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EXECUTIVE SUMMARY 

Project Overview 
The Natural Resources Staff (NRS), employed by the Pacific Cooperative Studies Unit, 
University of Hawaii (PCSU), are charged with managing rare plants and animals and the 
ecosystems upon which they depend in Oahu Army training areas. NRS work under the 
following four contracts: Scope of Work (SOW) for Ecosystem Management Activities at 
Various Training Areas, Island of Oahu; Scope of Work for Ecosystem Management Activities 
at Makua Military Reservation, Island of Oahu; Scope of Work for Biological Stabilization 
Actions 1, Makua Military Reservation, Island of Oahu; and Scope of Work for Biological 
Stabilization Actions 2, Makua Military Reservation, Island of Oahu. 

O'ahu training areas include Makua Military Reservation, Schofield Barracks Military 
Reservation, Kawailoa Training Area, Kahuku Training Area and Dillingham Military 
Reservation. A total 0[70 endangered species, 57 plants and 13 animals, have been reported 
from 0' ahu Army Training Areas since 1982. 0' ahu training areas encompass 46,000 acres and 
range from healthy intact native forests to completely alien dominated areas. NRS implement 
ecosystem and single-species level management actions, which include weed, rat, ungulate, and 
invertebrate control, as well as rare species surveying, monitoring, collection and reintroduction. 

Purpose 
The purpose of this document is to provide an overview ofthe actions accomplished to date 
under the Scopes of Work between PCSU and the Army, listed above. This report also serves as 
a time for NRS to critically analyze management approaches and efforts and to make 
recommendations for next year's work. Also included is a schedule of actions for the up-coming 
year. 

Endallgered Species Act Requirements 
The legal requirement driving the Army's ecosystem management program is the Endangered 
Species Act (ESA) Sections 7(a)(I) and 7(a)(2). These sections of the ESA require that Federal 
agencies use their authority to carry out programs for the conservation of federally listed species, 
and ensure that their actions are not likely to jeopardize the continued existence of any federally 
listed species. Fire ancl weed spread are the greatest potential threats from military training on 
Oahu. Fires have the potential to destroy habitat and kill endangered plants and animals. In 
addition, a potential secondary effect of military training maneuvers is the spread and 
introduction of taxa not native to Hawaii. NRS assist in minimizing negative training impacts by 
conducting fuel control around highly susceptible native species, making fire preparedness 
recommendations, conducting road and landing zone weed surveys, and controlling any new 
invasive species populations. 

Makua Militllly Reservation (MMR) Draft Implementation Plan 
In 1998, the U.S. Amly (Army) initiated formal consultation under section 7 of the Endangered 
Species Act (16 U.S.c. 1531 et seq.) with the U.S. Fish and Wildlife Service (USFWS) to 
determine if routine military training at MMR would jeopardize the continued existence of 41 
endangered species. The Army is responsible for maintaining stability of each of these taxa, and 
applying additional management specified in this plan to those taxa below stability. The 



consultation used an action area (AA) (area potentially affected by military training) that extends 
beyond the boundaries of MMR and is based on vegetation types, fire history, natural and 
human-made barriers, and a consensus of where fire could be stopped by State, Federal, and 
Army fire-fighting resources. Taxa for which either a significant portion of the populations 
occur within the AA or for which no populations are stable, were addressed in the Army's 
proposed action of military training and conservation measures in such a way as to avoid 
jeopardy. 

In 1999, the USFWS issued a biological opinion concluding that the routine military training and 
the conservation measures identified by the Army in its Biological Assessment (BA) would not 
jeopardize the endangered species found within the AA. The conclusion of no jeopardy was 
based on celiain restrictions to military training, preparation and implementation of a wildland 
fire management plan, implementation of management actions identified in the BA for the 13 
endangered species at stability and minimally impacted by Army training, and preparation and 
implementation of a plan (Implementation Plan) for the additional 27 endangered plant taxa and 
one endangered snail taxon. The Implementation Plan (IP) would identify additional 
management actions beyond those the Army was already implementing or agreed to implement 
in the BA to stabilize the 28 taxa. 

It has taken longer than expected to develop the IP because of the extreme level of detail 
required. Therefore, the Army is implementing the highest priority actions from the draft plan as 
designated by the Makua Implementation Team. These actions are covered by two Scopes of 
Work: Scope of Work for Biological Stabilization Actions I, Makua Military Reservation, Island 
of Oahu; and Scope of Work for Biological Stabilization Actions 2, Makua Military Reservation, 
Island of Oahu. Details of these SOWs are included in the Urgent Actions I and Urgent Actions 
2 tables (Table E and Table F). 
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INTRODUCTION 

The Natural Resourcc Staff (NRS), employed by the Pacific Cooperative Studies Unit (PCSU), 
are charged with managing rare plants and animals and the ecosystems upon which they depend 
in Oahu Army training areas. NRS are cunently working under four Scopes of Work, detailed in 
Tables A, B, C and E, below. The legal requirement driving the Anny's ecosystem management 
program is the Endangered Species Act (ESA) Sections 7(a)(I) and 7(a)(2). These sections of 
the ESA require that Federal agencies use their authority to carry out programs for the 
conservation of federally listed species, and ensure that their actions are not likely to jeopardize 
the continued existence of any federally listed species. The actions the Army has completed a.re 
in compliance with ESA Section 7(a)(2), which relate to mitigation for Army actions as defined 
by Biological Opinions, and ESA Section 7(a)(1) which relate to stewardship actions as defined 
by the Anny's Integrated Natural Resources Management Plan (lNRMP) for Oahu, 2002-2006. 

O'ahu training areas include Makua Military Reservation (MMR), Schofield Barracks Military 
Reservation (SB), Kawailoa Training Area (KLOA), Kahuku Training Area (KT A) and 
Dillingham Military Reservation (DMR) (see Figure A). Each of these training areas is 
described and mapped on the following pages. A total of70 endangered species, 57 plants and 
13 animals, have been reported from O'ahu Army Training Areas since 1982. 

O'ahu training areas encompass 46,000 acres and range from healthy intact native forests to 
completely alien dominated areas. To prioritize management, NRS have delineated management 
units (MUs) within each training area. These MUs were chosen based on two criteria: the 
density of rare species and the degree to which the native ecosystem is intact. NRS implement 
ecosystem level management actions in these MUs, which can include weed, rat, ungulate, and 
invertebrate control, as well as rare plant reintroductions. Two areas in MITkua have been 
designated solely as Ungulate Control Areas (UCAs), whereby goat eradication is the primary 
goal for management. The forest in these regions is degraded and dominated by alien species, 
and widespread weed control attention is not feasible. Ungulate control is conducted in these 
areas primarily to decrease their threat to proximate MUs and other native species. Outside the 
MUs and UCAs, NRS conduct primarily single species level management. This can involve 
seed collection for storage andlor propagation, collection of cuttings for propagation, rare plant 
and animal monitoring, and surveying for new rare species populations. 

On O'ahu, Army training can threaten endangered species in two primary ways. First, live 
ammunition training can cause fires, which can potentially spread beyond the designated 
firebreak and destroy habitat and kill endangered plants and animals. In addition, fire opens up 
previously native areas to weedy alien species, which out-compete native species for light and 
nutrients and lead to the deterioration of an ecosystem. Second, training maneuvers spread 
existing weedy species and introduce new weeds to areas, exacerbating and intensifying weed 
impacts to native ecosystems. NRS conduct post-fire surveys to determine impacts to threatened 
and endangered species, control fuels around rare plant populations, and make recommendations 
to improve training protocols that may aid in fire prevention. NRS assist in minimizing negative 
training impacts via weed spread by conducting road and landing zone weed surveys, and by 
addressing any weed problems that arise through weed control and, where possible, eradication. 



The aforementioned actions are a part of the minimization actions set out in the Section 7 
Biological Opinion for Makua Military Reservation dated 23 July 1999. 

Through the work performed under the Ecosystem Management Program contract, the Army has 
become a major player in conservation on the island ofO'ahu. NRS have established 
cooperative relationships with land managers and landowners on O'ahu and the neighbor islands 
to successfully promote ecosystem protection project pminerships. 

The following report summarizes the natural resource protection work conducted in the contraet 
period of August 2002 to August 2003. It is organized by chapter to cover the following areas of 
the natural resource management program: feral ungulate management, weed management, rare 
plant management, rare vertebrate management, and inveliebrate management. This report 
comes at the completion of the sixth year that PCSU contractors have been conducting natural 
resource management on Army training lands on 0' ahu. NRS use this report to critically 
analyze management approaches and efforts and to make recommendations for next year's work. 
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A. Makua Military Reservatiou 

Makua Military Reservation (MMR) encompasses two valleys, Kahanahaiki and Makua, which 
are the northernmost major valleys on the leeward side of the Wai'anae Mountains. 
Approximately 4,190 acres in size, MMR is the largest maneuvering/live-fire training area on 
O'ahu. Elevation within MMR ranges from sea level to just over 3,000 feet. While most of the 
natural habitats within MMR are highly disturbed, there are large pockets of relatively native dry 
and mesic forest. The terrain at MMR is extremely steep, exposed, and rocky. There are six 
MUs and two Ungulate Control Areas within MMR (see Figure B). There are a total of 33 
endangered species in Makua, 30 of which are plants. 

Kahanahaiki Management Unit 

Kahanahaiki MU is located on the northeast rim of Makua Valley. At the eastern boundary of 
the MU is the State ofHawai'i's Pahole Natural Area Reserve (NAR). Kahanahaiki has an 
elevational range of 1,500 feet to 2,300 feet and an annual rainfall of 1,200 - 3,800 mm. 
Kahanahaiki MU is approximately 110 acres with vegetation characterized as being diverse 
mesic forest. Ridges and drainages that feed into the northern half of MMR (Kahanahaiki 
Valley) bisect the Kahanahaiki MU. Because of its close proximity to the Makua Valley training 
area, fires from Makua Valley threaten this MU. In 2003, a portion of this MU burned after a 
controlled fire in Makua Valley jumped the firebreak road (see Appendix 7). A feral pig 
exclosure fence surrounds 90 acres of the Kahanahaiki MU. This fence was completed in 
December of 1996. In 2003, approximately 200 meters of this fenceline burned during the 
Makua fire (see Appendix 7). Kahanahaiki hosts twelve endangered plant species, two 
endangered animal species, and is the site of the first endangered species outplanting on military 
lands in Hawai'i. Currently there are six endangered plant species that have been reintroduced in 
this MU. In addition, Kahanahaiki MU contains the only native tree snail exclosure on Army 
lands, which protects a population of Achatinella mustelina from predators. Because there is 
good road access and native resources are abundant, Kahanahaiki has been a focal point for 
volunteer projects. 

'Ohikilolo Management Unit 

'Ohikilolo MU is located on 'Ohikilolo Ridge, which is the southern boundary of Makua Valley. 
It encompasses approximately 40 acres. The terrain is extremely steep and rocky, and access to 
the upper portion of this MU is achieved by helicopter. Ohikilolo Ridge contains sparse 
vegetation, and erosion by wind and rain is severe. Goats continue to exacerbate this problem by 
consuming vegetation on the ridge, however goat browse damage is not as widespread as it once 
was. Intensive goat control measures and a perimeter fence are slowly reducing the feral goat 
population within the MU. 'Ohikilolo MU harbors a great deal of intact veltical cliff habitat and 
small intact mesic forest patches. There is a goat-proof exclosure of approximately two and a 
half acres enclosing the plateau where' Ohikilolo ridge meets Kea' au ridge from the south, 
surrounding a nearly pristine patch of dry mesic forest. 'Ohikilolo hosts thirteen endangered 
plant species and two endangered animal species. 'Ohikilolo is also home to the largest 
population of Achatinella l11ustelina known 011 Army lands. 
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Kaluakauila Management Unit 

Kaluakauila MU is approximately 250 acres and is located in and around Kaluakauila drainage, 
just north of Makua Valley. The area around this drainage is referred to as Keawa'ula. This MU 
is primarily made up of dry forest on steep slopes and contains some intact native cliff habitat. 
Kaluakauila MU is very susceptible to fires because the area sUlTounding the intact native forest 
patches is comprised of introduced grasses and shrubs, which have very high fire potentials. In 
addition, proximity to the live ammunition training range makes fire a real threat. Fires burned 
just inside the edge of this MU in 1998, and again in 2003 where the fire further reduced the size 
of the native dry forest (see Appendix 7). NRS maintain a firebreak along the ridgeline in parts 
where flammable vegetation requires control, while other areas of the ridge act as a natural 
firebreak due to the exposed rocky terrain. NRS also have reduced fuel loads within the patches 
of endangered Euphorbia haeieeieana through weed management. A feral pig excJosure fence 
following the perimeter ofKaluakanila MU was completed in July of2002, and this area is now 
pig free. There are a total of six endangered plant species in Kaluakauila MU. 

Lower Malma Management Unit 

The Lower Makua MU is located at the base of the cliffs on the southern back comer of Makua 
VaHey. Portions of the lower valley contain extensive intact stands of dry forest that become 
intermixed with mesic forest as elevation increases. The Lower Makua MU ranges from 800 feet 
to 2,200 feet in elevation and encompasses an area of270 acres. NRS believe that the stands of 
dry and mesic forest found in this MU are the most intact native-dominant forests of this type on 
O'ahu. The Lower Makna MU contains eight endangered plant species and two endangered 
animal species. 

Three years ago, NRS were able to obtain approval for a risk assessment, which allowed for 
helicopter access to this MU and camping at an approved campsite. This greatly increased the 
amount of management that NRS were able to perform in the MU. Due to concerns registered 
by the Range Safety Office in recent months, NRS need to reapply for approval for this 
helicopter risk assessment. This has already severely limited access to the MU, and therefore 
limited the amount management that can be done. NRS hope to resolve this issue and begin 
camping in Lower Makua again soon. 

C-Ridge Management Unit 

The C-ridge MU is located on the north exposure of the large ridge that separates Makua and 
Kahanabaiki Valleys. It is a small four-acre patch of native dry forest surrounded on the lower 
side by introduced grasslands and on the upper side by sheer cliffs between 800 and 1,200 feet. 
The hike to C-ridge is lengthy; this limits the amount of time spent in the area. Because of the 
surrounding grasslands, this MU is susceptible to fires from military live-fire training. Much of 
this area burned in the 2003 M5kua fire (see Appendix 7). There are a total of three endangered 
plant species known from this MU. 
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Lower 'Ohikilolo Management Unit 

The Lower' Ohikilolo MU is located on the moderate southern slope near the makai edge of 
Makua Valley. Directly upslope of the firebreak road, this 7-acre MU is surrounded by the 
highly invasive guinea grass (Panicum Inaximum) and koa haole (Leuceana leucocephala). 
These alien species dominate nearly every dry lowland shrub ecosystem on O'ahu. NRS conduct 
grass control as a firebreak around the three endangered plant species found in this MU. The 
firebreak appears to be working, as the 2003 Makua fire burned around the area cleared by NRS 
staff, but did not burn any of the endangered plants in the MU (see Appendix 7). Additionally, 
NRS are attempting to promote the regeneration of native dry lowland shrub species in the MU. 
This is the first large-scale restoration attempt on O'ahu for this kind of habitat. 

East Rim Ungulate Control Area 

The East Rim UCA is 100 acres, situated at the headwall of the southeastern side ofMakua 
Valley, opposite Pahole Natural Area Reserve. The elevation extends from 1,800 to 2,600 feet, 
and the substrate varies from loose rocky soil to rocky cliff There are three endangered plant 
species in the East Rim UCA that are vulnerable to ungulate browsing. This MU contains small 
native mesic forest patches but is dominated by non-native canopy and understory species. The 
invasive Christmas berry (Schinus terebenthifolius) dominates large portions of this area. For 
this reason, NRS do not conduct widespread weed control within this UCA. 

