CHAPTER 3: RARE PLANT MANAGEMENT

3.1 Introduction to Rare Plant Management

Ninety-seven plant taxa with a federal status are known from Army training lands on O ahu.
There are 57 taxa with Endangered Status, 24 Species of Concern, 15 Candidate taxa, and 1
Threatened taxon. Of these, many are critically endangered with very low numbers of
individuals remaining in the wild. Conserving these resources requires a program that integrates
large-scale ecosystem protection and single species management. Large-scale ecosystem
protection is done primarily with fencing and invasive plant control in Management Units.
Single species management incorporates fieldwork, careful planning, ex-situ propagation,
storage and reintroduction. Our program draws on a diversity of resources to help plan and
prioritize rare plant management actions. These resources include extensive consultation and
planning with the U.S. Fish and Wildlife Service, ongoing surveys to clarify current status and
adjust goals and systematic monitoring of populations to keep abreast of changes in status and
threats. These resources are incorporated in an adaptive management approach that responds
throughout the year to new information. Actions in the field are focused on controlling threats,
improving conditions for recruitment, collection, propagation, and sometimes reintroduction.
The following is a discussion of this process. The species discussed in this report are included
because they meet at least one of the following criteria: they are listed as Endangered or
Threatened, they are a species in one of the two consultations discussed below or they are
otherwise considered worth mentioning by NRS.

3.1.a Consultations with the U.S. Fish and Wildlife Service

NRS is currently involved in two consultations with the U.S. Fish and Wildlife. These
consultations have pooled expert opinions on diverse resource management issues including
background information on species distribution and abundance, outlining management actions
and goals, and developing monitoring frameworks and objectives.

The Makua consultation process resulted in the production of the Makua Implementation Plan
that outlines impacts of military training in Makua, requires measures to reduce impacts and
outlines required mitigation actions to offset risks of training. NRS actively utilize the
stabilization plans developed for each species. These plans outline species status, management
actions, and goals to achieve stabilization.

The O'ahu Training Area consultation will result in the development of the O ahu
Implementation Plan. This plan will cover federally listed species on the other four training
areas; Schofield Barracks Military Reservation, Kawailoa Training Area, Kahuku Training Area
and Dillingham Military Reservation. The development process for this plan has been greatly
streamlined and will benefit by utilizing many of the methods and strategies developed in the
Makua plan. The development of this plan has just begun with the hiring of a coordinator by
NRS that will oversee meetings and be the principal author.
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3.1.b Surveys and Monitoring

3.1.b.1 Rare Plant Surveys

Surveys determine population size and range, which are necessary to provide the basis for
management recommendations. Surveys also allow NRS to monitor potential military training
impacts. Results of these contracted surveys are summarized as maps and reports stored in the
GIS and plant databases. The U.S. Army Garrison Hawai'i first contracted botanical inventories
of its training areas in 1977. In 1993, the Nature Conservancy of Hawai'i was contracted to
conduct additional surveys, the results of which were used in writing Ecosystem Management
Plan Reports. The National Tropical Botanical Garden (NTBG) was contracted during the
winter of 1999-2000 to conduct surveys of areas off Army lands for federally Listed species
found in and around Makua Military Reservation (MMR). NRS accompanied the NTBG
botanists on these surveys to State and Private lands including: Waianae Kai, Makaha,
Makaleha, Lower Ka'ala NAR, Lualualei Naval Magazine, Honouliuli Preserve, Pahole NAR,
Mokulé'ia Forest Reserve, and Kuaokala. These surveys targeted populations that had not been
visited in a long time and helped determine appropriate management actions.

Every year since 1998, the Hawai'i Natural Heritage Program (HINHP) has been contracted to
survey for certain critically endangered plant species on Army training land and has assisted
NRS with botanical orientation. Recently NRS has expanded surveys to cover state and private
lands. These surveys have helped to identify resources off Army lands that have conservation
potential.

