madagascariensis), Himalayan raspberry (Rubus ellipticus), cat's claw
(Caesalpinia decapetala), and plume poppy (Bocconia frutescens) are found nearby but do not
occur on the preserve. Miconia calvescens, which has extensively invaded Hilo and Puna up to
3,500 ft elevation, has not been reported in Ka‘G.

Other invasive pests and pathogens (e.g., coqui frogs, gall wasps, koa wilt) will be diligently
surveyed for so that they can be detected as early as possible and responded to rapidly before
they are able to gain a foothold. Rats will be controlled on a site-specific basis, as needed for
the protection of rare plants, as described in Program 4.

In 2016 samples taken from a dead Ohi‘a at Kaiholena confirmed the presence of Rapid ‘Ohi‘a
Death on the Preserve. Aerial sketch mapping and UAV surveys suggest that the disease is
located in all of the Preserve’s units, and in the surrounding Ka‘l Forest. Preserve staff follow
strict bio-sanitization protocols to prevent its introduction to uninfected areas, and visitors
must undergo vehicle inspection and decontamination using 70% alcohol on blades, boots, and
tires with a vehicle wash station provided at the Kaiholena unit. All tools and boots will be
decontaminated once more before moving to a new forest site. Chain saws are not moved
between Preserves, and must be thoroughly cleaned using high pressure air and brushed down
with 70% alcohol when moving between lower and upper elevation sites.
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Figure 4. Invasive plant control in Ka‘ld Preserve, FY2007-FY2017
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Invasive Plant Control Program Activities

Year 1-6 (FY2019 - FY2024)

e Maintain priority weed maps

e Monitor effectiveness of treatments

e Continue adaptive management of weeds and adjust strategies as needed based on
monitoring results

e Continue to participate as a member of BIISC

e Continue strict inspection and cleaning procedures to prevent introduction of weed
species not currently in the preserve

Year 1 (FY2019)
e Work with TMA and BIISC to prioritize the most serious invasive weeds and geographic
areas

Program 3: Resource Monitoring
Program Goal: To monitor changes in the integrity of the ecosystems in and around the
preserve; to determine whether critical threats to those ecosystems are increasing or

decreasing; and ultimately to gauge the effectiveness of our conservation strategies.

This program represents an estimated 5% of the overall effort and budget in this long range
management plan.

As an organization, The Nature Conservancy is trying to develop a more consistent and rigorous
approach to evaluating the success or failure of our conservation actions. We have established
a preliminary framework for assessing the effectiveness of our conservation actions based on
the level of critical threats and on several key characteristics of the native ecosystems most
greatly affected by them.

At Ka‘l Preserve and vicinity, we continue to monitor critical threats as above by tracking
changes in ungulate activity and the extent of habitat-modifying weeds. In particular, we
propose to measure the indicators in Table 3.

Ungulate activity levels will be measured periodically on transects as discussed previously. The
number, location, and sampling scheme for these transects will remain consistent with the past
eleven years of data collection, with an additional 1,900-meter transect installed in 2016 along
the natural barrier at Palimuku in the Maka’alia fence unit. Innovative approaches to real-time
ungulate monitoring and removal will be implemented as a best management practice. Data
collected on these transects provide an index of ungulate activity and should indicate the level
of success of ungulate removal efforts. In addition, field staff will also create activity maps from
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field observations showing the presence of ungulate sign whenever it is detected. This
information will direct our ungulate removal efforts where they are needed most.

High priority invasive plant species will be mapped opportunistically during all field operations
and systematically when needed. Treated populations will be monitored to determine
effectiveness of treatments.

Ecosystem extent, adjacent land use patterns, and canopy condition will be assessed through
analysis of aerial imagery and/or maps produced. Much of this data has been collected by way
of an aerial mapping contract for the preserve and along the lower forest edge. The quality of
this imagery allows resource managers to see between gaps in the canopy to a resolution of 2
cm, potentially revealing weed populations in areas where field survey would prove to be too
costly or too dangerous to attempt.

Vegetation understory and diversity will continue to be assessed using ground-based methods
and through contracting of field botanists. Twenty-two understory monitoring plots were
installed in the Maka’alia fence unit in 2017, coinciding with pig removal efforts in that unit.
Specific sampling schemes, frequency of monitoring, and data collection methods will be
determined as management questions arise in the later years of this management plan.

The spread of a fungus believed to be the cause of Rapid ‘Ohi'a Death into Ka‘l and South Kona
forests demands strict bio-sanitization protocols be followed to prevent further harm
inadvertently during field activities. Proprietary boots, raingear, and hand tools are restricted to
each preserve, and all visitors and staff conduct vehicle and footwear decontamination
procedures upon entering the preserves. Infected trees have been confirmed at the lower
elevation of Ka‘l preserve. TNC will monitor the condition of the forest through the use of
ultra-high resolution drone imagery, documenting changes in forest cover over time. This
imagery will be shared with USFS and Three Mountain Alliance to provide vegetation cover data
for these remote and infrequently surveyed forest sites.

In addition, we will continue to work with the Division of Forestry and Wildlife (DOFAW) to
monitor forest birds according to the agency’s statewide schedule. The last Ka‘l bird census
was in FY07. The bird data are maintained and analyzed by the USGS Biological Resources
Division. Conservancy staff and cooperators will also document incidental observations of rare
birds observed while in the preserve.
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Table 3. Planned Monitoring Framework for Ka‘u Preserve and Vicinity
Threat Factors Indicators

Ungulate activity Frequency of ungulate sign
Extent of habitat-modifying Extent of specific weed species
weeds

Key Vegetation Attributes

Extent of ecosystem or Acres of ecosystem or natural community
natural community
Adjacent land use Percentage of ecosystem boundary adjacent to lands managed for

threat reduction or biodiversity conservation
Vegetation canopy condition Percentage of native canopy cover

Vegetation understory Percentage of native vegetation cover in understory
condition Percentage of native vegetation cover in ground layer
Diversity of indicator plant Percentage and frequency of native, indicator plant species in
species understory and ground layer

Resource Monitoring Program Activities

Year 1 (FY2019)
e Continue ungulate monitoring transects in all four management units
e Continue weed mapping and identification of highest priority weeds
e Monitor efficacy of weed treatments through photo-points and post-control inspection
surveys
e Report findings of MUM plots established in Kaiholena unit

Years 2-6 (FY2020 - FY2024)

e Continue ungulate and weed monitoring
Continue weed mapping and identification of highest priority weeds
Analyze threat data and adjust management actions as needed
Monitor MUM plots in Kaiholena unit
e Collect high-resolution aerial imagery to track the spread of ROD
e Facilitate Forest Bird Surveys, following DOFAW's schedule

Program 4: Rare Species Protection and Enhancement

Program Goal: To prevent the extirpation of rare species in the preserve, and to encourage
research, predator control, and captive propagation of rare plant and bird species.





This program represents an estimated 5% of the overall effort and budget in this long range
management plan.

TNCH uses data from the U.S. Fish and Wildlife Service, the agency responsible for
administering the federal Endangered Species Act, to identify rare and endangered species and
those that are listed as “candidate” or “special concern” species. Biological surveys have shown
that the preserve protects numerous rare species, many of which are federally listed as
endangered (Appendices 2-7). Additional rare species reported from adjacent lands and similar
habitats are likely to be found in Ka‘l Preserve with future surveys.

Protecting ecosystems essential to the majority of the preserve's native plants and animals will
be our primary management strategy. Our ungulate and weed control programs are integral to
the protection of these ecosystems and rare species. In addition, we will supplement our
understanding of the types and ranges of rare plants and animals with surveys to locate other
rare species and assess their status, and to document all incidental observations of rare plants,
birds, bats, and invertebrates while in the preserve. We will encourage research and provide
logistical support to partners interested in specific rare species research and protection efforts.

Rare species protocols will be implemented, with permits secured and seeds delivered to
Volcano Rare Plant Nursery (either by TNC, NPS, or by the State for future outplanting in the
same general area). TNC will seek private funds to support the Rare Plant Nursery to offset their
expenses in maintaining and propagating any collected seeds.

Fencing will continue to be installed as needed to protect populations of rare plants from
ungulates. Rat control will be conducted around known population of endangered plant
species.

In FY2019 and FY2020 predator control will target rats around groves of Pittosporum spp and
Pritchardia lanigera found at Kaiholena. 5-dozen Goodnature A24 rat traps will be deployed
within the Maka‘alia fence unit where concentrations of ho‘awa are located, and where
reproductive loulu are found. The traps will be multi-purpose and will be used towards: (A)
knocking down the rat population in small scale areas through high density trap deployment.
This can be repeated systematically in adjacent plots to accumulate a larger area, simulating a
toxicant drop, (B) A second phase would test the maintenance of population suppression with
low density trap deployment following the knock-down described in A above, over larger areas,
(C) A third application would be to deploy traps around clusters of epiphytic Astelia post-
flowering to see if rat control can allow fruit maturity and dispersal. Currently, after 9 years of
pig removal, Astelia is still not spreading beneath epiphytic clusters within Kaiholena unit. (D) A
forth application is to deploy traps during critical periods to reduce rat populations around rare
plants and out-plantings to elevate successful fruit production and seedling survival.

Subsequent to this project, the traps will be deployed around endangered plant species located
within the Kona Hema and Ka‘l Preserves. Species targeted for future applications include
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PEPP-planted Cyanea stictophylla, Cyanea marksii, Fluggea neowawraea located in ungulate-
free fence units at Kona Hema.