Ko'iahi Ungulate Control Area 

Ko'iahi UCA is centered on Ko'iahi gulch, which is the southernmost sub gulch ofMMR. This 
large gulch is sandwiched between' Ohikilolo ridge and a large, distinctive spur ridge, named 
Ko'iahi Finger, which branches off from 'Ohikilolo. The substrate ofKo 'iahi ranges from rock 
talus to rocky cliff and gulch substrates. The UCA extends from 400 to 2,200 fcet in elevation 
and is approximately 230 acres in area. There are a total of eight endangered plant species in 
Ko 'iahi UCA, and they are all vulnerable to ungulate browsing. Alien scrubby vegetation and 
kukui (Aleurites moluccana) trees dominate this area, For this reason, NRS do not conduct 
widespread weed control in this area, 

6 



FIGUREB 

MANAGEMENT UNITS 
Makua Military 

Reservation 

Management Units 
'" 'j Ohikilolo 
mmm Lower Makua 
I=lUUUI C-ridge ~!2Il!2! 
~ Kahanahaiki 
IryVV1J K 1 k "I L',2,'2L'I a ua aUI a 
~ Lower Ohikilolo 

Ungulate Control Area 

!mmlmmlm East Rim 
IIllllHI Koiahi 

s 

30 .. 0 ...... ,;",0-,.... .... 3 .. 0,;;;,0 _6~00 Meters 

7 



B. Schofield Barracks Military Reservation 

Schofield Barracks Military Reservation (SBMR) is located in central O'ahu on the west and east 
sides of Wahiawa town, and is owned by the Army. SBMR is approximately 9,676 acres and 
encompasses lands that stretch from the summits of the Ko'olau Mountains in the east to the 
summits of the Wai'anae Mountains in the west. The Army uses the westem portion ofSBMR 
for live-fire training and the eastem portion for maneuver training. Vegetation types at SBMR 
include dry, mesic and wet forests. SBMR is broken up into three ranges: West (SBW), East 
(SBE) and South (SBS) (see Figure C). 

Hazards associated with unexploded ordnance (UXO), in conjunction with scheduling 
limitations, restrict ecosystem management activities in SBW. In addition, NRS have been 
unable to define MUs in this range due to lack of adequate surveys. The impacts of these 
limitations are discussed within each chapter. 

There are a total of three MUs within SBMR (see Figure C). These MUs encompass the most 
intact portions of the training areas. The only MU within SBW is on Mt. Ka'ala (see Figure C). 
At present, additional management work in SBW is limited to the single species level. NRS will 
continue attempting to survey this year in SBW to better identify potential additional MUs. In 
SBS, there is onc small MU at Pu 'u Hapapa. The Schofield-Waikane MU covers the portion of 
SBE near the summit of the Ko 'olau Mountains (see Figure C). There are a total of38 
endangered species in SBMR, six of which are animal species, including the' elepaio 
(Chasiempis sandwichensis ihidi.\), four tree snail species (Achatinella sp.), and the 'ope'ape'a, 
or Hawaiian hoary bat (Lasiurus cincreus). 

Ka'ala Management Unit 

The Ka'ala MU encompasses approximately one half of the wet forest atop the summit ofMt. 
Ka'ala at 4,100 feet, and extends downslope to the east to approximately 3,200 feet in elevation. 
The total area within this MU is approximately 80 acres. The flat summit forest portion is 
characterized by drenched, mossy soils and is considered to be an immature bog. The sloped 
region contains both wet forests with very organic soils and windward-facing cliff habitat. There 
are three endangered plants within the Ka'ala MU. NRS have also detected the state listed 
endangered 'i'iwi on several occasions in this MU. Currently the MU is partially protected by a 
feral pig exclosure fence, and this year NRS began a cooperative project with the Board of Water 
Supply and the State of Hawaii to fence the Ka 'ala bog to completely exclude pigs from this 
sensitive ecosystem. 

Pu'u Hapapa Management Unit 

The Pu'u Hapapa MU is located at the top ofPu'u Hapapa, the first peak south of Kolekole Pass. 
The MU is approximately nine acres, ranging in elevation from 2,400 to 2,900 feet (see Figure 
C). The forest is wet-mesic and extends down the nOlih-facing slopes ofpu'u Hapapa. This area 
is the only native forest patch deemed worthy of intensive ecosystem management in SBS. The 
habitat in the lower mesic portion of SBS is very degraded; single species management is the 
focus there. The Pu'u Hapapa MU is home to a large population of the endangered Achatinella 
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musle/ina, and populations of the rare terrestrial snails, Laminella sanguinea and Amaslra 
micans. There are also three endangered plants located within the MD. 

Scbofield-Waikane Management Unit 

This MU encompasses 780 acres in the northern Ko'olau Mountains between 1,600 feet and 
2,600 feet in elevation. The northern-most portion of the MU is in KLOA, and the summit 
portion is in SBE (see Figure C). The forest types within the Schofield-Waikane MU include 
short-stature wet forest near the Ko 'olau summit region, and tall-stature wet forest at lower 
elevations. The terrain is dissected by deep ravines characteristic of the Ko' olau mountains. The 
Army leases the portion of this MU between the Poamoho and Schofield-Waikane Trails from 
the State of Hawaii. The State of Hawaii, Division of Forestry and Wildlife, has primary 
management responsibility and authority for this pOliion of the MU. The Schofield-Waikane 
MU is home to 13 endangered plant species and three endangered animal species. 
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C. Kawailoa Training Area 

Kawailoa Training Area (KLOA) is located on the leeward slopes of the northern Ko 'olau 
Mountains,O'ahu. It is the Army's largest training area on O'ahu and consists of approximately 
23,348 acres ofland leased from various private landowners. The elevation within KLOA 
ranges from 1,000 feet to 2,800 feet. The Army principally uses KLOA for helicopter training. 
Terrain is very rugged, consisting of steep cliffs, deep gullies, thick vegetation, and wind-swept 
Sllmmit areas. KLOA is a very important watershed for the island ofO'ahu. Because of the 
rugged terrain, management is centered around trails. Trails in KLOA include the Poamoho, 
Pe'ahinai'a, and Kawailoa summit access trails, as well as the Ko'olau Summit trail which runs 
along the spine of the northern Ko 'ohm Mountains. There are five management units in 
Kawailoa, four of which are contiguous and centered along the Ko 'olau summit trail (see Figure 
D). Kawailoa is home to 18 endangered plant species and nine endangered animal species. 

Poamoho Management Unit 

The Poamoho MU is approximately 545 acres and extends from 2,000 to 2,700 feet in elevation. 
Wet summit and lower elevation forests characterize Poamoho MU. There are two major 
drainages within this MU, Poamoho and Helemano. Because of their rugged nature, many areas 
within this MU have yet to be explored. The Almy leases the portion of this MU south of the 
Poamoho trail to the Schofield-Waikane trail from the State of Hawaii, and the state has primary 
management responsibility and authority here. There are seven endangered plants and six 
endangered animals known from the Poamoho MU. 

Upper Pe'ahinai'a Management Unit 

The Upper IYahinai'a MU shares the same forest types as Poamoho. The MU extends from 
2,200 to 2,800 feet in elevation and encompasses 575 acres. There are six endangered plants and 
two rare snails known from this MU. This area is a very high priority for management because 
of its susceptibility to damage from feral pigs. The area is rather fiat, unfortunately making it 
ideal ungulate habitat. Roughly 150 acres of the Upper Pe 'ahinai'a MU were fenced under the 
'Opae'ula Watershed Protection Project, a cooperative effort between the Army, Kamehameha 
Schools, the State of Hawaii, and the U.S. Fish and Wildlife Service (USFWS). An additional 
fence is being planned to encompass roughly 250 acres of the upper portion of He lema no stream 
drainage. 

Lower Pe'ahinai'a Management Unit 

The Lower Pe'ahinai'a MU is 205 acres centered along the middle portion of the Pe'ahinai'a 
Trail. The MU ranges from 1,600 to 2,200 feet in elevation. This area represents some of the 
few remaining patches of intact and healthy mid-elevation Ko 'olau mesic-wet forest. The forest 
is tall in stature and very diverse. The terrain is very steep and varies in its native and weedy 
species composition. There are patches of forest within this MU which are nearly intact, having 
few weeds and little sign of ungulate damage. There are five endangered plants and two 
endangered (ree snails found in the Lower Pe'ahinai'a MU. 
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Castle Management Unit 

The junction ofthe Summit and Castle trails lies within this MU. The Castle MU is 370 acres, 
and it ranges in elevation from 2,000 to 2,600 feet. It primarily encompasses wet summit forest 
ecotype, but also contains the only mature bog ecosystem on the island of O'ahu. This portion of 
KLOA receives the greatest average rainfall on O'ahu. This area is similar to the Upper 
Pe'ahinai'a MU in that it has very flat areas and the vegetation is very susceptible to ungulate 
damage. The Army and Kamehameha Schools initiated a cooperative Ko' olau ecosystem 
management project in this MU by erecting pig fencing to protect the Lehua Maka Noe Bog, 
which contains two endangered plant species and encloses approximately 3 acres. The entire 
Castle MU contains seven species of endangered plants and one endangered O'ahu tree snail 
specJes. 

Kahuku Cabin Management Unit 

The Kahuku Cabin MU is approximately 280 acres and extends from 2,200 to 2,600 feet in 
elevation. It encompasses the uppermost portion of the Kawailoa Trail and portions ofthe 
Ko 'olau Summit Trail. The area is more heavily degraded than the other Ko 'olau MUs because 
of the prevalence of alien vegetation and feral pig damage. The wet forest in this region is intact 
in patches but there are large stands of alien vegetation, including areas dominated by manuka 
(Leptospermum scoparium). Endangered species in this management unit include seven plant 
species and two snail species. 
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D. Kahuku Training Area (KT A) 

KTA encompasses approximately 9,400 acres ofland, and ranges in elevation from 80 feet to 
approximately 2, I 00 feet (see Figure E). After years of leasing the land, the Army recently 
purchased KT A from The Estate of.T ames Campbell. The Army uses KT A for pyrotechnic 
training and foot maneuver training. The terrain consists of rolling hills dissected by broad 
drainages in lower elevations, and relatively steep and windswept ridges in upper elevations. 
Habitat within KT A is highly disturbed with some small, predominantly native forest patches in 
upper elevations. There are no MUs designated in KTA because surveys have not identified 
areas that meet the appropriate biological criteria. NRS will continue to search for areas that 
meet MU designation criteria. There are five endangered plants found at KT A, which are 
managed at the individual species level. 
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E. Dillingham Military Reservation 

Dillingham Military Reservation (DMR) is approximately 665 acres, and ranges from sea level 
to about 400 feet in elevation. It is located near the northwestern tip ofO'ahu, between 
Moku'!eia and Ka'ena Point (see Figure F). The Army uses DMR for para-drop and night-vision 
goggle exercises. Habitat within DMR is highly disturbed with very little of the native flora 
surviving; however, small stands of native forest and shrubland can still be found on the cliffs 
and talus slopes in the southwest portion of the reservation. Most of the management at DMR is 
conducted within the small stands of native forest dominated by the native soapberry, Sap indus 
oahuensis or lonomea. However, this area does not fulfill the necessary biological criteria to be 
considered a MU when comparing the number of endangered species and intactness of native 
habitat to other Anny training areas. DMR also harbors a perennial spring seep habitat that 
begins at the uppermost portions of the reservation and has running water to about 60 feet in 
elevation. There is one endangered plant known from DMR. 
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Contract Line Item Requirements Tables 

Table A. Line Items from the Scope of Work for Ecosystem Management Activities at Various Training Areas Island of 
Oahu 

Line Item Description Status 
lea) Monitoring established ungulate transects in SB ( 3 transects) and KWTA (8 transects). Transects Ongoing. See Chapter 1.6 and 1.7. Of 

are 500 meters in length and 2·1/2 meters on either side of the middle walked line and shall be the eight transects in KLOA, three 
monitored every quarter where intensive ungulate control is being implemented and bi-annually in (KLOA 1,2, and 3) have been removed. 
all other areas. Findings shall be entered on the form entitled "DPW Environmental Ungulate All remaining transects in KLOA are 
Transect Data Sheet" (Enclosure 1), Based on ungulate transect findings, recommendations shall be monitored once or twice per year 
made for management actions. To also support transect monitoring, incidental observations of 
ungulate activity shall also be noted and included in management recommendations. 

l(b) Implementing snaring/firearms use in Management Units and Ungulate Control Areas to control Ongoing. See Chapter 1.3. NRS 
feral pigs and goats, if necessary. Should snaring/firearms use be implemented, data shall be noted continue to employ snares and firearms 
on Enclosure 2. Firearms use shall be conducted as described in the U.S. Army Ganison, Hawaii, as management tools in SB. All snare 
Directorate of Public Works Standard Operating Procedure entitled, "DPW Standard Operating groups have been pulled from KLOA. 
Procedure for the Safe Handling, Storage, Use, and Transp0l1 of Fireanns." All data shall be 
analyzed and recommendations made for management actions. 

l(c) Implementing the ungulate control plans developed for SB and KWT A. These plans shall be re- Ongoing. See Chapter 1.6 and 1.7. The 
evaluated and updated on an annual basis based on findings/data from items (1) (a) and (I) (b). plans for each management unit are 

based on a variety of factors including 
transect data, hunting and snaring 
effortlsuccess, the type of on-going 
management in each management unit, 
land uses in adjacent parcels, 
accessibility, safety, and resource/staff 
limitations. 

led) Inspecting the fence in the upper Peahinaia Management Unit, KWTA every quarter and perfomling Ongoing. See Chapter 1.7. All fencing 
repairs, if necessary. in KLOA has been inspected and 

continues to be secure from any 
vandalism, corrosion, and ungulate 
breaches. 

l(e) Monitoring vegetation plots in areas where management is underway for weeds or ungulates. The Ongoing. See Chapter 2, Tables 2·1, 2-
purpose of these plots is to monitor any secondary effects of management on native species, to 5, 2·6, and 2-7, and Appendix 2A. 
monitor effective control of these species, and to quantify positive or negative vegetation trends. 
Findings shall be analyzed and recommendations made for management actions. 
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Linc Item Dcscription Status 
1 (f) Performing weed control (manual, herbiciding and/or biocontrol) in KTA, SB, KWTA, and DMR Ongoing. See Chapters 2.10, 2.8, 2.9, 

(combined acreage is approximately 20 acres) for weeds such as ginger, manuka, strawberry guava, and 2.11 
Christmas beny, Haole koa and Koster's curse (melastomes and inunediately related families). 
Data shal1 be evaluated and incorporated into the current weed control plan. Habitat restoration 
shall be conducted in conjunction with weed control efforts by planting conunon native plant 
species. 

l(g) Identifying locations using field mapping or Global Positioning System (GPS) ofrare species, and 
entering data into GIS rare species database. Developing interfacing rare plant database that 

Ongoing. See Chapter 3 

captures monitoring data and will interface with ARCVIEW software. Al1location data shall be 
noted on rare plant field data fonns (Enclosure 3). 

l(h) Monitoring and controlling the ingress of incipient weeds at frequently used roads and training Ongoing. See Chapter 2.7-2.11 
areas. Weed monitoring and control will be conducted in all areas where the Army trains on the 
ground to detect any Dew incipient weeds. The frequency and location of monitoring and control 
will be in proportion to the training usage in strategic locations. Monitoring will be frequent enough 
to minimize near zero the establishment of any incipient weeds. Baseline data have been obtained 
for incipient weeds at the various locations in KWTA (Poamoho and Paala-Uka); KTA (Gate 
Access Roads A-D); DMR (unnamed roads south of the runway); and SB (Schofield-Waikane, 
Schofield West Range Firebreak Road and South Range Roads). In addition, ten landing zone (six 
military and 4 natural resources shall be monitored annually with weed control being performed, if 
necessary. 

1 (i) Monitoring Management Category (MC) I, MC 2, and MC 3 plant species (any species having less Ongoing. See Chapter 3.5-3.10 
than ISO individuals with less than 10 populations) quarterly or annually at KWTA, SB, KTA, and 
DMR to determine phenology. Conduct rat control on species fruiting if found susceptible. 
Propagules shall be collected, if possible. Determine the potential of pollination biology for plants 
while conducting rare plant monitoring. Parameters as described on Enclosure 4 shall be noted, All 
rare plant monitoring and collection will be conducted using the Hawaii Rare Plant Restoration 
Group (HRPRG) fonn. Based on the analysis of data, recommendations shall be made for 
management actions. 

