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EXECUTIVE SUMMARY

This ten-year management plan for Kahikinui State Forest Reserve (FR) on Maui is one in a series
of site-specific natural resource management plans to be prepared by the Department of Land
and Natural Resources, Division of Forestry and Wildlife (DOFAW) for individual forest reserves in
the State of Hawai‘i. These plans present a brief history of the specific forest reserve, a complete
record of land transactions and boundary changes over time, a description of natural and
cultural resources, as well as an account of infrastructure and intended use(s) of the area. These
plans serve to: (1) assist in preparation of regulatory compliance documents required to
implement management actions outlined in the plan; (2) support DOFAW efforts to secure
funding for plan objectives; (3) prioritize implementation of management objectives; (4) solicit
requests for proposals or bids to implement plan objectives; and (5) inform the public of short
and long-term goals.

The Kahikinui State Forest Reserve was established by Governor’s Proclamation on December 22,
1928. In the report that preceded the establishment of Kahikinui FR, the Territorial Forester
described how the majority of the boundary was already protected by existing fence lines
constructed on neighboring leased and private lands that were being managed by cattle
ranchers, and also by natural barriers that limited the ingress of ungulates. He further described
the goats and cattle present in Kahikinui and the intention to remove them “give the extensive
existing grove of koa (Acacia koa) trees on Nakula and Nuu a chance to expand,” (Judd 1928, p.
177). There were also stands of mamane that they hoped would expand through natural
recruitment.

Kahikinui State Forest Reserve is currently comprised of approximately 2916.50 acres of public
land, and is located on the leeward slopes of Haleakala. The reserve used to encompass a large
contiguous landscape, but after subsequent withdrawals of land it is now composed of two
separate tracts located within the ahupua‘a of Papa‘anui (713.57 acres) and Nakula (2202.93
acres). Management of the Papa‘anui section has already been addressed in the comprehensive
plan for Kula FR due to their adjacency. This management plan focuses on forest reserve lands
located within the ahupua‘a of Nakula, hereinafter referred to as Kahikinui FR.

DOFAW’s current management activities within Kahikinui FR include monitoring and
maintenance of existing fence lines and forest restoration areas, supplemental outplanting to
compensate for mortality, monitoring and control of weeds and ungulates inside the fence, and
rehabilitation trials of hard pan erosion scars. DOFAW partners assist with native and
endangered wildlife (native plants, forest bird, seabird and bat) monitoring and protection.

Forest reserve management priorities are divided into eight categories and ranked on a
qualitative basis, taking into consideration the natural and cultural resources and public use
opportunities of the reserves (see Table 21 for forest reserve management priorities). Summary
of management goals for the Kahikinui FR are as follows:



° Watershed Values — Increase land holding protected under the Forest Reserve
System; erosion reduction and prevention; monitoring forest composition; maintain
active role in watershed partnerships; and climate change adaptation.

° Resource Protection — Fire presuppression and mitigation; forest health monitoring
(Rapid ‘Ohi‘a Death, insects and diseases); monitor weather conditions as they
pertain to fire and other forest health issues; and cultural resource protection.

° Game Animal Management — Promote and regulate public hunting through Chapter
122 and 123, Hawai‘i Administrative Rules.

° T&E Species Management — Protection and recovery of rare plants and animals.

° Native Ecosystems — Determine landscape level needs for ecosystem restoration; re-

evaluate Vegetation Resource Management Guidelines; ungulate control; and climate
change adaptation.

. Invasive Species Control — Reduce impact of invasive species; manage incipient and
established invasive plant and animal populations; and biosecurity.
° Access, Trails and other Public Uses — Secure public access to the Forest Reserve;

increase public information and awareness; and infrastructure management and
construction.

° Commercial Activity — Generate income from suitable commercial activities to
support natural resource management of the forest reserve. Develop revenue
streams for ecosystem services such as carbon sequestration.

Details of specific tactical goals and action items can be found in Table 22 on page 53 of this
plan. This plan is intended to describe short-term resource management planning and
implementation strategies, as well to serve as a basis for future updates and modifications to
accommodate evolving or additional objectives such as wildfire prevention projects and/or
improving access and facilities for Kahikinui FR.
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DEVELOPMENT PROCESS TIMELINE

Kahikinui State Forest Reserve, Maui

Stage of Development Date Achieved Comments
District review July 2020 Incorporated
DOFAW review July 2020 Incorporated

Partner agency consultation

Public consultation

DOFAW approval

BLNR approval




1. INTRODUCTION

The Division of Forestry and Wildlife (DOFAW) conducts on-going planning efforts to develop and
update management plans for all forest reserves across the State. The format and content of the
respective reserve plans are generally consistent across the State and serve to guide field
operations, assist in budgeting and funding concerns, and make the management process
transparent for partner organizations and the public. These plans also help to fulfill certain
recommendations made in the Hawai‘i Tropical Forest Recovery Action Plan, which came about
as a result of the 1992 Federal Hawai‘i Tropical Forest Recovery Act.

Each district office of DOFAW will have a comprehensive management plan that addresses
overall Forest Reserve System issues, goals and objectives for that district. In addition,
management plans will be developed for each individual forest reserve, which will in part reflect
the Division’s management guidelines specific to that area. This document represents the
management plan for Kahikinui State Forest Reserve. It addresses concerns and strategies only
on the public lands within this forest reserve.

Initial development of this plan consisted of reviewing DOFAW historic and current files found at
the Administrative and Maui District office were reviewed. Documents were also obtained from
other state agencies including the Department of Land and Natural Resources Land Division and
Bureau of Conveyances, the Department of Accounting and General Services (DAGS) Survey
Division, as well as the State Archives. Relevant data from the Hawai‘i Statewide Geographic
Information System (GIS) relating to biological, historical, and environmental resources were
referenced extensively to develop this plan.

Additional resources utilized for the development of this plan (including other plans that
identified the Forest Reserves or the general area), were the Hawaiian Forester and
Agriculturalist, Hawai‘i Biodiversity and Mapping Program (HBMP), State of Hawai‘i Forest Action
Plan, Hawai‘i’s State Wildlife Action Plan, biological surveys and others. The plan then evolved
into its final iteration through discussions with Division staff from all program areas, both at the
district and administrative offices, other Divisions and State agencies, DOFAW partners, and the
public.

Once finalized by DOFAW, this Management Plan for Kahikinui State Forest Reserve will be
submitted for review and approval by the Board of Land and Natural Resources (Board). If
approved by the Board, the following actions may be triggered:

1. Preparation of regulatory compliance documents as required for implementation of
management actions as outlined in the plan.

2. DOFAW efforts to secure operational and planning funding for plan objectives.

3. Prioritized implementation of plan objectives by DOFAW.

4. Periodic solicitation of requests for proposals or bids for implementation of plan

objectives, including issuance of permits, licenses, or contracts as necessary.



2. HISTORY

Figure 1. Kahikinui State Forest Reserve (5000 ft. elevation)

When Kahikinui FR was first established in 1928, it was a contiguous landscape that spanned the
moku (district) of Kahikinui and Kaupo on the southern slope of Haleakala. When lands under the
jurisdiction of the Department of Hawaiian Home Lands (DHHL) were withdrawn from the Forest
Reserve System in 1984, the forest reserve no longer contained lands within the moku of
Kahikinui, however the name of the forest reserve remained the same. The majority of the land
that currently comprise Kahikinui FR lies within the moku of Kaupo in the ahupua‘a of Nakula.

Kaupo was once a well-populated district, supported by abundant ocean resources and intensive
dryland agriculture of ‘uala (sweet potato) which is thought to have covered between 12.5 and
15 square kilometers. Production from these dryland fields are estimated to have been able to
support a population of 8,000-10,000 people. The ahupua‘a of Nakula sat to the west of the
large agriculture fields, and has been described as drier and less suitable for intensive food
production (Kirsch et al. 2009). In the early 1700'’s, Ali‘i nui Kekaulike, moved his residence to
Kaupo, motivated by his ambition to expand his kingdom beyond Maui. Supported by the
productive agricultural fields of Kaupd, Kekaulike launched his attacks on the western coast of
the island of Hawai‘i from the landing at Mokulau (Baer 2015).

In the early 1800’s the arrival of foreign diseases resulted in a significant loss of the Hawaiian
population. Coupled with the shifting of economic strategies to that of supplying western
commercial demands, the need for labor intensive dryland agriculture declined. Populations in
places like Kaupo decreased rapidly (Baer 2015).

By the mid 1800’s the majority of Kaupo (including the ahupua‘a of Nakula) was controlled by
the Ali‘i William Charles Lunalilo. In the Mahele (1848), Lunalilo relinquished Kaupo along with
more than half of the land that he controlled to the Mo’T as government land (Kame‘eleihiwa
1992). In 1891, the Kingdom of Hawai‘i started issuing leases and permits for large tracts of
Nakula for grazing (Figure 2). This practice continued through the political and societal turmoil
that ensued after the overthrow of the Hawaiian Kingdom in 1893. Ranching became the
dominant land use in the district and persisted well into the 20™ century.



Native ecosystems in the districts of Kahikinui and
Kaupo were heavily impacted by the decades of
cattle grazing. A report in the April 1920, edition of
The Hawaiian Forester and Agriculturist describes
cattle up so high that they were traveling from
Kahikinui, up and over the summit at Papa‘anui into
Kula FR. By 1920, the makai lands in Kahikinui and
Kaupo were converted to pasture, but there were

Sale of Lease of Government Land oll
Nakuia in Kaupo, Maui.

On THURSDAY, September 19, 1889, at
the front entrance of Aliiolani Hale, at 12
o’clock noon will be sold at public auction,
the Lease of the Government Land known
as Nakula in Kaupo, Maui, containing an
area of 1500 Acres.

“Perms— Lease for 10 years; upset price
'$100 per annum, payable semi-annually in

still dense forests upslope. Bishop museum botanist
Charles N. Forbes, in his field notes describes the
forest in Kahikinui as being so thick that it was
difficult to walk through.

advance.
L. A. THURSTON,
Minister of the Interior.
Interior Office, Aug. 15, 1889,

Figure 2. Newspaper advertisement, Pacific
Commercial Advertiser

The latter half of the 17™ century also saw a significant expansion of irrigated sugar plantations
across the Hawaiian Islands. The demand for fresh water increased dramatically and by 1920, it
was estimated that 800 million gallons per day (mgd) of surface water, plus an additional 400
mgd of groundwater were being consumed by the sugar industry (Wilcox 1997). Concurrently,
landscape scale deforestation was occuring, in part due to grazing by ungulates such as cattle
and goats. Fears of a diminishing water supply for sugar plantations resulted in government
regulated protection of forested watersheds starting in 1903, with the designation of the first
forest reserve on the island of O‘ahu in 1904.

When the pasture leases in Nakula expired the mauka lands were set-aside by the territorial
government as part of Kahikinui FR. Ranching continued on the lands below the forest reserve,
but leases contained conditions for mandatory fence construction to keep cattle out of the
forests. According to the report written by the Territorial Forester that preceded the
establishment of the reserve, the majority of the makai boundary of the forest reserve was
already protected by existing fence lines constructed on adjacent leased and private ranch lands
and by natural barriers that limited the ingress of ungulates (Judd 1928).

The report also described the significant number
of goats and the few cattle that were in Kahikinui
at the time. They planned to remove the wild
goats and cattle to “give the extensive existing
grove of koa trees on Nakula and Nuu a chance to
expand,” (Judd 1928, p. 177). There were also
stands of mamane that they also hoped would
expand through natural recruitment. The
overarching goal for Kahikinui FR was to improve
the native vegetative cover in the area to
“prevent excessive runoff and make available for
use in the intervening dry periods water on the
lower lands, where it is almost always at a
premium,” (Judd 1928, p. 177).
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Figure 3. Kahikinui FR mamane .



Kahikinui FR was established by a Governor’s Proclamation that was signed on December 22,
1928. At is establishment the forest reserve was 16,013 acres. Two significant withdrawal of land
from the FR occurred in 1984, when DHHL lands were withdrawn, and again in 2011, when an
additional 1,420 acres were withdrawn to create the Nakula Natural Area Reserve. See Table 1
and Figure 4 for a complete record of the lands that were withdrawn from Kahikinui FR.

Table 1. Summary of lands added and withdrawn from Kahikinui FR

Natural Area Reserve

Document! | Date Action? | Description Acres | Map #3 Tax Map Key*
(2) 1-8-001:006
(2) 1-8-001:009
(2) 1-9-001:003 (por.)
(2) 1-9-001:007
(2) 1-9-001:011
(2) 2-2-007:001 (por.)
Land set aside for g; 3:5:88;885
GP 22-Dec-1928 | A establishment of 16,013 | CSF 4902 )
- (2) 2-2-007:008 (por.)
(2) 2-2-007:009
(2) 2-2-007:011
(2) 2-2-007:012
(2) 2-2-007:013
(2) 2-2-007:014
(2) 2-2-007:016
(2) 2-2-007:017
(2) 2-2-007:005
(2) 2-2-007:007
i (2) 2-2-007:008 (por.)
Withdrawal of (2) 2-2-007:009
Government lands at (2) 2-2-007:011
EO 1411 17-Jan-1951 | W Papa‘anui and Kahikinui | 184.20 | CSF 11,117 )
for a Repeater and (2) 2-2-007:012
Telephone Station Site (2) 2-2-007:013
(2) 2-2-007:014
(2) 2-2-007:016
(2) 2-2-007:017
Withdrawal of Hawaiian (2) 1-9-001:003 (por.)
EO 3270 27-Dec-1984 | W Home Lands from 8,747 | N/A (2) 1-9-001:007
Kahikinui FR (2) 1-9-001:011
Withdrawal of land at
25-Mar- Nakula for the (2) 1-8-001:006 (por.)
EC 4364 2011 w establishment of a 1420.4 1 C5F 25,037 (2) 1-8-001:009

1 Documents: GP = Governor’s Proclamation; EO = Executive Order
2 Action: A = Added to the FR; W = Withdrawn from the FR
3 CSF = Certified Survey Furnished. Maps are available online at http://ags.hawaii.gov/survey/map-search/

4 (por.) = portion; Only a portion of the TMK was included in the FR.
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Documented Activities/Leases/Deeds/Permits: Information on the historical land use agreement
issued for Kahikinui FR are listed in Table 2.

Table 2. Historical land use agreements in Kahikinui FR.