Rare Species Program Activities

Years 1-6 (FY2019 — FY2024)
e Protect and monitor rare plant populations
e Continue implementing rare species protocols
e Rare plant enhancement plans may include small exclosure fences of less than 10 acres
around endangered species (see Ungulate Program for fence specifications)

Years 1-2 (FY2019 — FY2024)
e Conduct rare plant surveys in upper Ka‘l forest
e Implement predator control program targeting stands of endangered ho'awa and loulu
at Kaiholena unit

Program 5: Community Outreach

Program Goal: To build Ka‘d community understanding and support for the preservation of
Ka‘l's native forests, and enlist volunteer assistance for preserve management.

This program represents an estimated 10% of the overall effort and budget in this long range
management plan.

The main objective of our outreach program is to build upon the foundation built with the local
community and to continue to increase awareness of Ka‘l Preserve, the Ka‘l watershed and
native ecosystems, their importance, threats, and efforts to protect them. More specifically, we
seek to encourage and facilitate active participation and community pride among the residents
of the Ka‘li District in the effective conservation of this special resource. The key strategies for
our public outreach work include a wide variety of programs, including: partnering with
organizations on environmental education, employing summer interns, hosting volunteer days,
guiding walks in the preserve, attending community meetings, participating in local events, and
working with hunting programs.

The focus audience will continue to be the children of Ka‘l (elementary and high school), the
adults of the community, and community leaders. Discussions with teachers at Pahala and
Na‘alehu schools have occurred and strategies to implement on-site educational programs have
been developed. An interpretive nature trail in the Kaiholena unit continues to be a powerful
tool for showing people healthy native forest. Field activities will combine a mix of conservation
projects and educational opportunities. Conservation projects will include trail construction and
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maintenance, invasive plant control, fencing, and biological monitoring. Educational activities
will address a wide variety of land management, cultural history, and natural history topics.

Community Outreach Program Activities

Year 1-6 (FY2019 — FY2024)

e Continue community outreach and volunteer program

e Continue University of Hawai'i at Hilo and Hilo Community College service workdays

e Continue to work closely with partners in communicating conservation goals to the Ka‘d
community

e Facilitate community outreach objectives in line with broader upper Ka‘li forest
management plan

e Expand the environmental education program to other Conservancy parcels and to
other landowners in the region

Program 6: Watershed Partnerships

Program Goal: To assist the long-term effective management of the native ecosystems of the
Ka‘l region by participating in the Three Mountain Alliance, a coordinated partnership of
landowners and other partners.

This program represents an estimated 10% of the overall effort and budget in this long range
management plan.

The Three Mountain Alliance comprises four landowners who are responsible for managing
nearly 250,000 acres of contiguous lands in the Ka‘l region — the National Park Service, the
State of Hawai‘i, The Nature Conservancy, and Kamehameha Schools. These landowners and
additional partners (e.g., U.S. Geological Survey, U.S. Forest Service, U.S. Fish and Wildlife
Service) have committed to the need for a coordinated approach to information gathering,
management planning, and community outreach. By participating in a watershed partnership,
the Conservancy is reducing the threats to Ka‘l Preserve while leveraging funding by having
partners.

Because the Conservancy has worked in the Ka‘l forest for almost 15 years, we are able to
provide our partners and the community with a unique perspective on the current condition of
the forest, the range and habits of invasive ungulates, and technical support in selecting a
location and design for fences. We have longstanding relationships with community members
and will be able to find consensus among a wide range of stakeholders. Our Geographic
Information Systems (GIS) staff has the capacity to provide high-quality maps and our
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communication team can prepare for public hearings where community members will have the
opportunity to share and discuss their concerns.

The Nature Conservancy’s goal is to collaborate with our state and federal partners through
science input, planning, and community outreach to support a fencing project in the Ka‘t
forest. If successful, this project will catalyze conservation throughout the entire forest, but the
key will be implementing a plan that will be welcomed by stakeholders in the community.

In 2012 DOFAW completed the Ka‘l Forest Reserve Management Plan, calling for 12,000 acres
of new fenced management units in the upper Ka‘l forest. The uppermost 1/3 of TNC’s Keaiwa
unit is included in this management area, and the 2016 Maka’alia fence unit adds a mile to the
southwestern boundary of the planned management area. The Conservancy is working with the
National Park Service, Three Mountain Alliance, Kamehameha Schools, USFWS, and DOFAW to
ensure the work called for in the plan is executable and well-received by the community. Our
long-term goals for the project include the following:

e Implement a forest fence plan that protects core native bird habitat;

e Implement a community outreach plan to ensure support for the project;

e Work with partners to ensure funding is appropriated and the second phase of fence
construction is initiated in core habitat;

e Complete an ungulate control strategy that will increase public access to Ka‘l Forest
Reserve; and

e Work with partners to gain support for long-term zero tolerance ungulate control

TMA has joined the Big Island Wildfire Coordinating Group (BIGWIG) and continues to
encourage other landowners to participate. This is a good venue for communication because
fire response agencies are all represented, including DOFAW and the County of Hawai‘i.

In 2013, TNC installed a firecam at Pu‘u o Keokeo on the upper slopes of Mauna Loa. This site is
within HVNP and lies approximately 2.5 miles above the Kona Hema Preserve boundary. The
camera can detect smoke from wildfires as soon as they start and help direct firefighters to the
scene. It scans the western slopes of Mauna Loa between the Ka‘u Forest Reserve and
Kipahoehoe NAR. Images of the area are displayed on a video monitor in the preserve office at
Honomalino and can be accessed on a cell phone. The camera can also be panned and zoomed
to obtain greater detail. TNC operates and maintains the camera equipment on a regular basis,
and provides an internet uplink allowing partners at HVNP to monitor the system remotely.

As mentioned in the Ungulate Control Program description above, TNC also intends to increase
public access to allow for public hunting. In support of the overall regional management, there
would also be increased access to Ka‘t for DOFAW management of the Ka‘l Forest Reserve
(e.g., access along the roads to the base of Pu‘u One (Kaiholena unit), and access through the
Ki‘olokd and Kahilipali units along the Mountain House Trail or other existing road networks).
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Watershed Partnership Program Activities

Year 1-6 (FY2019 — FY2024)
e Support priority management activities developed by the Three Mountain Alliance
e Promote DOFAW’s implementation of a forest access plan for greater public hunting
access along lower boundary of Ka‘l Forest Reserve
e Continue to work with partners to achieve long term ungulate control
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BUDGET SUMMARY

Ka‘d Preserve
FY2019 - 2024 Budget Allocations

B Ungulates

E Weeds

H Resource Monitoring
Rare Species Protection

B Community Outreach

B Watershed Partnerships

The table in the next section summarizes the six-year budget for the Ka‘d Preserve NAPP
project. Through the NAPP program, the state pays two-thirds of the management costs
outlined in this long-range plan and TNC funds (from private and other government sources)
the remaining one-third.

The Conservancy’s Ka‘l operation maintains a full-time base staff of two. Other part-time,
short-term, or year-to-year personnel, in addition to staff overtime, are covered in this budget
and will be utilized as project needs warrant. Technical and annual planning support is primarily
provided by the Honolulu office of the Conservancy. As budget and needs allow, these support
staff members may charge a small portion of their time to this project. The Nature
Conservancy's annually negotiated fringe benefits rate will also accrue on all salary costs.

This budget includes project-related supplies, subcontract expenses to conduct fence
checks/maintenance and weed/ungulate control, and other miscellaneous project-related costs
including vehicle expenses both as equipment purchases and equipment leases. The
Conservancy routinely provides trainings for staff to improve job performance, and in addition
to these trainings, supervisory staff regularly attend meetings in Honolulu. Travel and training
funds are included within this budget to cover airfare, board and lodging, and training
expenses.
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An overhead rate is included (subject to slight change each year) to recognize the
Conservancy’s indirect costs for facilities, accounting, legal, and other administrative support.
Although the Conservancy’s overhead rate is currently 23.31% (the annual rate changes each
year per negotiations with DOI), the NAPP program will currently pay only 10%, leaving the
remainder as a portion of the Conservancy's one-third match.

Budgetary Constraints: This Ka‘l NAPP budget includes a 20% increase in funding since the last
LRMP (FY2013-FY2018). This increase in staff labor and contract costs for years 1-3 of this
LRMP (FY2019-FY2021) will support ungulate control efforts at Manuka NAR, continuation of
which to be determined by NARS staff at the end of FY2019. Should TNC receive significant
private funds in addition to NAPP funding, we hope to complete additional management
activities. This will depend entirely on TNC’s statewide priorities and its ability to raise
additional funds. We will report on progress on all accomplishments in Ka‘t Preserve and on
adjacent lands regardless of funding source.
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BUDGET TABLE

FY2019 FY2020 FY2021 FY2022 FY2023 FY2024
Labor & Benefits 150,566 153,145 157,861 135,785 142,574 149,703 889,634

Contractual 29,000 30,000 30,000 14,000 14,000 14,000 131,000
Communications 0 0 0 0 0 0 0
Travel 3,000 3,000 3,000 3,000 3,000 3,000 18,000
Supplies 9,000 10,000 10,000 10,000 10,000 10,000 59,000
Other 500 500 500 500 500 500 3,000
Subtotal 192,066 196,645 201,361 163,285 170,074 177,203 1,100,634
Overhead 19,207 19,665 20,136 16,329 17,007 17,720 110,063
TOTAL 211,273 216,310 221,497 179,614 187,081 194,923 1,210,697

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Total
Ka‘a Budget 211,273 216,310 221,497 179,614 187,081 194,923 1,210,697

Private Match (1/3
of total)

TOTAL NAPP
REQUEST (2/3)

70,424 72,103 73,832 59,871 62,360 64,974 403,566

140,848 144,206 147,665 119,742 124,721 129,949 807,132
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Appendices

Appendix 1. Ka‘a Preserve accomplishments, FY2013-FY2017

Ungulate Control

Kaiholena 1,200-acre fenced unit maintained pig-free for 9 years

Maka’alia 800-acre new fenced unit implemented a grid of 24 game cameras spaced 300
meters apart to monitor the new Maka’alia fenced area for 4 weeks, establishing a
baseline of ungulate populations. Installed 4 one-way trap gates located along the fence
at intersections with animal trails, and a large capacity wirelessly operated corral trap
was baited daily with dry corn at an area with highest observed pig activity, as detected
by the camera grid. Ungulate transects were monitored for pig disturbance, and an
aerial FLIR survey indicated no pig presence on the natural barrier at Palimuku.
Currently, cameras continue to monitor the area, traps are employed, and as efforts
continue to eliminate the final population of 6 juvenile pigs

Fence Work

Executed contract with Big Country Fencing for construction of 2.85 mile, 800-acre
Maka‘alia fence in the Kaiholena unit.