1(j) Collecting and providing soil samples from native-dominated areas to Lyon Arboretum for Ongoing, See Chapter 3 
incorporation of mycorrhizae into traditional greenhouse propagation methods. Based on the 
analysis of data from Lyon, management recommendations shall be made for Army lands. 
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Line Item Description Status 
1 (k) Monitoring the discrete populations ofrare birds (Oahu 'Elepaio and Oahu I'iwi) in SB and KWTA. All banded O' ahu . elepaio in both 

Identification of individual birds shall be accomplished by banding, as appropriate and Schofield Barracks South and West 
morphological measurements taken of the bill, tarsus, and wing length. Two (2) color-banded Oahu Ranges \vere monitored for survival. 
elepaio in SBMR South Range, 34 Oahu elepaio in SBMR West Range will be monitored. NRS were able to monitor the 'i'iwi 
Attempts will be made to color band I'iwi birds in SBMR East Range. Predator control shall be (Vestiaria coccinea) during the Audubon 
conducted where there are breeding pairs. Society's Christmas Bird Count in 

Schofield Barracks East Range but did 
not attempt to band any. See Chapters 
4.6 and 4.7 

1 (n) Assessing and establishing two stream monitoring plots in the Opaeula Stream ofK\VTA to Stream plots were established and 
determine watershed health. Plots shall be approximately 100 meters long with 5-metcr intervals monitoring takes place intermittently. 
and monitored on a semi-annual basis based on the Hawaiian Stream Bioassessment Protocol, 
Version 1.0. Based on the analysis of data and observations, reconmlendations shall be made for 
management actions. 

I 1 (0) Monitoring the Special Ecological Areas (SEAs) within each training area to determine whether an Ongoing. See Chapters 2, 3 and 4, and 
, impact has occurred from military training activities. Findings shall be evaluated and Appendices 7 and 8. 

i reconmlendations made for management actions. 

i l(p) Participate in meetings to keep abreast of issues discussed within the following groups: NRS actively participate in these groups 
and others, such as the Oahu Invasive 

- Toxicant Working Group Species Committee (formerly the Oahu 
- Hawaii Rare Plant Restoration Group convened by the Center for Fountain Grass Working Group). 

Rare Plant Conservation 
- Waianae Feral Animal Working Group 
- Oahu Fountain Grass Working Group 
- Snail Working Group convened by the U.S. Fish and Wildlife 

Service 

Recommend to the DPW Biologist, Oahu Natural Resources Manager, and Entomologist how the 
Army can participate in supporting the ongoing efforts of each group and participate in management 
issues on its lands. 

l(q) Maintain a facility for rare and common native plant propagation. Utilize traditional greenhouse NRS maintain a greenhouse on-site and 
methods for rare plant propagation in accordance with standards required in USFWS permit. coordinate with the State to maintain the 
Propagate connnon native species needed for out-planting in conjunction with weed controL Pahole Mid-Elevation Nursery. See 
Coordinate with the Army's Biologist and Oahu Natural Resources Manager to ensure that any 
reintroduction ofrare plants is acceptable to the 25 th Infantry Division, G3/DPTM, Range Division. 

Chapter 3 for details on reintroductions. 

2 All information/data gathered on natural resources shall be entered and compatible with the U.S. A copy of all data will be submitted to 
Army's Integrated Training Area Management GIS. An electronic copy of information/data IT AM at the end of the year. 
gathered during the period of the contract shall also be submitted. 
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Line Item Description Status 
, The tasks may include work with Federally listed species or species of coneem which will be The permit will be renewed in 2003 and ~ 

covered under the permit issued to the U.S. Army Garrison, Hawaii, Directorate of Public Works updated to include all ne\\' staff. 
Environmental Division. 
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Table B. Line Items from the Scope of Work for Ecosystem Management Activities at Makua Military Reservation, Island of 
Oahu 

Line Item Description Status 
lea) Monitoring established ungulate transects in MMR (9 transects) every quarter. Transects are 500 Ongoing. See Chapter 1.2 and 1.5. Of 

meters in length and 2-112 meters on either side of the middle walked line and shall be monitored these nine transects, eight are monitored 
every quarter where intensive ungulate control is being implemented and bi-annually in all other quarterly and the last (MMR 4) is 
areas. Findings shall be entered on the form entitled "DPW Environmental Ungulate Transect Data monitored twice per year. 
Sheet" (EncI 1). Based on ungulate transect findings, reconunendations shall be made for 
management actions. 

l(b) Implementing snaring/firearms use in Management Units and Ungulate Control Areas to control Ongoing. See Chapter 1.3. Snares and 
feral pigs and goats and supporting U.S. Department of Agriculture ungulate control efforts, if firearms are being used for ungulate 
necessary. Should snaring/firearms use be implemented, data shall be noted on Enclosure 2. control in areas where these control 
Firearms use shall be conducted as described in the U.S. Army Garrison, Hawaii, Directorate of measures are appropriate and feasible. 
Public Works Standard Operating Procedure entitled, "DPW Standard Operating Procedure for the 
Safe Handling, Storage, Use, and Transport of Firearms." All data shall be analyzed and 
recommendations made for management actions. 

l(c) Implementing recommended ungulate control for MMR as described in the 1999 RCUH report. Ongoing. See Chapter 1.5. The plan for 
This plan shall be re-evaluated and updated on an annual basis based on findings/data from items each MU is based on a variety of factors, 
(1) (a) and (1) (b). including transect data, hunting and 

snaring effort and success, the type of 
on-going management in each MD, 
accessibility, safety, and resource/staff 
limitations. 

led) Inspecting all fencing every quarter and performing repairs, if necessary. Ongoing. See Chapter 1.2. All fences in 
MMR were inspected quarterly and all 
repairs were completed as necessary. 

lee) Developing and implementing a method to address weed spread during briefings for new troops. See Chapter 2 

l(£) Monitoring vegetation plots in areas where management is underway for weeds or ungulates. The Ongoing. See Chapter 2.5 and Table 2-
purpose of these plots is to monitor any secondary effects of management on native species, to 1, and Appendix 2A. 
monitor effective control of these species, and to quantify positive or negative vegetation trends, 
Findings shall be analyzed and recommendations made for management actions. 

leg) Monitoring Management Category (MC) 1, MC 2, and MC3 plant species (any species having less Ongoing. See Chapter 3. The 
than 150 individuals with less than 10 popUlations) quarterly or annually at MMR to determine Management Category priority scheme 
phenology. Propagules shall be collected, if possible. Conduct rat control on species fruiting if was replaced by the Threat Control 
found susceptible. Determine the potential of pollination biology for plants while conducting rare Priority Level (TCPL) scheme for rare 
plant monitoring. Parameters as described on Enclosure 3 shall be noted. All rare plant monitoring plant management. 
and collection will be conducted using the Hawaii Rare Plant Restoration Group (HRPRG) form. 
Based on the analysis of data, recommendations shall be made for management actions. 
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Line Item Description Status 
i l(h) Identifying the location of andlor obtaining Global Positioning System (GPS) coordinates for listed, Ongoing. See Chapter 3. 

rare and native taxa species while in the field during the monitoring of other projects. Parameters as 
described on Enclosure 3 shall be noted. 

1 (i) Monitoring a discrete population (approximately 4 individuals) of Oahu 'elepaio in MMR. All areas known to contain 0' aIm 
Identification of individual birds shall be accomplished by banding, as appropriate and 'elepaio (Chasiempis sandwichensis 
morphological measurements taken of the bill, tarsus and wing length and color noted using Munsel ibidis) were monitored and predator 

I 
color charts. Predator control shall be conducted where there are breeding pairs. control eff0l1s were employed when 

necessary in 2003. See Chapter 4.5a. 

1(j) Surveying other suspected areas ofMMR for additional Oahu 'elepaio and Oahu creeper by January No new areas in MMR were surveyed 
1,2001. for 'elepaio in 2003. No O'ahu creeper 

(Paroreomyza maculata) have been seen 
or heard in MMR at any time. See 
Chapters 4.5.a and 4.7. 

1 (1) Monitoring and controlling the ingress of incipient weeds at frequently used roads and training Ongoing. See Chapter 2 and Appendices 
areas. Weed monitoring and control will be conducted in all areas where the Army trains on the 2-C through 2-G. 
ground to detect any new incipient \veeds. The frequency and location of monitoring and control 
will be in proportion to the training usage in strategic locations. Monitoring will be frequent enough 
to minimize near zero the establishment of any incipient weeds. Baseline data have been obtained 
for incipient weeds at the various locations in MMR (Kuaokala Road). In addition, landing zones 
(two military and two natural resources) shall be monitored annually with weed control being 
perfomled, if necessary. 

l(m) Developing a prioritized plan for alien weed eradication at Kahanahaiki. The plan shall include Completed. See Chapter 2.7a. 
rationale, method and effectiveness, results and discussion, and management recommendations. 
The plan will be consistent with the implementation plan being developed by the Army for 
biological actions at MMR in compliance with the Section 7 consultation on routine military 
training completed in July 1998. 

1 (n) Monitoring the Special Ecological Areas (SEAs) within each training area to determine whether an Ongoing. See Chapters 2, 3 and 4, and 
impact has occurred from military training activities. Findings shall be evaluated and Appendices 7 and 8. 
recommendations made for mana,gement actions. 
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Line Item Description Status 
1 (0) Participate in meetings to keep abreast of issues discussed within the following groups: NRS actively participate in these groups 

and others, such as the Oahu Invasive 
- Toxicant Working Group Species Committee (formerly the Oahu 
- Hawaii Rare Plant Restoration Group convened by the Center for Fountain Grass Working Group). 

Rare Plant Conservation 
- Waianae Feral Animal Working Group 
- Oahu Fountain Grass Working Group 
- Snail Working Group convened by the U.S. Fish and Wildlife 

I 
Service 

I ReCOlllll1end to the DPW Biologist, Oahu Natural Resources Manager, and Entomologist how the 
Army can participate in supporting the ongoing efforts of each group and participate in management 
issues on its lands. 

1 (p) I Maintain a facility for rare and Common native plant propagation. Utilize traditional greenhouse NRS maintain a greenhouse on-site and 

I methods for rare plant propagation in accordance with standards required in USF\VS permit. coordinate with the State to maintain the 

I 
Propagate common native species needed for out-planting in conjunction with weed control. Pahole Mid-Elevation Nursery. See 
Coordinate with the Army's Biologist and Oahu Natural Resources Manager to ensure that any Chapter 3 for details on reintroductions. 
reintroduction of rare plants is acceptable to the 25 th Infantry Division, G3/DPTM, Ranae Division. 

1
1(q) Reintroduce! outplant rare plant species approved by the Army within MMR management units. Ongoing. See Chapter 3.5. 

This task shall be consistent with the goals and actions in the implementation plan being developed 
by the Army for biological actions at M:NIR in compliance with the Section 7 consultation on 
routine military training completed in July 1998. 

2 All information/data gathered on natural resources shall be entered and compatible with the U.S. A copy of all data will be submitted to 
Army's Integrated Training Area Management GIS. An electronic copy of information/data IT AM at the end of the year. 
"athered durin.g the period of the contract shall also be submitted. 

3 The tasks may include work with Federally listed species or species of concern which will be The pennit will be renewed in 2003 and 
covered under the permit issued to the U.S. Army Garrison, Hawaii, Directorate of Public Works updated to include all new staff 
Environmental Division. 
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Table C. Line Items from the Scope of Work for Biological Stabilization Actions at Makua Military Reservation, Island of 
Oahu 
Note' Some of the line items below were modified in Urgent Actions I See the UrO'ent Actions I table for details where noted b 

Line Item Description Status 
I Collection of propagules 

lea) Collect a cutting from a single Telramoiopiumfiiiforme plant in the Waianae Kai population. This population is gone. See Urgent 
Actions I table 

l(b) Search for and if found, collect 30 sources of genetic material from ex situ individuals of Cyanea Completed. See Urgent Actions I table 
superba ssp. superba. 

l(c) Collect propagules from a NO'audia anguiata val'. dentata population in the Lower Kapuna area. Completed. See Urgent Actions I table 

led) Collect propagules (seeds) from Hibiscus brackenridgei ssp. mokuieianus population in lower Completed. See Urgent Actions I table 
'Ohikiloloarea. 

lee) Collect propagules from seven priority species (HibiscuS brackenridgei var mokuleianus, 
Chamaesyee ce/astroides val'. kaenana. Tetramoiopiwnfiiifonne vaLfiiiforme. NO'audia anguiata 

Completed, See Urgent Actions 1 table 

var. denlala, Lipochaeta tenuifolia, Nototrichiurn humile and Cyanea superba ssp. superba) in the 
AA and at small populations outside of the AA. 

2 Genetic storage 

2(a) Provide genetic storage in a medium-term seed storage facility. The medium-term seed storage Ongoing. See Urgent Actions 1 table 
facility shall provide an environment in which genetic material (seeds andior tissue culture) may be and Chapter 3 
stored for species identified as being extremely \,ulnerable to fire within the MMR Action Area. 
Storage shall be done to ensure representation from all Action Area populations occurring in high 
fire-threat area as well as particularly important small populations outside the Action Area. The 
species and numbers of each for seed storage include Lipochaeta te/luifolia (108), Tetramoiopium 
filiforme (70). Nototrichium humile (I50), Cyanea superba val'. superba (I), and Hibiscus 
brackenridgei ssp. mokuleianus (4). Cleaning, processing, storage, and database management shall 
be consistent with those protocols already in use at the seed storage facility at Lyon Arboretum. 
Horticultural supplies shall be used for conductino seed storaoe viability tests. 

2(b) Provide genetic storage by in-vitro tissue culture for Chamaesyce celastroides var. kaenana and Seed collection techniques have been 
Neraudia angulata val'. den lata, since currently standard seed storage methods do not apply. developed and seed storage trials are 

underway. Seeds and cuttings are in 
tissue culture at Lyon Arboretum. 

2(c) Provide seed storage experimentation for Chamaesyce celastroides var. kaenana. Seeds are undergoing storage trials at 
Lyon Arboretum. 

2(d) Store Cyanea superba ssp. superba, to incorporate whatever variation is found from various samples Seeds are in storage and tissue is in 
collected and tested for genetic variation, micropropagation from wild plants that 

are now extirpated, 
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Line Item Description Status 
3(a) Propagate Cyanea superba ssp. superba plants from material showing variation in genetics tests by Ongoing. See Chapter 3 

cloning through tissue culture methods. Prepare propagules for reintroduction to Pahole Natural 
Area Reserve. 

3(b) Investigate herbarium specimens for viable Cyanea superba ssp. superba propagules, and if found, 
propagate plants for addition to the Pahole Natural Area Reserve Reintroduction and for genetic 

Completed. See Urgent Actions 1 table 

steraoe. 

3(c) Provide improvements to propagation facilities to meet quarantine standards. Ongoing. See Urgent Actions I table 

3(d) Provide logistical coordination, technical support, and inspections of improvements to the Pahole Logistical coordination and teelmical 
Mid-elevation propagation facility. support have been provided, and 

inspections will take place in the near 
future. 

4 Develop rare plant database for monitoring, collection, and propagation data. This database has been developed to the 
specifications required by the SOW. 

S Perform field surveys for the following species: 

Sea) ,1\/eraudia angulata val". dentata - Relocate existing populations in the AA, and search for additional Completed. See Urgent Actions I table 
populations outside the AA. 

S(b) Chamaesyce celastroides var. kaenana - Survey for additional populations outside the AA and 
relocate a historic South Koolau population in the Niu area. 

Completed. See Urgent Actions 1 table 

S(c) Tetramolopiumfilifonne - Survey for known populations to determine the varietal status, survey to Completed. See Urgent Actions 1 table 
confirm the persistence of the 10\vest 'Ohikilolopopulation, and survey in Waianae Kai for 
additional individuals. 

Sed) NO'audia angulata var. dentata - Determine identity of wild populations such as the Kauhiuhi 
population currently lacking vouchers (taxonomic samples). 

Completed. See Urgent Actions 1 table 

6 Control weeds for the species and specified areas as follows: 

6(a) Hibiscus brackenridgei ssp. mokuleianus population in MMR to reduce fire threat. Control weeds Ongoing. See Urgent Actions 1 table. 
within a radius of 30 meters. 

6(b) TetranlOlopiwnfiliforme population in the Puhawai area. Control weeds within a radius of 30 Ongoing. See Urgent Actions 1 table. 
meters. 

6(c) Chamaesyce celastraides var. kaenana population in the Kaena - Keawaula area. (i.e. grasses) Ongoing. See Urgent Actions I table. 
Control weeds within a radius of 30 meters. 