Type | Doc. # | Duration Description Acres | Map # Tax Map Key
27-Aug-1891 Lease sold at public auction to CSF 381

Lease | GL434 to J.C. Flores and Co., for “The 3900 CSF 420 (2) 1-8-001:006
30-May-1892 Nakula Mountain Tract.”
30-May-1892 CSF 381

Lease | GL434 to Lease assigned to H.P. Baldwin | 3900 CSE 420 218001006

27-August-1900

1-Sept-1905 _

Lease | GL576 to ;Ziiifggrﬁs;g;e toHaleakala | o | csp 1604 | (2) 1-8-001:006 por.
1-Sept-1926

3. FOREST RESERVES DESCRIPTION

3.1 Location and Description

e

Kahikinui State Forest Reserve currently occupies
land in the ahupua‘a of Nakula in the moku of Kaupo
and is comprised of approximately 2916.50 acres
(Table 3) of public land. It is located on the leeward
slopes of Haleakala (Figure 6) on the island of Maui,
in the Hana district. The forest reserve once
encompassed a large (16,013 acres) contiguous
landscape, but after subsequent withdrawals of land
it is now composed of two separate tracts located
within the ahupua‘a of Papa‘anui (713.57 acres) and
Nakula (2202.93 acres). Management of the
Papa‘anui tract has already been addressed in a
comprehensive plan with the adjacent Kula FR, and
in not included here. This management plan will
focus on the remaining forest reserve lands located

P N P : within the ahupua‘a of Nakula, hereinafter referred
Figure 5. Ephemeral pool in Kahikinui FR to as Kahikinui FR
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Kahikinui FR is surrounded primarily by other state and federally owned lands. It is adjacent to
the Nakula Natural Area Reserve, Haleakala National Park, and other state lands under the
jurisdiction of DLNR Land Division. A small portion of the southwestern boundary borders land
owned by Haleakala Ranch. The communities in closest proximity to this forest reserve include
Kahikinui, Kaupo and Kipahulu. Kahikinui FR is included in the Leeward Haleakala Watershed
Restoration Partnership. Elevation of Kahikinui FR ranges from approximately 9,000 feet at the
summit, to about 2,500 feet at the bottom of the lower gulches. Vegetation is generally
characterized by six plant communities: subalpine dry shrubland, subalpine dry grassland,
subalpine mesic shrubland, subalpine mesic grassland, mesic grassland, and mesic forest.

12
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Table 3. Government Tax Map Key (TMK) parcels comprising public lands of Kahikinui FR

Tax Acres GIS Acres GIS Acres
TMK Number Owner (entire TMK) (entire TMK) (forest reserve)
(2) 1-8-001:006 | State of Hawai‘i | 2130.8 3360.70 2202.93 (Nakula)
(2) 2-2-007:001 | State of Hawai‘i | 5865.87 5610.12 713.57 (Papa‘anui)*
TOTAL | 2916.50

*ncluded here and in Figure 6 for completeness. Refer to the Kula Forest Reserve Management Plan for more information.

The islands of Maui, Moloka‘i, Lana‘i, and
Kaho‘olawe were once all connected and formed
one larger landmass known as Maui Nui. As Maui
Nui subsided and as the sea levels began to rise,
the saddles between the volcanoes submerged,
isolating them as separate islands. The island of
Maui consists of two volcanoes: Haleakala, an
active volcano dating from approximately 1.1
million years ago that formed east Maui, and an
extinct volcano dating from approximately 1.6
million years ago that formed Mauna Kahalawai
(West Maui Mountains). Kahikinui FR is located on
Haleakala, which last erupted sometime between

: 3 T the years of 1480 and 1600 (Hawai‘i Volcano
Figure 7. ‘Ohi‘a canopy — view of Pahihi gulch Observatory, 2003).

© Photo by Forest & Kim Stalr

East Maui was formed by three periods of volcanic activity from Hakeakala Volcano that
geologists have designated as the Honomana Basalt, Kula Volcanics, and Hana Volcanics. Surface
geology of Kahikinui FR consists of lava flows from the Kula Volcanic Series, 140,000 to 780,000
years ago (Sherrod, 2007) during the Middle Pleistocene. Primary geological features of the
forest reserve are three prominent gulches named Pahihi, Pika‘i and Kahalulu.

3.3 Climate

Kahikinui FR is located on the drier leeward side of
Haleakala. Average rainfall in Kahikinui FR ranges from
approximately 44 to 55 inches annually (Figure 9), with
fog and cloud interception contributing significantly to
total precipitation. Precipitation received in Kahikinui FR
recharges the Nakula aquifer. There are no perennial
streams in Kahikinui FR. Surface water flow is generally
restricted to short-duration flash rain events. Maps from
1930, indicate that there was a spring name Punaokeaka
located on the southeastern corner of the forest reserve
in Kahalulu gulch at around 2,500 feet in elevation.

Figure 8. Kahikinui FR fog

14



Figure 9. Hydrological features of Kahikinui State Forest Reserve (FR)
AN # T}

Island of Maui

Non-perennial streams \
Rainfall (inches)
Elevation (feet) i
Kahikinui FR }

Miles

State of Hawai'i

Department of Land and Natural Resources
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3.4 Soils

The United States Department of Agriculture’s Natural Resource Conservation Service (NRCS) has
mapped three soil types (Table 4 and Figure 11) in Kahikinui FR, see Appendix A for sail

descriptions. This agency provides online soil maps and data at
https://websoilsurvey.sc.egov.usda.gov.

Table 4. Soils of Kahikinui FR (NRCS Soil Survey Geographic Database, 2018)

Map unit Name Acreage Percent cover
rvs Very stony land 1250.5 56.8%
PZVE Puu Pa very stony silt loam, 7 to 40 percent slopes | 569.8 25.9%
rRO Rock outcrop 382.7 17.3%

3.5 Vegetation

The vegetation in Kahikinui FR has been severely altered by
grazing animals, primarily feral cattle and goats, and the
subsequent spread of introduced pasture grass species.
According the Carbon Assessment of Hawai‘i Land Cover
Map (Jacobi et al., 2017), the top four vegetation types that
cover Kahikinui FR are non-native grassland (49.5%), native
mesic shrubland (18.8%), native dry shrubland (17.2%), and
open koa-‘0hi‘a mesic forest (10.0%; Figure 12).

Table 5. Land cover types of Kahikinui FR

Land cover type Acreage % cover

Alien mesic grassland 1090.5 49.5%

Native mesic shrubland 414.8 18.8%

Native dry shrubland 379.3 17.2%

Open koa-‘Ohi‘a mesic forest | 220.2 10.0%

Native wet cliff community 34.8 1.6%

Very sparse vegetation to 50.9 0.9%

unvegetated

Closed koa-‘Ohi‘a mesic 17.9 0.8%

forest :

Kiawe dry forest and . 5
shrubland 121 0-5% $
Alien dry grassland 9.6 0.4% 3
Mixed na‘tlve—allen dry cliff 18 0.1% s
community AN A N
Alien mesic shrubland 1.1 0.1% Figure 10. Plants of Kahikinui FR (top to

bottom) Cyrtomium caryotideum; Lobelia
hypoleuca; Artemisia mauiensis

16



Figure 11. Soils of Kahikinui State Forest Reserve (NRCS Soil Survey Geographic Database, 2018)
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Figure 12. Vegetation cover of Kahikinui State Forest Reserve (Jacobi et al. 2017)
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Figure 13. Native shrublands of Kahikinui FR
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The largest and most intact native ecosystems remaining in Kahikinui FR are mesic and dry
shrublands, located between 6,500 — 9,000 feet in elevation. PUkiawe (Leptecophylla
tameiameiae) is the dominant species, but as you ascend in elevation the pUkiawe are less dense
and shorter in stature and ‘6helo shrubs (Vaccinium reticulatum) become more abundant. Other
native shrubs that are present include pilo (Coprosma montana), ‘a‘ali‘i (Dodonaea viscosa),
kiikaenené (Coprosma ernodeoides), ‘Ulei (Osteomeles anthyllidifolia), kGpaoa (Dubautia
menziesii) and mamane (Sophora chrysophylla).

At around 6,500 feet in elevation there is
an abrupt change from native shrubland
into mesic ‘0hi‘a forests and grassland.
‘Ohi‘a is dominant in the gullies and the
ridges are covered by grasses. Native hair
grass (Deschampsia nubigena) is dominant
in the ‘Ohi‘a forest understory and also on
many of the ridges. Non-native grasses that
are also present in this zone include sweet
vernal grass (Anthoxanthum odoratum),
Yorkshire fog (Holcus lanatus), Tasmanian
wallaby grass (Rytidosperma semiannulare)
and violet crab grass (Digitaria violascens).

Figure 14. ‘Ohi‘a forests and grass/nd of Kahikinui FR
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Figure 15. Koa reforestation in Kahikinui FR (Deceber 2019) — See F/guré 28 for 2015 photo

From 5,500 to 4,500 feet in elevation, koa becomes the dominant tree in some areas, primarily
on the west side of the FR. This zone has the highest plant diversity and the most moisture from
the naulu or thick fog/cloud cover that occurs on most days. The forest understory is primarily
grass, with moderate plant diversity in steep, rocky, and moist areas. Many of the ridges within
this elevation range were deforested and are now covered in grass. The eastern part of the
reserve has very few mature koa trees remaining, but the area has been recently planted with
koa and in some areas the koa is regenerating naturally. Native hair grass is common in this zone.
Non-native grasses in this zone include molasses grass (Melinis minutiflora), Yorkshire fog,
beardgrass (Andropogon virginicus) and smut grass (Sporobolus indicus).

The lower portion of the forest reserve,
from 4,500 to 2,500 feet in elevation are
below the recently constructed fenceline.
This dryland ecosystem has been heavily
impacted by ungulates and vegetated areas
are covered with non-native grasses such as
kikuyu (Cenchrus clandestinus) and smut
grass. Non-native herbs and shrubs like
lantana (Lantana camara) are also present.
There are a few native dry forest shrubs
including ‘a‘ali‘i and ‘akia (Wikstroemia
monticola) and a few native trees such as
olopua (Nestegis sandwicensis), halapepe

(Chrysodracon auwahiensis) and lama Figure 16. Declining stand of olopua in Kahikinui FR
(Diospyros sandwicensis). The area contains
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steep gulches, erosion scars, and vast areas of exposed soil. For a more detailed description of
each vegetation zone and a comprehensive plant list, the biological survey report (Starr 2018)
has been included as Appendix B of this plan.

Rare and Endangered Plants: Threatened and endangered
species in Hawai‘i are listed under and protected by the
Federal Endangered Species Act (ESA) and the State
Endangered Species Law, Chapter 195D, HRS. There are
currently no known wild populations of state or federally
endangered plant species in Kahikinui FR. However, there
is one small population of the Haleakala silversword
(Argyroxiphium sandwicense subsp. macrocephalum)
which is considered a threatened plant species under the
ESA. A group of fifteen small plants were spotted from a
helicopter in 2014 and subsequently twenty seedlings
were planted by DOFAW to augment the population.

-
-

© Photo by Forest & Kim.Starr:

3.6 Wildlife Figure 7. Ha/éaka/d silversword in
' Kahikinui FR

3.6.1 Native Wildlife

Three endangered wildlife species that are protected by both state and federal regulations have
been documented to occur in Kahikinui FR (Table 6), the endangered ‘Ope‘ape‘a or Hawaiian
hoary bat (Lasirus cinereus semotus), the néné or Hawaiian goose (Branta sandvicensis), and the
‘ua‘u or Hawaiian petrel (Pterodroma phaeopygia sandwichensis). Five additional native birds
were documented (Table 7) during forest bird surveys (Scott et al. 1986; Starr 2018), the
‘apapane (Himatione sanguinea), Maui ‘amakihi (Chlorodrepanis virens wilsoni), pueo (Asio
flammeus sandwichensis), kolea (Pluvialis fulva) and the koa‘e kea or white-tailed tropicbird
(Phaethon lepturus). Species profiles from the Hawai‘i State Wildlife Action Plan contain
information on their biology, distribution, threats and conservation actions, and have all been
included as Appendix C of this plan.

The endangered ‘Ope‘ape‘a is one of two
endangered mammals endemic to Hawai‘i and
they are present over all of East Maui. The United
States Geological Survey (USGS) installed and
maintained a series of bat detectors in the
Kahikinui FR from 2012 to 2014. Monitoring results
show that bats are regularly flying over the forest
reserve at night, especially in the koa/‘Ohi‘a forest
sections. Detection was low over much of the
reserve but was significantly higher in mid-
elevation forests. For example, in the higher

Fiure 18. Néné in Kahikinui FR
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Table 6. Rare and endangered plants and animals observed within Kahikinui FR

Species Common ESA PEF.)
name Species
Plants | Argyroxiphium sandwicense subsp. ‘shinahina Threatened | No
macrocephalum (outplanted)

Animals | Branta sandvicensis néné Endangered | N/A
Lasirus cinereus semotus ‘Ope‘ape‘a Endangered | N/A
Pterodroma sandwichensis ‘ua‘u Endangered | N/A

Table 7. Avian Wildlife found in Kahikinui FR. (Scott et al. 1986; Starr 2018)
. Native Game | Abundance | Injurious

Species Common name - . .

Non-native | species species
Acridotheres tristis common myna Non-native Rare X
Alauda arvensis Eurasian Skylark Non-native Common
Alectoris chukar Chukar Non-native | x Common
Asio flammeus , Rare
. . pueo Native

sandwichensis

Branta sandvicensis néene Native Common

Ch/orodrepan/s virens Maui ‘amakihi Native Abundant

wilsoni

Francolinus francolinus black francolin Non-native Rare

Francolinus pondicerianus | gray francolin Non-native Rare

Haemorhous mexicanus house finch Non-native Rare

Himatione sanguinea ‘apapane Native Abundant

Horornis diphone Japanese bush Non-native Common X

warbler

Leiothrix lutea re'd—b|II'ed Non-native Rare

leiothrix

Lonchura punctulata scaly.—breasted Non-native Rare

munia
. Northern . Rare

Mimus polyglottos mockingbird Non-native

Phaethon lepturus white-tailed Native Rare

tropicbird

Phasianus colchicus commo”n ring- Non-native | x Common

necked” pheasant

Pluvialis fulva Pacific Golden- Native

Plover
Pterod(oma phaeopyg/a ua‘u Native Rare
sandwichensis
. . Japanese white- . Occasional | x
Zosterops japonicus eve Non-native

5> Under Hawaii Administrative Rules 13-124-3 (c), no person shall, or attempt to, 1) Release injurious wildlife into
the wild; 2) Transport them to islands or locations within the State where they are not already established and living
in a wild state; and 3) Export any such species or the dead body or parts thereof, from the State.
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elevation shrubland bat detection was low at 8 pulses per night
compared to 130 pulses per night at a station in the mid-
elevation koa/‘0hi‘a forest. On average, there were 37 pulses
detected/night/detector in the reserve (Todd et al., 2016).

The Maui Nui Seabird Recovery Project (MNSRP) collaborates
with researchers, managers and regulatory agencies to assist in
the protection and management of seabirds and their habitats
in Maui Nui. In partnership with DOFAW, MNSRP conducts
automated acoustic monitoring, ground surveys for burrows bl

and burrow monitoring of native seabirds in upper Kahikinui P s G 4% g
(above 6,800 feet). Figure 19. Apapane in Kahikinui FR

Acoustic monitors were deployed in 2013, 2014, 2017 and 2020. Newell’s shearwaters (Puffinus
newelli; NESH) and band-rumped storm petrels (Oceanodroma castro; BANP) have not been
detected to date. ‘Ua‘u (HAPE) acoustic activity was first recorded in 2013, and has increased
significantly over time (Table 8). In 2017, 3 locations had high call rates of >1 call per minute.
Monitors are currently deployed for the 2020 season.

The first standardized ground surveys for ‘ua‘u
burrows were conducted in 2012-2013. This initial
survey covered 280 acres and three active burrows
were found. During routine field activities in 2017,
new burrows were discovered. This resulted in
MNSRP conducting annual standardized surveys
(Table 9). The number of new burrows established
by prospective birds is increasing annually. As of
2020, twenty ‘ua‘u burrows have been found.
Nineteen were active in 2019 and of those, seven
are considered breeding burrows and all had
chicks fledge at the end of the season. Burrows
have been monitored since 2016 and the results
are summarized in Table 10 below (MNSRP 2020).