Hogwire replacement along 4 miles of lower Kaiholena fence.

Deer fence installed on 5.5 miles of fence.

Weed Control

High priority weeds were located and removed from a total of 175 acres of Lower Hilea,
Kaiholena Unit, Ka'l preserve through contracts and 67 through staff and volunteer
efforts

Himalayan ginger control work was monitored at Ki‘olokt and 23 acres controlled at
Kahilipali, and 5.5 acres controlled and monitored along a flume at Keaiwa

Aerial imagery data was collected across Ka‘l Forest Reserve in a series of transects
running southwest to northeast along elevation contours spaced 500 meters apart to
isolate incipient populations of weeds

Rare species monitoring

Maka‘alia plant survey conducted
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3 additional mature Pritchardia lanigera were located, seeds collected, propagated by
Volcano Rare Plant, and 164 seedlings replanted in the preserve with the assistance of
PEPP

Seeds from Trematolobelia wimmeri sourced at Kaiholena propagated and outplanted
into a NPS fence unit in the upper Ka‘l forest

Outreach

Reached 4,548 people with volunteer days, outreach, and other events, not including
2,000 people reached with the Rapid Ohi‘a Death PSA, or the 2,000 people attending
the Merrie Monarch Parade

Utilized 3,206 hours of volunteer labor time for everything from infrastructure to fence
repair

TNC staff was the Master of Ceremonies (MC) at the 2016 ‘Alala release VIP event &
2017 Ohi‘a Love Fest

Assisted with Ka’G community outreach for DOFAW'’s Ka‘l Forest Reserve Management
Plan

Infrastructure

Built new helicopter landing zone

Built new water tank

Built herbicide shed

Remote camp made more livable for work crews in our new Maka’alia Unit by replacing
tents with OEQC approved structures

Research assistance

Frank Bonaccorso, USGS — documenting population trends, altitudinal and regional
migrations by season, foraging and roosting habitat, and reproduction for the Hawaiian
hoary bat

Kerry Shaw, Cornell University — observe the interactions of two species of the Hawaiian
cricket Laupala as part of an experiment on acoustic interactions

Dennis LaPointe, USGS PIERC Kilauea Field Station — studying “Distributional anomalies
of native Hawaiian forest birds and avian disease in the Ka‘l Forest region of the Island
of Hawai'i”

Dr. Rosemary Gillespie, Essig Museum of Entomology — conducted field surveys towards
“Research on Community Level Approach to Understanding Speciation in Hawaiian
Arthropods”

Frank Trusdell, USGS at Hawai‘i Volcanoes National Park — collected gravity data from
the vicinity of Maka‘alia towards research on the structure and age of the Ninole Hills
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e TracyJohnson, USFS — Introduction of Tectococcus inoculated plants to Ki‘olokd
research plots to reinvigorate colony as a biocontrol to combat strawberry guava

e |delle Cooper, IMU, Damselfly variation across elevations

e Steve Hunter, University of Wisconsin — Phylogeny and historical biogeography of the
Hawaiian lobeliads

e Jeff Stallman, UH, fungi in the family Agaricaceae

e Lucas Fortini, USGS, Ecohydrology trial site — exploring the differences in key soil
characteristics that control runoff and groundwater recharge across managed and
relatively intact native mesic and wet forest communities across the state of Hawai'i.

e Matthew Clark, UH — Mo‘olelo o Ka‘l: “Hilea i Kalo ‘Eka‘eka” (Stories of Ka‘G: “Hilea of
the dirty taro”) — Internship paper prepared for TNC that researched historical names,
places and stories in the ahupua'a of Hilea. (The Kaiholena unit is located in Hilea)

Partnerships

e Provided office space and logistical support towards community outreach effort for
DOFAW'’s Ka‘l Forest Reserve Management Plan

e Collaborated with Hawai‘i Ant Laboratory, BIISC and community members in treatment
of ~15 acre Little Fire Ant infestation in Na‘alehu

e Monitored effectiveness of Australian tree fern treatment in 115 acres of neighboring
lands, controlling 9 mature and 50 immature individuals

e Continued to support BIADWG survey and control efforts in South Kona and Ka‘l
through facilitating landowner access, field orientation for new BIISC Invasive
Vertebrate staff, and serving as chair for BIADWG in FY2015-2016
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Appendix 2. Native Natural Communities Of Ka‘a Preserve

Natural Community (common and scientific names) Heritage Global
Rank*

Koa/‘Ohi‘a Montane Mesic Forest G1

Acacia koa/Metrosideros polymorpha Montane Mesic Forest

Koa/‘Ohi‘a Montane Wet Forest G3

Acacia koa/Metrosideros polymorpha Montane Wet Forest

‘Ohi‘a Montane Wet Forest G3

Metrosideros polymorpha Montane Wet Forest

‘Ohi‘a Lowland Wet Forest G3

Metrosideros polymorpha Lowland Wet Forest

* Key to Heritage Global Ranks:
G1 = Critically imperiled globally (typically 1-5 current occurrences).
G3 = Moderately imperiled globally or restricted in range (typically 21-100 current occurrences).
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Appendix 3. Rare Vertebrates in Ka‘a Preserve (6 Endangered, 1 Threatened)

Species Federal Status* | Island Distribution
Buteo solitarius (Hawaiian Hawk, ‘10) LE Hawai‘i
Corvus hawaiiensis (Hawaiian Crow, ‘Alala) LE Hawai‘i
Drepanis coccinea (Scarlet Honeycreeper, T Hawai’i, Maui,
“I"iwi) Kaua‘i, O‘ahu,
Moloka‘i
Hemignathus munroi (‘Akiapola ‘au) LE Hawai‘i
Lasiuris cinereus semotus (Hawaiian hoary LE Hawai‘i, Maui,
bat, ‘Ope ‘ape ‘a) O‘ahu, Kaua'‘i
L oxops coccineus coccineus (Hawai‘i ‘Akepa) LE Hawai‘i
Oreomystis mana (Hawai‘i Creeper, ‘Alawi) LE Hawai‘i
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Appendix 4. Map of Rare Animals in Ka’u Preserve Vicinity
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Appendix 5. Rare Plants in Vicinity of Ka‘ii Preserve (11 Endangered)

Species Federal Status* Critical Habitat
Asplenium peruvianum var insulare LE

Charpentiera obovata -

Clermontia lindseyana LE

Cyanea shipmanii LE

Cyanea stictophylla LE X
Cyanea tritomantha LE

Cyrtandra menziesii SOC

Eurya sandwicensis SOC

Lobelia hypoleuca -

Marattia douglasii -

Melicope zahlbruckneri LE X
Nothocestrum breviflorum LE

Phyllostegia floribunda LE

Phyllostegia velutina LE X
Phyllostegia vestita SOC

Pittosporum hawaiiense LE

Pritchardia lanigera LE

Ranunculus hawaiensis C

Strongylodon ruber SOC

Stenogyne scrophularioides -

Touchardia latifolia -

Trematolobelia wimmeri SOC

* Key to Federal Status:

Listed Endangered (LE) = Taxa listed as endangered.

Candidate (C) = Taxa for which substantial information on biological vulnerability and threat(s)
support proposals to list them as threatened or endangered.

Species of Concern (SOC) = Taxa for which available information meets the criteria for concern
and the possibility to recommend as candidate.

Threatened (T) = Taxa likely to become an endangered species within the foreseeable future
throughout all or a significant portion of its range.
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Appendix 6. Map of Rare Plants in Vicinity of Ka‘ti Preserve
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Appendix 7. Draft list of native plants, as compiled by Emmet Judziewicz,
University of Wisconsin-Stevens Point

(See attachment)
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Department of Land and Natural Resources
Division of Forestry and Wildlife
1151 Punchbowl St., Room 325; Honolulu, HI 96813
(808) 587-0166, (808) 587-0160 (Fax)
Application for NARS Special Use Permit

Name: US Geological Survey (Brian Loving, Asst. Director, PIWSC)
Title of Proposed Activity: _Flood Monitoring Station on Hanakapiai Stream

The following activities require a Special Use Permit under HAR 813-209-5. If your work

in the Natural Area Reserve (NAR) will involve one or more of the following, please

indicate with an ‘X’ below:

_X remove, injure, or kill any form of plant or animal life, except game mammals and birds
hunted according to department rules*

___introduce any form of plant or animal life*

___remove, damage, or disturb any geological or paleontological features or substances*

___remove, damage or disturb any historic or prehistoric remains*

X engage in any construction or improvement*

engage in any camping activity

establish a temporary or permanent residence

start or maintain a fire

litter, or to deposit refuse or any other substance

operate any motorized or nonmotorized land vehicle or air conveyance in any area (including

roads and trails) not designated for its use

operate any motorized water vehicle of any shape or form in freshwater environments or

marine waters, except as otherwise provided by DLNR’s boating rules

enter into, place any vessel or material on, or otherwise disturb a lake or pond

engage in commercial activities, defined as “the use of or activity on state lands for which

compensation is received by any person for goods or services or both rendered to customers

or participants in that use or activity”

have or possess the following tools, equipments or implements: fishing gear or devices (in

"Ahihi-Kina'u NAR), cutting or harvesting gear (in any NAR), and hunting gear or tools

(except as permitted by the hunting rules of the department)

hike or conduct nature study with a group larger than 10

presence in an area closed pursuant to HAR 813-209-4.5 or after visiting hours established

by §13-209-4.6

anchor any motorized or non-motorized water vehicle in the marine waters of "Ahihi-Kina'u

NAR

other (please explain):

* May require additional State or Federal permits. Applicants are responsible for identifying and securing
all approvals that may be required.