6(d) Neraudia angulata var. dentala in the lower Kapuna area. Control weeds within a radius of 30 Ongoing. See Urgent Actions 1 table. 
meters. 

6(e) Kaluakauila Management Unit - Control Panicum maximum (Guinea grass) within the native forest Ongoing. See Urgent Actions 1 table. 
patch of 3 acres and beyond the forest patch to a distance of 10 meters to protect it from potential 
fires. 

7 Control ungulates in the following locations: 
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Line Item Description Status 
7(a) In exclosure at Kaluakauila, MMR to protect native forest. Completed. See Urgent Actions I table. 

7(b) Mt. Kaala Natural Area Reserve to protect Lipochaeta te/lui/olia. Ongoing. See Urgent Actions I table. 
And Chapter 1.10 The first feral goat 
control effort initiated by NRS in Mt. 
Ka'ala Natural Area Reserve was 
conducted in June 2002. 

7(c) Kaena - Keawaula to protect Hibiscus brackenridge; ssp. mokuleianus population. Ongoing. See Urgent Actions 1 table. 
And Chapter 1.10 The Kaena-
Keawa'ula area is in no need of ungulate 
control at this time. 

S Determine the routes for a fence lines and clearing them of vegetation in the Lower Ohikilolo, Lower 'Ohikilolo fence is complete. 
Lower Kapuna, and Kaluakauila areas. The Lower Kapuna fence was reviewed 

and it was determined a fence is not 
necessary. The Kaluakauila fence is 
complete. 

9 Construct an ungulate exclosure fence around an area ofless than 10 acres to protect a population of Fencing \vas not necessary. See Urgent 
Neraudia anf!,ulata var. anf!,ulata in the Kapuna area. Actions I table. 

10 Input and manage field data. Ongoing. 

11 Monitor and control weeds for a reintroduced Cyanea superba ssp. superba population in the Pahole Ongoing. See Urgent Actions I table. 
Natural Area Reserve. For monitoring standard see attached monitoring protocols 4.1.3 and 4.3.2 
(Attachments 1 and 2). Control aggressive understory weeds within a 2 meter radius, especially 
Blechnum occindentale, Melinus minitiflora, Psidiwn cattleianull1, Clidemia hirta, and Paspalum 
cO/ljugatum, and manage the site to <50% less-aggressive alien plant species in the understory. 

12 Perform genetic analyses on 25 existing Cyanea superba ssp. superba genetic sources to determine Ongoing. See Urgent Actions I table. 
genetic variation. 

13 Ensure that all information/data gathered on natural reSOurces can be entered and is compatible with A copy of all data will be sub mitred to 
the U.S. Army's Integrated Training Area Management Geographical Information System (GIS). IT AM at the end of the year. 
An electronic copy of information/data gathered during the period of the contract shall also be 
submitted. 

14 Ensure that the tasks involving Federally listed species or species of concern are covered under the The permit will be renewed in 2003 and 
U.S. Fish and Wildlife Service permit issued to the U.S. Army Garrison, Hawaii, Directorate of updated to include all new staff. 
Public Works Envirornnental Division. 
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Table D. Line Items from the Scope of Work for Biological Stabilization Actions at Makua Military Reservation, Island of 
Oahu 
Note' Some of the line items below were modified in Urgent Actions 2 See the Uraent Actions 2 table for details where noted b 

Line Description Status: 
Item 
I(a) Achatinella mustelina shall be collected in accordance with US. Fish and Wildlife Service 

(USFWS) collection standards for captive propagation from the following locations: Alaiheihe; 
See Urgent Actions 2 table 

Ohikilolo; Palikea Gulch; Puu Kaua; Puu Palikea; and Schofield West Range (Haleauau). 
l(b) Genetic analysis shall be performed on Achatinella mustelina from the following locations: See Urgent Actions 2 table 

Central and North Kaluaa; Huliwai; Makaha; Mohiakea; and Puali'i to Palawai. 

I(c) Survey for A. mustelina the vicinity of Alaiheihe, East Makaleha, Makaha, Palikea Gulch, Puall 
to Palawai (if found, sample for and conduct genetic analysis), Puu Kaua, Waianae Kai, and 

See Urgent Actions 2 table 

Waieli/Kaluaa for manageable population. 

I(d) Select site and construct an exclosure fence at I of2 identified sites, Schofield West Range 
(Haleauau), to protect the Achatinella mustelina. 

See Urgent Actions 2 table 

I(e) Develop alternative predator exclosure designs. See Urgent Actions 2 table 

1 (I) Manage for stability, three identified populations of A. mustelina in the following locations: See Urgent Actions 2 table 
Kahanahaiki to Pahole, Ohikilolo, Schofield West Range (Haleauau) 

2(a) Plant Collection and Propagation. The Contractor shall collect seeds or cuttings from each See Urgent Actions 2 table for details on which 
individual listed below from unique populations or populations with fe\ver than 5 mature popUlations are scheduled for collection 
individuals, to establish representation in living collection (ex situ or inter situ). 

2(b) Genetic storage: 

2(b)(l) The Contractor's Horticulturalist shan secure a site for inter situ (living) collections. A new shadehouse has been scoped at the Nike 
site and will be constructed in the near future. 

2(b )(2-8) Conduct genetic storage testing and seed storage testing. See Urgent Actions 2 table 

2(b)(9) Assist in botanical field surveys for target taxa in and out of the action area. See Urgent Actions 2 table 

2(c) Reintroduce Hibiscus brackenridgei spp. mokuleianus to the Kaluakauila area. See Chapter 3.5 

2(d) Check NTBG for cultivated stock or seed from Makua Rim population of Alsinidendrol1 NTBG has seed stock and will send seeds to the 
obovatum. Lyon Arboretum seed storage facility. 

2(e) Secure Makua Rim materials from UC Irvine (Dr. Steve Weller). See Chapter 3.5 

2(1) Confinn identity of Palikea Gulch juvenile as Cyanea grimesiana spp. obatae. See Urgent Actions 2 table 

2(g) Assess cultivated stock for well-documented Maui plants and collect for genetic storage Need to follow up with Joel Lau to detennine 
(Nototrichium humile). what stock is needed. 

2(h) Amplify ex situ representatives ofKamaileunu and Kawiwi stock of Sanicula mariversa. Kawiwi population is gone. Representatives of 
Kamaileunu plants are in storage. 
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Line Description Status; 
Item 
2(i) Determine value of available stock from Steve Weller (UC Irvine) for reintroduction of Need to follow up with Steve Weller. 

Schiedea nuttalli. 

2(j) The Contractor shall maintain the rare plant database for monitoring, collection, and The database has been finalized and is being 
propagation data. maintained by Natural Resources staff. 

0 Perform field survey for Alsinidendron obovalum at the Makua Rim population site for See Urgent Actions 2 table .) 

.germination from seed bank. 

4(a) Control weeds around the Hibiscus brackenridgei ssp. mokuleianZ-ls population in the Lower See Chapter 2.7c 
·Ohikilolo area. 

4(b) Control weeds around the Tetramolopiumfiliforme population in the Puhawai area. See Chapter 2.8 

4(c) Control weeds around the Chamaesyce celastroides var. kaenana population in the Keawaula 
area. (i.e. grasses). 

See Chapter 2.12a 

4(d) Control weeds around the Cyanea superba - Monitor and control weeds around the Pahole See Chapter 2.12b 
reintroduction area. 

4(e) Control weeds around the Kaluakauila Management Unit 
maxirnum (Guinea grass). 

- Maintain control of Panicum See Chapter 2.7d 

5( a)(l) Maintain exclosure at Kaluakauila as pig free. See Chapter I.Sd 

5(a)(2) Control ungulates at the Mt. Kaala Natural Area Reserve to protect Lipochaeta tenuifolia. See Chapter 1.6 

5(b) Determine the routes for fence lines and clear of vegetation in the Lower Ohikilolo, Lower Lower ·Ohikiloloand Kaluakauila fences 
Kapuna, and Kaluakauila areas. completed, and repairs of breaches in the 

Lower 'Ohikilolofence were completed. The 
Lower Kapuna area was assessed and it was 
determined that no fence was needed. 

6 The Contractor shall manage for stability, small population units. See Urgent Actions 2 table 

7 Input and manage field data. Data management is ongoing, and this report 
serves as a summary of data collected over the 
course of one year. 

S Ensure that all information/data gathered on narural resources can be entered and is compatible All data will be submitted to ITAM at the end 
with the U.S. Army's Integrated Training Area Management Geographical Information System of the year. 
(GIS). An electronic copy ofinformationfdata gathered during the period of the contract shall 
also be submitted. 

9 Ensure that the tasks involving Federally listed species or species of concern are covered under The permit will be renewed in 2003 and 
the U.S. Fish and Wildlife Service permit issued to the U.S. Army Garrison, Hawaii, updated to include all new staff. 
Directorate of Public Works Environmental Division. 
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Urgent Actions Summary Tables 

Table E. Urgent Actions 1 
NRS has prepared this table to assist in reporting to the USFWS on the how the Army has met the Urgent Actions I projects. The 
Urgent Actions I Table is arranged by subject area. Associated with each task is a summary of the work accomplished along with a 
listing of associated sections of the report where more details are found 
FERAL UNGULATE MANAGEMENT . 

.... . .. ... .. . 
.. . . 

Action Status . Details: . 

Construct Kaluakauila ungulate exclosure and remove 200+ acre exc10sure has been completed and has been determined to be Chapter 1.5 
ungulates within. ungulate-free. 
Construct Lower 'Ohikilolo ungulate exclosure and remove Exc10sure completed May, 2002. Goats found a gap and entered the Chapter 1.5 
ungulates within. exclosure. They were subsequently removed. Additional strategic fencing 

has been erected to eliminate breaches. 

Control ungulates at Mt. Ka 'ala NAR population of NRS instalted snares in the vicinity, removing 58 goats and 5 pigs in 2002. Chapter 1.6.a 
Lipochaeta tenUifolia. During a two-day hunt in June, 2002, NRS removed 48 additional goats. 

In the June 2003 hunt, a total of nineteen animals were removed. Another 
hunt is slated for later this year. 

Consider ungulate control in vicinity of Chamae~yce NRS found no evidence of ungulates using this area. Monitoring is Chapter 1 
celastroides var. kaenana in Ka 'ena-Keawa 'ula. ongomg. 

Consider ungulate control in vicinity of Neraudia angulata Ungulates do not threaten this population as it is on an inaccessibly steep Chapter 1 
var. dentata in Kapuna. bank. 

Continue goat control in Makua Valley until all goats are Since 1996, 1,315 goats have been removed from Makua Valley and Chapter 1.5 
eradicated. control efforts are ongoing. 

WEED MANAGEMENT; ... 
•• •••••••• ••• • ••••• 

..... ..... 
.. .. 

.. ..... ............. .............................. .. ..........•.. . . . ....•... 

Action ... .. .. . ... . . Status . . . ...........• .. ... Details: . ... 
Control weeds in vicinity of Kapuna population of Neraudia \Veeds in this area do not pose a significant threat. NRS will continue to Chapter 2.12 
angulata var. dentata. monitor the weed Ageratina riparia for any increase in threat leveL 
Control weeds within 30 meter radius of PQhawai population Weeds in this area do not pose a significant threat. The Tetramalopium is Chapter 2.8 
of Tetramolopiwnfiliforme. located on a fairly barren open cliff NRS will continue to monitor weeds 

for any increase in threat level. 
Control weeds in vicinity of Ka 'ena population of NRS spent 246.5 hours controlling weeds within the 0.70 acre Kaena Chapter 2.12.a 
Chamaesyce celastroides var. kaenana. population last year and 142 hours this year. Weed control is not conducted 

at Keawa 'ula because grass is not a major threat in that area. 

Control weeds in vicinity of Cyanea superha ssp. superba NRS spent 12 person hours controlling weeds around this reintroduction Chapter 2.l2.b 
reintroduction in Pahole Natural Area Reserve. last year and 22 hours this year. 
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Implement Makua Wildland Fire Management Plan. Army Range Conn'ol personnel are fully implementing the Makua WFMP. not covered in this 
report 

Control Panicum maximum and highly flammable alien NRS spent 204.5 hours last year and 5.5 hours this year controlling grass Chapter 2.7.d and 
grasses within and around Kaluakauila Forest Patch. within and around the forest patch with a high level of success. Repeat Appendix 7 

treatments remain necessary. 

Establish a 30 meter firebreak around Makua Chamaesyce NRS spent 296.5 person hours last year and 272 hours this year controlling Chapter 2.7.c and 
celastroides vaT. kaenana population. alien grass around this population, achieving the designated firebreak. This Appendix 7 

population was given priority over that in Upper Punapohaku due to the 
fact that the Punapohaku plants are hybrids. 

Establish a 30 meter firebreak around Makua Hibiscus NRS spent 507 person hours controlling alien grass around this population Chapter 2.7.c and 
brackenridgei ssp. mokuleianus population. last year, and 239 hours this year, achieving the designated firebreak. Appendix 7 

RARE PLANT MANAGEMENT .' 
. 

. 
'.' 

••••••• 
. ....... .... •• .... '. . ... 

Action Status . iDetails: '. 

Staff and Facilities: 

Hire an Army Horticulturist. Army Horticulturist hired last year. Chapter 3 
Provide improvements to propagation facilities to meet the The horticulturist has worked to bring the Army propagation facility up to Chapter 3 
sanitation standards set forth by Makua Implementation sanitation standards. He has also coordinated with the NARS staff to 
Team. improve sanitation at the PahoIe propagation facility. Plans have been 

drawn up for a second shade house which will be constructed soon at the 
Pahole site, and will facilitate improved sanitation. 

Develop and populate rare plant database which incorporates HINHP was contracted to develop this database. The completed database Chapter 3 
collection, propagation and monitoring data. has been delivered, and is keep current by NRS. 

Provide genetic storage in a medium-term seed storage facility Storage is provided at Lyon Arboretum's facility. Chapter 3 
for propagules from fire threat area A and small populations 
off-site. 

Urgent action plant surveys: All UAI surveys are complete. 

N eraudia an gulata var. dentate 
Relocate populations in AA. NRS and contract botanist searched in AA for 7 days, but found no Chapter 3.5 

Neraudia. 

Survey for additional populations outside of AA. NRS and contract botanist searched outside AA for 7 days. An additional Chapter 3.5 
population of Neraudia ollgulata was found in Manuwai. This population 
will be managed for stability. 

Determine varietal status of Kauhiuhi population of Neraudia Joel Lau, the contract botanist, believes that this population leans toward Chapter 3.10 
angulata. variety dentata. 

C/zamaesyce celastroides var. kaenana: 
Survey for additional populations inside of AA. iAdditional populations were found in Makua and Puaakanoa Ridge. Chapter 3.5 
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Survey for additional populations outside of AA. i ;urveys are complete. Additional populations were found in Waianae Kai Chapter 3.10 
and Keawaula. 

Tetramolopium filiforme: 

Surveys for known populations to determine varietal status. Joel Lau, the contract botanist, detennined varietal status for each known Chapter 3 
population. 

Survey to confirm persistence oflowest 'Ohikilolo This population is persisting. NRS have monitored it quarterly and have Chapter 3.5 
population. collected from 58 of 600 individuals for genetic storage. 

Surveys in Wai'anae Kai for additional individuals. Contract botanist Joel Lau and NRS surveyed on several occasions but Chapter 3.10 
were unable to relocate these plants. It is believed this population is gone. 

Collection of genetic material: 

Collect for genetic storage from Cyanea superba ssp. superba Known mature plants failed to produce fruit last year. The last remaining Chapter 3.5 
from Kahanahlliki popUlation. wild plant died in January 2003. Collections from this population have 

been made in the past. 

Collect samples of Cyanea superba ssp. superba for genetic NRS collected leaf samples for genetic analysis and delivered them to Dr, Chapter 3.5 
variation assessment. ICliffMorden for genetic testing. 

Conduct genetic analysis of Cyanea superba ssp. superba. NRS contracted Dr. Cliff Morden of the U.H Botany Dept. to analyze Chapter 3.5 
Contract geneticist to determine variation. genetic variation in this species. Genetic analysis is not yet complete. 