NRS schedule time to survey for rare plants, and in addition, incorporate surveys into other daily
fieldwork. New populations are recorded on the Hawai'i Rare Plant Restoration Group
(HRPRG) Rare Plant Monitoring Form (RPMF) (Appendix 3-A). Once a population is
discovered and mapped, it is put on a monitoring schedule.

3.1.b.2 Rare Plant Monitoring

Critical populations are monitored regularly by NRS to track their health, collect propagules for
ex-situ propagation, conduct management actions and monitor threats to plants. The RPMF
(Appendix 3-A) is used in the field to record monitoring data. NRS use a reference code to track
each population and individual plant. The location is mapped with a hand-held GPS unit or from
a topographical map when satellite reception is poor. The location is also described on the form
by the NRS visiting the population. The field form records individual plant information that may
change between visits, such as plant height, basal diameter, age class, reproductive status, sex,
vigor, type and number of propagules collected and the propagule destination. Population
structure is recorded by defining the age classes and noting the number of individuals in each age
class. The field form also records the population information and habitat characteristics. These
include phenology, condition, light level, overstory and understory heights, soil drainage,
topography, moisture class, slope, and aspect. The associated species are recorded on the form
to aid future surveys and locate proper reintroduction sites. In addition, any threats that warrant
further attention are listed. This information determines population health and stability, which
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helps in recommending management and directing threat control for that species. The
background form contains information that is unchanging, such land ownership and location.

A database built by HINHP on Microsoft Access is now a central part of NRS’s data
management system. HRPRG monitoring forms and nursery data is entered regularly. Databases
built for the Lyon Arboretum Seed Storage Facility and the Micropropagation Lab are linked to
the NRS database and are used to determine the ex-situ status and design reintroductions. The
database is queried on an almost daily basis to help direct a diversity of tasks including collection
goals, nursery management such as stock amplification, and reintroduction design. The database
has become a powerful tool in NRS’s adaptive management approach.

3.2 Management Actions
3.2.a Threat Control

Threats identified during surveys and monitoring visits are managed by NRS in many different
ways. All threat control is focused on increasing the number of individuals in the field by
improving the conditions for recruitment and survival. Management actions addressing threat
control are prioritized based on threat levels and manageability. Where control of feral ungulates
is a priority, they are excluded around rare plants and habitats using fences and the various
hunting methods discussed in the Ungulate section of this report (Chapter 1). During the fruiting
season, those species threatened by rats are protected using snap traps and poison bait stations.
Invertebrates are very difficult to control. NRS is currently supporting the slug research of
Stephanie Joe in the Botany Department at UH Manoa. She is investigating slug impacts to
native species and efficiency of different exclosure techniques. NRS has great hopes that her
research will result in better understanding of slug impacts and management options.
Unfortunately, there is not as much momentum with black twig borer research (Xylosandrus
compactus). There are still no adequate methods for killing slugs or the black twig borer in a
forest. NRS has identified only one systemic insecticide that is approved for use in a forest
setting. Although the black twig borer is not a target pest of the insecticide, it is being used at
this time on Flueggea and Alectryon and will be discussed below for each species. Any pest
management research project will require approval from the Command Consultant as stated in
AR 200-5. Invasive plant species can be controlled using a number of techniques, depending on
the threat. These are discussed in detail in Weed Management (Chapter 2).

3.2.b Propagation

For species that have a critically low population size and high threat levels, ex-situ management
is necessary. These species may have as few as one individual, or may have very poor
population structure as a consequence of seed and/or seedling predation by invertebrates or rats.
The threats to these plants can be minimized in the field. However, in some cases, the effective
population size is so small and/or threat level so high, that every seed is valuable and should be
collected. Propagules are collected for propagation and storage. Alvin Yoshinaga and Lauren
Weisenberger are managing the Lyon Arboretum Seed Storage Facility, a short-term
deposit/withdrawal type storage facility at the Lyon Arboretum. This facility may be used for
storage of seeds that will be needed for future projects. As reintroduction plans and sites are
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prepared, those collections can be banked and held until called upon. NRS has made many
deposits into this storage facility in the past year and will continue to support the facility in the
coming year.