** The NARS rules and recent rule amendments can be viewed on-line at
http://dInr.hawaii.gov/dofaw/rules

*** Please allow for a minimum permit processing time of three months***



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



All permits will have the following standard conditions, pursuant to HAR § 13-209-5.
Additional conditions may apply.
1) The permittee shall adhere to the specifications given in the permit application
2) Disturbance of vegetation and wildlife shall be avoided as much as possible
3) Precautions shall be taken to prevent introductions of plants or animals not naturally
present in the area. The permittee is responsible for making sure that participants’
clothing, equipment, and vehicles are free of seeds or dirt to lessen the chance of
introducing any non-native plants or soil animals. Should an infestation develop
attributable to the permittee, the permittee is responsible for eradication by methods
specified by the department
4) Once approved, the permit is not transferable
5) Once approved, the permit does not exempt the permittee from complying with any other
applicable rule or statute
6) The State of Hawaii shall be released and held harmless from any and all liability for
injuries or death, or damage or loss of property however occurring during any activity
related to the permit.

I certify that the information contained in this application is true and correct.

Digitally signed by BRIAN LOVING
DN: c=US, 0=U.S. Government,

B R I A N LOVl N G ou=Department of the Interior, ou=Geological
Survey, cn=BRIAN LOVING,

0.9.2342.19200300.100.1.1=14001000533559
Date: 2018.02.06 08:37:47 -10'00"

Applicant’s Signature

Secondary Applicant’s Signature
(Optional: for permits to more than one agency)

If approved, copies of the permit will be provided to:
e Applicant
e NARS Branch staff
e DLNR-DOCARE

For internal use only:

Application received on:
Distributed to District staff for review on:
Approval ( ) recommended ( ) not recommended by NARS Commission or authorized

representative on: () with the attached special conditions.
( ) Approved ( ) Not Approved
Administrator, DOFAW Date

Permit # NARSFY





Applicant Contact Information

You may either enter the information directly onto this form; if you need more space or need to
attach additional pages, please indicate that there are attachments.

Name: Brian Loving

If you are applying on behalf of an organization, the organization and your title:
US Geological Survey, Assistant Director of the Pacific Islands Water Science Center

Title of Proposed Activity: Installation and operation of a flood monitoring station on
Hanakapiai Stream

Primary contact person for this permit application:
Brian Loving

Mailing Address:

US Geological Survey

1845 Wasp Blvd., Bldg. 176
Honolulu, HI 96818

Phone: 808-690-9603
Fax: 808-690-9599
E-mail: bloving@usgs.gov

Principal local contact, reference, or collaborator: (Same)

Mailing Address:

Phone:
Fax:
E-mail:

Supporting Information

Please provide the following information about your proposed activity that requires a special-use
permit (“proposed special-use”). Failure to provide responses to the following questions may
result in your application being rejected or taking longer to review and process.

1. What is the period of time for which the permit is requested (e.g., the date of a
proposed single event or an ongoing research project, from beginning time or date
until end of the event or project, for group hikes the number of hikers and leaders)?

Begin: March 12, 2018
End: Will continue as long as State Parks funding allows. At least for 3 years, but
hopefully longer.

2. List the individual Natural Area Reserve(s) involved: Please note that Laupahoehoe
is now has an overlay under the jurisdiction of the US Forest Service as part of the
Hawai i Experimental Tropical Forest (HETF). Applicants wishing to work in this





Natural Area Reserve will need to apply for a separate permit by going to
http://www.hetf.us/page/conducting_research/ You will not need to submit an additional
application fee, but you will have to have it pass thorough the HETF review process.
Permits are issued off of the Big Island DOFAW Branch.

Kahaualea is currently closed due to continuing volcanic activity; entry is prohibited,
but may be granted under special use request made directly to the Big Island NARS
Manager and issued off of the Big Island DOFAW Branch (also subject to approval of
Hawaiian Volcano Observatory to insure safety).

The majority of "Ahihi-Kina'u is closed to public access; entry for research or other
purposes may be made under a Special Use Permit.

Hono O Na Pali NAR

3. Attach a map that illustrates where in the Natural Area Reserve(s) you propose to
conduct your special-use. The map should be legible and reproducible in black and
white. The map should also be at the appropriate scale for the type of activity proposed
and of sufficient detail to allow the Division to identify activity sites within 10 meters.
For any activity off established trails, entry and exit routes should be marked.

T L T
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The site we are seeking a permit for is centered at 22.1758, -159.59835, in the Hono O Na Pali
NAR, Kauai.



http://www.hetf.us/page/conducting_research/



Rough ma of the rea in uein, rovieb Hono O Na Pali NAR
considering installing weatherports in the same area of our work.

staff

\

Kyle Pias), who is

- The stars are the existing NARS LZs. Until lower LZs (ovals on this map) are established by
NARS or USGS, the LZ in the upper left of the map would be used to drop off staff working in the
area.

- The white line with black dots indicates the ridge used to get down to the proposed area (I don't
have actual tracks for the path used, it gets a bit messy down towards the stream)

- The left-most of the 2 white ovals is the pu‘u that the pilot was interested in using as an LZ for
the NARS weatherport, and X's are the potential places a NARS weatherport could sit.

- The right-most of the 2 white ovals is another potential LZ by the stream that USGS would like
to establish for a stream monitoring station.
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Oblique aerial photo of area of special use, looking south. Star is proposed location of flood

monitoring station instrument shelter; freehand line is path of sensor cable from shelter to
the stream; oval is proposed location for LZ.

4. Provide a thorough and detailed description of the proposed special use, including
names of field assistants and other collaborators. The description should be detailed
enough so that those reviewing your application understand what you propose to do and
the scope of your proposal. As part of your description, please include: a) a description
of the planned method of transportation to and within the Natural Area Reserve, and b) if
other people than you will participate in the proposed special-use, please note how many
people, and whether they are volunteers, students, research assistants, paying customers,
etc.

For research proposals,

a) please explain your objectives, your methods, and why the proposed special-use is
necessary to your research;

b) if the research is part of your undergraduate or graduate studies, please include
the name and affiliation of your major professor;

c) if you are seeking permission to remove or introduce any form of plant or animal
life, please list all species involved and specifically identify which are threatened,
endangered, or candidate species.






d) if you are seeking permission for the collection of any specimens, please note type
of specimen (species and parts collected, if less than entire specimen), quantities to
be collected, storage methods, and ultimate disposition.

Failure to provide sufficient information may result in your application being returned
for additional information or rejected. Please feel free to attach additional sheets as
necessary.

The U.S. Geological Survey (USGS) requests to install and operate a flood monitoring
station on Hanakapiai Stream within 50 meters of latitude N 22.1758, longitude W
159.59835, in the Hono O Na Pali NAR, Kauai. The monitoring station will be cooperatively
funded with the Kauai County Emergency Management Agency, Hawaii Emergency
Management Agency and Hawaii DLNR - State Parks Division, to provide streamflow
information for flood forecasting and flood alert.

We will be working with NARS staff including Chris Mottley on our initial visit to the site to
hike in and do on-site recons of where instrumentation and a potential new LZ will go. We
will access the site via helicopter and hiking as shown in the 2" map of item number 3 in this
application. The recon will involve 2 USGS employees (Stacie Young and Casey Rita), and
NARS staff (Chris Mottley, Adam Williams and Kyle Pias). For the installation of the
station, up to 5 USGS staff will be involved (including myself, Stacie Young and Casey
Rita). For routine service visits after the station installation, one or two USGS employees will
access the station by landing at the nearest LZ and hiking.

Our stream monitoring station installation will involve anchoring a small (2x2x2 foot)
instrument shelter with legs to either a rock on site or a small concrete pad we bring in, using
anchor bolts. Then a sensor cable will be run from the shelter on the bank above the stream,
down to the stream and in the water- anchored along the way by 1-foot-long pieces of rebar
driven into the ground about 6 to 8 inches deep.
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Example of station instrument shelter to be placed on bank above stream (left), and sensor
cable run from the shelter down to the stream- anchored along the way by 1-foot-long
pieces of rebar driven into the ground 6 to 8 inches deep (right).

USGS 16103000 Hanalei River nr Hanalei, Kauai, HI
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5. Please answer the following questions about your proposed special use:

a.

Can your proposed special use be conducted elsewhere? If not, why not?

No. The work is to install and maintain a flood monitoring station for Hanakapiai Stream,
that needs to be above Hanakapiai Falls to allow time for warnings to reach people on trails
between the Falls and the mouth of the stream. All locations meeting these criteria are in the
Hono O Na Pali NAR.

b.