© Photo by MNSRP
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Figure 20. Kahikinui FR ‘ua‘u pair (2018)

Table 8. Summary of MNSRP acoustic monitoring in Kahikinui State Forest Reserve

Year Duration | Number | Detection (# of sites) Notes
(# nights) | of sites | HAPE | NESH | BRSP
2013 1071 5 1 0 0 HAPE detected near known burrow
2014 401 ; Z 0 0 Highest HAPE call rate near known
burrow
017 1133 ; Z 0 0 High rates (?f > 1 calls/min detected at
3 of 7 locations

23



Table 9. HAPE burrow searching results

Year Total area searched (ha) Search hours HAPE burrows found
2012/2013 80.8 58 3
2017 9 4 2
2018 21.4 8 4
2019 2 2 8

Table 10. HAPE burrow monitoring results by year

Burrow #

2016 2017 2018

2019

6

1 1 1

1

7

1
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nivicola, Kahikinui FR (7700 ft.)

Successful

Probably successful
Failed

Occasional non-breeder
Prospecting

Seasonally inactive

3.6.2 Native Invertebrates

While a complete arthropod and gastropod inventory
of Kahikinui FR has not been done, conspicuous and
notable insects, arachnids and snails were documented
during the 2018 biosurvey (Table 11). Native yellow
faced bees, (Hylaeus spp.) important pollinators for
native plant species such as the Haleakala silversword,
are abundant in the native shrublands of Kahikinui FR.
They were once abundant across the Hawaiian Islands
but can now only be found in abundance in a few
places such as the subalpine habitat of East Maui.

24



Two species of endemic fruit flies (family Tephritidae) in the genus Trupanea (T. cratericola and
T. limpidapex) have recently been documented to occur on Dubautia plants in Kahikinui FR.
Native Tephritid surveys in 2010 and 2011, found that the native sub-alpine habitat of East Maui
contained the largest population on the island. Native Tephritid flies seem to be restricted to
areas with intact native ecosystems and seem to have vanished from the lowlands (Starr 2011).
Native planthopper species in the genus Nesosydne were also observed on Dubautia.

© Photo by Forest & Kim Starr

TN T “ %
Figure 22. Insects of Kahikinui FR - 1. Koa
butterfly; 2. Larvae of Hyposmocoma sp.; 3.
Omiodes continuatalis; 4. Native Ectemnius

wasps.

A native koa butterfly (Udara blackburni) was observed
feeding on nectar from the highly invasive fireweed
(Senecio madagascariensis) flowers near the makai
boundary of the forest reserve. It is one of only two
species of butterflies that are native to Hawai‘i. The koa
butterfly is about an inch long, the upper sides of the
wings blue and the undersides are an iridescent green.
The larvae are known to feed on koa and ‘a‘ali‘i leaves.

Native leaf roller moths (Omiodes continuatalis) were
observed in the mid elevation grassland zone of the
forest reserve. Once thought to be extinct, this species
was “rediscovered” during biological surveys conducted
in 2003 (Haines et al. 2004). This species has not been
recently collected on the islands of O‘ahu and Kaua‘i, but
are locally abundant in certain locations which includes

mid-elevation habitats of East Maui. Leaf roller moths bind plant material together with their silk
to create a refuge. They shelter in this refuge as they feed on their host plant. The larvae of O.
continuatalis are known to feed on both native and non-native grasses which has likely
contributed to its continued persistence.

Native fancy-cased moths (Hyposmocoma spp.) are abundant over much of Kahikinui. These case
making moths live in a broad range of habitat types. With an estimated 400 endemic species,
they account for one third of the moth and butterfly diversity in Hawaii and is a great example of
evolutionary radiation. Fancy-cased moth larvae observed in the forest reserve were found
sheltered on larger stones and cliff faces. Most of them had “burrito” shaped cases and a few
had “cigar” shaped cases (Haines et al. 2014).

Native species of jumping plant lice, or psyllids specific to
‘Ohi‘a are present across the entire habitat range in the
reserve. These plant lice form galls, or abnormal growths
on ‘Ohi‘a leaves, stems and flower buds. Spiders are
present in small numbers in the forest reserve, notable
species are the native wolf (Lycosa hawaiiensis) and crab
spiders (Mecaphesa sp.). Native predatory Ectemnius
wasps that provision their nests with flies for their young,
are found to occur near the makai boundary of the forest

reserve.
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Figure 23. Psyllid galls on ‘6hi‘a leaves;
native psyllid (bottom-left)
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Native tornatellid snails (Tornatellides sp.) were also
encountered during the biological survey. This genus of snails
is found in a variety of habitats from the Northwestern
Hawaiian Islands to the main Hawaiian Islands. Tornatellids are
able to utilize habitat which has seen significant human
induced disturbance and change. These snails are known to be
eaten by the larvae of a native moth Hyposmocoma
molluscivora which captures the snail with silk and eats them
alive. Further surveys would undoubtedly turn up more

mollusk species in the reserve.

Table 11. Invertebrates found in Kahikinui FR (Starr 2018)

Figure 24. Tornatellid in Kahikinui

Species Common name Native/Non-native
Lycosa hawaiiensis Hawaiian wolf spider Endemic
Mecaphesa sp. crab spider Endemic
Coccinella septemnervia Seven-spot lady bird Non-native
Olla abdominalis Ash-grey lady bird Non-native
Naupactus godmani Fuller's rose weevil Non-native
Gonocephalum adpressiforme | Gonocephalum Non-native
Eutreta xanthochaeta Lantana stem galler Non-native
Procecidochares alani Hamakua pamakani stem galler Non-native
Procecidochares utilis Maui pamakani stem galler Non-native
Trupanea cratericola Hawaiian fruit fly Endemic
Trupanea limpidapex Hawaiian fruit fly Endemic
Nesosydne sp. On Dubatia Endemic
Nysius sp. On ‘ohi‘a ?
Pariaconus sp. nr. gibbosus ‘Ohi’a leaf pit gall psyllid Endemic
Pariaconus sp. nr. kupua ‘Ohi‘a stem/flower bud gall psyllid Endemic
Pariaconus sp. nr. mauiensis ‘Ohi’a stem/flower bud gall psyllid Endemic
Pariaconus sp. nr. montgomeri | ‘Ohi‘a leaf closed gall psyllid Endemic
Apis mellifera honey bee Non-native
Hylaeus nivicola yellow-faced bee Endemic
Cardiocondyla kagutsuchi cardiocondyla ant Non-native
Pheidole megacephala big-headed ant Non-native
Ectemnius sp. Ectemnius Endemic
Odynerus sp. Odynerus moth Endemic
Hyposmocoma sp. Fancy cased moths — burrito case type | Endemic
Hyposmocoma sp. Fancy cased moths — cigar/carnivorous | Endemic
Omiodes continuatalis Hawaiian grass leafroller Endemic
Thyrocopa sp. flightless moth Endemic
Tornatellides sp. tornatellid snails Endemic
Vanessa cardui painted lady butterfly Non-native
Abaeis nicippe sleepy orange butterfly Non-native
Pieris rapae cabbage butterfly Non-native
Udara blackburni koa butterfly Endemic
Danaus plexippus monarch butterfly Non-native
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3.6.3 Non-Native Wildlife

A wide variety of introduced birds exist across the
https:/hawaiibirdingtrails.hawaii.gov island of Maui. Twelve non-native forest and game
birds are known to occur in Kahikinui FR and they
are all listed in Table 7 above. Additional information
for both non-native and native bird species including
photographs and bird call recordings, can be found
on the Na Ala Hele birding trails website ( Figure 25).
Only Hawai‘i Island trails are featured on this
website, but the birds resource information covers
many species that are found statewide.

There are a total of nine non-native mammals that
have been documented in Kahikinui FR and all are
listed below in Table 12. Ungulates and rodents
make up the majority of these species and goats are
the most visibly abundant species outside the fenced
bi exclosure.

Conspicuous non-native insects were also
documented during the 2018 biosurvey and are
listed in Table 11 above. Most notable are two
species of non-native ants, the big-headed ant
(Pheidole megacephala), and Cardiocondyla
kagetsuchi. Big-headed ants are more likely to be
found in lowland areas, below 4,000 ft. An ant
survey of part of the reserve in 2008 found one
additional ant species, Hypoponera opaciceps. All
ants found in Hawai‘i are introduced species and
can have significant negative impacts on native

.0 Photo
15

Figure 26. Goats in Kahikinui FR arthropod biodiversity.
Table 12. Mammals found in Kahikinui FR
Species Common name Native/Non-native | Game species
Axis axis axis deer Non-native X
Bos taurus cow Non-native
Capra hircus goat Non-native X
Felis catus cat Non-native
Herpestes auropunctatus | mongoose Non-native
Lasirus cinereus semotus | ‘Ope‘ape‘a Native
Mus musculus House mouse Non-native
Rattus rattus Black rat Non-native
Rattus exulans Polynesian rat Non-native
Sus scrofa pig Non-native X

27



3.7 Critical Habitat

As outlined by the ESA, Critical Habitat is defined as “specific
geographic areas, whether occupied by a listed species or not, that
are essential for its conservation and that have been formally
designated by rule” (USFWS 2004). The entire Kahikinui State Forest
Reserve (2,203 acres) has been designated as Critical Habitat. There
are four units (Figure 29) that are defined by ecosystem type,
Subalpine, Montane Mesic, Montane Dry and Lowland Dry.
Overlapping subsets of endangered species are assigned to each unit,
a total of 41 plant species and two species of forest birds, the
‘akohekohe (Palmeria dolei) and the kiwikiu (Pseudonestor
xanthophrys). See Table 13 for a list of these species and which
critical habitat units have been designated for their conservation.
None of these species are currently known to occur in Kahikinui FR.

Table 13. Ecosystem Critical Habitat Designation in Kahikinui FR (USFWS 2016)

Figure 27. Kiwikiu

Species

Critical Habitat Ecosystem Unit

Plants

Subalpine Montane Montane
01 Mesic 01 Dry 01

Lowland
Dry 01

Alectryon macrococcus

X X

X

Argyroxiphium sandwicense ssp.
macrocephalum

Asplenium dielerectum

Asplenium peruvianum var. insulare

Bidens campylotheca ssp. pentamera

Bidens micrantha ssp. kalealaha

>
X [ X | X |X [X

Bonamia menziesii

Canavalia pubescens

Cenchrus agrimonioides

X | X | X [Xx

Clermontia lindseyana

Colubrina oppositifolia

>

Ctenitis squamigera

>

Cyanea glabra

Cyanea hamatiflora ssp. hamatiflora

Cyanea horrida

Cyanea kunthiana

Cyanea mceldowneyi

Cyanea obtusa

Cyrtandra ferripilosa

Cyrtandra oxybapha

Diplazium molokaiense

XX [X [X [} |[X|[X|X<|Xx

Flueggea neowawraea
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Species Critical Habitat Ecosystem Unit
Subalpine Montane Montane Lowland
Plants 01 Mesic 01 Dry 01 Dry 01
Geranium arboreum X X X
Geranium multiflorum X X
Hibiscus brackenridgei X
Huperzia mannii X
Melanthera kamolensis X
Melicope adscendens X X
Melicope knudsenii X
Melicope mucronulata X X
Neraudia sericea X X
Nototrichium humile X
Phyllostegia bracteata X X
Phyllostegia mannii X
Santalum haleakalae var. lanaiense X X X
Schiedea haleakalensis X
Sesbania tomentosa X
Solanum incompletum X
Spermolepis hawaiiensis X
Wikstroemia villosa X
Zanthoxylum hawaiiense X X X X
Subalpine Montane
Birds 24 Mesic 18 N/A N/A
Palmeria dolei X X
Pseudonestor xanthophrys X X

Figure 28. Kahikinui FR (December 2015) — See Figure 15 for 2019 photo
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Figure 29. Critical Habitat in Kahikinui State Forest Reserve (FR) Also see Table 13 (USFWS 2016)
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3.8 Archaeological and Historical Sites

S % WL . In 2011, an archaeological assessment
% was done for the fence alignments and
proposed trail and cabin installation in
Kahikinui FR. Archaeological field
surveys for historic or cultural properties
found one “possible habitation cave”
west of the eastern fence alignment.
The report states that the cave is
sizeable enough to accommodate
temporary occupation, but there was no
cultural material exposed on the surface
to confirm human use. No other historic
ST _ or cultural properties were found in the
R forest reserve (State of Hawai‘i 2004).

Figure 30. Cave i

.....

T 7% k54
n Kahikinui

In the event that any surface and/or subsurface evidence of historic properties, including cultural
deposits or features, human remains, lava tubes, structural remnants or concentrations of
artifacts are identified during any management activities, work will cease immediately in the
area of the discovery. The discovery will be protected from further disturbance, and the State
Historic Preservation Division (SHPD) will be consulted regarding appropriate documentation. If
historic properties are present which require mitigation, the SHPD will request that a detailed
mitigation plan (e.g., archaeological monitoring plan [AMP] or a preservation plan [PP]) be
submitted to the SHPD for review and acceptance prior to initiation of project work, along with
written and photographic documentation providing verification that appropriate interim
protection measures have been implemented.

3.9 Access

There is no legal public access to Kahikinui FR through adjacent private, federal, and DHHL lands.
There are no improved public trails in the reserve and the only vehicular access is through DHHL
lands which were withdrawn from the FRS by Executive Order 3270 in 1984. This vehicular
access route starts at the base of Kula FR, goes over the summit and ends on DHHL lands at the
Kahua cabin. There is a trail that heads east from Kahua cabin towards Kahikinui FR (Figure 33).
Withdrawal of the DHHL lands effectively landlocked the remaining forest reserve lands in
Nakula. Helicopters are used to access the reserve for management activities.

Restricted Watershed®: There are no restricted watershed areas on the island of Maui.

5 Rule Regulating Restricted Watersheds - Hawai‘i Administrative Rules 13-105
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. N\ 3.10 Infrastructure

| - N
." L \\ Infrastructure in Kahikinui FR (Figure
r‘ 4| '|‘ \Y 33) is minimal and was installed for
"' T watershed protection and to support
T 4\4 | N =

management activities. This includes
seven miles of ungulate proof fencing
with fence apron and bird mitigation
tape, that encompasses the mauka
section of the reserve, approximately
1,200 acres. There are 16 helicopter
landing zones that are used to
transport staff and materials needed
for forest management.

© Photo by Forest & Kim Starr

Figure 31. Fenceline in Kh/kinuil FR

3.11 Public Use Opportunities

Current public use opportunity in Kahikinui FR is very limited due to it's remoteness. There are
no public camping grounds or cabins, no improved hiking trails, and horseback riding, off-road
vehicles and bicycles are not allowed. Regulations are in place to allow for public hunting and
forest product collection, as described below. However, these uses are impacted by the lack of a
legal and/or practical public access route.

Hunting: DOFAW manages public hunting on all forest reserve lands on Maui and regulates
hunting days, seasons, bag limits, and means of take. The Division of Conservation and Resources
Enforcement (DOCARE) enforces hunting regulations found in Chapter 121, HAR Rules Regulating
the Hunting of Wildlife on Public Lands and Other Lands, Chapter 122, HAR Rules Regulating
Game Bird Hunting, and Chapter 123, HAR Rules Regulating Game Mammal Hunting. Kahikinui
FR is part of hunting unit C. To obtain a copy of current hunting rules and regulation visit,
https://dInr.hawaii.gov/dofaw/rules/.