Other propagules that can be used right away or have poor storage records are brought to one or
more facilities for propagation. There are now six facilities where propagules from rare plants
on Army land are grown: Lyon Arboretum, Pahole Nursery, Army Rare Plant Propagation
Facility, and the Koko Head, Waimea and Wahiawa Botanic Gardens. The Lyon Arboretum in
Manoa Valley practices both micropropagation and traditional greenhouse propagation. When
NRS collect immature seeds, or vegetative material, they are taken to Lyon for
micropropagation. The plants that are successful in micropropagation can be stored and cloned
in test tubes and then returned to NRS for transplanting and reintroduction. The Pahole Nursery
is a State of Hawai'i Division of Forestry facility located at the old NIKE missile storage site
near the State’s Pahole NAR. It is adjacent to MMR; an area with many managed rare plant
populations. Because of the close proximity of the facility to MMR, it is used to harden off
plants bound for reintroduction in Makua.

The Army’s Rare Plant Propagation Facility is located on Wheeler Army Airfield. The Facility
is permitted to propagate and grow rare plants collected from Army lands on O"ahu. Plants
propagated at this facility will be reintroduced into the wild or botanical gardens. NRS also
bring propagules to both the Waimea and Wahiawa Botanical Gardens for propagation. Both of
these facilities receive funding from the Center for Plant Conservation (CPC) to propagate
certain species that are on the Center’s genetic safety net list. Propagules of those species on the
list that are found on Army lands are brought to the Gardens by NRS. When propagules are
turned over to these various facilities, they are accompanied by the RPMF. These forms,
completed when the propagules were taken, contain the Population Reference Code that will be
used to track the propagules and to ensure they are reintroduced into the proper location. The
highest priority plants will be represented by living collections; reintroductions and mature seeds
will be stored at Lyon. Other species may only be represented by frozen storage of mature seeds.

In the coming year, NRS hope to cooperate with the Honolulu Botanic Gardens to establish
representatives of Army plants on their grounds. This stock would be used to collect mature
seed for storage and cuttings for reintroduction. A collection at a Botanic Garden would serve
the purpose as a source of collections for Army stabilization projects and serve the public as an
educational resource and propagule source.

3.2.c Reintroduction

The Army’s Natural Resource Program uses reintroduction as a management tool to help
increase the number of individuals in the wild with the goal of increasing the effective
population size and establishing good population structure. NRS have reintroduced eleven listed
endangered plant species into MMR. Seven have been planted into Kahanahaiki Gulch (Delissea
subcordata, Cyanea superba ssp. superba, Alsinidendron obovatum, Cenchrus agrimonioides
var. agrimonioides, Alectryon macrococcus var. macrococcus, Schiedea nuttalii, and Euphorbia
haeleeleana), two into Kaluakauila (Hibiscus brackenridgei subsp. mokuleianus, Neraudia
angulata var. dentata), two onto "Ohikilolo Ridge (Pritchardia kaalae, Sanicula mariversa), and



Chapter 3 Rare Plant Management Page 3-5

two into Lower Makua (Nototrichium humile, Neraudia angulata var. angulata). One species
has been reintroduced into SBS (Urera kaalae), one into SBW (Labordia cyrtandrae), and two
into KLOA (Stenogyne sherfii, and Sanicula purpurea). These reintroduced populations are
being monitored using a form developed by NRS to track the source of the population and the
date they were planted. The success of these reintroductions will be discussed below for each
species. These reintroduced plants were collected from the wild parents by NRS and NARS and
grown at the Army’s Rare Plant Propagation Facility, Lyon Arboretum, and at the State’s Pahole
Nursery.