Is your proposed special-use consistent with the purpose and objectives of the
Natural Area Reserves System (the purpose and objective of the NARS is to
protect in perpetuity specific land and water areas which support
communities, as relatively unmodified as possible, of the natural flora and
fauna of Hawai'i)? If so, how?

The station will monitor stream flow in addition to providing flood warning information,
which can be used to identify changes in the runoff from the basin over time due to climate
change, changes in vegetation, changes in the number of invasive plants and animals, etc.

C.

Is your proposed special-use consistent with the management plan developed
for the individual Reserve(s) (Management plans are available for review at
HTTP://DLNR.hawaii.gov/dofaw/ecosystems or by contacting the NARS
office)?

Our work should not negatively affect the ecosystems in the Reserve. Care will be taken to
ensure that no seeds or other biological materials are introduced from other areas. Our
monitoring of stream flow and runoff in the basin will add to the available data that can be
used to characterize the health of the ecosystem over time.

d.

Does your proposed special-use provide a benefit (direct or indirect) to the
Natural Area Reserves System or to the individual Reserve(s) or both? (For
research, please note whether any studies have previously been made similar to
the one proposed and how you will convey your research findings to the
Department).

The stream gage will allow people working in the Reserve to know what the conditions of
the stream are, and whether it will be safe to cross. It will also provide data that can show if
runoff changes are occurring in the Reserve due to climate change, changes in vegetation,
changes in the number of invasive plants and animals, etc.

e.

Will the proposed special-use damage or threaten to damage the integrity or
condition of the natural, geological, or cultural resources in the individual
Natural Area Reserve(s) and adjacent area or region? If so, how? If not,
why not?





6.

No. We will communicate and coordinate closely with the Kauai NARS staff (with whom
we share a baseyard), to ensure that our activities do not damage or threaten to damage the
integrity or condition of the natural, geological, or cultural resources in the Hono O Na
Pali NAR.

f.  Does the proposed special-use comply with the provisions and guidelines

contained in HRS Chapter 205A, entitled ‘Coastal Zone Management,’
where applicable? HRS Chapter 205A can be accessed at:
http://www.capitol.hawaii.gov/hrscurrent/\VVol04 Ch0201-0257/HRS0205A/

We believe this is not applicable to our work. Our work will be above 3,100 feet in
elevation and we will not do anything that would increase suspended sediment in the
stream, or any other harmful substances downstream.

g. Have you (the applicant) previously received a NARS Special Use Permit? If
so, did you comply with the conditions of any previously approved permit
(including providing a final report as requested)?

No, I have not previously received a NARS Special Use Permit.
h. Do you (the applicant) have any other current NARS special-use permits? If
so, please list and state whether you are currently in compliance with the

conditions of those permits.

No, | do not.

Is the proposed special-use expected to have an environmental impact on the
Natural Area Reserve(s) or the surrounding area? If, so please elaborate. If not,
why not? Please include discussion of any off-trail work, such as mist-netting, setting
of traps, removal of vegetation, etc. and any measures planned to mitigate any short
and long-term damage.

At the gage site, nearby vegetation and trees may need to be trimmed to allow clearance for
the solar panel and antennas. To establish the lower LZ, trees will likely need to be trimmed
to allow clearance for the helicopter to drop the field crew directly at gage site after the first
couple of site visits. We will visit the site for the first time without impacting the area. NARS
staff (Chris Mottley, Kyle Pias, and Adam Williams) will be with us on the first visits to the
site and we will be collaborating on what vegetation/trees can be trimmed to provide the
clearance needed for the gaging equipment and establishment of the lower LZ. We will
photograph and flag trees to be trimmed after approval from NARS staff.

10



http://www.capitol.hawaii.gov/hrscurrent/Vol04_Ch0201-0257/HRS0205A/



7. For research proposals, please list any local collaborators and their contact
information (if any).

Chris Mottley, DLNR- DOFAW NARS, Kauai
christopher.j.mottley@hawaii.gov

Chris Mottley and his team are considering installing a weatherport station within about 200
meters of our site location in the near future. We are planning to recon sometime in mid-
March with Chris Mottley and his team.
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EXHIBITT 1

Delegation of Selected Permitting Approval Authority for
Activities Undertaken in Natural Area Reserves

The authority of the Natural Area Reserves Commission to recommend approval of
special use permits is hereby delegated to the NARS Executive Secretary, after
discussion and approval by Branch staff, for the following activities conducted in Natural

Area Reserves:

1. Hikes or visits by educational groups larger than ten (10};

2. Incidental traditional and customary practices (e.g., collection of maile,
mokihana)

3. The following research activities:

a.

o

s

Non-destructive inventory, measurements, censuses, and monitoring of trees,
ferns, understory plants, birds, mammals, insects, and aguatic organisms
where there is no harm to the organisms (includes both ground-based and
remotely sensed measures).

Non-destructive inventory, measurements, and momtoung of the forest floor,
dead and downed wood, and soils.

Mon-destructive inventory, measurements, and monitoring of streams, ponds,
and other aquatic ecosystems.

Nomn-destructive hydrological and geomorphic studies which do not involve
the erection of structures or long term placement of equipment.

Erection of small protective fences and barriers £10 acre in area (and the
removal of exotic species within such plots).

Construction of temporary blinds and field observation structures.

Soil and plant nutrient cycling research.

Biocontrol research to control invasive plants and animals - manipulate
densities of state and federally permitted biocontrol agents through
redistribution and experimental methods, including caging plants or parts of

plants.

Sampling air and gasses (plant and soil respiration} within the experimental
forest.
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k. Non-desiructive collection of plant material (excluding ail listed T&E plants),
scils, and water samples for laboratory analysis.

1. Collection of plant and insect samples that are from common, exotic, and
abundant taxa for laboratory, greenhouse, or herbarium sampling (excluding
all listed T&E species).

m. Maintenance of a trail system for access.

For purposes of this delegation, “non-destructive” means an activity that does not destroy
or harm the object of analysis.

STATE OF HAWAIT
Natural Area Reserves Commission

By:  /s/ Dale Bonar, Chairperson Date: May 21, 2007
Natural Avea Reserves System Commission

Approved by the Natural Area Reserves System Commission
at its meeting held on May 21, 2007.










Exhibit 2

Delegation of Selected Permitting Approval Authority for

Activities Undertaken in Natural Area Reserves

The authority of the Natural Area Reserves Commission to recommend approval of special use
permits is hereby delegated to the Branch Managers and/or Administrator of the Division of
Forestry and Wildlife, after discussion and approval by Native Ecosystem Protection and
Management Section staff, for the following activities conducted in Natural Area Reserves:

1. Hikes or visits by educational groups larger than ten (10)
2. Incidental traditional and customary practices (e.g., collection of maile, mokihana)
3. The following activities:

a. Non-destructive inventory, measurements, research, censuses, and monitoring
where there is no harm to natural, historic, or cultural features.

b. Erection of protective fences and barriers.

c. Removal of non-native species, native species restoration (reintroduction of native
species or population enhancement within historic range by planting, translocation
or social attraction methods), monitoring, fire control, litter removal, and other
activities that comply with the Management Policies for the State of Hawaii,
Natural Area Reserves System (1997).

d. Biocontrol research and introduction of approved biocontrol agents and labeled
toxicants to control invasive plants and animals — manipulate densities of state
and federally permitted biocontrol agents through redistribution and experimental
methods.

e. Placement of temporary devices, equipment, or structures for periods less than 36

months.

Collection of organism, soil and water samples.

Collection of small amounts of inorganic material for research purposes. Note
prohibitions in Chapter 205A-44, Hawaii Revised Statutes.

Maintenance of a trail system for access.

Entry into closed areas or outside of established visiting hours.

«Q
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For purposes of this delegation “non-destructive” means an activity that does not destroy or harm
the object of analysis.

STATE OF HAWAII
Natural Area Reserves System Commission
By: , Chairperson

Date:

Approved on by the Natural Area Reserves System Commission at its meeting held on






SUZANNE D. CASE
CHAIRPERSON
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February 12, 2018

Chairperson and Members

Natural Area Reserves System Commission
State of Hawai‘i

Honolulu, Hawai‘i

NARS Commission Members:

SUBJECT: REQUEST FOR DELEGATION OF AUTHORITY TO THE BRANCH
MANAGERS OR THE ADMINISTRATOR OF THE DIVISION OF
FORESTRY AND WILDLIFE TO ISSUE PERMITS FOR ACTIVITIES
LISTED IN EXHIBIT 2 FOR HAWAII ADMINISTRATIVE RULES
CHAPTER 13-209, RULES REGULATING NATURAL AREA
RESERVES

BACKGROUND:

Section 13-209-5 of Hawaii Administrative Rules provides the board or its authorized
representative, with the approval of the commission or its authorized representative, may issue
permits to conduct activities otherwise prohibited by section 13-209-4 for research, education,
management, or for any other purpose consistent with chapter 195, Hawaii Revised Statutes.

The Natural Area Reserves System Commission has delegated the Natural Area Reserves System
Executive Secretary the ability to recommend approval of special use permits, after discussion
and approval by Branch staff for various activities listed in Exhibit 1. The purpose of this
delegation was to streamline the permitting process for minor activities that did not require full
NARS Commission review, since it was impractical to schedule a Commission meeting for every
permit application. About 70 NARS permits are issued annually.

Delegations should be occasionally revisited and updated. The activities listed in Exhibit 1 were
finalized over a decade ago, and since then there have been rule changes and staffing changes.