Collect for genetic storage from 4 populations of Chamaesyce NRS bag inunature flUits and collect the mature seeds which have dehised Chapter 3.5 
celastroides vaL kaenana from fire threat area A of the Action into the bags several weeks later. NRS have noted the need for additional 
Area and from small popUlations off-site. These populations staff time because of the additional, newly found populations and labor-
are: Punap6haku, Mllkua, North Kahanahaiki, Kahanahaiki intensive seed collection method. 
(C-ridge). 

Collect for genetic storage from Hibiscus brackenridgei ssp. NRS have collected from all known mature plants in MMR and some Chapter 3.5 
mokuleianus from Makua population (including Lower robust juveniles. 
Ohikilolo ). 

Collect for genetic storage from Tetramolopium filiforme var. NRS collected from 26 of 50 individuals in 2002. Collections were made Chapter 3.5 
filiforme from Kahanahaiki population. from 18 individuals in 2003. 

Collect for genetic storage from Tetramolopium filiforme var. NRS spent 40 hours collecting from this population in 2002, and collected Chapter 3.5 
!filiforme from Lowest 'Ohikilolo population. from 58 of the 600 individuals. In 2003, NRS collected from 10 additional 

individuals from this population. 

Collect for genetic storage from Tetramolopiumfiliforme vaL Contract botanist surveyed the area this year and was unable to relocate the Chapter 3.10 
lfiliforme from Wai'anae Kai population. plants. It is likely this population is gone. 

Collect for genetic storage from Lipochaeta tenuifolia from NRS collected from II of32 mature plants in 2002. In 2003, 12 additional Chapter 3.5 
'Ohikilolo makai. plants were collected from. 

Collect for genetic storage from Lipochaeta tenuifolia from NRS collected from 26 of estimated 100 mature plants in 2002. No Chapter 3.6 
Kaluakauila. additional collections were made in 2003. 
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Collect for genetic storage from Lipochaeta tenuifolia from NRS collected from 52 of estimated 100 mature plants in 2002. In 2003, Chapter 3.6 
Kahanahaiki population. 13 additional plants were collected from. 
Collect for genetic storage from Neraudia angulata var. NRS collected cuttings from the one known plant, and now are growing Chapter 3.10 
dentata from Kapuna. numerous clones at the Army nursery. 
Collect for genetic storage from Nototricllium humile from Complete collections have not yet been established, but NRS have been Chapter 3.5 
Kahanahaiki population working with Lyon Arboretum to determine a seed storage technique. 
Collect for genetic storage from Nototrichium hwnile from Complete collections have not yet been established, but NRS have been Chapter 3.5 
Kaluakauila working with Lyon Arboretum to determine a seed storage teclmique. 

AugmentationlReintroduction 
Propagate clones of Cyanea superba ssp. superba plants from Propagation will commence once NRS receives results of genetic analyses. Chapter 3.5 
material showing v.ariation in genetics tests. Prepare 
propagules for reintroduction to Pahole Natural Area Reserve. 
Reintroduce Cyanea superba ssp. superba into Pahole Natural Reintroduction '>vill be conducted once additional propagules are available Chapter 3.10 
Area Reserve. from genetically unique stock. 

Check Cyanea superba ssp. superba herbarium specimens for NRS horticulturist searched for, and found, seeds in the herbarium Chapter 3.5 
viable propagules. Include viable stock in genetic storage and specimens. Lyon Arboretum assisted with germination attemps, but seeds 
encorporate into Pahole Reintroduction. were not viable. 
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Table F: Urgent Actions 2 Table 
This table includes detailed actions from the Urgent Actions 2 schedule. NRS began work on Urgent Actions 2 in 2003, and actions 
that have not yet begun were not included on this list. The Urgent Actions 2 Table is arranged by taxon and by trigger action. 
Associated with each task is a summary of the work accomplished. Details on many of the trigger actions are included throughout the 
report 

Tri,!ger Action Description Trigl'er Action Taxon Status 
Collect for captive propagation, Achatinella mustelina, Alaiheihe collect for captive 

propagation Achmus Completed 
Collect for captive propagation, Achalineila muslelina, 'Ohikilolo collect for captive 

propagation Achmus Completed 
Collect for captive propagation, Achalinella muslelina, Palikea Gulch collect for captive 

propagation I Achmus Completed 
Collect for captive propagation, Achalinella muslelina, Pu'u Kaua coUect for captive 
(Ekahanui) propagation Achmus Completed 
Collect for captive propagation, Achalinella muslelina, Pu'u Palikea collect for captive 

propagation Achmus Collections will be made from this site in fall 2003, 
Collect for captive propagation, Achalineila muslelina, Schofield West collect for captive 
Range (Hale' au' au) propagation Achmus Completed 
Collect for genetic analysis, Achatinella rnustelina, Central and North collect for genetic 
Kaluoa ,analysis Achmus Completed 
Collect for genetic analysis, Achatinella nIustelina, Huliwai collect for genetic 

analysis Achmus Completed 
Collect for genetic analysis, Achalineila muslelina, Makaha collect for genetic 

analysis Achmus Completed 
Collect for genetic analysis, Achatinella mustelina, Mohiakea collect for genetic 

analysis Achmus Completed 
Collect for genetic analysis, Achalineila muslelina, PuaIi'i to Palawai collect for genetic 

analysis Achmus Completed 
Construct exc1osure, Achatinella mustelina, 1 of 2 identified sites: 
Schofield West Range (Haleauau) 

construct exc10sure Achmus Site needs to be selected, This MU will be revisited 
Conduct genetic analysis, Achalinella mus/elina, Central and North 
Kaluoa Igenetic analysis Achmus Tested 
Conduct genetic analysis, Achalinella muslelina, HuIiwai 

Igenetic analysis Achmus Tested 
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Trigger Action Description Tri~ger Action Taxon Status 
Conduct genetic analysis, Achatinella mustelina, Makaha 

genetic analysis Achmus Tested 
Conduct genetic analysis, Achatinella mustelina, Mohiakea 

genetic analysis Achmus Tested 
Conduct genetic analysis, Achatinella mustelina, Puali'i to Palawai 

O'enetic analysis Achmus Tested 
Incubator, Achatinella mustelina One incubator has been purchased and is in use, and 

infrastructure Achmus a second will be purchased in fall of 2003. 
Manage for stability, Achatinella mustelina, 4 identified populations Monitoring, rat baiting and weed control is being 
(Kahanahaiki to Pahole, 'Ohikilolo, Schofield West Range [Hale'au'au]) conducted inside the exclosures at the Kahanahaiki 

and Pahole populations, and inside the fence at the 
'Ohikilolo population. The Hale'au'au exclosure has 

manage for stability Achmus not yet been constructed. 
Develop alternative predator exclosure designs Research is being conducted in cooperation with a 

civil engineer to come up with an improved design 
other priority actions Achmus for excludina camivorous snails and rodents. 

Full-time research associate (1), Achatinella mustelina, captive A research associate is currently working in Dr. 
propagation program + annual utilities cost 

Michael Hadfield's laboratory at Kewalo Marine 
persOlmel Achmus Research Station. 

Select a site for exclosure construction, Achatinella mustelina, Several sites have been scoped, but the final site has 
Hale'au'au site selection Achmus not yet been agreed upon. 
Survey vicinity for manageable population, Achatinella mustelina, survey vicinity for 
Alaiheihe manageable 

population Achmus Preliminary surveys done 
Survey vicinity for manageable population, Achatinella mustelina, East survey vicinity for 
Makaleha manageable 

population Achmus Preliminary surveys done 
Survey vicinity for manageable population, Achatinella mustelina, survey vicinity for 
Makaha manageable 

!population Achmus Preliminary surveys done 
ISurvey vicinity for manageable population, Achatinella mustelina, survey vicinity for 
Palikea Gulch manageable 

population Achmus Preliminary surveys done 
Survey vicinity for manageable population, Achatinella mustelina, Puali'i 
to Palawai - iffound, sample for and conduct genetic analysis survey vicinity for 

manageable 
!population Achmus Preliminary surveys done 
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Triqger Action Description Triqger Action Taxon Status 
!Survey vicinity for manageable population, Achatinella mustelina, Pu 'u 

survey vicinity for 
'Kaua (Ekahanui) 

manageable 
population Achmus Preliminary surveys done 

Survey vicinity for manageable population, Achatinella tnustelina, survey vicinity for 
Waianae Kai 

manageable 
Ipopulation Acbrous Preliminary surveys done 

Survey vicinity for manageable population, Achatinella mustelina, waielilsurvey vicinity for 
/ Kalua' a manageable 

population Achmus Preliminary surveys done 
Collect seeds or cuttings from each individual, from unique populations 

Seeds were sent to Lyon Arboretum for a with fewer than 5 mature individuals, to establish representation in living 
genetic storage-living propagation experiment in 2000. Plants are collection (ex situ or inter situ), Alectlyon macrococcus, Kahanahaiki 
collection AJemacmac monitored, but have not yet been collected from. 

Implement seed storage testing, Alectlyon macrococcus. Seeds from Kauai were given to Lyon Arboretum in 
October of2001 for storage testing. 

storage testing Alemacmac MicroprS?pagation trials are also in progress. 
Collect seeds or cuttings from each individual, from unique populations 

This population is now gone. However, plants from \vith fewer than 5 mature individuals, to establish representation in living ! 
collection (ex situ or inter situ), Alsinidendron obovatum - Kahanahaiki Kahanahaiki stock have been reintroduced at several 

genetic storage-living sites in Kahanahaiki. The reintroductions are healthy 
collection Alsobo and fertile and seeds from these plants are in stor"£,,. 

Collect seeds or cuttings from each individual, from unique populations 
This population has been collected from in 2003. with fewer than 5 mature individuals, to establish representation in living 
Between 50 and 1 00 seeds have been collected from collection (ex situ or inter situ), Alsinidendron obovatum - West 
both individuals, are in storage at Lyon Arboretum. 

Makaleha 
Igenetic storage-living Seedlings from this population are growing at the 
Icollection Alsobo Army's nursery, 

Manage for stability, Alsinidendron obovatum, Keawapilau (Upper This population is gone. The site was visited in 
Kapuna) manaGe for stability Alsobo March 2003 and no newjOlants were found. 
Manage for stability, Alsinidendron obovatum, Pahole This population is gone. This site was visited in May 

manage for stability Alsobo 2003, and no new plants were found. 
Check NTBG for cultivated stock or seed from Makua Rim population, ~TBG staff is looking for seeds in their seed storage 
~lsinidendron obovatum other priority actions Alsobo collection. 
Secure Makua Rim material from UC Irvine (Dr. Steve Weller) Material has been delivered to Army NRS and is now 

otheq:rriority actions Alsobo in stor<Jge at Lyon Arboretum. 
Check Makua Rim population site for germination from seed bank, This site was visited in March 2003 and no new 
~lsinidendron obovatum plant surveys Alsobo Iplants were found. 
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Trigl'cr Action Description Tr~er Action Taxon Status 
Survey Palehua site for Alsinidendroll obovaturn 

plant surveys Alsobo A survey is scheduled for winter 2003. 
Collect seeds or cuttings from each individual, from unique populations 
vvith fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Cenchrus agrimonioides - Kanaio (East genetic storage-living The wild plant does not produce fruit. Clones of this 
Maui). Air fare included. collection CenaQragr Iplant are in propagation on Maui. 
Collect seeds or cuttings from each individual, from unique populations 

Attempts at propagating plants from cuttings have with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Chamaesyce celastroides, East failed, and no viable fruit have been produced. 

Kahanahaiki. genetic storage-living These plants burned in the July 2003 Makna Valley 
collection Chacelkae fire. 

Implement genetic storage testing, Chamaesyce celastroides vaL kaenana Collections were made in August 2002 from one 
~opulation) and in 2003 collections were made from 
two populations. These seeds are at the Lyon 
Arboretum seed storage facility. Seeds collected in 

storage testing Chacelkac 2002 were tested recent!L and are viable. 
Continue weed control around Chamaesyce celastroides vaT. kaenana, Weeding will not take place at the smaller 
Kaena and Keawaula. populations at Keawaula. Instead, NRS will focus 

management on the Kaena site. NRS spent 142 
hours controlling weeds around the Kaena plants in 

threat control Chacelkae 2003. 
Collect seeds or cuttings from each individual, from unique populations Currently there are no plants at this site. Invasive 
with fewer than 5 mature individuals, to establish representation in living 

grasses in the area were sprayed by TNC in July 
collection (ex situ or inter situ), Chamaesyce herbstii - South Branch of 2003. Slug bait will be put out in the spring and the 
South Ekahanui genetic storage-living site will be monitored to see if any gennination 

collection Chaher occurs. 
Implement genetic storage testing, Chamaesyce herbstif 

storage testing Chaher Seeds have not yet been collected for storage. 
Small-scale fencing, Cyanea grimesiana subsp. oba/ae, South Kaluaa 

TNC found one plant in May 2003. Need to scope 
fence and build a small fence using panels. The site 

fence Cyagrioba was weeded in May 2003. 
Manage as a propagule source, Cyanea grimesiana obatae, South Kaluaa Plants were visited in June by The Nature 

Conservancy. One plant remains, and will be visited 
manage as prop again in the near future. Weed management around 
source Cyaarioba theplant is 0l1goillK 
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Trigger Action Description Tri'1;gcr Action Taxon Status 
Manage for stability, Cyanea grimesiana obatae, North branch of South The plants at this site are dead. Propagules from this 
Ekahanui (subunit II) site were outplanted into the fenced ponion of 

manaoe for stability Cyagrioba Ekahanui (subunit I). 
Manage for stability, Cyanea grimesiana obatae, Pahole The population is fenced. The Army is coordinating 

with the State to maintain the living collection of this 
population at the Nike site nursery. Seeds from this 
population are collected annually. A reintroduction 
using stock from this population is currently being 
maintained on the ridge between Pahole and 

1113na cye for stability Cvagrioba Kahanahaiki. 
Manage for stability, Cranea grimesiana obatae, Palikea (South Palawai) The population is fenced, and The Nature 

I Conservancy is maintaining the fence. Propagules 
from this population are growing in TNCs 
greenhouse. The area has been surveyed, and no new 

imanage for stability Cyagrioba plants have been found. 
Manage for stability, Cyanca grimes ian a obatae, Palikea Gulch (Mt. here is a small fence around this plant, and weed 
Kaala NAR, subunit IV) control is conducted in the area in and around the 

fence (weeded July 2003). The plant is still a 
manaoe for stability Cyagrioba 'uvenile, so no collections can be made. 

Manage for stability, Cyanea grimesiana obatae, West Makaleha This population is fenced, and weed and rat control 
are ongoing around the plants. Propagule collections 

manage for stability Cyagrioba have been made. 
Confirm identity of Palikea Gulch juvenile, Cyanea grimesiana The plant was visited July 23, 2003, but it is still a 

'uvenile and thus it was impossible to positively 
other priority actions Cyagrioba identify it. 

Survey for presence ofN. Kaluaa popUlation, Cyanea grimesiana obatae 
A plant was recently found in early 2003 in Central 
Kaluaa by The Nature Conservancy. Funher surveys 
were conducted in Central Kaluaa in August 2003, 

plant surveys Cyagrioba Ibut no more plants were found. 
Implement genetic storage testing, Cyanea grirnesiana obatae Seeds were collected in 2000, 2001, and 2002 and 

are at Lyon Arboretum where seed storage tests are 
storage testing Cyagrioba ongoing. 
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Tri\!ger Action Description Tri<!;ger Action Taxon Status 
Collect seeds or cuttings from each individual, from unique populations 

Collection made in July, 2003 and all seeds were with fe\ver than 5 mature individuals, to establish representation in living 
genetic storage-living taken to Lyon Arboretum for seed storage and collection (ex situ or inter situ), Cyanea longiflora - West Makaleha 
collection Cyalon microprop~ation. 