Game mammals found in the reserve are feral pigs
(Sus scrofa), goats (Capra hirca), and axis deer (Axis
axis). Population numbers are low in areas that
fencing and ungulate control actions are occurring.
Game birds in hunting unit C include: Common
pheasant (Phasianus colchicus), black francolin
(Francolinus francolinus), chukar partridge
(Alectoris chukar), and gray francolin (Francolinus
pondicerianus).

Figure 32. Common pheasant

e
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Forest Product Collection: Non-timber forest
products may be gathered from the Forest
Reserve System. Examples of items that can be
collected include, but is not limited to:

e Fferns e Fruits
e Flowers e Greenery

Gathering of material from plant species that are
not on federal or state threatened and
endangered species lists is permitted and
regulated by DOFAW through standard Forest
Reserve System permit procedures as described
in Chapter 13-104, HAR. Gathering of non-listed
species or common materials requested in
guantities that are determined by DLNR as representing personal use, is regulated through
issuance of a Collection Permit free of charge. If quantities are determined to represent
commercial use, a Commercial Harvest Permit may be issued at a fee. Consult the Forest Product
Price List on the DOFAW website for information on personal versus commercial use quantities,
as well as current commercial use pricing.

https://dInr.hawaii.gov/forestry/files/2013/09/2018-12-11 DLNR Forest-Products-Price-List.pdf

Collection of:

e Listed threatened, endangered, or other rare species, or
e Common invertebrate species, or
e Any migratory bird species,

are prohibited under state laws Chapter 183D and 195D, HRS and subject to regulation under
applicable HAR. Applications for permits for such activities may be submitted to the
“Administrator,” at the DOFAW Honolulu office. In these cases, a separate Access Permit may be
required which is obtained through the district manager at the DOFAW Maui office. Both
addresses follow:

Administrator Maui District Manager

Division of Forestry and Wildlife Division of Forestry and Wildlife
1151 Punchbowl Street, Room 325 685 Haleakala Hwy

Honolulu, Hawai‘i 96813 Kahului, Hawai‘i 96732

Phone (808) 587-0166 Phone (808) 984-8100

The collection of any federally listed or migratory bird species is also subject to federal permits.
Contact the USFWS for additional information.
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3.12 Traditional and Customary Rights

Traditional and customary rights of the native Hawaiian people are protected under Hawai‘i law.
In the Constitution of the State of Hawai’i, Article XlI, Section 7, “The State reaffirms and shall
protect all rights, customarily and traditionally exercised for subsistence, cultural and religious
purposes and possessed by ahupua‘a tenants who are descendants of native Hawaiians who
inhabited the Hawaiian Islands prior to 1778, subject to the right of the State to regulate such
rights.” For any inquiries regarding traditional and customary rights, please contact the Forestry
Manager at the DOFAW Maui Office:

Forestry Manager

Division of Forestry and Wildlife
685 Haleakala Hwy

Kahului, Hawai‘i 96732

Phone (808) 984-8100

3.13 Revenue
According to Section 183-1.5, HRS, the Department shall:

“Devise and carry into operation, ways and means by which forests and forest reserves can, with
due regard to the main objectives of title 12, be made self-supporting on whole or in part.”

Commercial permits for non-timber forest products and small scale salvaging of dead or down
timber can be issued for Kahikinui FR. However, its remote location and lack of vehicular access
make it a less desirable location for this activity. Each application for a commercial salvage
permit shall be considered on its own merits, including its effect on the premises, natural
resources and the public’s use and enjoyment of the forest reserve. The raw material value of
any commercial salvage permit issued for Kahikinui FR cannot exceed $10,000.

DOFAW is exploring options for new revenue streams, including those associated with
ecosystem services to supplement funding of natural resource management activities of forests
and other natural areas under its jurisdiction. Carbon sequestration, the capture and long-term
storage of atmospheric carbon dioxide to mitigate for global climate change, is an ecosystem
service for which a market for both compliance and voluntary carbon offsets, already exists.
Reforestation at Kahikinui FR is currently undergoing a rigorous certification process as a
reforestation/afforestation carbon project under a voluntary carbon standard.

4. THREATS

4.1 Invasive Plants

Invasive plants are non-native species that can invade natural areas, grow and reproduce rapidly,
reduce native biodiversity and alter ecosystem functions. Invasive plant species that are present
in Kahikinui FR that have the potential to disrupt the ecosystem are listed in below in Table 14.
For a brief description of each species, their statewide distribution and impacts see Appendix D.
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Based on potential impacts, distribution in the FR, and available control methods, DOFAW has
set a management objective (control, containment or eradication) for each species.

Invasive plant management objectives:

e Control — Reduce populations and/or the vigor of
individuals

e Containment — Stops or minimizes population growth
and geographic spread

e FEradication — Elimination of populations within
geographic area

e EDRR (Early detection rapid response) — These species

are not established in the area but are a serious threat

to watershed function and/or native ecosystems. Early

detection, rapid assessment and rapid response is a

critical defense against the establishment of invasive :

populations. Figure 35. Bocconia frutescens

© Photo by Forest and Kim Starr

Some non-native plant species are also designated as a noxious weed by the Hawai‘i Department
of Agriculture. A noxious weed is defined as a plant species which is, or may be likely to become,
injurious, harmful, or deleterious to the agricultural industry or natural resources of the state.
Selling or transporting noxious weeds, their seeds or vegetative reproductive parts is prohibited
under state law Chapter 152, HRS and subject to regulation under Chapter 4-68, HAR.

Table 14. Invasive plants species that occur in Kahikinui FR

Species Common name DO.FAV.V Regulatory Status
Objective

Bocconia frutescens tree poppy Eradication | Hawai‘i Noxious Weed List
Sphaeropteris cooperi Australian tree fern | Eradication | None

Grevillea robusta Silky oak Eradication | None

Schinus terebinthifolius Christmas berry Eradication | None

Senecio madagascariensis | fireweed Control Hawai‘i Noxious Weed List
Tibouchina herbacea Cane tibouchina Eradication | Hawai‘i Noxious Weed List

4.2 Invasive Animals

The Division of Forestry and Wildlife has a dual mandate to, 1) Conserve, manage and protect
native and endangered species and their ecosystems, and 2) Preserve, protect and promote
public hunting. The hunting program in Hawai‘i is based entirely on non-native animal species.
Introduced game mammals such as goats (Capra hircus), axis deer (Axis axis), and pigs (Sus
scrofa) contribute to the degradation of native ecosystems and watershed health. Impacts of
introduced mammals varies across landscapes, dependent on ecosystem type, what animal
species are present, their population levels, and the type and intensity of any control measures
being used.
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/ure 36. Koa refestat/o inside Kahikinui FR fence

To prevent native ecosystem impacts by ungulates in Kahikinui FR a fence exclosure was built
around the upper 1,200 acres, encompassing the native shrublands and areas targeted for forest
restoration. The management goal for all ungulate species inside the fence is eradication. The
lower 1,000 acres of Kahikinui FR are dominated by non-native grasses, herbs and shrubs. This
area will remain open for game mammal hunting for the time being. There are plans to build
additional ungulate proof fencing (Figure 33) to mitigate environmental degradation that is
occurring. Most concerning is the level of soil erosion (Figure 37) in areas being overgrazed by
goats. Goat populations are not being controlled to a sustainable levels likely due to the lack of
easy public access. Public hunting opportunity for game mammals will be decreased by the
proposed fence extension. However, bird hunting opportunities will still be available.

Table 15: Animal species that occur in Kahikinui FR and their potential impacts

Species

Common Name

Potential impacts

AXis axis

axis deer

Vegetation damage and death from browsing
and bark stripping

Bos taurus

feral cattle

Browse, graze and trample vegetation, and have
caused landscape scale deforestation across the
state.

Capra hircus

feral goats

Goats have had the most destructive impact on
native vegetation on the south slope of
Haleakala as a whole. Goats limit the
reproduction of most native species, resulting in
deforestation and watershed deterioration.

Culex spp. (especially
Culex quinquefasciatus)

mosquitos

Vectors for diseases that are a threat to public
safety and native wildlife.
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Species Common Name Potential impacts

Felis catus feral cats Predators of native and game birds and are
vectors of toxoplasmosis, a zoonotic disease

Herpestes auropunctatus | mongoose Predators of native and game birds.

Rattus spp. rats Predators of native plant fruits/seeds and native
and game birds.

Sus scrofa scrofa feral pigs Disturb vegetative ground cover by browsing,
trampling, rooting and wallowing. In extreme
cases this can negatively impact groundwater
recharge. They also facilitate invasion and
establishment of weedy plant species and create
breeding habitat for mosquitos that are vectors
for human and avian diseases.

DOFAW has set a management objective for each
animal species for inside and outside of the fenced
unit, based on potential impacts, distribution in the FR,
and available control methods.

Animal management objectives:

e Game species — Manage population levels to stay
within carrying capacity

e Control — Reduce populations and/or the vigor of
individuals

e Eradication — Elimination of populations within
geographic area
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Figure 37. Bare soil in Kahikinui FR

Table 16. DOFAW management objectives for animal species in Kahikinui FR

Species DOFAW Management Objective
Inside Fenced unit | Outside Fenced unit

Axis axis (axis deer) Eradicate Game species

Bos taurus (feral cattle) Eradicate Eradicate

Capra hircus (goats) Eradicate Game species

Culex spp. (mosquitoes) Control Control

Felis catus (feral cats) Control Control

Herpestes auropunctatus (mongoose) Control Control

Rattus spp. (rats) Control Control

Sus scrofa scrofa (feral pigs) Eradicate Game species
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4.3 Insects & Disease

Introduction of insects and disease are a serious threat to the natural areas of Hawai‘i. Of
particular concern are those that could cause widespread dieback of predominant forest canopy
species such as koa and ‘6hi‘a. With globalization and an increased dependence on imports,
approximately 20 insect species become established in Hawai’i every year (State of Hawai‘i
2010).

Recent notable introduction of insects and disease include a rust species (Puccinia psidii) that
decimated stands of rose apple (Sygyzium jambos) and has severely impacted the endangered
plant species nioi (Eugenia koolauensis). The erythrina gall wasp (Quadrastichus erythrinae)
infested introduced and native populations of Erythrina or wiliwili to varying degree across the
state. Koa wilt (Fusarium oxysporum f.sp koae) is a soil borne disease that is causing dieback and
decline of koa primarily in lowland plantation stands on former agricultural land.

Of particular concern is the two-line spittle bug
(Prosapia bicincta) that is causing heavy damage
and loss of pasture in parts of Kona on the island
of Hawai‘i. Approximately 142,468 acres of
Kikuyu/pangola pastures have been impacted by
late 2018, and in some areas are dying and being
replaced with pamakani, fireweed, hilo grass and

Fo ; { g g 4 "; Ly |
Figure 38. Prosapia bicincta — two-line spittle bug other weeds.

The two-line spittle bug has not been detected on the island of Maui, but is still a concern as
large tracts of Kahikinui FR are covered in kikuyu grass. Kikuyu is an aggressive non-native grass
that forms dense, monotypic mats that can suppress establishment of native and non-native
plant species alike. Kikuyu is arguably beneficial as it suppresses the growth of a more diverse
weedy vegetative cover that could be more difficult to control and replace with native species.
Reforestations projects across leeward Haleakala have be able to successfully replace mats of
kikuyu with native trees and shrubs. Large scale dieback of kikuyu could be problematic.

The largest epidemic threatening forests of Hawai‘i is rapid ‘Ohi‘a death (ROD). ROD has been
found on Hawai‘i Island, Kaua‘i, Maui and O‘ahu and is caused by two pathogenic fungi,
Ceratocystis lukuohia and Ceratocystis huliohia. The highly aggressive C. lukuohia has been
detected on Hawai‘i Island and Kaua‘i and the less aggressive C. huliohia has been found on all
four islands. Hundreds of thousands of ‘Ohi‘a trees have been killed by this disease and over
135,000 acres of ‘0hi‘a forest have been affected.

Aerial surveys for ROD symptomatic trees are being done statewide. Surveys on Maui started on
April 21, 2016, and were initially done semi-annually. Field staff collect samples from accessible
symptomatic trees spotted during surveys. Samples are sent to a lab to confirm the presence of
Ceratocystis. In July 2019, C. huliohia was detected on Maui in a single tree located 53 miles east
of Wailuku. Response was quick and the tree was destroyed. Aerial surveys for east Maui and
leeward Haleakala are now being done quarterly and thus far there haven’t been any new
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ons of ROD on the island. For more information on what can be done to help prevent the
of ROD, visit http://www.rapidohiadeath.org.
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Figure 39. Maui Rapid ‘Ohi‘a Death Aerial Surveys (November 2019)

Based on potential impacts, distribution in the FR, and available control methods, DOFAW has

setam

anagement objective (control, containment or eradication) for insects and diseases that

are of concern:

Table 1

Control — Reduce populations and/or the vigor of individuals

Containment — Stops or minimizes population growth and geographic spread

Eradication — Elimination of populations within geographic area

EDRR (Early detection rapid response) — These species are not established in the area but
are a serious threat to watershed function and/or native ecosystems. Early detection,
rapid assessment and rapid response is a critical defense against the establishment of
invasive populations.

7. DOFAW management objectives for insects and disease in Kahikinui FR

Species Common Name DOFAW Objective

Ceratocystis huliohia rapid ‘Ohi‘a death EDRR

Ceratocystis lukuohia

Prosapia bicincta two-lined spittle bug EDRR
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SYMPTOMS OF ROD

e Crowns of ‘Ohi‘a trees that appear
healthy turn yellowish or brown within
days to weeks; dead leaves remain on
branches for some time.

o Sometimes, single branches or limbs turn
brown first and over two-three weeks the
rest of the tree turns brown.

o All ages of ‘Ghi‘a trees can be affected
and can have symptoms of browning of

branches and/or leaves.

o If a tree with ROD is cut down, or a
section of the tree is removed, the fungus
shows up as dark staining in the sapwood
along the outer edge, and there may be
an over-ripe fruit-like odor.

o Trees within a given stand die in a
haphazard pattern; the disease does not
appear to radiate out directly from

© Photo byJ. B! Friday infected or dead trees.

Figure 40. ‘Ohi‘a killed by ROD in lower Puna on the island of Hawai'i

4.4 Fire

Wildfires are a serious threat to human safety and property, and impact native ecosystems,
watersheds and near shore coastal environments statewide. Native terrestrial ecosystems are
not adapted to wildfire and are often replaced by fire adapted introduced species of grasses and
shrubs. Approximately 25% of the total land mass in Hawai‘i (Trauernicht 2014) are now cover by
these fire-prone fuels. This combined with an increase in human caused ignition has resulted in a
fourfold increase of area burned by wildfires in Hawai‘i annually (Trauernicht and Pickett 2016).

The risk of wildfire ignition within Kahikinui
FR is relatively low due to its remote
location and difficulty of access (Figure 41).
However, the threat of wildfire is still
present. Brush fires do occur along Pi‘ilani
Hwy less than four miles from the reserve.
The slopes below the forest reserve are
covered with flammable grasses and
shrubs. Prevailing winds make it unlikely
that wildfire would travel upslope to the
forest reserve, but it is still possible under
certain weather conditions. The only
recorded wildfire in Kahikinui FR occurred

. . . Legend

in 201§, at approxmately .5,2('30' feetin [ State and Federal Reserves
elevation. Thick fog made it difficult to Wildfire Ignitions Density

| b | lted i | . (ignitions / square mi / year)
ocate but also resulted in a slow-moving m High - 3.6 "
smoldering fire that burned only half an — i LBt A

acre. The cause of ignition is unknown.