Three types of reintroductions are commonly described: augmentation of an existing population,
a site within the historical range of the species but separate from existing populations; and a site
outside of the historical range. During the reintroduction, sanitation, transport, and planting
methods are discussed. After the reintroduction, suggestions are made regarding monitoring,
watering and maintenance of threat control operations. The Army’s Natural Resource Program
assisted the Hawaii Rare Plant Restoration Group (HRPRG) to draft guidelines for reintroduction
and has adopted the guidelines for their own program. The guidelines are attached, as Appendix
3-B. NRS will seek approval from appropriate landowners and range control for reintroduction
projects.

3.3 Species Accounts

3.3.a Abutilon sandwicense

Abutilon sandwicense is a shrub growing up to six meters tall with pale greenish yellow flowers.
It is a rare component on steep slopes in dry forest (Wagner et al. 1990).

3.3.a.1 Makua Military Reservation

A single A. sandwicense tree was found during surveys in MMR by HINHP in May of 2002. It
is the only report of this species from the MMR and it is the northernmost tree known from the
leeward side of the Wai'anae Mountains. Cuttings were taken from the plant by HINHP when
the plant was found. Cuttings have been propagated at the Army nursery and NRS plan to
reintroduce this plant to Kaluakauila in the coming year. NRS will continue to survey for this
plant in Makua.

3.3.a.2 State Land

There are several known locations for this species in the Lower Ka ala Natural Area Reserve.
NRS has noted new locations in the past year and will continue to in the coming year. There is
currently no management proposed for this area for this species.

3.3.b Alectryon macrococcus var. macrococcus
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Alectryon macrococcus var. macrococcus can grow to eleven meters in height and is found in
mesic to dry forests on O"ahu, Moloka'i, Kaua'i and Maui. The fruit contains a glossy pale
brown seed surrounded by a bright red aril (Wagner et al. 1990).

3.3.b.1 Makua Military Reservation

Twenty-eight mature trees are known from MMR. They are found across the Lower Makua,
Kahanahaiki, Ohikilolo and East Rim management units (MUs). Few of the trees have been
observed flowering and fewer have been observed with mature fruit. Most of the trees show
significant damage from the black twig borer. No trees are protected from ungulates and only
two (in the Lower Makua MU) have bait stations to control rats.

There are two mature trees known from the Kahanahaiki MU and one experimental
reintroduction site. The mature trees are in moderate health and are not fenced from ungulate
threats. A reintroduction site within the Kahanahaiki Gulch fence was established with plants
collected from trees in the Lower Makua MU. They were planted in December of 2002. The
plants were drenched twice in the year after planting. This treatment interval was not sufficient
and all the plants were attacked by black twig borers. Since then the plants have been treated
four times per year. This interval of insecticide application may be more effective at keeping the
plants free of black twig borer. Eight of nine plants have survived though few are healthy. NRS
will continue to treat these outplants quarterly in the coming year.

NRS revisited three mature trees in the East Rim MU in April of 2004. They were in moderate
health and had no flowers or fruits. Once a propagation method is perfected, cuttings will be
taken from these trees.

There are four trees in the Ohikilolo MU. They have been monitored in the last year and cuttings
were brought to the Army Nursery. In the coming year, NRS will air-layer these trees as they are
declining rapidly.

In order to develop a successful propagation method for these trees NRS performed propagation
trials on a mature Alectryon tree growing ex-situ. Multiple attempts were made to graft on tip
cuttings from material collected from MMR stock. Grafts were also attempted using tip material
collected from the same tree. None of these preliminary trials were successful. NRS will attempt
to test air-layers on this same ex situ tree this winter. NRS installed several air-layers on this
same ex Situ tree this past year. Several have produced roots and have been collected from the
tree. NRS will attempt to use this method with other trees in the coming year.

3.3.b.2 Schofield Barracks Military Reservation

There are 24 mature trees on SBW and no juveniles or seedlings have been observed. Most trees
are in moderate condition and only some flower and produce fruit. NRS continues to find rat
depredated fruit around the 17 trees in SBW, however, controlling rats with bait requires
frequent re-stocking and this is not feasible given access restrictions. Three air-layers were put
onto one tree in SBW in May of 2003. They were left for a year and one had grown roots and
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was collected in May of 2004 (Figure 3-1). This air-layer is now established at the Army
Nursery in a 3-gallon pot and is over 2 meters tall.