Collect seeds or cuttings from each individual, from unique populations Seeds were collected from the Waianae Kai plant in 
with fewer than 5 mature individuals, to establish representation in living August 2003 and taken to Lyon Arboretum seed 
collection (ex situ or inter situ), Cyanea longiflora - Makaha and genetic storage-living storage facility. An August 2003 fire burned several 
\Vaianae Kai collection Cyalon of the plants from this population. 
Implement genetic storage testing, Cyanea longiflora 

Istorage testing 
Seeds were collected in 2003 and are in storage 

Cyalon testina at Lyon Arboretum. 
Manage for stability, Cyanea superba, Kahanahaiki (Begin in subunit I, 

Imanage for stability 
The wild plants at this site are gone. Reintroductions Ithen in subunit II when ready) 

Cyasupsup will be made in this area in the near future. 
Reintroduction 1, Cyanea superba superba, Pahole 

Ire introduction 
This reintroduction was monitored and weeded twice 

Cyasupsup in 2003. 
IImPlement genetic storage testing) Cyanea superba superba All plants at the Pahole reintroduction site that 

!produced mature seed were collected from and seeds 
I storaoe testing Cyasupsup were taken to Lyon Arboretum. 
IMonitor and control weeds around Pahole Cyanea superba subsp. INRS spent 22 hours controlling weeds at this site in 

uperba reintroduction threat control Cyasupsup 2003. 
Implement genetic storage testing, Cyrtandra dentata storage testing Cyrden Seeds will be collected for testillgin fall 2003. 
Small-scale fencing) Delissea subcordata, Ekahanui "rhere is a small plastic fence around the 3 northern 

Irlants in this population. The fence was recently 
damaged by a treefall. The southern plant is not 
fenced. Fenee seoping for a larger fence to protect 

fence Delsub the entire~ulation is scheduled for the near future. 
Small-scale fencing, Delissea subcordata, Kaawa The site was visited in July 2003 but no plants could 

!be found. The population is most likely gone. No 
fence Delsub fence will be built. 

Small-scale fencing, Delissea subcordata, Palawai A fence was scoped on July 16, 2003 and will be 
fence Delsub constructed in the near future. 

Small-scale fencing, Delissea subcordata, Palikea Gulch A fence was scoped July 23,2003 and will be 
fence Delsub constructed in the near future. 
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Trigger Action Description Trigger Action Taxon Status 
Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living Seeds have been collected armually over the past 

collection (ex situ or inter situ), Delissea subcordata - Kapuna and several years by the State. The Army will be 

Keawapilau genetic storage-living I coordinating with the State to maintain a living 
collection Delsub collection. 

Collect seeds or cuttings from each individual, from unique populations Seeds have been collected ammally over the past 
with fewer than 5 mature individuals, to establish representation in living several years by the State. The Army will be 
collection (ex situ or inter situ), Delissea subcordata -Pahole genetic storage-living coordinating with the State to maintain a living 

collection Delsub collection. 
Collect seeds or cuttings from each individual, from unique populations 

This location was surveyed in 2000 and again in July, with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Delissea subcordata -Huliwai genetic storage-living 2003 but no plants were found. It is likely this 

collection Delsub ipopulation is gone. 
Manage as a propagule source, Delissea subcordata, Kaawa (Mt Kaala I The contract botanist surveyed this area in July 2003 
rAR). Botanist to survey. manage as prop I and could not find any plants. This population is I 

source I Delsub most likely ,{Jone. I 

Manage as a propagule source, Delissea subcordata, Mohiakea 
The population is fenced, and weed control around 

manage as prop the plant is ongoing. Seeds have been collected and 
source Delsub are in storage. 

Manage as a propagule source, Delissea subcordata, Palawai (Palikea). iA fence was scoped on July 15, 2003. When the 
Botanist to survey, plants were visited the fruits on the only mature plant 

at this site were already senesced, so no collections 
manage as prop were made this year. Propagules are in collection 
source Delsub from seeds collected in previous years. 

Manage for stability, Delissea subcordata, Ekahanui (subunit II). 
Fence scoping is scheduled for the near future, The Botanist to survey 
Nature Conservancy has propagules from the North 
Ekahanui plants in propagation, but no collections of 

manage for stability Delsub the South Ekahanui plants have been made. 
Manage for stability, Delissea subcordata, Kahanahaiki (subunit I) This population is fenced, and weed control is 

ongoing around the plants. This plant became 
mature in 2003 and seed collections were made, but 
the fruit were damaged by insects and the seed was 

manage for stability Delsub not viable. 
Manage for stability, Delissea subcordata, Kaluaa (subunit III). Botanist 
to survey This population is fenced. The Nature Conservancy 

manage for stability Delsub has been collecting seeds from this population. 
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Trigger Action Description Tri'!;ger Action Taxon Status 
Manage for stability, Delissea subcordata, Palikea Gulch (Mt Kaala This population was visited July 23, 2003. Three 
NAR, subunit IV) fruits were on the plant, but they were not collected 

because they had apparently been attacked by insects 
manage for stability Delsub and were no good. 

Survey Huliwai to find existing plant. The area was surveyed in July 2003. The plants are 
!plant surveys Delsub igone. 

Collect seeds or cuttings from each individual, from unique populations 

I \vith fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Dubautia herbstobatae - Kamaileunu. genetic storage-living 

collection Dubher Collections need to be made from this plant. 
Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Dubautia herbstobatae - Waianae Kai genetic storage-living 

collection Dubher Collections have not yet been made. 
Implement genetic storage testing, Dubautia herbstobatae 

storage testing Dubher Storage testing has not yet begun. 
Collect seeds or cuttings from each individual, from unique populations Tissue from this population is in micro propagation 
with fewer than 5 mature individuals, to establish representation in living and in the greenhouses at Lyon Arboretum. Air-
collection (ex situ or inter situ), Flueggea neowawraea - V/est Makaleha layering is currently in progress on both of the plants 

at this site. Fruit was collected from one ofthe plants 
genetic storage-living in 2002, and seedlings are growing at the Army's 
collection Fluneo nursery. 

Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Flueggea neOWGlvraea - Mohiakea genetic storage-living This plant died in 2003. No collections have been 

collection Fluneo made from this plant. 
Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Flueggea neowawraea - Ohikilolo genetic storage-living 

collection Fluneo Air-layers were made on this plant in 2003. 
Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 

genetic storage-living collection (ex situ or inter situ), Flueggea neowawraea - Halona 
collection Fluneo No collections have been made yet. 

Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Flueggea neowawraea - Kauhiuhi genetic storage-living Tissue has been collected, but storage has not been 

collection Fluneo successful. 
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Trigger Action Description Trigver Action Taxon Statns 
Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establisb representation in living 
collection (ex situ or inter situ), Flueggea neowawraea - Makaha and 

genetic storage-living Waianae Kai 
No collections have been made yet collection Fluneo 

Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Flueggea neowawraea - Mikilua genetic storage-living 

collection Fluneo No collections have been made yet 
Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Flueggea neOWal'vraea - Mt. Kaala NAR genetic storage-living I The plants were visited in 2003 and fruits were 

collection , Fluneo collected. Two seedlings are in micropropacration. 
Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Flueggea neowawraea - Nanakuli genetic storage-living 

collection Fluneo ~o collections have been made yet. 
Collect seeds or cuttings from each individual, from unique populations Tissue has been collected, but storage has not been 
with fewer than 5 mature individuals, to establish representation in living successful. The plant appears to have died recently, 
collection (ex situ or inter situ), Flueggea neowawraea - North Kaluaa genetic storage-living but will be visited again in the rainy season to check 

collection I Fluneo for resprouts. 
Collect seeds or cuttings from each individual, from unique populations 
\vith fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Flueggea neowawraea -Manuka NAR 

genetic storage-living ~x situ stock from this plant is being grown by the (Hawaii). Includes air fare. 
collection Fluneo Volcano nursery. 

Implement genetic storage testing, Flueggea neowawraea Genetic storage experimentation is ongoing. Several 
air-layers have been successful and are currently in 
the Anny greenbouse. Seed storage testing has not 

storage testing Fluneo Ivet begun. 
Small-scale fencing, Hesperomannia arbuscula, Kaaiknkai. 

fence Hesarb Fence will be scoped in the fall of2003. 
Small-scale fencing, Hesperomannia arbuscula, North Palawai. Botanist Fence will be scoped in fall 2003. The upper portion 
to survey. of this population will be fenced, but the plants on 

fence Hesarb the edge of the cliff are in an area difficult to fence. 
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Trigger Action Description Trigger Action Taxon Status 
Collect seeds or cuttings from each individual, from unique populations 
with fewer than SIX mature individuals, to establish representation in 
living collection (ex situ or inter situ), Hesperomannia arbuscula-

genetic storage-living BWS in cooperation with State botanists has air-Makaha 
collection Hesarb layered these plants. 

Collect seeds or cuttings from each individual, from unique populations 
with fewer than SIX mature individuals, to establish representation in 
living collection (ex situ or inter situ), Hesperomannia arbuscula - genetic storage-living 
Waianae Kai collection Hesarb Propagules are in the Pahole nursery. 
Manage for stability, Hesperomannia arbuscula, Kaaikukai (Palikea, Only one plant remains. More surveys will be done 
subunit I) in the area in the spring of 2004 to look for new 

plants or seedlings. Air-layers will be attempted on 
manage for stability Hesarb the existing plant. The site needs to be weeded. 

Manage for stability, Hesperomannia arbuscula, N. Palawai (Palikea, Seeds were collected from these plants, and a few 
subunit J) seedlings are growing in the greenhouse. Air-layers 

will be attempted in the spring. The site needs to be 
manaae for stability Hesarb weeded. 

Collect for and investigate in vitro storage, Hesperomannia arbuscula Micropropagation was attempted in 2003, but has not 
storage testing Hesarb yet been successful. 

Implement genetic storage testing, Hesperomannia arbuscula Plants rarely produce seeds, so no testing has been 
stora.ge testing Hesarb done yet. 

Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Hibiscus brackenridgei mokuleianus- genetic storage-living Seeds and cuttings were collected from all mature 
Makua collection Hibbramok plants and several of the juveniles in 2002 and 2003. 
Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Hibiscus brackenridgei mokuleianus- genetic storage-living 
Haili to Kawaiu. Botanist to survey (Kealia) collection Hibbramok No collections have been made yet. 
Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living Collections have been made from these plants in the 
collection (ex situ or inter situ), Hibiscus brackenridgei mokuleianus - genetic storage-living past. Cuttings will be collected from all plants in this 
Kaimuhole and Palikea Gulch collection Hibbramok population in winter 2003. 
Collect seeds or cuttings from each individual, from 1lllique populations 
with fewer than 5 mature individuals, to establish representation in living No collections have been made yet. Cuttings will be 
collection (ex situ or inter situ), Hibiscus brackenridge; mokuleianus- genetic storage-living collected from all plants in this population in winter 
Kihakapu collection Hibbramok 2003. 

43 



Trigger Action Description Trigger Action Taxon Status 
Survey appropriate habitat in the Waianae Mountains for more Hibiscus 
brackenridgei mokuleianus prior to determining management unit 
boundaries and reintroduction sites plant surveys Hibbramok Surveys are scheduled for winter 2003. 
Survey West Molokai for H. brackenridgei subsp. mokuleial1us 

plant surveys Hibbramok Surveys are scheduled for winter 2003. 
Reintroduction 1, Hibiscus brackenridgei mokuleianus, Kaluakauila Plants were reintroduced into this site in winter 2002. 

Plants were monitored twice in 2003, and all plants 
are still alive, but plants in the upper patch burned in 
an August 2003 fire. This reintroduction will be 
supplemented with stock from plants that are not yet 

reintroduction Hibbramok represented at this site. 
IHibbramok (continue weed control around Lower 'Ohikilolo PU) NRS spent 507 person hours in 2003 controlling 

weeds using manual and chemical control methods at 
I threat control Hibbramok this site. 
iImplement genetic storage testing if germination technique testing is 
successful, Lz'pochaeta tenuifolia 

Istorage testing Lipten Germination has not yet been successful. 
Control ungulates at Mt Kaala NAR to protect Lipochaeta tenu{folia The first feral goat control was conducted in June 

2002, and a total of 48 animals were removed over 
the two-day effort. In 2003, a total of 19 animals 
were removed over the two-day effort. Another hunt 

threat control Lipten is slated for later this year. 
Maintain database (NRS and NRM) -already included in NR staff time Ongoing, NRS add new data to the database on a 

database multiple regular basis. 
Develop presuppresion fire management plan - Kaluakauila Andy Beavers from CSU is working on the FMP, and 

fire mgt multiple estimates it will be completed in November 2003. 
Horticulturalist to secure site for inter situ (living) collections. Living collections are currently being maintained in 

the greenhouse. The horticulturalist will work with 
botanical gardens throughout the state to try to 
coordinate maintaining living collections off-site. 
Currently an informal agreement exists with the 
KokoHead Botanic Garden to maintain Hibiscus 

Igenetic storaae multiple brackenridgei at their gardens. 
Kaluakauila MU - maintain guinea grass control Over 202 person hours were spent in 2003 clearing 

threat control multiple approximately 6,5 acres of Ruinea Rrass, 
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Trigger Action Description Tri,yocr Action Taxon Status 
Maintain Kaluakauila exclosure as pig free The exclosure is pig free. In 2003, four days of 

hunting took place in the area around the perimeter 
threat control multiple of the fence, and 6 pi0"5 were removed. 

Small-scale fencing, Neraudia angulata var. angulata, Manuwai Fence scoped 6/30/03. Awaiting written 
fence Nerang confIrmation to build from DOFA W. 

Collect seeds or cuttings from each individual, from unique populations 
Cuttings were collected in 2002. Three plants were with fewer than 25 mature individuals, to establish representation in 

living collection (ex situ or inter situ), Neraudia angulata - (Lower) reintroduced into Kaluakauila. Cuttings have been 

Kapuna genetic storage-living made from the reinttoduced plants and they are 
collection Nerang growing in the Army nursery and the Pahole nursery. 

Collect seeds or cuttings from each individual, from unique populations Cuttings were collected from three plants in 2003. 
with fe\ver than 25 mature individuals, to establish representation in genetic storage-living The cuttings are being cloned in the Army's 
living collection (ex situ or inter situ), Neraudia angulata - Manuwai collection Nerang Wahiawa greenhouse. 
Survey Manuwai area for Neraudia angulata. plant surveys I Nerang Surveys are scheduled for winter 2003. 

Implement genetic storage testing, Ekahanui storage testing Nerang Seeds were sent to Lyon Arboretum for testing. 

Small-scale fencing, Phyllostegia kaalaensis, Kapuna This population is within the boundary ofthe State's 
proposed Kapuna fence, which is scheduled for 

fence Phykaa construction in the near future. 

Small-scale fencing, Phyllostegia kaalaensis, Keawapilau 
fence Phykaa This population is Qone. 

Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 

genetic storage-living collection (ex situ or inter situ), Phyllostegia kaalaensis - Pahole 
The State has collections from this population. collection Phykaa 

Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Phyllostegia kaalae - Palikea Gulch genetic storage-living 

collection Phykaa Cuttings were made from all existing plants in 2003. 
Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living Surveyed by Joel Lau in July, 2003. This population 
collection (ex situ or inter situ), Phyllostegia kaalae - Waianae Kai. genetic storage-living is gone. Cuttings from this population are growing in 
Botanist to survey collection Phykaa the Army nursery. 
Manage for stability, Phyllostegia kaalaensis, Kapuna (Upper Kapuna) This population is within the boundary of the State's 

proposed Kapuna fence, which is scheduled for 
manage for stability Phykaa construction in the near future. 