Figure 41. Wildfire ignition density (Trauernicht and Lucas
2016)
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4.5 Climate Change

According to the 2012 Pacific Islands Regional Climate Assessment (PIRCA), documented
indicators of climate change in the region include increasing air temperature (more significant at
higher elevation), decrease in rainfall across much of the region, decrease in ground water
discharge to streams, changes to frequency and intensity of climatic extremes, mean sea level
rise (Western Pacific), changes in species distributions, increasing ocean surface temperature
and changing ocean chemistry. Potential impacts to our communities and natural environments
include shifts in rainfall patterns, a decrease in freshwater supplies, increase in extreme weather
events, flooding and erosion, increase in non-native biological invasions, increase in frequency
and size of wildfires, and an increased risk of species extinction (Keener et al. 2012).

The primary mitigation for climate change is reduction in emissions and enhancement of carbon
sinks. Maintaining and increasing carbon storage within our forests will help decrease
atmospheric carbon. In terms of reducing emissions, Governor David Ige signed into law the
most aggressive clean energy goal in the nation. To achieve energy self sufficiency utilizing 100%
renewable sources by 2045. In 2018, the State of Hawai‘i took this commitment further by
pledging to achieve carbon neutrality, also by 2045.

Forest ecosystems in Hawai‘i will face new climatic conditions associated with climate change.
Individual species and ecosystems types may be more vulnerable to climate change if they are
not able to adapt or migrate to suitable habitats. Researchers have started climate vulnerability
assessment for Hawai‘i species, but additional information is needed at local scales to determine
impacts within individual watersheds and forest reserves.

In 2018, the Pacific Island Climate Change
Cooperative (PICCC) and EcoAdapt completed the
Hawaiian Islands Climate Vulnerability and Hawaiian Islands Climate Vulnerability and
Adaptation Synthesis (Figure 42). Through literature i i
reviews, expert elicitation, vulnerability mapping,
and workshops with resource managers and
conservation planners, the synthesis provides
information to improve understanding of climate
change impacts, to increase capacity to reduce
impacts, and to facilitate decision-making by land
managers (Gregg 2018).

The climate synthesis contains summaries of
adaptation strategies and actions for habitats types

and ecosystem services. Summaries that are relevant ":’:""‘%Adapt

for Kahikinui FR (dry forest, mesic and wet forests, ‘15
alpine/subalpine, cultural knowledge and values, S

flood and erosion control, fresh water and food and

fiber) have been excerpted and included as Appendix Figure 42. Hawai'i climate synthesis:

. .. . . http://piccc.net/project/climate-synthesis-
E of this plan. To anticipate and mitigate climate o prol 2
supporting-the-hitai

2018

B8
g

42



change impacts, all strategies and action items were reviewed and if applicable, incorporated
into management objectives for Kahikinui FR.

5. MANAGEMENT

5.1 Past Planning

The Division of Forestry completed the first management plan for Kahikinui State Forest Reserve
in the early 1990s. The objective of this plan was to: (1) To maintain and increase hunting
opportunity through cooperative agreements with neighboring landowners, and (2) Develop and
maintain additional access into remote areas for various recreational use.

Related Plans: Plans that contain relevant information on the resources and management
strategies pertinent to the management of Kahikinui are listed below.

e Leeward Haleakala Watershed Restoration Partnership (LHWRP) Management Plan
e Hawai‘i’s State Wildlife Action Plan

e State of Hawai‘i Forest Action Plan

e DOFAW Draft Management Guidelines

e Nakula Natural Area Reserve Management Plan

e Maui Invasive Species Committee Strategic Plan

e USFWS Endangered Species Recovery Plans

e Kaheawa Wind Power Il Wind Energy Generation Facility Habitat Conservation Plan

5.2 Summary of Management Activities

Early management of Kahikinui FR centered on fencing and removal of cattle from the reserve. In
1920, fences and stonewalls were built by Raymond Ranch and by the forest ranger, starting
from above Polipoli Spring in Kula FR, up towards and along the summit to Kalepeamoa (Judd
1921). This was done to prevent cattle from going over the mountain from Kahikinui. Pasture
leases for lands makai of Kahikinui FR were reissued with mandatory fence construction
conditions to keep cattle out of the forest reserve starting in 1928. Correspondence in forestry
records document non-compliance with these fencing requirements and cattle ingress into the
forest reserve. Construction, maintenance and integrity of these fence lines was inconsistent.
Spurts of functional fencing through time may have slowed the decline of deforestation on
leeward Haleakala but never halted it completely.

In 1964, DLNR issued a revocable permit for pasture to Haleakala Ranch for a 341 acre portion of
Kahikinui FR that is now a part of the Nakula Natural Area Reserve (RP3533 reissued as RP5645 in
1978). The Ranch also held a long-term lease (GL3701 - expired March 18, 1982) for adjacent
lands, which is why they requested the permit. Both the ranch and agency believed these lands
were suitable for pasture. This permit did not require fencing and cattle were grazing in the FR.

In October 1981, the district forester Bob Hobdy and five other botanists did a “patrol” of
Kahikinui FR. They hiked through remnant forests between 4,000 and 5,000 feet in elevation,
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between Manawainui and Wailaulau gulch. Signs of cattle were abundant throughout the area,
and goats and pig signs were also common. Goats seemed to be the most abundant as hundreds
were seen in small herds. Much of the forest was gone at this point, with only remnant patches
left in the gulches. Browsing pressure was high and effectively suppressing forest recruitment
(Hobdy 1981).

Ecosystem protection management goals were
quickly set and put into motion. In April 1982,
RP5645 was cancelled, and six months later two
miles of five strand barbed wire fence was
constructed from Waiopae gulch to Kahalulu
gulch at about 5,000 feet in elevation. With no
vehicular access to the work site, staff and
materials had to be flown in by helicopter. This
fenceline is no longer maintained and has been
replaced by fenced enclosure (Hobdy 1982). Figure 43. Fence construction in 1982

Natural resource management of Kahikinui FR has always been difficult because of its
remoteness. The only vehicular access route starts at the base of Kula FR, goes over the summit,
and ends on DHHL lands at Kahua cabin. The eastern sections of the forest reserve are only
accessible by foot or helicopter. In 1984, vehicular access was lost when the DHHL lands were
withdrawn from the forest reserve by Executive Order 3270. A State and Federal task force
concluded that the Territorial and State government did not have the legal authority to set-aside
DHHL lands for other uses including forest reserves. As a result, DHHL lands in the Forest Reserve
System were withdrawn statewide.

With little to no access for public hunting, the
goat population in Kahikinui reached
unsustainable levels. In the early 1980s, Biologist
estimated that the goat population in Kahikinui
was about 22,000. DOFAW attempted to increase
public hunting opportunity through cooperative
agreements with neighboring landowners, but
after little success eventually resorted to aerial
goats hunts to reduce the severe impacts to
Figure 44. Soil erosion in Kahikinui FR vegetative cover and soil erosion.
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In 1991, watershed partnerships started to coalesce on the island of Maui starting with the East
Maui Watershed Partnership. Watershed partnerships are voluntary alliances of both public and
private landowners committed to the common value of protecting forested watersheds for
water recharge, conservation, and other ecosystem services through collaborative management.

Kahikinui FR is part of the Leeward Haleakala Watershed Restoration Partnership (LHWRP) which
formed in 2003. LHWRP is an alliance of 11 public and private landowners and supporting
agencies encompassing 43,000 contiguous acres of Leeward Haleakala. The goal of LHWRP is to
help restore the mauna lei, the band of native koa forests that once encompassed Haleakala
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Figure 45. Natural regeneration of koa in Kahikinui FR (August016) '

from Makawao to ‘Ulupalakua to Kaupo between 3,500 and 6,500 feet in elevation.
Reforestation of this pastureland back to native forest will reduce soil erosion, increase water
supply recharge, re-establish endangered species habitat, mitigate wildfire threats by removing
fire adapted invasive plants, and support many other natural and cultural benefits.

DOFAW and partners, with additional financial support from Kaheawa Wind Power Il along with
grants awarded by the United States Forest Service (USFS) and the Arbor Day Foundation, have
been actively doing forest restoration in Kahikinui FR since 2014. Collectively, 13.5 miles of
ungulate proof fencing, including fence apron and bird mitigation tape has been constructed.
These fence exclosures encompass 2,676 acres of both the Nakula NAR and Kahikinui FR, of that

1,200 acres is forest reserve.

Without a forest canopy to shelter under, ungulate
removal utilizing the ACETA (aerial capture, eradication
and tagging of animals) methodology took less than a
year. All ACETA operation were conducted in
accordance with an approved aerial shooting/ungulate
control plan (State of Hawai‘i 2016). Over 725 animals
were removed from the forest reserve and native plant
species (canopy and understory) started to naturally
regenerate almost immediately. Thousands of native
koa trees germinated from the soil seed bank and are
now over ten feet tall. To augment forest recovery
90,770 native plants were grown in local nurseries and

planted into the forest reserve (Table 18 and Figure 47).

With much of the planting within the fenced area
completed, current management activities include
weed and ungulate control and supplemental
outplanting to compensate for mortality. LHWRP staff
has also completed ungulate, invasive plant, and rare
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Figure 47. Native Reforestation in Kahikinui FR
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plant surveys across the watershed partnership and they are currently implementing a regional
invasive species control plan that they drafted in 2015.

Figure 48. Deschampsia nubigena outplanted with fertilizer

Trials are also being done to re-vegetate
hardpan soil erosion scars. Tree and shrub
seedlings planted into these scars did not
thrive, most likely due to the lack of topsail.
In an attempt to rehabilitate the soil, an
endemic alpine hairgrass (Deschampsia
nubigena) was planted. If the grass is able to
establish, over time it will increasing organic
matter and soil moisture. Hopefully the soil
will improve and canopy species such as koa
can be established. Fertilizer application,
based on soil analysis results seem to
significantly improve grass outplanting
success.

Table 18: Summary of Kahikinui FR outplanting records

Species Common name | # outplanted
Acacia koa koa 47,053
Argyroxiphium sandwicense subsp. macrocephalum | ‘ahinahina 59
Capparis sandwichiana maiapilo 600
Cheirodendron trigynum ‘Olapa 436
Coprosma ochracea pilo 1,152
Deschamsia nubigena 1,578
Dianella sandwichensis ‘uki‘uki 100
Dodonaea viscosa ‘a‘ali’i 21,501
Metrosideros polymorpha ‘Ohi‘a 5,933
Myrsine lessertiana kolea 600
Osteomeles anthyllidifolia ‘Ulei 536
Pisonia brunoniana papala képau 42
Rubus hawaiensis ‘akala 204
Santalum freycinetianum ‘iliahi 340
Sophora chysophylla mamane 6,326
Pipturus albidus mamaki 3,710
Wikstroemia uva-ursi ‘akia 600
Total | 90,770

‘Ope‘ape‘a management

Kahikinui FR serves as a conservation area to offset take of endangered bats and birds resulting
from the wind energy industry in Hawai‘i. In accordance with their Habitat Conservation Plan,
Kaheawa Wind Power Il contributed funding to DOFAW for the fencing and management of the



forest reserve and for monitoring of bat activity for the purpose of quantifying the net benefit of

mitigation. Data from baseline monitoring in Kahikinui FR has been included in section 3.6.1 of

this plan. Subsequent monitoring efforts should occur at years 5, 10, 15, and 20 after the start of
habitat restoration activities, and should consist of 3-month continual sampling efforts in the
same three months of each sampling year.

Endangered seabird protection

Monitoring and protection of the endangered ‘ua‘u is being done by MNSRP. Information from

their native seabird distribution and monitoring efforts are included in section 3.6.1 of this plan.
To monitor seabird predators, MNSRP has five permanent tracking tunnel transects and 6 baited
cat stations in upper Kahikinui. Predator monitoring in 2014-2015 provided baseline data

following completion of the ungulate excluding fence in June 2014. The first follow-up survey
was completed in 2017, and surveys are now performed twice annually to detect predators at

the end of the winter and summer seasons (Table 19). Thus far predator detections in Kahikinui

FR are low. In addition to established trap locations, opportunistic control of predators
occasionally takes place during other field activities. MNSRP predator control efforts are

summarized in Table 20.

Table 19. Summary of MNSRP predator tracking in Kahikinui State Forest Reserve

Predator Winter Spring Summer Fall

(# sites) 2015 2017 2019 2020|2014 2017 | 2014 2017 2019 | 2014 2017

Rat (100) 2 1 1 4 0 5 2 6 6 3 4

Mongoose (30) 0 0 0 0 0 0 0 0 0 1 0

Cat (7) 0 2 2 0 1 0 1 1 0 0 1
Table 20. Summary of MNSRP predator control in Kahikinui State Forest Reserve

Trap type Number of locations | Date established Kills

Belisle 3 Oct. 2015 5 rats, 1 mongoose

DOC250 1 June 2016 2 rat

A24 2 Feb. 2016 11 rats

5.3 Management Priorities, Objectives and Goals

5.3.1 DOFAW Management Guidelines

DOFAW has developed a set of draft management guidelines and associated maps to assist in
evaluating and balancing human activities and resource management objectives on lands under
DOFAW jurisdiction. The purpose of the guidelines is to provide administrative policy direction
and prioritize resource management activities based on the integrity of existing natural
resources and social needs in four principal classifications: Conservation Resources, Forest
Products Management, Recreation Management and Hunting Management. Detailed definitions
of these classifications and their associated management strategies can be found in Appendix F.
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Figure 49. Kahikinui FR DOFAW Management Guidelines
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Forest Products Management Guideline

DOFAW’s Management Guidelines separate forest products management into four
classifications: Large Scale Commercial (F-1), Small Scale Commercial (F-2), Personal Use (F-3),
and Restricted (F-4). Kahikinui FR is designated F-4 or Restricted, where natural resource
protection is the highest priority. Any forest product utilization activities allowed are minimally
disruptive, or focused on improving forest and watershed health, native ecosystems, and other
conservation efforts. Harvesting of timber will only be considered if such activities improves
other priority resource outcomes. Permits for harvesting of non-timber forest products will be
considered on a case by case basis for research and education, improving forest science and
health, watershed protection, traditional and customary practices, and conservation efforts.

Hunting Management Guideline

DOFAW’s Management Guidelines separate hunting management into four classifications: Active
Hunting Management (H-1), Moderate Hunting Management (H-2), Low Intensity Hunting
Management (H-3), and No Hunting Management (H-4). Due to the difference in environmental
impacts of game bird versus ungulates, they were given separate hunting classifications.

Kahikinui FR is classified as H-4 for ungulates due to the area being unsuitable for open public
hunting due to environmental sensitivity and the lack of legal public access. Goats are the most
abundant species in this region and with the lack of easy public access the population is not
being controlled to levels that are needed. The makai portion of Kahikinui FR that is not
protected by ungulate proof fencing is experiencing high levels of grazing pressure. Large areas
are devoid of vegetation and soil erosion is occurring during large rainfall events. Past efforts to
increase public hunting access to this area have not been successful. To halt the environmental
degradation that is occurring, plans to build more ungulate proof fencing are being considered.
Public hunting opportunity for ungulates is not a priority for this area at this time.