The requested revisions to the delegations are as follows:

1. The delegations of authority should not go to the NARS Commission Executive Secretary.
This position no longer exists, as the NARS has integrated as a standard program within
DOFAW, overseen by a program manager and administratively supported by planners. The
administrative support staff has grown to include not only botanists and ornithologists, but also
an entomologist, and most recently, a wildlife biologist specializing in malacology. These





scientists review plant and wildlife permits, including permits to study or take T&E species.
Instead of the NARS Commission Executive Secretary, the Branch Managers are appropriate
signatories of the types of NARS permits seeking delegation, as they oversee the activities on
their island and ensure consistency across the programs. If the applicant is also required to get a
wildlife or threatened and endangered (T&E) species permit, or if the application is multi-island,
the DOFAW Administrator is the appropriate signatory. In both the existing and proposed
process, the NARS Specialists on each island also review the permits, and they will continue to
have the main responsibility ensuring that the actions are consistent with the purpose of the
NARS.

2. The existing list of activities delegated (Exhibit 1) needs revision because it is unwieldy and
has major omissions (such as studies on invertebrates). The proposed list is shorter and simpler.

3. Additionally, the proposed list includes management activities that would benefit the NARS
(with the requirement that they comply with the Management Policies). This would streamline
permits for activities that support NARS management plans. Examples are community groups
seeking to do litter pick-ups, or organizations like watershed partnerships conducting natural
resource management.

4. Unlike the old list, the new list delegates authority to issue permits that involve T&E species.
These activities also require a separate permit that is reviewed by the botanical or wildlife
specialists in the administrative office. The DOFAW Administrator is delegated to sign off on
these permits after specialist review. T&E permits are carefully regulated by §195D-4, Hawaii
Revised Statutes, which can only be issued for scientific purposes or to enhance the propagation
or survival of the affected species. Take for other activities is regulated by HRS §195D-4 (Q)
prescribing the process for a habitat conservation plan, which goes through the Endangered
Species Recovery Committee and the Board of Land and Natural Resources. Federal permits
and licenses are also required for these activities.

5. Research on threatened and endangered species has led to innovations in management
methods that increase success of propagation and restoration of the species, as well as reduce
threats. In many cases, researchers must conduct their research in Natural Area Reserves because
that is the only remaining or accessible population of the species. Thus, this research is important
not only for the species but for the ecological integrity of the NAR.

6. Another requested delegation is the authority to introduce biocontrol agents, as this is also a
highly regulated process with considerable oversight from the Division of Forestry and Wildlife
and the Department of Agriculture, including an environmental review process. This would
streamline activities that hold great promise for benefitting the resources in the Reserves.

7. The existing delegation allows collection of soil and water samples, however a broader request
to allow collection of small amounts of inorganic material is requested.

8.Another requested delegation is for entry into closed areas or outside of visiting hours.
Reserves that are currently closed are Kahauale‘a, and portions of Ahihi-Kina‘u (which also has
visiting hours for open sections of the Reserve). Staff require permittees to take special safety
precautions and enter only during certain conditions.

Other edits have been made to consolidate and simplify the document.





Overall, the goals of this revision are to keep NARS Commission oversight on larger, long-term
and significant activities that are more likely to pose potential threats to the natural condition of
the Reserve. However, through time and experience, staff are recommending types of activities
that are not likely to warrant full Commission review because they are less risky or because other
experts are involved in the review process. Even with this delegation, DOFAW staff may always
seek full Commission review on an item if there is uncertainty or if additional public and expert
consultation is prudent.

RECOMMENDATION:

That the Commission delegate authority to the Branch Managers or the Administrator of
the Division of Forestry and Wildlife to issue permits listed in Exhibit 2 for Hawaii
Administrative Rules Chapter 13-209, Rules regulating Natural Area Reserves.

Respectfully submitted,
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Emma. K. Yuen, NEPM Program Manager
Division of Forestry and Wildlife

Attachments

Signature: }6"’

Email: emma.yuen@hawaii.gov
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Department of Land and Natural Resources
Division of Forestry and Wildlife
1151 Punchbowl! St., Room 325; Honolulu, HI96813
(808) 587-0063, (808) 587-0064 (Fax)
Application for NARS Special Use Permit

Name: Douglas G. Myers
Title of Proposed Activity: ‘Alala Reintroduction Project (permit renewal application)

The following activities require a Special Use Permit under HAR 813-209-5. If your work

in the Natural Area Reserve (NAR) will involve one or more of the following, please

indicate with an ‘X’ below:

X remove, injure, or kill any form of plant or animal life, except game mammals and birds
hunted according to department rules*

___introduce any form of plant or animal life*

___remove, damage, or disturb any geological or paleontological features or substances*

___remove, damage or disturb any historic or prehistoric remains*

X engage in any construction or improvement*

X engage in any camping activity

X establish a temporary or permanent residence

___start or maintain a fire
litter, or to deposit refuse or any other substance

operate any motorized or nonmotorized land vehicle or air conveyance in any area (including

roads and trails) not designated for its use

operate any motorized water vehicle of any shape or form in freshwater environments or

marine waters, except as otherwise provided by DLNR’s boating rules

enter into, place any vessel or material on, or otherwise disturb a lake or pond

engage in commercial activities, defined as “the use of or activity on state lands for which

compensation is received by any person for goods or services or both rendered to customers

or participants in that use or activity”

have or possess the following tools, equipments or implements: fishing gear or devices (in

"Ahihi-Kina'u NAR), cutting or harvesting gear (in any NAR), and hunting gear or tools

(except as permitted by the hunting rules of the department)

___hike or conduct nature study with a group larger than 10

X presence in an area closed pursuant to HAR 813-209-4.5 or after visiting hours established
by §13-209-4.6

___anchor any motorized or non-motorized water vehicle in the marine waters of "Ahihi-Kina'u
NAR

___ other (please explain):

* May require additional State or Federal permits. Applicants are responsible for identifying and securing
all approvals that may be required.

** The NARS rules and recent rule amendments can be viewed on-line at
http://www.state.hi.us/dInr/dofaw/Unofficial%620compilation%20HAR%62013.209.pdf

*** Please allow for a minimum permit processing time of three months***
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All permits will have the following standard conditions, pursuant to HAR § 13-209-5.
Additional conditions may apply.

1)
2)
3)

4)
5)

6)

The permittee shall adhere to the specifications given in the permit application
Disturbance of vegetation and wildlife shall be avoided as much as possible
Precautions shall be taken to prevent introductions of plants or animals not naturally
present in the area. The permittee is responsible for making sure that participants’
clothing, equipment, and vehicles are free of seeds or dirt to lessen the chance of
introducing any non-native plants or soil animals. Should an infestation develop
attributable to the permittee, the permittee is responsible for eradication by methods
specified by the department

Once approved, the permit is not transferable

Once approved, the permit does not exempt the permittee from complying with any other
applicable rule or statute

The State of Hawaii shall be released and held harmless from any and all liability for
injuries or death, or damage or loss of property however occurring during any activity
related to the permit

I certify that the information contained in this application is true and correct.

DocuSigned by:
A
A A,
/Q:u“»z/ [ fMepens
{
nnnnnnnnnnnnnnn

Applicant’s Signature

If approved, copies of the permit will be provided to:

Applicant

NARS Commission Executive Secretary
NARS Branch staff

DLNR-DOCARE

For internal use only:

Application received on:

Distributed to District staff for review on:
Approval ( ) recommended ( ) not recommended by NARS Commission or authorized

representative on: ( ) with the attached special conditions.
( ) Approved ( ) Not Approved
Chairperson, DLNR Date
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Applicant Contact Information

You may either enter the information directly onto this form; if you need more space or need to
attach additional pages, please indicate that there are attachments.

Name:

Douglas G. Myers

If you are applying on behalf of an organization, the organization and your title:
Zoological Society of San Diego dba San Diego Zoo Global, President/CEO

Title of Proposed Activity:
‘Alala Reintroduction Project

Primary contact person for this permit application:
Christina Jordan

Mailing Address:
15600 San Pasqual Valley Road
Escondido CA 92027

Phone: (760) 796-5681
Fax:-
E-mail: cjordan@sandiegozoo.org

Principal local contact, reference, or collaborator:
Bryce Masuda, Conservation Program Manager (local contact)

Mailing Address:
P.O. Box 39, Volcano, HI 96785

Phone: 808-985-7218
Fax: none
E-mail: bmasuda@sandiegozoo.org

Supporting Information

Please provide the following information about your proposed activity that requires a special-use
permit (“proposed special-use™). Failure to provide responses to the following questions may
result in your application being rejected or taking longer to review and process.

1. What is the period of time for which the permit is requested (e.g., the date of a
proposed single event or an ongoing research project, from beginning time or date
until end of the event or project, for group hikes the number of hikers and leaders)?

* Please note: permits are limited to one year in length, except where waived for permits
to other governmental agencies where the board determines the waiver to be in the best
interest of the State. Proposals for multi-year projects are advised of the need to apply
for a new permit EACH year.

This permit application is requested for one year.
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2. List the individual Natural Area Reserve(s) involved: Please note that Laupahoehoe is
now has an overlay under the jurisdiction of the US Forest Service as part of the Hawai'i
Experimental Tropical Forest (HETF). Applicants wishing to work in this Natural Area
Reserve will need to apply for a separate permit by going to
http://www.hetf.us/page/conducting_research/ You will not need to submit an additional
application fee, but you will have to have it pass thorough the HETF review process.
Permits are issued off of the Big Island DOFAW Branch.

Kahauale a is currently closed due to continuing volcanic activity; entry is prohibited,
but may be granted under special use request made directly to the Big Island NARS
Manager and issued off of the Big Island DOFAW Branch (also subject to approval of
Hawaiian Volcano Observatory to insure safety).