Manage for stability, Phyllostegia kaalaensis, Keawapilau (Lower The State has collections from this population. The 
Kapuna) manage for stability Phykaa wild plants are gone. 
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Trigger Action Description Tri<7<7cr Action Taxon Status 
Implement seed storage testing, Phyllostegia kaalaensis Storage testing will begin in the near future. Stock 

storage testing Phykaa will be grown in the greenhouse for seed production. 
Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Plantago princeps princeps - North genetic storage-living Surveys of North Palawai will be conducted in spring 
Branch of North Palawai collection Plapripri 2004, and collections will be made at that time. 
Implement genetic storage testing, Pritchardia kaalae if current test Seeds are in storage at Lyon Arboretum, but storage 
inconclusive storage testing Prikaa testing has n0!..Let been conducted. 
Collect seeds or cuttings from each individual, from unique populations 
\\'ith fewer than 5 mature individuals, to establish representation in living genetic storage-living Site visited in July, 2003, no plants were found (but 
collection (ex situ or inter situ), Sanicula mariversa - Puu Kawiwi collection Sanmar they're annuals so theyma), be back). 
Amplify ex situ representatives of Kamaileunu and Kawiwi stock, Seeds collected in 2002 and in July, 2003 from 
Sanicula mariversa . other priority actions Sanmar Kamaileunu for stor~e . 
Implement genetic storage testing if current testing inconclusive, Sanicula Seed germination at Lyon Arboretum has been 
mariversa, 

~ , 
unreliable, so storage testing has not yet been I 

Istorage testing Sanmar conducted. 
Small-scale fencing, Schiedea kaalae, Huliwai 

I 
One of the last two wild plants died, and the other 
was removed fro the wild and is now in the Army 
greenhouse. Site will be monitored annually in the 
rainy season to see if any new plants have 

fence Schkaa Igerminated. 
.Small-scale fencing, Schiedea kaalae, North Branch of South Ekahanui fence Schkaa Theseplants are already within a fence. 
Small-scale fencing, Schiedea kaalae, North Kaluaa. Botanist to survey This area was surveyed in August 2003, and this 

fence Schkaa !population is __ gone. 
Small-scale fencing, Schiedea kaalae, North Palawai A fence was scoped in July 2003. The plant is on a 

fence Schkaa steep slope and will be difficult to fence. 
Collect seeds or cuttings from each individual, from unique populations iNRS constructed a fence for this population in 2003. 
with fewer than 5 mature individuals, to establish representation in living genetic storage-living Collections were made in 2003 and cuttings are at 
collection (ex situ or inter situ), Schiedea kaalae - Makaua collection Schkaa Lyon Arboretum'~eenhouse. 
Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 

Collections have been made, but storage has not been collection (ex situ or inter situ), Schiedea kaalae - South Branch of South 
Ekahanui genetic storage-living successful. This population now has more 

collection Schkaa individuals. 
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Tri,!;ger Action Description Tr~er Action Taxon Status 
Manage as propagule source, Schiedea kaalae, Huliwai The plants are dead. The site will be visited annually 

in the rainy season to see if any new plants have 
germinated. One of the remaining plants was 

manage as prop removed from the wild, and if it can be propagated, 
source Schkaa iJropagules will be reintroduced to this site. 

Manage as propagule source, Schiedea kaalae, North Palawai (Palikea) manage as prop 
source Schkaa Seeds have been collected and are in ston~ge. 

Manage for stability, Schiedea kaalae, North branch of South Ekahanui 
Seeds have been collected from the plants in Central-

(subunit II) 
South Ekahanui, but collections still need to be made 

manage for stability Schkaa from North-North Ekahanui. 
Manage for stability, Schiedea kaalae, North Kaluaa (Kaluaa and Waieli, 

This site was surveyed in July 2003, and the plants 
subunit II) 

are gone. The site will be revisited in the rainy 
manaoe for stability Schkaa season to check for possible seedlinas. 

Manage for stability, Schiedea kaalae, Pahole manage for stability Schkaa This population is in a fence. 
Implement genetic storage testing, Schiedea kaalae Seeds were delivered to Lyon Arboretum in June 

storage testing Schkaa 2002 and are in storage. 
Small-scale fencing, Schiedea kaalae, Kapuna - Keawapilau Ridge 

fence Schnut Will be insideproJ)osed larger K"puna fence 
Collect seeds or cuttings from each individual, from unique populations There is a reintroduction in Kahanahaiki from seeds 
with fewer than 25 mature individuals, to establish representation in collected in 1999. Seeds collected from the 
living collection (ex situ or inter situ), Schiedea nuttallii: Kahanahaiki reintroduced plants and the wild plants in 2003 have 

'been collected and are in storage. Cuttings were 
made from the wild plants in 2003, and are growing 

genetic storage-living in the Army's nursery and will be used to augment 
collection Schnut the reintroduced popnlation. 

Manage for stability, Schiedea nuttallii, Kapuna - Keawapilau Ridge 
(Upper Kapuna) manage for stability Schnut INRS have not visited this site. 
Determine value of available stock from Steve Weller (UC Irvine) for 
reintroduction, Schiedea nuttallii other priority actions Schnut /NRs will contact Dr. Weller in the near future. 
Survey historical occurrences, Schiedea nuttallii 

Irlant survey Schnut Surveys scheduled for winter 2003. 
Implement genetic storage testing, Schiedea nuttallii iNo testing has been conducted yet because not 

storage testing Schnut enough seeds have been available for testing. 
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Trigger Action Description Trigger Action Taxon Status 
Collect seeds or cuttings from each individual, from unique populations 
\vith fewer than 5 mature individuals, to establish representation in living 

Cuttings were collected in 2003, and are being grown collection (ex situ or inter situ), Tetramolopiumfiliforme - Puhawai (Puu 
Kumakalii) genetic storage-living at the Army nursery. Plants will be used for seed 

collection Tetfil production for storage. 
Survey appropriate habitat on Kamaileunu Ridge, Tetramolopium 
1liforme. iplant survey Tetfil Surveys scheduled for winter 2003. 
Control weeds around Tetfil PU in Puhawai (Puu Kumakalii) This site has been visited, and NRS determined that 

there was minimal threat from weeds, so no weeding 
threat control Tetfil has been conducted. 

Collect seeds or cuttings from each individual, from unique populations This population was visited in June, 2003. Seeds 
with fewer than 5 mature individuals, to establish representation in living were not collected as the population now has 32 
collection (ex situ or inter situ), Viola chamissoniana - Halona (Palikea). genetic storage-living I mature individuals and 2 juveniles. The plants do not 
Botanist to survey. collection I Viochacha appear to be under inuuediate un~ulate threat. 
Implement genetic storage testing, Viola chamissoniana Cuttings were collected from several populations and 

plants are in the greenhouse. When the plants 
produce seeds, these seeds will be used for storage 
testing. To date, not enough seeds have been 

storage testina Viochacha produced at one time to allow for testing. 
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CHAPTER 1: FERAL UNGULATE MANAGEMENT 

1.1 Introduction to Feral Ungulate Management 

Feral ungulates have long been recognized as a major threat to the health and integrity of 
native Hawaiian ecosystems. Their ability to alter entire native habitats, as well as 
jeopardize the component species that comprise these areas, makes feral ungulate 
management a high priority. 

The ungulate threats to listed species found on Army training lands on O'ahu are from 
feral pigs (Sus scro/a) and goats (Capra hircus). Feral pigs are found on all of the Army 
training areas on O'ahu. Pigs directly impact the flora of ecosystems through direct 
consumption of vegetation (Giffin 1973, Tate 1984, and Kroll 1985). Rooting and 
digging activities may also have indirect impacts on ecosystems such as changing 
successional patterns, altering soil properties, accelerating erosion, and altering water 
infiltration rates (Spatz 1975, Springer 1977, Singer 1982 and 1984, Tate 1984, Kroll 
1985). Feral pigs act as vectors of weed spread by transporting propagules in feces and 
by carrying seeds in their fur (Personal observations). These ... 'lnimals have been known to 
carry diseases that are transmittable to livestock and humans, including brucellosis, 
psuedorabies, tuberculosis, and leptospirosis (Giffin 1973, Texas Animal Health 
Commission 1992). They also create favorable breeding habitats for the introduced 
night-biting mosquito, Culex quinque/asciatus, which is a known vector for avian malaria 
(Plasmodium reliciwu) and West Nile Virus (Flavivirus spp.), a human, equine, and 
avian neuropathogen. West Nile Virus has not yet reached the islands but there is serious 
concerns that it will as it makes its way across the contiguous 48 states. 

Presently, feral goats are known from Makua Military Reservation (MMR) and Schofield 
Barracks West Range (SBW). Feral goats browse on almost any type of vegetation, 
including native grasses, shmbs and small trees. Goats arc adept climbers and can be 
found in extremely steep, rugged terrain. This is of particular concern because many rare 
and endangered plants occur only in these otherwise inaccessible areas. Feral goats also 
accelerate erosion and spread weeds. NRS believe that goats on Army lands have come 
from two goat ranches located in the Wai' anae Mountains. According to sources familiar 
with the Wai'anae Mountains, in the past, goats were either non-existent or present in 
very small numbers outside these "source" areas. Only recently have they become more 
established in SBW, Lower Ka'ala Natural Area Reserve (NAR), Makaleha, Makaha and 
other areas adjacent to the ranches. Impacts and threats to resources from pigs and goats 
occur on all Army lands with these feral animals. Generally, areas with higher numbers 
of feral animals exhibit higher levels of impact. 

The basic goal of the Army's ungulate program is to reduce the impacts of feral ungulates 
on endangered species anclnative habitats by excluding ungulates from biologically 
sensitive areas. The strategies and methods employed by NRS include both lethal and 
non-lethal techniques. Non-lethal measures involve exclusion by way of fence 
construction. Lethal techniques include neck snares, hunting, and aerial shooting using 
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Figure 1-1 Feral Ungulates 011 O'ahu 
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helicopters. Ungulate monitoring is used to assess ungulate impacts and gauge the 
effectiveness of ungulate control efforts. 

1.2 Feral Ungulate Monitoring 

Monitoring for ungulate sign takes place along ungulate monitoring transects. NRS use 
monitoring transects as a primary tool to detect and track ungulate activities on Army 
lands. Placement of transects is dictated by management needs, terrain, and 
manageability. For example, in areas where NRS conduct only single species 
management, transects are located in the vicinity of those species. In areas where habitat 
management is a priority, transects are located throughout the managed habitat. Transect 
monitoring in SEW and MMR, which contain unexploded ordnance (UXO), is limited to 
areas that have been cleared by EOD. 

Transects are 500 meters long by five meters wide. If the terrain is too rough or steep, 
transect lengths may be shorter. Monitoring stations are tagged and labeled every 10 
meters along each transect. Observers record all freshJold ungulate sign, including 
feeding, scat, rubbings, wallows, and trails for both pigs and goats within each ofthe 10 
by 5 meter transect sections. All data is recorded on DPW Environmental Ungulate 
Transect Data Sheets (Appendix I-A). 

Monitoring transects do not provide information on ungulate population dynamics and 
densities. However, they help detect gross changes in ungulate presence and provide 
managers with a general idea of ehanges in ungulate activity for a given area over time. 
It is often difficult to draw clear conclusions from transect data because there are many 
factors affecting field observations and ungulate activity. These factors may include 
inclement weather, observer bias, transect placement, andlor topography. To improve 
monitoring efficacy, incidental observations of ungulate activity are also made every time 
NRS go into the field. NRS believe that this combined approach is the most effective 
way to gauge the general changes expected in response to ungulate control efforts given 
limited staff. 

Data collection from transects and ungulate control are from five or six years of 
monitoring. Some of the data sets show a correlation between management effort and 
ungulate sign. It appears that there is a definite decline of the resident population of 
ungulates in the area but then there are spikes of activity and catches as new animals 
move into the areas again. The only way to completely protect the biologically sensitive 
areas is through non-lethal means. Lethal techniques just serve to reduce impacts until 
fences can be erected. 

1.3 Feral Ungulate Control 

Snaring 
NRS utilize snares to control ungulates in areas that are remote and difficult to access. To 
increase effectiveness, snares arc generally placed in narrow sections of well-used game 
trails ancl in areas with steep terrain. Snare locations and catches are documented on 
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DPW Environmental Snare Report Forms (Appendix I-G). Where possible, catches are 
sexed, sized and aged, using an ungulate tooth eruption chart. 

Shooting 
Firearms are used to control ungulates wherevcr permissible. 

Aerial Shooting 
Aerial shooting only occurs at MMR. When first instituted aerial hunting had proven to 
be very effective at removing a significant portion of the goat population in remote 
portions ofMakua Valley. As goat numbers decline and they become more wary of the 
helicopter, the cost effectiveness of this tool has severely decreased. To eradicate the last 
of the goats, NRS are looking to further reduce aerial operations and increase ground 
hunts and snaring operations. NRS are also looking to staff a Risk Assessment to 
conduct aerial shooting in SBW. 

Radio-tracking 
Radio tracking has only been used at MMR. In 1999 NRS attempted to use radio collars 
to track goat movements/locations and determine herd associations in MMR, without 
much success. Four goats were given collars that emitted a unique radio signal th,lt could 
bc tracked from the ground or from a helicopter using an antenna/receiver. The first two 
goats released were domestics purchased from a local ranch. These two goats were white 
and it was believed that this would make it easier to find them at a later date. The other 
two goats were captured in MMR using snares that had been modified not to kill the 
animals but just to hold them. The program termed "Judas goat" was initiated as part of 
the original aerial hunting trial and was based on work done by Taylor and Katahira 
(1988). They found that Judas goats assist with locating wild goatherds for control and 
"have been proven to be effective for long term monitoring in areas thought to be free of 
goats". NRS have found that ground based radio-tracking goats in MMR is difficult, as 
the signals tend to bounce off the cliffs, creating an echo, which in turn makes it very 
difficult to locate the targeted animal. NRS believes that the batteries in the old collars 
have since died after being activated, battery life for these collars are estimated at 2-3 
years and the last signal received was in 2001. In 2004, NRS will try to use new radio 
tracking collars with the use of a helicopter hook-up, which allows the pilot to track the 
collared animals from the helicopter. NRS has also purchased a satellite-tracking collar 
as a different means of locating herds of goats. To date, NRS is just waiting for a 
frequency clearance. The new rancher in Kea'au has graciously offered NRS the goats 
needed for this operation. 

Additional ungulate control measures include the Division of Forestry and Wildlife's 
(DLNR) public hunting programs, which take place on portions of O'ahu Army training 
lands. Due to budget constraints and lack of manpower and access, this program is 
ineffective as a means of controlling ungulate popUlations. 
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1.4 Wai'anae Mountains Feral Goat Management Group 

In December 1999, NRS joined with other interested land management agencies to form 
what has become the Wai'anae Mountains Feral Goat Management Group. The mission 
of the group is "to work together to cooperatively manage feral goat distribution to 
protect special Hawaiian plants, animals, watersheds, and ecosystems, while preserving 
important cultural, economic, and hunting resources. The group will establish a working 
relationship that fulfills group members' interests, mandates, and jurisdictional 
responsibilities". NRS's interest in this project stems from the fact that goats not only 
directly impact native habitats and endangered species on Army lands but also threaten 
similar resources throughout the Wai'anae Mountains. Protection of these "off-site" 
resources is essential to the long-term health and stability of many of the rare and 
endangered species found on Army lands. The group has not met for over a year but 
work is still being done to attain the goals set by the group. It includes representatives 
from the Army, DLNR, Navy, Nature Conservancy, Board of Water Supply, Department 
of Hawaiian Homelands (DHHL), u. S. Department of Agriculture, U. S. Fish and 
Wildlife Service and Wai'anae Neighborhood Board. The group plans on working 
closely with local communities and community groups to cooperatively solve problems 
and better manage goat populations. Some goals of the group include: increasing hunter 
access to public hunting areas and other areas where hunting should be encouraged; 
obtaining funds to erect goat-proof fences between domestic goat herds and natural areas; 
promoting responsible game management through enforcement and education; and 
controlling satellite feral goat herds before they become unmanageable. One major 
accomplishment of the group involves an Army/DLNR cooperatively funded goat 
control project in SBW and Ka'ala NAR. DLNR and the Army have pooled funds to 
control a goat population that impacts both agencies' lands. A cooperative hunt 
involving DLNR , NRS, Wildlife Services, and volunteers in June 2002 netted a total of 
48 animals over a two-day period. A second hunt was conducted in February 2003, 
netting a total of 19 animals over a two-day period. NRS have just completed a two-day 
hunt in September 2003 removing 25 animals from the area. 

In 2001, the Wai'anae Mountains Feral Goat Management Group was able to make 
marked strides in managing goats in a variety of areas. The group separated areas with 
feral goats within the Wai'anae's into separate MUs, each with their own set of 
management priorities. These MUs are defined as Schofield BalTacks/Lower Ka' ala 
NAR, Wai'anae Kai (Hunting Area), Wai'anae Kai (Protected Watershed), Nanakuli, 
Lualualei, Kawiwi/Kamaile 'unu, Makaha, Makaleha/Mokule'ia Forest Reserve and 
Makua. Appropriate management is encouraged so that actions are carried out in each of 
the MUs. The first large ground hunt in 2001 completed by Wildlife Services in 
Lualualei removed 47 goats. FUliher hunting operations (aerial and ground) in Lualualei 
have netted a total of 56 more goats. Due to the events of II September 2001, further 
operations have been put on hold until new security measures can be implemented. An 
aerial hunt in 200 I conducted on DI-IHL lands in Nanakuli removed a total of 22 goats, 
which is believed to be the extent of the population. 
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1.5 Makua Military Reservation Ungulate Control Plan 

In February 2000, Southwestern Fence Inc. completed fencing the remainder of 
. Ohikilolo ridge. NRS anticipate that goat populations within MMR can be eradicated 
because this fence effectively cuts off the ingress of goats from extensive source areas to 
the south. Ungulate management activities within MMR include snaring, staff and 
voluntecr ground hunts, transect monitoring and contract hunters from Wildlife Services. 
There are four ungulate ex closures in MMR, which remain ungulate- free. Ungulate 
transect data indicates that ungulate sign is decreasing in all areas monitored within 
MMR. This is especially true for goats, which have been intensively controlled for 
several years. NRS hope that the combination of fencing and increased control efforts 
will eventually lead to total eradication of goats in MMR within the next year. 