Conversely, the forest reserve is classified as H-2 for game birds. While the lack of public access
is still an issue, game birds are less damaging to the environment. DOFAW is still pursuing an
agreement with DHHL to allow public access through land under their jurisdiction. If access is
secured, the area could be opened for game bird hunting for those willing to make the long walk
from Kahua cabin.

Recreation Management Guideline

DOFAW’s Management Guidelines separate recreation management into four classifications: R-1
(High Recreation Management), R-2 (Medium Recreation Management), R-3 (Low Recreation
Management), and R-4 (Restricted Access). The entire Kahikinui FR is classified as R-3, where
outdoor recreation is of low intensity. Trails will likely receive limited use due to remoteness, and
will require levels of maintenance relative to its usage. Public access and recreation is contingent
on securing an access agreement through DHHL lands.

An environmental assessment completed in 2012, for the Kahikinui Koa Forest Protection and
Restoration project also included the installation of a system of access trails and cabins
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throughout Kahikinui FR. Exact locations of the proposed trails and cabins have not been
determined, however the general plan was to distribute infrastructure throughout the parcel to
allow public access to State lands (Figure 50). Proposed trails are aligned north-south along
prominent and steep ridge tops and contour west-east across the deeply dissected terrain. Six
ridgetop cabins were also proposed to support forest management and for overnight public use.
This proposed action has not been implemented due to the lack of legal public access across
neighboring properties to this landlocked forest reserve, but could be considered if an access
agreement is negotiated.

Conservation Resource Guideline

DOFAW’s Management Guidelines separate conservation resources into four classifications: C-1
(High Conservation Resources), C-2 (Medium Conservation Resources), C-3 (Low Conservation
Resources), and C-4 (Little to No Conservations Resources). The entire Kahikinui FR is classified as
C-1, because it is an important restoration area for T&E native forest bird and bat habitat. There
is also a high level of recovery potential as current forest restoration efforts have been highly
successful. Management activities in C-1 areas include animal exclusion fencing, predator
control, weed control, outplanting of native vegetation and reintroduction of native wildlife.

5.3.2 Management Priorities

Broad management priorities for each forest reserve were derived from the mandates that
regulate DOFAW activities, including the Draft Management Guidelines and Administrative Rules,
as well as input from district staff. These management priorities were divided into eight
categories (listed below) and are used to guide management activities within the forest reserve.

e Watershed Values — Maintain or increase quantity and or quality of aquifer recharge and
soils erosion control.

e Native Ecosystems — Landscape level protection of native ecosystems.

e Resource Protection — Protect forest ecosystems from wildfire, insects, and disease.

e Invasive Species Control - Monitor and control incipient and established invasive plants
and animals that negatively impact ecosystems.

e Threatened and Endangered (T&E) Species Management — Protection of federally and
state listed, rare plants and animals.

e Access, Trails, and other Public Uses — Non-income generating uses, such as recreation,
cultural activities, personal gathering, educational or research activities, and events
among others.

e Game Animal Management — Management of public hunting areas and game animals.

e Commercial Activity — Sustainable income generating activities such as timber,
ecotourism, etc.
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Figure 50. Proposed Trails and Cabins from project EA (DOFAW 2012)
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Figure 51. Aerial view of koa reforestation in Kahikinui FR

Based on the natural and cultural resources and public use opportunities of the reserve, each
category has been ranked on a qualitative scale of 1 to 8 with 1 as higher priority and 8 as lower
priority. Table 21 lists the qualitative rankings of the management priority for Kahikinui FR.

Table 21. Kahikinui State Forest Reserve associated management priority categories

. Access,
Forest Resource | Watershed lan:z;Z: T&E Species| Native fnaimgl Commercial| Trails, and
Reserve | Protection Values P Mgmt. |Ecosystems Activity |other Public
Control Mgmt.
Uses
Kahikinui 3 1 5 4 2 7 8 6

5.3.3 Management Objectives

Expanding on the management priority categories defined above, general management actions,
along with tactical goals, action items, and estimated cost associated with these actions for the
management of Kahikinui FR are presented in Table 22.

Table 22. Management of Kahikinui FR

Mana.ge.ment General Majnagement Tactical Goals Action Items Estimated
Priority Action Cost
Watershed Increase land holdings | Support healthy forests Initiate discussions with Staff &
Values protected under the through land parcel lessees to acquire mgmt.
Forest Reserve System | acquisition and forest parcels for possible Forest | costs;
restoration Reserve designation or market
secure access route to value

Secure public access across
neighboring state leased
properties.

existing FR lands.
TMK:

(2) 1-8-001:005
(2) 1-8-001:003
(2) 1-9-001:001

(2) 1-8-001:004
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Management | General Management . . Estimated
.g . ) g Tactical Goals Action Items
Priority Action Cost
Reduce the threat and | Maintain forest cover on Re-establishment of S75K/year
impact of erosion on watershed lands to provide | appropriate vegetative + staff
reserve resources high quality water for cover costs
communities of Maui
Exclude cattle from FR Maintain fences to comply | $10K
with HRS Chapter 183
Conduct staff control Staff &
operations for non-game mgmt.
mammal species. Locate costs only
and remove cattle with
owner’s assistance.
Control all other ungulate Continue to monitor and $25K
populations at levels control ungulate
consistent with watershed | population inside existing
protection needs fenced exclosures (ACETA).
Update Maui District Staff &
Kahikinui FR and Nakula mgmt.
NAR Aerial Shooting costs only
/Ungulate Control plan
Extend ungulate proof S479K
fencing and remove
grazing animals to protect
natural areas makai of the
existing exclosure to halt
environmental degradation
caused by overgrazing.
Assess strategic fence
placement options to best
enhance water quality.
Post fire mitigation Collect and store seed $15K/year
stock for various native
plant species to be used for
post-fire mitigation work
Conduct post-fire TBD

mitigation such seed
scatter, aerial broadcast,
weed control, soil
conditioning and
reforestation.
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Mana.ge.ment General Ma.magement Tactical Goals Action [tems Estimated
Priority Action Cost
Build fire-resilient native S500k
communities to stabilize
soils following wildfires to
prevent post-burn erosion.
Monitor forest Determine permanent Monitor established S15K/year
composition over time | systematic monitoring reforestation survivorship
to determine protocol plots and photo points.
landscape level needs
Continue to assess forest Staff &
monitoring effectiveness mgmt.
and needs. Establish new costs only
protocols as needed.
Collaboration Maintain DOFAW'’s partner | Improve communication Staff &
role in the LHWRP. and coordination between | mgmt.
agencies costs only
Establish regular Staff &
communications, mgmt.
schedules, and protocols costs only
with WPs
Participate in WPs Staff &
quarterly meetings mgmt.
costs only
Annual renewal of Staff &
LHWRP’s Forest Reserve mgmt.
Special Use Permits costs only
Climate Change Monitor latest publication Participate in climate Staff &
Adaptation and available information change seminars, meeting | mgmt.
for climate change, and workshops. costs only
vulnerability, modeling and
adaptation.
Increase collaborative Expand watershed Staff &
efforts to conserve streams | conservation to lower mgmt.
and watersheds elevations by enhancing costs only
watershed partnerships
and seeking legislative
changes at the state and
local levels
Protect forests to increase | Support heathy forests TBD
recharge and water through land acquisition
retention and forest restoration
Resource Fire presuppression Fire presuppression Development of fire Staff &
Protection and mitigation management plans mgmt.
costs only
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Mana.ge.ment General Ma.magement Tactical Goals Action [tems Estimated
Priority Action Cost
Development of a CWPP $26,000
plan
Scope sites for potential Staff &
water storage tanks and mgmt.
dip tanks/reservoir costs only
Install water storage and TBD
dip tanks for use during
wildfire suppression
activities
Implement S10K/year
fuelbreak/firebreak
installation and
maintenance projects
along state highway
corridor (#377), around
common ignition sites, and
proposed access points
and other potential high
use areas.
Explore feasibility of Staff &
managed grazing and fuel mgmt.
treatments to along state costs only
highway and makai parcels
to limit potential fire
spread and severity
Public education and Participate in specific Staff &
outreach target outreach activities mgmt.
as appropriate based on costs only
fire preparedness levels.
Post Smokey Bear fire Staff &
prevention signs at mgmt.
entrances/access point of costs only
Kahikinui FR during high
fire preparedness level.
Monitor weather Install Remote Automated Seek out funds to purchase | $25K
conditions Weather Station (RAWS) and install RAWS unit
Annual maintenance of S5K/year

RAWS
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Management | General Management . . Estimated
.g . . g Tactical Goals Action Items
Priority Action Cost
Use data to determine Implement fire Staff &
district fire preparedness preparedness level mgmt.
levels activities costs only
Use data to monitor Implement appropriate Staff &
environmental conditions forest management mgmt.
relating to forest health activities costs only
Forest Health Forest health monitoring Conduct monthly forest Staff &
and implementation of health surveys. Compose mgmt.
forest management and submit annual survey costs only
practices report to Forest Health
Coordinator.
Rapid response to mitigate | Staff &
forest health issue. mgmt.
costs only
Rapid ‘Ohi‘a Death (ROD) Collaborate with partners Staff &
Early Detection and to secure essential mgmt.
Management technical information and costs only
understanding of the
threat
Assist and collaborate with | Staff &
partners to secure new mgmt.
information on mode of costs only
transmission
Conduct aerial surveys and | S10K/year
trail user information
surveys for early detection
quarterly, or as needed.
Based on the results of the | TBD
aerial survey notify
landowners and request
access and or work with
landowner to collect
samples to test for ROD
Document and report any TBD
sightings of dead or dying
‘Ohi‘a trees in the field
during routine operations
Adopt sanitation S1K/year

procedures proven to be
effective
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Mana.ge.ment General Ma.magement Tactical Goals Action [tems Estimated
Priority Action Cost
Implement biosecurity Staff &
measures in the event that | mgmt.
ROD is detected in Maui costs only
Nui, including rapid
response to contain and
eradicate
Include ROD sanitation and | Staff &
prevention procedures in mgmt.
all permits designated for costs only
Kahikinui FR
Increase public information | Continue to participate in S5K/year +
and awareness for Rapid outreach activities staff costs
‘Ohi‘a Death targeting ROD
Cultural Resource Increase understanding of | Collect data from the Staff &
Protection cultural resources in need community in order to mgmt.
of protection better protect cultural costs only
resources
Increase biocultural Revise planning documents | Staff &
landscape-based planning based on climate change mgmt.
and management data costs only
Articulate the value of Staff &
culturally significant mgmt.
habitats (especially for costs only
cultural resource
improvement)
Prioritize and pair habitat Restore culturally TBD
restoration with cultural significant habitats from
resource management mauka to makai (e.g., 1o,
forests, beaches)
Protect cultural practices Protect/create dedicated Staff &
(e.g., fishing, gathering, spaces for cultural mgmt.
farming, fiber collection practices costs only
and processing)
Game Animal Promote public Provide hunter access Acquire land and/or S15K staff
Management | hunting through easements. cost

Chapter 122, HAR and
implement game bird
management actions
as provided in the PR
Game Management
Plan (2016)

Work with lease holders of
State land for access.

Work with DHHL, through
Haleakala National Park to
access through the upper
portions of DHHL land.
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Mana.ge.ment General Ma.magement Tactical Goals Action [tems Estimated
Priority Action Cost
Review existing long term Evaluate every five years Staff &
strategic goals set by the mgmt.
DOFAW Management costs only
Guidelines
Public education Continue hunter education | $2K staff
program, other public cost and
outreach as required materials
Regulate hunting as per Manage bird hunting Staff &
Chapter 122, HAR seasons. mgmt. costs
only
Sustain game bird $5000/year
populations: construct,
maintain, and inspect
game bird water units.
T&E Species Protection and Implement management PEPP staff and state Staff &
Management | recovery of listed rare | and recovery of T&E botanists to conduct mgmt.
plants and animals species consistent with botanical survey. costs only
management guidelines
and applicable recovery Conduct surveys and Staff &
and management plans monitoring efforts to mgmt.
obtain baseline data that costs only
will be used to help
determine specific areas
and to protect species of
interest
Cooperate with PEP, Build fence and maintain S10K each
USFWS and other rare exclosures around wild
plant agencies to prioritize | populations of rare plants.
rare plant species Outplant T&E species into
protection exclosures. Conduct
predator and ungulate
control as needed.
With assistance from Build and maintain S10K each

MFBRP, MNSRP, SEP,
USFWS and other agencies
prioritize endangered
wildlife species protection

exclosures around wild
populations of rare animal
species. Conduct predator
and ungulate control as
needed.
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Management
Priority

General Management
Action

Tactical Goals

Action Items

Estimated
Cost

Continue ongoing
monitoring, surveys for
presence, location, and
population estimates of
rare birds including
Seabirds (Hawaiian petrel)
and néné

S10K/year

Acoustic monitoring of
‘Ope‘ape‘a at years 5, 10,
15, and 20 after the start
of habitat restoration
activities.

S70K/cycle

Inspect and maintain
existing fence exclosure
twice per year or as
needed. Conduct predator
and ungulate control as
needed.

S5K and
Staff &
mgmt. cost.

Devise and implement
predator control strategy.
Install predator control
traps (A24) maintain and
monitor

$10K/year

Assisted colonization to
restore rare species

Identify and prioritize
suitable habitat for release
of rare species. Incorporate
climate change scenarios
into the decision making
process.

Staff &
mgmt. costs
only

Protect and prepare
habitat for rare species
introduction by increasing
habitat quality and
reducing threats (e.g.,
predators, invasive species,
human disturbance)

S20k/year

Release rare species into
suitable habitat and
monitor survival, dispersal,
reproductive success,
abundance, and genetic
diversity

S20k/year

Native
Ecosystems

Determine landscape
level needs

Native ecosystem
restoration.