The majority of "Ahihi-Kina'u is closed to public access; entry for research or other
purposes may be made under a Special Use Permit.

The NAR involved in this permit is Pu‘u Maka‘ala NAR.

3. Attach a map that illustrates where in the Natural Area Reserve(s) you propose to
conduct your special-use. The map should be legible and reproducible in black and
white. The map should also be at the appropriate scale for the type of activity proposed
and of sufficient detail to allow the Division to identify activity sites within 10 meters.
For any activity off established trails, entry and exit routes should be marked.



http://www.hetf.us/page/conducting_research/
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Figure 1. Map of Pu‘u Maka‘ala NAR. The exact location of the new, proposed release site for
the 2018 release(s) will be agreed upon with the ‘Alala Working Group and Hawai‘i Island
NARS Manager.

4. Provide a thorough and detailed description of the proposed special use, including
names of field assistants and other collaborators. The description should be detailed
enough so that those reviewing your application understand what you propose to do and
the scope of your proposal. As part of your description, please include: a) a description
of the planned method of transportation to and within the Natural Area Reserve, and b) if
other people than you will participate in the proposed special-use, please note how many
people, and whether they are volunteers, students, research assistants, paying customers,
etc.

For research proposals,

a) please explain your objectives, your methods, and why the proposed special-use is
necessary to your research;

b) if the research is part of your undergraduate or graduate studies, please include
the name and affiliation of your major professor;

c) if you are seeking permission to remove or introduce any form of plant or animal
life, please list all species involved and specifically identify which are threatened,
endangered, or candidate species.
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d) if you are seeking permission for the collection of any specimens, please note type
of specimen (species and parts collected, if less than entire specimen), quantities to
be collected, storage methods, and ultimate disposition.

Failure to provide sufficient information may result in your application being returned
for additional information or rejected. Please feel free to attach additional sheets as
necessary.

a) Objectives, methods, and necessity of the proposed special use:
The overall, long-term objective of this project is to establish a self-sustaining wild population of
‘Alala in the Pu‘u Maka‘ala NAR.

b) Academic Affiliation:
Not applicable

c¢) Removal of species:

Similar to our previous permit, we would like to request permission to remove ‘Alala only if they
become sick or injured or if the removal will be beneficial to the well-being of the bird. If any
birds become sick or injured, we request permission for them to be recaptured and returned to
Keauhou Bird Conservation Center to undergo rehabilitation and evaluation, prior to being
returned to the wild if possible.

d) Collection of specimens:

Similar to our previous permit, we would like to request permission to collect deceased ‘Alala. If
and when there are mortalities, we request permission for the carcass to be collected and sent to
San Diego Zoo for complete necropsy analysis to determine the cause of mortality to the fullest
extent possible. The carcass will then be deposited with the Bishop Museum, Honolulu,
following existing USFWS and State Collection and access permits.

We would like to request the special conditions listed below. The previous Executive Secretary
of the NARS Commission requested in past years that wording is written such that it could be
copied directly into the permit. That is, each bullet point below does not explicitly ask for
permission, although permission is being requested for all conditions. The wording below
originated from the existing NARS Special Use Permit (including bold font identical to the
previous permit), and has been modified slightly for this renewal application.

e The 2018 release site is located in the Kialani Tract of Pu‘u Maka‘ala Natural Area Reserve
either within the North Boundary or Mauna Loa Boys School units; access will either be
through Kiilani Correctional Facility or, preferably (and regularly) on a new gated access
road created on existing roads, but bypassing the correctional facility; transportation into the
NAR will be by 4 x 4 vehicles accessed on the North Boundary or South Boundary access
roads that provide access to both the field aviary and release aviary.

e The site being requested for the 2018 release will be in the same general area as the 2017
site. The addition of another release site for 2018 has been approved by the Office of Coastal
and Conservation Lands, through a request for authorization to SPA# HA16-57. Continued
use of the existing, abandoned Mauna Loa Boy’s Home structure as a temporary field camp
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site, allows staff to be on site, without needing to traverse in and out each day. A temporary
weather port in a previously disturbed site will continued to be used for accommodation,
office, and equipment storage. A contained sanitation system (such as a cleanwaste portable
toilet) will continue to be used, as well as a water filtration system for uses other than
drinking water, and a solar panel array will continue to be utilized as the primary power
source, with a gas-powered generator as a backup power source, as needed. All of the
infrastructure associated with these field camp amenities have been placed in previously
disturbed sites only, as directed by the Hawai‘i Island NARS Manager.

e The release and post-release monitoring of ‘Alala in Pu’u Maka’ala NAR will be overseen by
Bryce Masuda, Conservation Program Manager, Alison Greggor, Post-Doctoral Associate,
and Joshua Pang-Ching, Research Coordinator, with major project activities coordinated with
the ‘Alala Project Coordinator, Jackie Gaudioso-Levita of Hawai’i Island DOFAW. The
monitoring crew will consist of 3-6 research assistants and 2-4 interns to be hired. Names of
any new crew members will be provided to the NARS Manager as soon as that information
becomes available. This is also a collaborative effort funded by San Diego Zoo Global
(SDZG), U. S. Fish and Wildlife Service (USFWS), Division of Forestry and Wildlife
(DOFAW), in collaboration with the Natural Area Reserves System (NARS), National Park
Service (NPS), Kamehameha Schools (KS), and Three Mountain Alliance (TMA), U.S.
Geological Survey, and other partners as part of the ‘Alala Working Group.

e This permit allows a maximum of 10 field staff, interns, and/or volunteer interns to conduct
this project; and special site visits may accommodate up to 10 people, with approval of the
Hawai’i Island NARS Manager. All volunteers must sign appropriate waivers.

e Permit Holder will provide a written schedule in the form of a weekly memo to the
Hawai‘i Island NARS Manager of who will be on site, and any planned visitors who will
be visiting during the day only, as well as contact information should an emergency
arise necessitating contact with field staff.

e A temporary flight conditioning aviary is currently located in a formerly disturbed area
which was approved by the Hawai‘i Island NARS Manager; it is a greenhouse-style building
with metal framing covered in vinyl coated wire; installed by a private contractor; the same
flight conditioning field aviary used for first releases, and will be used again. The 2016
release aviary has been dismantled, but the wooden platform of that structure remains as per
agreement with the Hawaii Island NARS Manager. The primary chamber of the 2017 release
aviary will be dismantled. The secondary chamber of the 2017 release aviary will remain for
the purposes of recapturing birds as necessary. A 2018 release aviary will be constructed in a
location determined by the ‘Alala Working Group and with approval by the Hawai‘i Island
NARS Manager.

e The 2018 release cohort Alala will be held in the flight conditioning field aviary for several
months, and will be released into the wild in 2018.

e Approximately 12 young birds will be released every year for five years; these details are -
subject to change depending on the number and dates of hatching (and subject to satisfactory
veterinarian examinations). Post-release monitoring will be on-going.
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One or more release aviaries hack towers may be placed in other previously disturbed
locations for possible supplemental feeding or recapture, or research activities including
taking blood samples; subject to approval by the NARS Manager. Supplemental feeding will
occur outside of the release aviary as needed. Dimensions will follow those approved by the
Office of Coastal and Conservation Lands.

All birds released will have VHF transmitters weighing no more than 3%-5% of the birds’
body weight, to monitor post-release behavior and movements; the majority of monitoring
will be done remotely to lessen disturbance to the birds or visible human presence.
Installation of automated VHF towers, approximately 15 ft. tall with attached antennae and
guy lines, will be placed in strategic locations surrounding the release site, as approved by
the NARS Manager.

On the ground monitoring will be conducted only as needed and following fence lines, roads,
transect lines, and other existing paths as much as possible to limit the impact in the NAR.

If any birds become sick, they may be recaptured and returned to Keauhou Bird Conservation
Center (KBCC) to undergo rehabilitation and evaluation, prior to being returned to the wild.

If there is a death, the carcass will be sent to San Diego Zoo for necropsy and the final
necropsy report(s) will be reviewed by Dr. Thierry Work, U.S. Geological Survey
Wildlife Disease Specialist. After the necropsy has been completed, the carcass will then
be deposited into Bishop Museum, Honolulu or other repositories following USFWS
and/or State permits.

Decontaminate boots/footwear, backpacks and equipment before and after each trip
into the Reserve to prevent spread of weed seed and/or pathogens. All vehicles should
be clean of weed seeds and mud before each entry of the NAR. It is also recommended
by the Hawai’i Island NARS manager that when 4wd vehicles are not in use, they be
parked in sanitized areas during after hours, overnight such as concrete or black top
surfaces or carport, all free of surrounding vegetation to prevent invasive species from
accessing the vehicle. Do not park project vehicles outside the NAR under trees at any
time.

For the protection of the forest areas from transmission of Rapid ‘Ohi‘a Death (ROD), no
clothing, gear, equipment, or tools used on Hawai‘i Island will be permitted for use on Maui
Nui, O¢ahu, or Kaua‘i. Prior to conducting any work under this permit, Permit Holder is
required to contact and receive approval of the Branch Manager or designee. Permit Holder is
responsible for ensuring that all clothing, gear, equipment, tools or vehicles is cleaned and may
be subject to inspection pursuant to compliance with this condition. Please see specific
recommendations below under Condition #26 and refer to the Phytosanitation protocol
attached to this permit in Appendix |

Here are some basic recommendations for preventing spread of Ceratocystis Wilt of
‘Ohi‘a (aka Rapid ‘Ohi‘a Death):

o Do not move any wood from areas where ROD is present.
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o Clean all tools (saws, pruners, shovels, etc.) with Lysol or a 70% rubbing alcohol solution before
re-using at another site. Cutting of any ‘chi‘a will be avoided as much as possible.
. Off-road vehicles should be thoroughly cleaned using pressurized water. This should be done

daily or several times per week at a minimum. The vehicle must be cleaned thoroughly
underneath to prevent transport of contaminated soil.