There are seven trees known from SBS. They are in moderate health and only one has been
observed fruiting. A small fence has been constructed in the area in the last year and may serve

as a potential reintroduction site in the future.

In the coming year, NRS will continue to search for more individuals, monitor known plants for
new threats and collect mature fruit when available.

Fi

ure 3-1 Alectryon macrococcus var. macrococcus Air-layer

3.3.b.3 State land

In Pahole Natural Area Reserve there are approximately 7 mature trees and no juveniles or
seedlings are known. Most trees are in moderate condition and only some flower and produce
fruit. NRS has just recently begun to work with this species in Pahole. NRS will monitor trees
for threats and fruit production and consider trying to collect from these trees for storage.

In West Makaleha there is a more robust population of Alectryon with 36 matures and four
immature trees. NRS has monitored these plants in the last year. NRS is also in discussion with
NARS biologists regarding the construction of a large-scale fence that would encompass these
individuals. NRS will continue to monitor these plants in the coming year.

NRS has just begun to work in Central and East Makaleha and has not been to any of the known
trees in the last year. In the coming year, NRS will work on propagation methods for this species.
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The trees in this area will be monitored and collected from in the coming year. No trees have
been monitored in Lower Ka'ala NAR or Waianae Kai in the last year. NRS will begin to visit
the known trees in the next year and prioritize management actions.

3.3.b.4 TNC Honouliuli Preserve

In Kalua’a NRS has completed status surveys in the central and south branches. Locations
reported by TNC staff were visited and new areas surveyed. A total of 21 mature trees and one
seedling were observed. There are additional areas to search and NRS believes that more
individuals will be discovered. Most individuals were in poor health and no fruit or flowers were
observed. NRS will continue to search for and monitor individuals.

A formal survey of South Waieli and Ekahanui has not been conducted. However, in the years
following 2000, six individuals have been observed in Waieli and another six in Ekahanui by
TNC, NRS, and HINHP staff. In April 2004 two mature fruits were collected from an individual
in Ekahanui and the seeds sown at the TNC greenhouse in Kunia. NRS will conduct surveys in
South Waieli and Ekahanui in late 2004.

3.3.b.5 Makaha BWS

NRS presently know of about twenty plants in Makaha and believe that there is a significant
number more to be found. One of the most prolifically fruiting trees NRS has ever seen is
located in Makaha. NRS visited this individual in July of 2004 and collected over fifty mature
fruit. This collection is significant because it is large enough to perform storage testing on. This
collection was submitted to the Lyon Arboretum for storage testing. NRS will continue to search
for additional trees and monitor known individuals in the coming year.

3.3.c Alsinidendron obovatum
Alsinidendron obovatum was reported from scattered ridges and gulches in mesic forest
throughout the Wai'anae Mountains. It is a small shrub with white and purple flowers (Wagner

et al. 1990).

3.3.c.1 Makua Military Reservation

One individual was known from Kahanahaiki Gulch from 1997 through 28 February 2001, when
it was found dead. NRS has annually searched the area where the plant was known. In the last
year, none were found. Dozens of fruit were collected and propagated over the years. These
plants were reintroduced to several sites in the gulch. There are currently a total of 35 mature A.
obovatum outplants in Kahanahaiki. Five immature and over 60 seedlings have germinated
around those plants, but the hurdle of establishing significant successful recruitment in situ still
hinders the progression of this population to stability on MMR. NRS have been collecting
mature seed from the reintroduced plants so that there are now over 186,500 mature seed frozen
at the Lyon Arboretum. These are available for future reintroduction projects. Weed control is
conducted regularly around the old wild site and the reintroductions to improve habitat for this
species.