Common native
outplanting

S10K/acre
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Mana.ge.ment General Ma.magement Tactical Goals Action [tems Estimated
Priority Action Cost
Actively restore high- S10k/year
priority sites inside the
fence, considering
surrogate species that may
be tolerant of future
climate conditions
Identify a good existing $10k/year
seed bank and allow for
natural regeneration of
native vegetation
Re-evaluate and Consult with USFWS, TNC, Work with other agencies Staff &
revise DOFAW’s 2001 HDOA, EMWP, LHWRP, and | and institutions to identify mgmt.
Draft Management other agencies research projects that costs only
Guidelines Vegetation would address native
Resource species management
classifications (not needs specific to FRs
included in this plan
because update was Modify boundaries for Participate in DOFAW’s Staff &
not yet completed). vegetation classes in planning meetings to mgmt.
updated Management update Management costs only
Guidelines Guidelines
Ungulate control Remove ungulates from Ground control and aerial TBD
remote, inaccessible areas; | control work as needed
unit areas located within
ungulate proof fences
designated for zero
tolerance
Climate change Anticipate and facilitate Conduct a cost-benefit Staff &
adaptation habitat migration analysis for a range of mgmt.
management alternatives costs only
based on climate change
vulnerability assessments
and prioritization
processes
Use common garden TBD

experiments (outplanting
along elevational/moisture
gradient) to identify
species applicability under
changing climatic
conditions.
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Mana.ge.ment General Ma.magement Tactical Goals Action [tems Estimated
Priority Action Cost
Prioritize the planting of Staff &
native species that thrive in | mgmt.
a wide variety of conditions | costs only
(e.g., generalists, resilient
native/endemic species)
Outplant native species to $100k/
create habitat and year
facilitate biome shift.
Monitor abundance of Staff &
native and invasive species | mgmt.
as temperature rises and costs only
precipitation changes.
Map transitional areas $10k/year
between different habitats
(ie. mesic to dry) to identify
and prioritize protection
for areas that may
transition to a drier
habitat.
Improve silvicultural Improve seed storage S10k/year
practices for priority capacity, seed propagation
species methods, and silvicultural
planting methods (i.e. seed
collection, composition,
spacing)
Consider climate Staff &
projections in the timing mgmt.
and seasonality of planting | costs only
to promote natural
recruitment
Monitoring Survey and monitor native | Establish animal surveys $10K/year
species richness and using ground and aerial
diversity to establish methods.
baseline and track long-
term trends.
Invasive Reduce the impact of | Continue to work with Invasive species technician | $125K/
Species invasive cooperating agencies, and support staff to work year
Control species/noxious including MISC, TNC, NRCS, | with cooperators to
weeds on the Forest HDOA, UH-CTAHR, EMWP, monitor and control
Reserve and LHWRP, USFWS, and other | invasive species in the FR
surrounding areas cooperators
Improve data sharing Staff &
within and between mgmt.
agencies costs only
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Mana.ge.ment General Ma.magement Tactical Goals Action [tems Estimated
Priority Action Cost
Prioritize invasive plant Staff &
removal, focusing on areas | mgmt.
with high diversity or rare costs only
species
Support biological control Support applied research TBD
efforts in FR and adjacent for potential biocontrol
lands agents, including labor and
helicopter time
Conduct research to Research and develop Staff &
support adaptive policies new/improved methods of | mgmt.
and technology that small predator control costs only
increase landscape-level
protection and restoration | Research and develop Staff &
new/improved methods of | mgmt.
weed control costs only
Create “weed free” buffer Conduct aerial and ground | $20K/year
corridor between Kula surveys
FR/Kahikinui FR (Papaanui
Tract) and leeward Conduct aerial and ground | S50K/year
Haleakala watershed area | controlwork toremove
(DHHL and Haleakala invasive species from area
National Park) and prevent further spread
to leeward Haleakala
Manage incipient and | Invasive species monitoring | Collaborate and support S50K/year
established invasive and control partner research and
plants and animals invasive species control
Manual, chemical and S50K/year
mechanical control.
Write a comprehensive $5K
weed plan
Biosecurity Prevent introduction of Implement quarantines, Staff &
invasive insects, plants, intraisland policies, mgmt.
and animals, new diseases | optional vs. mandatory costs only
and pathogens by restrictions.
increasing biosecurity
controls
Access, Trails, | Secure public access Create, maintain and Meet with DHHL and Staff &
and other to the FR update (as needed) neighboring land owners mgmt.
Public Uses historical access and lease holders to costs only

agreements with adjacent
landowners. Create new
access as needed.

formalize agreement as
appropriate for Kahikinui
FR access
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Mana.ge.ment General Ma.magement Tactical Goals Action [tems Estimated
Priority Action Cost
Increase public Install informational Sign installation as needed | $10K/year
information and signage + staff
awareness costs
Infrastructure Create and maintain trails, | Update permits and get $600K
management and cabins and other trail BLNR approval. Determine
construction infrastructure in trails and cabin location.
accordance to NAH Construct features.
program standards and
plans, as proposed in the Identify cabin locations and | Staff &
Kahikinui Forest complete necessary mgmt.
Restoration EA documents for costs only
construction
Develop, maintain and TBD
repair trails, shelters and
parking areas.
Conduct risk assessment
for all trails to determine
mitigation needs
Provide public with
covered rest area for day
and extended overnight
trips
Increase enforcement of Secure additional funding S30K/year
Forest Reserve Rules and for additional night time
applicable HAR to protect survey and patrol.
DOFAW infrastructure.
Climate change adaptation | Adjust the timing of actions | Staff &
(e.g. open/close dates, mgmt.
road or trail closures, food | costs only
storage orders, special use
permits) to accommodate
changing climate
conditions
Commercial Generate income Determine future income Determine protocol to Staff &
Activity from suitable possibilities of low-impact manage fee collection mgmt.
commercial activities | sustainable activities costs only

in the Forest Reserve
to supplement
funding of natural
resource

including but not limited to
commercial tour permits,
collection and commercial
harvest permits and film
industry.
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Management | General Management Estimated

Tactical Goals Action Items

Priority Action Cost
management Explore ecosystem services | Carbon sequestration: $250K
activities revenue streams Certified carbon offset

market. Certification of
Kahikinui FR reforestation
projects under a Voluntary
Carbon Standard.

5.4 Overall Measures of Success:

Measures of success for individual forest reserve management plans can be derived from the
State of Hawai‘i annual variance reports. Initial measures of success that may be applicable to
Kahikinui include:

Acres of invasive plants controlled

Number of invasive animals removed

Acres of fire protection area

Miles of fence maintained

Acres of native forest restored

Number of native plants planted

Survivorship of outplantings

Number of rare, threatened, or endangered plant/animal species protected
Number of cultural resources protected

Number of volunteer service projects

Metric tons of carbon sequestered

Revenue generated from sale of carbon offset credits.
Amount of funds leveraged through competitive grant writing.

6. FUTURE RECOMMENDATIONS

6.1 Desired Outcome for the Forest Reserves:

Protection and enhancement of watershed quality and quantity.

Continued maintenance of existing ungulate proof fencing and forest restoration areas.
Extend ungulate proof fencing and restorations efforts downslope to revegetate and
decrease soil erosion.

Stable to increasing populations of threatened and endangered species

Healthy native ecosystems.

Protection of cultural resources.

Negotiate cooperative agreements with neighboring landowners to secure management
and public access in perpetuity.

Sustainable harvest level of game birds.
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Development of alternative revenue opportunities to support the management needs of
the forest reserve

6.2 Future Recommendations

Continue to pursue land acquisitions to increase area for public hunting, watershed
protection, and natural resource conservation.

Long term funding sources are needed to support fire mitigation projects such as the
installation of water/dip tanks to support aerial fire suppression; fuel mitigation along
access corridors; and the development of landscape fuel reduction projects.

Develop alternative funding opportunities that support forest management and
sustainable use, such as carbon offset credits or other ecosystem services markets.
Enhance district forestry program capacity of personnel and equipment resources to
ensure successful implementation of management plans

Re-assess feasibility of proposed network of trails and cabins outlined in the 2012
environmental assessment.

Develop and implement spatially explicit management plans for endangered species
recovery efforts in the Forest Reserve.

Develop and implement monitoring methods to establish a baseline and track trends of
species richness and diversity.
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Appendix A

Map Unit Description: Very stony land---Island of Maui, Hawaii

Island of Maui, Hawaii

rVS—Very stony land

Map Unit Setting
National map unit symbol: hqcx
Elevation: 0 to 13,000 feet
Mean annual precipitation: 10 to 150 inches
Mean annual air temperature: 39 to 73 degrees F
Frost-free period: 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Very stony land and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Very Stony Land

Setting
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Mountaintop
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Aa lava and volcanic ash

Typical profile
H1 -0 to 10 inches: extremely stony very fine sandy loam
H2 - 10 to 60 inches: cobbles

Properties and qualities
Slope: 7 to 30 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to
very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A

USDA  Natural Resources Web Soil Survey 1/16/2018

=== Conservation Service National Cooperative Soil Survey Page 1 of 2
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Map Unit Description: Very stony land---Island of Maui, Hawaii

Hydric soil rating: No
Data Source Information

Soil Survey Area: Island of Maui, Hawaii
Survey Area Data: Version 15, Oct 3, 2017

usDA  Natural Resources Web Soil Survey 1/16/2018
==l Conservation Service National Cooperative Soil Survey Page 2 of 2
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Map Unit Description: Puu Pa very stony silt loam, 7 to 40 percent slopes---Island of Maui,
Hawaii

Island of Maui, Hawaii

PZVE—Puu Pa very stony silt loam, 7 to 40 percent slopes

Map Unit Setting
National map unit symbol: hqb8
Elevation: 1,000 to 2,500 feet
Mean annual precipitation: 15 to 35 inches
Mean annual air temperature: 68 to 72 degrees F
Frost-free period: 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Puu pa, very stony, and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Puu Pa, Very Stony

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Volcanic ash

Typical profile
H1 - 0 to 6 inches: very stony silt loam
H2 - 6 to 40 inches: very stony silt loam
H3 - 40 to 50 inches: cobbles

Properties and qualities

Slope: 7 to 40 percent

Percent of area covered with surface fragments: 1.3 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): High
(2.00 to 5.95 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water storage in profile: Low (about 5.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey
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Map Unit Description: Puu Pa very stony silt loam, 7 to 40 percent slopes---Island of Maui,

Hawaii
Hydric soil rating: No
Data Source Information
Soil Survey Area: Island of Maui, Hawaii
Survey Area Data: Version 15, Oct 3, 2017
UsDA  Natural Resources Web Soil Survey 1/16/2018
== Conservation Service National Cooperative Soil Survey Page 2 of 2
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Map Unit Description: Rock outcrop---Island of Maui, Hawaii

Island of Maui, Hawaii

rRO—Rock outcrop

Map Unit Setting
National map unit symbol: hqcr
Elevation: 0 to 10,000 feet
Mean annual precipitation: 10 to 175 inches
Mean annual air temperature: 45 to 75 degrees F
Frost-free period: 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Rock outcrop: 100 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Rock Outcrop

Typical profile
H1 - 0 to 60 inches: bedrock

Properties and qualities
Slope: 5 to 99 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Capacity of the most limiting layer to transmit water (Ksat): Low to
moderately low (0.00 to 0.06 in/hr)
Available water storage in profile: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Data Source Information

Soil Survey Area: Island of Maui, Hawaii
Survey Area Data: Version 15, Oct 3, 2017

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey
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BOTANICAL AND FAUNAL SURVEY
KAHIKINUI FOREST RESERVE, MAUI

INTRODUCTION

The Kahikinui Forest Reserve encompasses about 2,200 acres, part of TMK
180010060000. The project area is on the south slope of East Maui. Haleakala National
Park Crater District marks the mauka (upslope) boundary, Nakula Natural Area Reserve,
leased State property, and Haleakala Ranch are to the west, leased State property is on the
makai (downslope) boundary, and Haleakala National Park Nuu Section is to the east.
The goal of this survey was to inventory the flora and fauna in the area, to provide current
information to be included in a management plan for the reserve.

SITE DESCRIPTION

The project area is the Kahikinui Forest Reserve. The land is steep. In many places, too
steep to readily access. Much of the lower elevations of the reserve are unvegetated. In
areas that have plants, vegetation is dominated by grassland and remnant native forest
and shrubland. There are many gullies that dissect the land. In the lower elevations of the
reserve, these gullies converge to form large gulches. The project elevation ranges from
2,500 to 9,000 feet above sea level. Annual rainfall averages 45-55 inches. Annual air
temperature averages 45-65 degrees Fahrenheit.
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Project area, Kahikinui Forest Reserve, Maui.
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BIOLOGICAL HISTORY

The original vegetation on the site would have ranged form a diverse dryland forest in the
lower elevations, through mesic forest at the middle elevations, to subalpine shrubland at
the highest elevations.

Typical dry forest canopy species would have included halapepe (Chrysodracon
auwahiensis) and olopua (Nestegis sandwicensis). Mesic forest areas would have been
dominated by koa (4Acacia koa) and ohia (Metrosideros polymorpha) trees. Pukiawe
(Leptecophylla tameiameiae) and mamane (Sophora chrysophylla) would likely have
been prevalent in the subalpine region.

After the arrival of humans, a series of forces including fire, agriculture, forestry, and
introduced plants, animals, and diseases transformed the site to predominantly non-native
vegetation in the lowest reaches, grading to more native dominated vegetation in the
highest elevations. Given the remote location and rugged terrain, the land has not seen
many uses over the years, mostly ranching, hunting, and hiking.

SURVEY OBJECTIVE
The main objectives of the survey were to:

e Document what plant (terrestrial vascular flora) and animal (birds, bats, mammals,
insects) species occur in the reserve or may likely occur in the existing habitat.

e Write up findings in a report that includes checklists of species, along with images
and discussion of some of the more conspicuous and noteworthy elements of the flora
and fauna in the reserve.

Typical cloudy/foggy conditions that occur over much of Kahikinui Forest Reserve.



BOTANICAL SURVEY
SURVEY METHODS

A walk-through botanical survey method was used over representative areas of the
reserve. Extra emphasis was placed on areas with high diversity, such as moist steep
gullies with tree canopies and other pockets of remnant native plants. Binoculars were
used to survey areas too steep to survey on foot. Notes were made on plant species,
distribution and abundance.

The reserve was surveyed in February and March of 2018.

Taking notes on flora and fauna, Kahikinui Forest Reserve.



Surveying vegetation in Kahikinui Forest Reserve.
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DESCRIPTION OF VEGETATION
There is a range of vegetation types within the Kahikinui Forest Reserve.

Dry Forest & Grassland: The lowest elevations, from 2,500-5,000 ft. are below the
fenceline. These areas are heavily impacted by goats and pigs, and are vegetated with
mostly non-native grasses, herbs, and shrubs, along with a few remnant native dry forest
shrubs and trees. The area contains steep gulches and numerous erosion scars of bare dirt.

Mesic Forest & Grassland: A fenceline runs across the reserve at about the 5,000 ft.
elevation. Areas above the fenceline have more vegetation, have recently been released
from ungulate pressure, and are quickly regenerating. From 4,500-6,500 ft. tall ohia
dominates in gullies, and the ridges are mostly native and non-native grasses. In this
section, from 4,500-5,500 ft. koa is dominant in some areas. This koa zone is currently
the area of highest plant diversity and the wettest part of the reserve.

Subalpine Shrubland: Above 6,500 ft. ohia trees transition to pukiawe and other
subalpine shrubs, grasses, and ferns. At the top of the reserve, at 9,000 ft., the climate
becomes drier and colder and the vegetation becomes sparse and short. Most of the
vegetation in this zone is native.

Core of remnant forest in Kahikinui Forest Reserve. Area from ~4,500-7,500 ft. visible.



PUKIAWE SHRUBLAND (6,500-9,000 ft.)

Pukiawe (Leptecophylla tameiameiae) and ohelo (Vaccinium reticulatum) dominate the highest
elevations of the subalpine section of the reserve.

The highest elevations of the Kahikinui Forest Reserve, 6,500-9,000 ft. are dominated by
a pukiawe (Leptecophylla tameiameiae) shrubland. This area is colder and drier than the
forested areas in the mid-elevations. It's also generally above the inversion layer,
resulting in higher solar radiation. Most of the vegetation in this zone is native.

The upper reaches of the pukiawe shrubland have sparse and short vegetation. As one
descends in elevation, the vegetation becomes taller. Eventually ohia (Metrosideros
polymorpha) trees appear in gullies and the pukiawe starts to become less prevalent. At
around 6,500 ft., the top of the inversion layer, a transition takes place from the pukiawe
shrubland to ohia forest.

Small ohelo shrubs (Vaccinium reticulatum) are abundant in the highest elevations of the
pukiawe shrubland. Other native shrubs in this area include pilo (Coprosma montana),
aalii (Dodonaea viscosa), kukaenene (Coprosma ernodeoides), ulei (Osteomeles
anthyllidifolia), kupaoa (Dubautia menziesii) and mamane (Sophora chrysophylla).