. Shoes, clothing, and backpacks should also be cleaned before being worn in healthy forests.
Shoes soles should be sprayed with Lysol or alcohol solution after removing mud and dirt. It is
further recommended that gear that comes into contact with soil used that is used in the NAR be
designated for the NAR only and left on-site.

. So far the pathogen has been isolated from ‘6hi‘a wood (internal), soil, and insect frass. Such
material collected from sites where ROD is present should be destroyed, following research or
other use and not moved to other forest sites.

. When visiting multiple sites, visit sites where ROD has been detected last to prevent spread.
. The above sanitation precautions should be closely followed, especially for researchers moving
interisland.

For more information including updates on where the disease has been found, please see
www.ohiawilt.org

. Photos taken by Permit Holder, Sub-Permit Holders and Volunteers of rare and endangered
wildlife and plants, encountered during research activities described in this endorsement shall not
be posted on social media outlets with location information, except in the broadest of terms (i.e.
island and mountain range). An example of an acceptable location tag for a site on O‘ahu would
be “Northern Ko‘olau Mountains”. Failure to comply will result in revocation of this permit and
the denial of further permit. If Principal Permit Holder, Sub-Permit Holders, or VVolunteers
encounter rare and endangered wildlife and plants while conducting research activities outlined
in this endorsement, said Permit Holder, staff and volunteers will not visit the given rare or
endangered wildlife or plant again except if absolutely necessary for conducting the research
outlined in this endorsement. Similarly, Permit Holders, Sub-Permit Holders, and VVolunteers
will not provide directions or location information of rare and endangered wildlife and plants to
non-agency or non-permitted individuals. Failure to comply will result in the revocation of this
permit and the denial of further permits.

. Permits are issued on an annual basis; if a renewal is required, please submit a report detailing
progress to date (not just species lists) six weeks prior to permit expiration date, before
submitting an application form detailing future plan; renewals may be delayed or denied without
prior reporting. In the case of single year permits, submit a report following the permit
expiration date that details what was accomplished during the permit period. Annual reports will
include GPS data for all specimen collection/observation localities and track logs for the trails
that Permit Holder used to access these areas (i.e., shape files must include point data of
animal/plant location by species, track of surveyed area, or estimated polygon if Permit Holder
did not take a track, and polygon of desired survey area); or as per agreement with NARS staff.
The information provided may be used for management purposes.

e Upon completion of the project, all infrastructure will be removed from the area; however, if
this new release site proves to be a better alternative; then with staff approval, the site may be
continued to be used for the life of the project or until another alternative is identified, with
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removal upon completion of the release project.

5. Please answer the following questions about your proposed special use:
a. Can your proposed special use be conducted elsewhere? If not, why not?

The proposed special use was chosen by the ‘Alala Working Group (which includes
representatives from the NARS and DOFAW) to be conducted at the Pu‘u Maka‘ala NAR after
an in-depth analysis of all proposed release sites. This site was chosen to ultimately give ‘Alala
the greatest chance of success at establishing a wild population, while accounting for logistical
constraints for the implementation of this project.

b. Isyour proposed special-use consistent with the purpose and objectives of the
Natural Area Reserves System (the purpose and objective of the NARS is to
protect in perpetuity specific land and water areas which support
communities, as relatively unmodified as possible, of the natural flora and
fauna of Hawai'i)? If so, how?

The proposed special-use is consistent with the purpose and objectives of the NARS, because it
involves reintroducing and restoring a currently extinct in the wild endemic Hawaiian bird to the
NARS. The ‘Alala reintroduction itself is consistent with the purpose and objective of the
NARS, as it is a disperser of native fruiting plants, and therefore considered a keystone species to
native Hawaiian ecosystems.

c. Isyour proposed special-use consistent with the management plan developed
for the individual Reserve(s) (Management plans are available for review at
www.dofaw.net/nars or by contacting the NARS office)?

The proposed special-use of reintroducing ‘Alala to Pu‘u Maka‘ala NAR is consistent with the
management plan, which explains that the “overall management goal is to protect, maintain, and
enhance Pu‘u Maka‘ala’s unique natural, cultural, and geological resources.” The proposed
activities are consistent with the management plan, as reintroducing ‘Alala will protect natural
resources (e.g. trapping of introduced mammalian predators), enhance natural resources (e.g. the
release of ‘Alala as an endemic species), and enhance cultural resources (e.g. the release of the
culturally important Alala).

d. Does your proposed special-use provide a benefit (direct or indirect) to the
Natural Area Reserves System or to the individual Reserve(s) or both? (For
research, please note whether any studies have previously been made similar to
the one proposed and how you will convey your research findings to the
Department).

The proposed reintroduction of ‘Alala will benefit the NARS by bringing attention to the

importance of the NARS in general. It will also benefit the Pu‘u Maka‘ala NAR specifically, as
‘Alala are important seed dispersers of endemic Hawaiian plants.
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e. Will the proposed special-use damage or threaten to damage the integrity or
condition of the natural, geological, or cultural resources in the individual
Natural Area Reserve(s) and adjacent area or region? If so, how? If not,
why not?

The proposed special use will be conducted in a manner to minimize impacts to the NAR as
much as possible. Potential impacts from proposed activities have been discussed with the
Hawai‘i Island NARS manager, and planning has been designed based on the manager’s
recommendations. The flight conditioning aviary has already been constructed on a disturbed
site. The release aviary will be constructed in an area approved by the Hawai‘i Island NARS
Manager. Browse and perching will be obtained from NARS staff when they clear fencelines and
dirt roads. If additional browse and perching for the birds are necessary, SDZG staff will consult
with NAR staff prior to doing any vegetation collections. Vehicles will be cleaned prior to being
driven in the NAR and boots and all other gear will also be thoroughly cleaned and disinfected
prior to being transported to the NAR. As much as possible, brand new equipment and supplies
will be used and stored at the living facilities and office space to limit unwanted organisms from
entering the NAR. Driving will be done slowly along dirt roads in the NAR. Remote monitoring
(e.g. towers) will be preferentially used and off-trail work will be kept to a minimum. On the
ground monitoring will be conducted only as needed and following fence lines, roads, transect
lines, and other existing paths as much as possible to limit the impact in the NAR.

f. Does the proposed special-use comply with the provisions and guidelines
contained in HRS Chapter 205A, entitled ‘Coastal Zone Management,’
where applicable? HRS Chapter 205A can be accessed
at:http://www.capitol.hawaii.gov/hrscurrent/\VVol04 Ch0201-0257/HRS0205A/

Not applicable.

g. Have you (the applicant) previously received a NARS Special Use Permit? If
so, did you comply with the conditions of any previously approved permit
(including providing a final report as requested)?

Yes, we have previously received a NARS Special Use Permit and complied with the conditions.

h. Do you (the applicant) have any other current NARS special-use permits? If
so, please list and state whether you are currently in compliance with the
conditions of those permits.

We do not currently have any other NARS special use permits.

6. Is the proposed special-use expected to have an environmental impact on the
Natural Area Reserve(s) or the surrounding area? If, so please elaborate. If not,
why not? Please include discussion of any off-trail work, such as mist-netting, setting
of traps, removal of vegetation, etc. and any measures planned to mitigate any short
and long-term damage.

The proposed special use will be conducted in a manner to minimize impacts to the NAR as
much as possible. Potential impacts from proposed activities have been discussed with the
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Hawai‘i Island NARS manager, and planning has been designed based on the manager’s
recommendations. The flight conditioning aviary has already been constructed on a disturbed
site. The release aviary will be constructed in an area approved by the Hawai‘i Island NARS
Manager. Browse and perching will be obtained from NARS staff when they clear fencelines and
dirt roads. If additional browse and perching for the birds are necessary, SDZG staff will consult
with NAR staff prior to doing any vegetation collections. Vehicles will be cleaned prior to being
driven in the NAR and boots and all other gear will also be thoroughly cleaned and disinfected
prior to being transported to the NAR. As much as possible, brand new equipment and supplies
will be used and stored at the living facilities and office space to limit unwanted organisms from
entering the NAR. Driving will be done slowly along dirt roads in the NAR. Remote monitoring
(e.g. towers) will be preferentially used and off-trail work will be kept to a minimum. On the
ground monitoring will be conducted only as needed and following fence lines, roads, transect
lines, and other existing paths as much as possible to limit the impact in the NAR.

7. There is an application fee of $50 to cover the cost of processing; please attach a
check made out to: Department of Land and Natural Resources. Please mail a hard
copy of the application with original signature (students must also have the
signature of their Advisor. This should be mailed to the attention of: Executive
Secretary, Natural Area Reserves System Commission, Division of Forestry and
Wildlife, Department of Land and Natural Resources, 1151 Punchbowl Street,
Room 325, Honolulu, HI96813. An electronic version of the application (signed or
unsigned) may be e-mailed to betsy.h.gagne@hawaii.gov
so that it may be sent out for review to appropriate staff and others.

Check is no longer required.

8. For research proposals, please list any local collaborators or contacts (if any).
This reintroduction is being conducted in collaboration with the Hawai‘i Natural Area Reserve
System, Hawai‘i Division of Forestry and Wildlife, U.S. Fish and Wildlife Service, Three

Mountain Alliance, Kamehameha Schools, Hawai‘i Volcanoes National Park, and the U.S.
Geological Survey.
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