Chapter 3 Rare Plant Management Page 3-9

Alsinidendron seedlings are suspected of being very susceptible to slug predation. NRS have
begun working with Ms. Stephanie Joe, a graduate student from the University of Hawai'i
Botany program studying the effects of slugs on native plants. She installed plots in Kahanahaiki
and has been collecting data from these plots for about six months. Alsinidendron is one of the
species she is using in her plots and she has found that there is significant slug damage to young
plants. Preliminary results of slugs test plots show about %30 mortality of seedlings of several
species can be attributed to slug predation.

Ms. Joe observed that only at our driest out-planting site do we have mature F1 generation
plants. Slugs are not able to survive in dry microclimates; therefore, even though germination
may be lower at dry sites, it may be offset by the low rate of slug predation observed at these
sites (S. Joe pers. comm.).

In the coming year, NRS will supplement the most successful reintroductions with stock from
the original wild plant.

3.3.c.2 State Land

Makaleha is the only site where A. obovatum is extant in the wild. There are two sites in
Makaleha referred to by NRS as LEH-A and LEH-B. NRS found the plants at LEH-A during
surveys in 2000. Since then NRS has been monitoring them and has collected mature fruit
several times for propagation and storage. In the coming year, NRS will reintroduce progeny
from this site to nearby ungulate exclosure. NRS consulted with NARS about fencing the wild
plants at LEH-A. However, due to the steep nature of the site and plans to construct a larger
ecosystem scale exclosure in the near future, immediate fencing was not executed.

The plants at the LEH-B site were discovered by HINHP and NRS in November of 2003. This
site has a robust population of about 21 mature plants, 12 immature plants and 40 seedlings.

This population is by far the healthiest NRS has ever seen. The site was visited with NARS staff
in December and on this visit a fenceline was laid out. In February the fence was completed by
NRS and NARS. In March a collection was made for seed storage from the site and weeding
efforts began with the control of both canopy weeds and invasive grasses. NRS will continue
weed control in the area and monitor population trends.

There are three sites in Pahole where this species was known (PAH-A,B,C). All sites where
visited by NARS and NRS in the last year, to check for new plants, none were found. The plants
originally known from this gulch have not been seen for several years. NRS have visited the site
twice in the last year and have not seen any seedlings. Collections were made by Dr. Steve
Weller of U.C. Irvine, in 1999. Those seed were grown in the greenhouse at U.C. Irvine and seed
produced by those plants were sent to NRS and deposited at the Lyon Arboretum. In the coming
year, NRS will grow plants from Dr. Weller’s seed and the plants will be used as a propagule
source and reintroduced.

In January of 2003, NRS supported NARS in the reintroduction of stock collected from the
PAH-B population back into Pahole NAR. The site was chosen by NARS staff. NRS monitored
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the site in April of 2004 and was astonished by what was seen. There were thirty of the original
50 out-planted plants remaining, 21 new immature F1 plants and 295 seedlings! As discussed
above this site may have also somehow escaped intense slug herbivory suspected in other
reintroduction sites. NRS will continue to monitor this site and will take Stephanie Joe to the site
to get her input on the dynamics of slug population in the area.

3.3.c.3 TNC Honouliuli Preserve

A. obovatum was known from the Southern end of the Honouliuli preserve in the early 1990’s.
NRS accompanied HINHP botanist on a survey of the area. No plants were seen.

3.3.d Alsinidendron trinerve

Alsinidendron trinerve is known to be rare on slopes in wet or wet-mesic forest from between
Pu'u Kalena and Mt. Ka'ala (Wagner et al. 1990).

3.3.d.1 Schofield Barracks Military Reservation

Over this last year surveys by NRS staff dramatically increased the number of known plants.
From only 76 plants last year, there are now 508 known plants. Most are found on the summit of
Ka'ala while others are known from the ridge between Pu'u Kalena and Ka'ala. Many seedlings
and juveniles have been found at these sites. NRS feels that since new plants are found and
mapped virtually every time we enter a new gulch at Ka'ala NAR, and since there is no
predation observed on these plants, collecting and monitoring of this plant is not a priority.