The Haleakala Silversword (4rgyroxiphium sandwicense subsp. macrocephalum) is
found in the upper most reaches of the pukiawe shrubland, as is the native pamakani or
Haleakala tetramolopium (7etramolopium humile subsp. haleakalae).



Non-native herbs and low growing plants in the pukiawe shrubland include fireweed
(Senecio madagascariensis), bull thistle (Cirsium vulgare), hairy horseweed (Conyza
bonariensis), pamakani (Ageratina riparia, A. adenophora), hairy cat's ear (Hypochoeris
radicata), scarlet pimpernel (4nagalis arvensis), and gamochaeta (Gamochaeta sp.).

Native grasses are predominantly hairgrass (Deschampsia nubigena), bentgrass (Agrostis
sandwicensis), and pili uka (Trisetum glomeratum). Native sedges (Carex wahuensis and
C. macloviana) and wood rush (Luzula hawaiiensis) are also present.

Non-native grasses include Sweet vernal grass (Anthoxanthum odoratum), Y orkshire fog
(Holcus lanatus), rat tail fescue (Festuca myuros), and Tasmanian wallaby grass
(Rytidosperma semiannulare).

Native ferns in the upper portion were mostly kalamoho (Pellaea ternifolia), maidenhair
spleenwort (Asplenium trichomanes subsp. densum), and kilau or bracken fern (Pteridium
aquilinum subsp. decompositum). In the lower ohia gulches additional native ferns
included amau (Sadleria cyatheoides), polystichum (Polystichum haleakalense) and
laukahi (Dryopteris wallichiana).

Non-native ferns present include golden fern (Pityrogramma austroamericana) and
rough maidenhair fern (Adiantum hispidulum).

All of these species have been under browsing pressure from goats for quite some time.
Now that the area has been fenced and ungulates removed, it is anticipated the vegetation
will begin recovering, as has happened in nearby Haleakala National Park.

Puklawe (Leptecophylla tametaetae) is the dominant plant within the subalpine shrubland zone.



Pilo (Coprosma montana) is not common anywhere in the reserve, being restricted to areas that
received the least ungulate browsing.

\ ,.‘\' ‘ [ \ ! .“.:__v.;. i . : 3 | ] \
Hairgrass (Deschampsia nubigena) clumps among kilau or bracken fern (Pteridium aquilinum subsp.
decompositum) and a mat-forming kukaenene (Coprosma ernodeoides).
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Haleakala silverswords (Argyroxiphium sandwicense subsp. macrocephalum) reside in the subalpine
zone of the reserve. Now that the area is fenced, this species may increase in abundance.
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In the middle of the pukiawe shrubland the vegetation ets taller an pukiawe dominates.

Near the bottom of the shrubland ohia trees line gulches nd native shrubs becoe less abundant.
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MESIC OHIA FOREST & GRASSLAND (5,500-6,500 ft.)

Transition zone between the mauka extent of ohia forest and the makai edge of pukiawe shrubland.

From about 4,800-6,500 ft. elevation, tall ohia (Metrosideros polymorpha) dominates in
gullies, and the ridges and understory are mostly covered in grasses. The ohia trees begin
to show up in the pukiawe shrubland, as high as 7,600 ft. At around 6,500 ft., at the top of
the inversion layer, there is an abrupt change as pukiawe quickly becomes less common
and ohia begins to dominate. The ohia continues to be the most common tree in the
forested areas to about 4,800 ft. At about 5,500 ft., koa becomes prevalent. Areas below
5,000 ft. are not fenced, and there are much less ohia and other trees below the fence.

Red, orange, and yellow ohia flowers blooming in the Kahikinui Forest Reserve.
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The mesic ohia forest and grassland is typified by steep gullies filled with tall ohia trees
with a grass understory, and nearby grassy ridges.

Virtually all the trees in this zone are ohia. Both the furry (var. incana) and glabrous (var.
var. glaberrima) leaved forms of ohia are present. The only other species encountered in
this zone that achieves tree form is kolea (Myrsine lessertiana). A few tall kolea were
occasionally found in the middle of the stone gullies.

Mamane (Sophora chrysophylla) was observed in limited numbers, but never achieved
tree status. A favorite of goats, perhaps it will become more common now that ungulates
have been removed.

Native shrubs in this zone are mostly pukiawe (Leptecophylla tameiameiae) and ohelo
(Vaccinium reticulatum), but also include pilo (Coprosma montana), kupaoa (Dubautia
platyphylla), and aalii (Dodonaea viscosa).

Also found in low numbers are alaala wai nui (Peperomia cookiana) and opelu (Lobelia
hypoleuca), generally in moist areas on steep cliffs and rock bands.

Non-native shrubs and herbs include pamakani (Ageratina riparia and A. adenophora)
and hairy cat's ear (Hypochoeris radicata).

Native hair grass (Deschampsia nubigena) is dominant in the ohia understory and over
many of the ridges. Non-native grasses in this zone include sweet vernal grass
(Anthoxanthum odoratum) and Yorkshire fog (Holcus lanatus), Tasmanian wallaby grass
(Rytidosperma semiannulare), and violet crab grass (Digitaria violascens).

The common native ferns in this zone include bracken fern (Pteridium aquilinum subsp.
decompositum), found virtually anywhere, and makue (Elaphoglossum paleaceum) and
amau (Sadleria cyatheoides) on rock bands in the moist, steep gulches.

e v.m !

Ohia leaf duff. Kahikinui Forest Reserve.
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Most of the less common native plants are restricted to moist cliff habitat within steep gullies.
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OpeluLobelia hypoleuca) is occasionally found hanging off moist cliffs.
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Elaphoglossum paleaceum is common under the ohia canopy, growing on rock cliffs.
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MESIC KOA/OHIA FOREST & GRASSLAND (4,500-5,500 ft.)

Upper extent of koa forest, at about 5,500 ft. elevation. Recently planted koa in foreground. Belt of
remnant koa forest in distance.

From about 4,500-5,500 ft. koa becomes dominant in some areas. This is currently the
zone of highest plant diversity and the wettest part of the reserve, receiving thick
fog/clouds on most days. The area has recently been fenced and the plants have been
released from ungulate pressure. Many areas of koa and other plants are quickly
regenerating. Additionally, a significant planting effort has been undertaken.

Koa flower buds and leaves.
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In the mesic koa/ohia forest and grassland zone, ohia is again dominant in gullies, but
increasingly shares dominance with koa (Acacia koa). Koa is regenerating from root
suckers and plantings, after the area was fenced and ungulates removed.

The understory of the forested areas is mostly grass, with some diversity in the steepest,
rockiest, and moistest areas. Nearby ridges are predominantly grasses with regenerating
and planted koa trees. The eastern part of the reserve has very few remaining old koa
trees, but the area has been recently planted with young koa trees on the ridges.

A few large kolea trees (Myrsine lessertiana) were occasionally observed. As was one
kawau (llex anomala), below the fence. Mamane (Sophora chrysophylla) is present, but
was a bit more shrub than tree like.

Non-native tree poppy (Bocconia frutescens) is present in moist gulches on the western
edge of the reserve and in Pukai Gulch. Bocconia is established in Wailaulau Gulch in
nearby Nakula NAR and is possibly spreading from there into Kahikinui Forest Reserve.

Shrubs in the mesic koa-ohia forest zone include pilo (Coprosma montana and C.
foliosa), kupaoa (Dubautia platyphylla and D. plantaginea), mamaki (Pipturus albidus),
hinahina (Artemisia mauiensis), lysimachia (Lysimachia remyi), manono (Kadua
centranthoides), and opelu (Lobelia hypoleuca). Most of these are on steep gulch walls.

Common non-native shrubs and herbs in this area include pamakani (4. riparia and A.
adenophora) and thimbleberry (Rubus rosifolius), which occur in patches over much of
the area. Also somewhat ubiquitous are Spanish needle (Bidens pilosa), lythrum
(Lythrum maritimum), and cranesbill (Geranium homeanum).

Native ferns include amau (Sadleria cyatheoides and C. pallida), polystichum
(Polystichum haleakalense), pakahakaha (Lepisorus thunbergiana), kaapeape
(Cyrtomium caryotideum), and palapalai (Microlepia strigosa var. mauiensis).

Common non-native ferns in the area are deparia (Deparia petersenii) and christella
(Cyclosorus parasiticus), which are abundant in most gullied areas. Australian tree fern
(Sphaeropteris cooperi) is just starting to take hold in the reserve.

Native hair grass (Deschampsia nubigena) is common in this zone. Non-native grasses in
this zone include molasses grass (Melinis minutiflora), Y orkshire fog (Holcus lanatus),
(Andropogon virginicus), and smut grass (Sporobolus indicus).

Native sedges (Carex wahuensis and C. macloviana) are scattered throughout, as is the
native rush (Luzula hawaiensis).

The koa/ohia forest zone climatically extends below the fenceline at 5,000 ft. elevation.
However, with high number of ungulates in that area, there is very little understory left
and the canopy trees are less numerous, in decline, and not reproducing.
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Koa is increasing significantly above the fence, with koa regenerating across the landscape.
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One of the richer gullies within the reserve. A number of plant species occur here that were not
encountered elsewhere in the reserve, almost all of which were hanging off steep cliffs.

The same relatively rich gully from above. Many of the gulches in this and other areas were too steep
to fully survey up close. We used binoculars to see what we could. This same cliffy terrain also
minimized the goat browsing, which is likely why there are remnant native plants there today.

18
93



- i i . ; A g p ;.  mad ] ; T
A few small patches of Alaala wai nui (Peperomia cookiana) are growing out of seeps in rock bands.

Hinahina (Artemisia mauiensis) occurs in a few steep cliff sites. Plants that were possibly A. mauiensis
var. diffusa or A. australis were observed in a steep gully, but were not inspected up close.
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Ae (Polypodium pellucidum) was occasionally observed growing out of cliff faces.
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Below the fenceline, ungulate pressure continues to convert the koa/ohia forest to an open grassland.
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DRY FOREST & GRASSLAND (2,500-4,500 ft.)

One of two remnant halapepe trees (Chrysodracon auwahiensis) in the dry forest portion.

The lowest elevations of the Kahikinui Forest Reserve, from 2,500-4,500 ft. are below
the fenceline. These areas are heavily impacted by goats and pigs, and are vegetated with
mostly non-native grasses, herbs, and shrubs, along with a few remnant native dry forest
shrubs and trees. The area contains steep gulches, many of which are mostly inaccessible,
erosion scars, and vast areas of bare dirt.

Halapepe leaves.
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When talking about dry forest and grassland in the Kahikinui Forest Reserve, we're
referring more to what was here and what would climatically return if ungulates were
removed from the area. Given the high numbers of goats and pigs in the area, most of the
dry forest and grassland zone in the reserve is currently grassland or bare dirt.

The few native trees left in the area include scattered ohia and koa, about a dozen olopua
(Nestegis sandwicensis), two halapepe (Chrysodracon auwahiensis), and a lone lama
(Diospyros sandwicensis) hanging above a steep cliff.

There are also very few non-native trees in this zone. Some Chinaberry (Melia
azedarach) and Christmas berry (Schinus terebinthifolius) trees occur on ridge tops and
gulch walls at the lowest elevations. A few kukui nut (Aleurites moluccana) are in the
bottom of steep gulches at the lowest elevations of the reserve. And a lone silky oak
(Grevillea robusta) stands tall on a ridge near Pukai Gulch.

A broad band of the lowest reaches of the reserve are dominated by lantana (Lantana
camara), with an occasional comb hyptis (Hyptis pectinata), prickly pear cactus (Opuntia
ficus-indica), and tree tobacco (Nicotiana glauca).

The only native shrubs observed in this zone are aalii (Dodonaea viscosa) clinging to
cliff faces, and akia (Wikstroemia monticola) which was scattered about in the lantana
shrubland. The native ephemeral vine anunu (Sicyos pachycarpus) had recently
germinated and was growing in the lantana thickets.

Non-native herbs and vines present are telegraph weed (Heterotheca grandiflora),
fireweed (Senecio madagascariensis), beggarstick (Bidens alba var. radiata),
chenopodium (Dysphania carinata), maile honohono (Ageratum conyzoides), and white
passion vine (Passiflora subpeltata).

Kikuyu (Cenchrus clandestinus) and smut grass (Sporobolus indicus) dominate grass
covered areas of this zone, along with Henry's crab grass (Digitaria ciliaris).

In many areas there is no vegetation, just vast areas of bare dirt and stone, presumably the
result of overgrazing by feral ungulates.

Native anunu vine (Sicyos pachycarpus) in lantana thicket at bottom of reserve.
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Two of about a dozen remnant olopua (NVestegis sandwicensis) trees in the dry forest and grassland
section of the reserve. Similar areas elsewhere have been referred to as "olopua graveyards".

Olopua (Nestegis sandwicensis) is usually one of the last dry forest trees to disappear from an area. It
is still present in the reserve, as a few old large dying trees. But there is no regeneration occurring.

24
99



Lantana shrubland with Christm ches of reserve.

Severely eroded lower part of the reserve with bare soil, from about 3,000-5,000 ft. elevation.




The eastern part of the reserve has vast unvegetated areas of nothing but dirt and stones.

Vegetation remnants showing the large amounts of soil that have been lost to erosion.
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INCIPIENT WEEDS

There are surprisingly few aggressive weed species in the Kahikinui Forest Reserve. A
few notable species that are invasive elsewhere, yet were found to currently be in low
numbers within the reserve are tree poppy (Bocconia frutescens), Australian tree fern
(Sphaeropteris cooperi), and silky oak (Grevillea robusta).

Australian tree fern and tree poppy have small populations in the lower part of the
koa/ohia belt, especially in gullies. One silky oak tree was observed on a ridge in the dry
forest section. Further surveys would likely result in additional locations. These species
will also likely continue to arrive in the reserve from nearby areas.

Tree poppy (Bocconia) is an aggressive invader of dry forest to mesic areas. It is well established over
much of the South Slope, including the steep gullies of nearby Wailaulau Gulch in Nakula NAR.

Australian tree fern has windblown spores and is able to colonize remote moist locations.
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PLANT PATHOGENS

Native and non-native pathogens were observed in the Kahikinui Forest Reserve. What
appears to be the native koa gall rust (Atelocauda digitata) was in multiple locations,
showing the characteristic brown powdery fungal spore masses on leaves and deformed
branch tips. Slight damage to ohia leaves from what appeared to be non-native ohia rust
(Puccinia psidii) was observed, some of which showed yellow fungal spore masses.

Rapid ohia death (Ceratocystis spp.) is killing vast areas of ohia trees on the Big Island,
with locations as close to Kahikinui as the Kohala Mountains. Thankfully no signs of
rapid ohia death were observed. If rapid ohia death were to arrive to the reserve, the main
hope would be that some of the ohia strains in the area would show resistance.

Some koa leaves were yellowing in a pattern we hadn't seen before. The cause of the
chlorotic koa leaves is unknown, perhaps a nutrient deficiency, sucking insect, or
pathogen. This damage is not widespread in the reserve. If the damage from this or other
plant disorders was found to be increasing in distribution or severity, additional research
may be warranted to determine the cause.

ng insect, or pathogen.
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Chlorotic koa leaf from unknown cause, erhaps a nutrient deficiency, sucki
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RESTORATION

The Kahikinui Forest Reserve has been heavily impacted by ungulates and other forces
over the years. A recent increase in efforts to protect and restore the forests in the area
through fencing and planting is showing tremendous progress an