Pigs continue to be a threat to these plants, especially all those found in the flat areas in the bog.
However, in the past year, NRS has been working with other landowners to exclude ungulates
from the bog. NRS and staff from BWS, NARS and TNC installed four sections of fence around
the bog. These sections do not form a complete exclosure but rather bridge gaps between natural
barriers (i.e. cliffs). Although NRS felt they should serve to exclude ungulates from the bog, pigs
are continually seen. It is unclear if the pig sign occurs from resident pigs that were fenced in, or
if pigs found places to go around the fences, or both. In the coming year, NRS will continue to
monitor the bog for ungulate sign and respond accordingly to make it ungulate-free. In the past
year, NRS used staff hunters to control pigs in the bog and determine where if any, the pigs are
entering the bog. This will continue in the coming year.

In 2001, NRS helped the State NARS staff reintroduce ten plants into the Mt. Ka'ala NAR. In
2002, about 70 plants, grown from seed collected by NRS from Mt. Ka'ala and grown by Lyon
Arboretum, were reintroduced into the Mt. Ka'ala NAR site by NARS staff. In the last year,
NRS and NARS staff supplemented this reintroduction with stock grown from NRS collections.
NRS will work with NARS staff to ensure these plants are monitored and any new threats
addressed.

There are 20 counted plants, and an estimated 91 other plants, located at two sites between Mt.
Ka'ala and Pu’u Kalena. These plants are significant because they are the largest group of plants
not on Mt. Ka'ala. The habitat where they occur is considerably drier and steeper. At this time
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they are more threatened by goats and pigs, and may be fenced if control does not significantly
reduce the threat. In 2002, NRS documented major pig damage around these plants. The only
surviving plants were being sheltered at the base of large trees or growing above ground in a
larger tree. There is more appropriate habitat in this area and more plants may be found.

Due to the vast increase in plants found this past year, collecting from all the plants for seed
storage and reintroduction is no longer a priority.

3.3.e Bobea sandwicensis
This Bobea species is a tree that grows up to 10 meters tall. It was known from the dry to mesic
forest of the Wai'anae Mountains and Wailupe Valley in the Ko olaus on O"ahu and also from

Maui, Moloka'i and Lana'i (Wagner et al. 1990).

3.3.e.1 Makua Military Reservation

On MMR, Bobea sandwicensis is known from the Lower Makua, Kahanahaiki, *Ohikilolo and
Kaluakauila MUs. There are about 50 known mature trees on MMR and this species is found in
areas considered to have a high fire threat. This species is not monitored regularly.

There are thought to be more than 20 mature trees in Lower Makua and NRS monitor the trees
only in conjunction with other management work. Monitoring has not been systematic, but it
appears that there is a decline in population in general.

In Kahanahaiki, there are three mature trees that were observed in January of 2003. They are
within an area that is proposed to be fenced by 2006.

On "Ohikilolo, the few trees are not monitored regularly.

In Kaluakauila, there are about 20 Bobea and they are protected from ungulates by a pig fence.
NRS continue to control fuels by removing guinea grass (Panicum maximum) from the forest
patches and may focus more effort around Bobea populations in the future. In July of 2003, there
was a prescribed burn that escaped the firebreak road. This fire burned three Bobea
sandwicensis trees at the edge of a native forest patch. All of these trees appear to be alive and
are producing new leaves.

3.3.f Bobea timonioides

This species is known from dry to sometimes-mesic forests from Hawai‘i, Maui, O‘ahu and
Kaua‘i. It can grow up to ten meters tall (Wagner et al. 1990).

3.3.f.1 Kawailoa Training Area

NRS conducted surveys above the drum road in the Kawailoa Training Area for rare and
endangered species that could be impacted as part of road construction. The Drum road may be
widened to accommodate the needs of the new Army Stryker Brigade. In these surveys NRS
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identified a Bobea that is suspected to be species timonioides. Unfortunatel