For fiscal year 2002-2003 the USDA's Wildlife Services was contracted to conduct one 
ground control hunt per month in either Ko' iahi or Lower Makua and camp once per 
quarter in Lower Miikua to facilitate ground hunting in the most remote areas of the 
Valley. Unfortunately, most of the camps in MMR could not be conducted due to 
complications with helicopter safety issues. Wildlife Services was also contracted to do 
two aerial hunts and additional two if agreed upon by both NRS and Wildlife Services. 
Results of the work completed are discussed in the appropriate sectiondealing with the 
MU involved. 

Total eradication of pigs from MMR is not feasible. Control of feral pigs in MMR is 
limited to actively managed areas (i.e. weed control, fire protection, and out-planting). 
Pigs generally occur in small inconspicuous groups, which makes pig control in remote 
areas extremely difficult. Many areas within MMR that contain pigs also contain high 
densities ofUXO and are not actively managed (i.c. no weed control, fire protection, out
planting) by NRS. FUl1hermore, access to certain cxtrcmely high hazard arc as within 
MMR will be prohibited indefinitely by the USAG-HI Safety Office, ruling out the 
possibility for on-the-ground management in these areas. Because pigs have a tendency 
to hide in thick vegetation, aerial shooting for pigs in many areas in Miikua is impractical. 

On 22 July 2003, a prcscribed burn that was intended to clear about 900 acres of alien 
dominated grasslands within the firebreak roads jumped the firebreak and ended up 
burning approximately 2100 acres. Fortunately, alien grasses and other introduced 
wcedy species dominated a very large portion of the area burned. Unfortunately, the fire 
compromised ungulate fences at Kahanahaiki, Kaluakauila, and Lower 'Ohikilolo . Due 
to fire damage along sections of these fences NRS will need to replace them. 

1.5.a Kahanahiiiki Management Unit 

Goal: 
The overall goal of the ungulate program in Kahanahaiki MU is to maintain an ungulate 
free cnvironment within the fenced excJosure, reduce feral pig pressure outside the 
exclosure, and maintain zero tolerance for goats in the entire unit. 
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Figure 1-2 Kahanahaiki Ungulate Management 
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Discussion: 
An ungulate exclosure surrounding approximately 90 acres of the Kahanahaiki MU was 
completed in December 1996. It has been ungulate-free since April 1998. In 2002-2003, 
The Kahanahaiki fenced exclosure was not vandalized as it has been in the past. NRS 
will continue to work with DLNR and local hunters to try and improve enforcement in 
the area. Regulatory and informational signs have been installed to alert and educate 
hunters and hikers to the importance of the resources and the management strategies 
practiced in the area and make it clear that there are no ungulates within it. 

Ungulate sign has been closely monitored with two permanent ungulate transects (MMR 
10 and MMR 11) along the fence. Observations are made inside and outside the fence. 
Transects are monitored every three months and any incidental observations are 
documented. In June 1998, goat sign was observed on an ungulate monitoring transect in 
Kahanahaiki MU for the first time. Over the past couple of years goats have been 
observed on the cliffs just to the south of the MU. To meet the goal of zero goats in 
Kahanahaiki, a total of seven snare groups have been installed in and around Kahanahaiki 
MU. These groups have been very effective, removing 221 animals (67 goats and 154 
pigs) since August of 1998. Since 2000, Wildlife Services have removed a total of 16 
goats from the unit through aerial hunting. NRS will continue to search for goat sign in 
the area and increase snaring and hunting efforts ifit becomes necessary. The downward 
trend in ungulate activity (Figure 1-2) indicates that control efforts for pigs and goats 
have been very effective at keeping these animals away from the fence. Catch rates have 
remained constant since 1998, with spikes observed during the winter months. It is 
unclear why catch rates increase during the winter, but it could be that both pigs and 
goats are more mobile during the wetter winter months. There could be better access to 
more water sources, allowing for movement and breeding possibilities. 

No ungulates have breached the fence. NRS speculate that the areas where active control 
is being implemented outside the exclosure are acting as an ungulate "sink" to that 
portion of MMR. The reason being is that animals tend to stay within a certain area so 
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when those animals are removed through snaring or hunting, others move into this area 
creating a "sink" effect. 

1.5.b 'Ohikilolo Management Unit 

The habitat in and around the' Ohikilolo MU was once home to large numbers of feral 
goats. Observations and personal communications with people familiar with the area 
indicate that many goats regularly use this area for feeding and bedding down. Feral pigs 
have not been detected and do not appear to pose a threat to this MU, due to the steepness 
of the terrain. 

Goal: 
The overall goal for the ungulate program in 'Ohikilolo MU is to eradicate goats. 

Discussion: 
Since control began in 1996, 263 goats have been removed from the' Ohikilolo MU 
through hunting and snaring. Wildlife Services has accounted for 142 goats through 
ground based operations and, since 2000, have removed a total of34 goats through aerial 
hunting. In February 2000, Southwest Fence Inc. completed fencing the remainder of 
'Ohikilolo ridge. This effectively eliminated the ingress of goats from the heavily 
infested arc as to the south. A smaller goat exclosure enclosing several acres of high 
quality native forest and tree snail habitat was completed in 1999 and remains ungulate 
free. NRS installed browse plots in order to measure vegetation recovery within the 
exclosure. Ie' ie (Freycinetia arborea) leaf cover was estimated using the Point-Intercept 
method for vegetation monitoring (Elzinga et al. 1998). NRS use ie' ie as an indicator of 
goat impact because it is a favored food for goats in this area. The Point-Intercept 
method approximates vegetation cover and structure by recording the number of times 
leaves, twigs, etc. come in contact with vertical rod placed on the ground. An increase in 
the number ofie'ie leaf hits probably indicates a favorable response by vegetation to 
ungulate removal. Unfortunately, due to flying restrictions the browse plot data was not 
read during 2003, hopefully flying restrictions will be lifted and the data will be read next 
year. In 2003, NRS installed a 450m fence around the Prikaa-A (Prilchardia kaalae) 
patch to eliminate the impacts feral ungulates have had on the Prikaa seedlings. 

As numbers dwindle and goats become more wary, fewer animals are being removed. 
NRS have had to make some changes in management tactics to remove the last remaining 
goats. Four new snare groups were installed in 2002, and one in 2003 increasing the total 
number of groups being maintained along 'Ohikilolo ridge to eleven. These five new 
groups were mostly placed around outplanting sites in order to protect new plantings 
from predation and along the ridgeline fence where goats tend to frequent. 

Monitoring of ungulate activity in 'Ohikilolo MU occurs quarterly along three permanent 
ungulate transects (MMROl, MMR08, and MMR09). Goat censusing from helicopters 
has been discontinued due to the prohibitive cost and unreliable estimates of goat 
numbers. With such low goat densities, this method is not effective in Makua. 
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Figure 1-3 'Ohikilolo Uugulate Management 
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Transect data (Figure 1-3) indicates a downward trend in ungulate activity. This is 
consistent with incidental observations as very few goats have been heard or seen in 
Makua during any of the quarterly camping trips to 'Ohikilolo or Lower Makua this year. 
NRS anticipate that ungulate sign will continue to drop as ungulate control continues, 
However, NRS also recognize the potential for ungulate sign on transects to be relatively 
high, even when goat numbers arc low because transects are located along fence lines. 
Goat trails are prevalent along fence lines and a single goat may leave sign along an 
entire transect. There is also the possibility that scat on the outside of the fence can roll 
inside, as is probably the case with the goat sign seen along transect 8. Figure 1-3 also 
indicates that there is a corresponding decline (in relation to ungulate activity) in the 
number of ungulates being removed. This is to be expected as goats become more wary 
and difficult to locate after intensive hunting. Ground hunting will continue until there is 
zero sign noted for one year. 

1.5,c Lower 'Ohikilolo 

Goal: 
The overall goal is to eliminate impacts from feral goats, as they are the only ungulate 
threat to this area, 

Discussion: 
The Lower 'Ohikilolo fence was finished in June 2002 and it appeared that no ungulates 
were trapped within the fence. Somehow goats breached the fence and one goat was 
removed from the Lower 'Ohikilolo fence during a hunt in 2002. Other goats were 
observed escaping at that time, three additional goats were removed from the Lower 
'Ohikilolo fence during a recent hunt in 2003. So the fence is not completely secure at 
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this time. NRS have scoped an area that would extend the existing fence to cover the 
problem areas found along existing sections of the fence. 

1.5.d Kaluakauila Management Unit 

Goal: 
The overall goal in this MU is to eliminate impacts from feral pigs, as they are the only 
ungulate threat to Kaluakauila. 

Discussion: 
Monitoring for ungulate activity takes place quarterly along two permanent ungulate 
transect (MMR 2 MMR 12) within Kaluakauila MU. Any incidental observations are 
also documented. 

Figure 1-4 Kaluakauila Ungulate Management 
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In June 2002, the Kaluakauila MU fence was completed, encompassing roughly 110 
acres of dry native forest. Presently, the exclosure is pig-free. In all likelihood any feral 
pigs stuck inside will not survive for long, as there is no water source in the exclosure. In 
November 2002 controlled hunts using dogs and volunteer hunters were conducted on 
four consecutive Fridays to keep heavy pig pressure off the fence. There were six pigs 
taken during these hunts. The public hunting season was opened in 2003, allowing 
hunters access back into this area. Unfortunately, due to recent fires this year in MMR, 
Kuaokala Game Management Area (GMA), Wai'anae Kai, Makaha, and Mokule'ia have 
caused the state to close all public hunting areas in the Wai' anaes again shutting off 
hunting to these areas. Reopen dates have not yet been set. NRS is investigating 
installing regulatory and informational signs that detail the purpose of the fence and make 
it clear that there are no ungulates within it. 
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1.5.e East Rim Ungnlate Control Area 

Goal: 
The overall goal is to reduce impacts from feral pigs in and around biologically sensitive 
areas, and eradicate goats in MMR. 

Discussion: 
Monitoring for ungulate activity within the East Rim UCA takes place along one 
permanent ungulate transect (MMR02A). Due to the thick vegetation, aerial and ground 
hunting in this area is difficult so most control within the UCA is done primarily with 
snares. There are three snare groups within the UCA. There are also two groups 
immediately to the west of the UCA, and another two to the southwest of it. NRS are 
also working with Wildlife Services to access this area and hunt from the valley floor. 
Due to restrictions on camping within MMR in 2003 Wildlife Services was only able to 
conduct one camp this year. 

NRS began ungulate control in January 1998, and since then have seen a decrease in 
ungulate sign along the transect (Figure 1-5). Catch rates remain low but constant 
(Figure 1-7), which is consistent with the goals of the UCA. In 2003, NRS conducted 
several ground surveys before and after the July 22 fire to see if any goat sign was 
present within this MU. If any goat sign were present NRS would then install "spot
snares" to catch the remaining goats. No sign was observed during any of the surveys 
and NRS feel that the last few remaining goats in this area may have been taken during 
one of the aerial hunts conducted by Wildlife Services. NRS will continue to monitor, 
survey and conduct control as needed until goat numbers arc down to zero. 

Figure 1-5 East Rim Ungulate Management 
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l.S.f Lower Malma Management Unit 

Because of access restrictions in areas with UXO, management of ungulates in Lower 
Makua MU has been severely limited. In August 2000, NRS were granted permission to 
camp in Makua Valley. This allowed NRS to expand ungulate management efforts in 
this unit. But due to restrictions put on NRS in 2003 camping in Lower Makua have been 
stopped until further notice. 

Goal: 
The overall goal for the ungulate program in the Lower Makua MU is to eradicate goats 
from MMR and to reduce feral pigs in and around actively managed areas. 

Discussion: 
Presently, there is one ungulate monitoring transect (MMR05) read quarterly to assess 
ungulate activity in this MU. 

Ungulate control programs involving Wildlife Services, staff hunters and snares are on 
going. Four aerial hunts were conducted in 2003, netting two goats. In addition, Wildlife 
Services conducted ground hunts once a month in and around this unit. In 2001, NRS 
installed two snare groups within the MU, netting a total of six goats and two pigs. Since 
that time, someone illegally accessing the area pulled one. In 2002, two new snare 
groups were installed in the back of the valley,just above the MU. These two groups 
netted four goats and two pigs. 

Whi Ie most ungulate control efforts have focused on goats, NRS have been discussing 
strategies for managing pigs on the valley 1100r efforts is ongoing. 

Figure 1-6 Lower Makua Ungulate Management 
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Transect data indicates that ungulate activity declined remarkably since control was first 
initiated, up until the first quarter of2002 (Figure 1-6). The subsequent spike may be the 
result of pig activity rather than goat activity. All of the sign recorded on the transect 
were old hoof tracks. It can be very hard to distinguish between old goat and pig tracks 
especially without any scat to provide supplementary confirmation. Figure 1-6 also 
indicates that there is a corresponding decline (in relation to ungulate activity) in the 
number of ungulates being removed. This is to be expected as there are fewer goats to be 
snared and those that are left become more wary and difficult to track after intensive 
hunting. CUlTently, the snares are set for goats, rather than pigs. Thus goats are being 
controlled more than pigs; pigs are much shorter than goats and it is not always possible 
to set a snare to catch both animals around the neck. Therefore, pig numbers are not 
reflected in the corresponding catch decline. Ground hunting will continue until no goats 
are removed for a period of one year. NRS and Wildlife Services personnel have noticed 
sign to indicate that hunters are accessing this area on foot. Hunting dogs have been seen 
andlor heard during trips into the area. Aerial hunts will continue for now but at less 
frequent intervals. The new contract requirements for Wildlife Services will be the same 
for this MU as is for ·Ohikilolo MU and East Rim UCA. 

l.S.g C-Ridge Management Unit 

Goal: 
The overall goal is to reduce impacts from feral pigs by reducing pig numbers in and 
around biologically sensitive areas and eradicating any goats that may be present. 

Discussion: 
Rough terrain and the presence ofUXO restrict access to C-Ridge MU. Active resource 
management is minimal in this unit as NRS only visit C-ridge twice per year. Monitoring 
and control arc done along one transect above the MU and in several snare groups located 
in close proximity at Kahanahaiki MU. Aerial hunting and snaring have removed goats 
from areas adj acent to the M1.J. 

l.S.h Ko'iahi Ungulate Control Area 

Goal: 
The overall goal for Ko'iahi is to eradicate goats from the area and reduce feral pig 
impacts around rare plant popUlations. 

Discussion: 
Presently, there is one ungulate monitoring transect (MMR04) used to assess ungulate 
activity in this MU. Goat control programs involving Wildlife Services are ongoing. In 
2002, seven aerial hunts were conducted and one in 2003. In addition, Wildlife Services 
conducts ground hunts in this unit. Intensive pig control has not been deemed necessary 
in this area because of the lack of regular pig sign in the area. Figure 1-7 indicates a 
steady drop iu ungulate activity until the second quarter of2002. This decline 
corresponds to control effort. The spike in activity in the second quarter of2002 is to be 
expected as control efficiency drops with low ungulate popUlation numbers. 
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Figure 1-7 Ko' iahi Ungulate Management 
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1.6 Schofield Barracks Military Reservation 

1.6.a Schofield Barracks West Range 

Because of access problems in UXO areas, management ofresources in SBW has been 
severely limited. In 2000, PCSU granted NRS permission to access all areas in SBW 
outside the perimeter firebreak road. These previollsly off-limits areas constitute the bulk 
of the forested lands within the training area. In addition, pClmission to use high
powered rifles for ungulate control was grantcd. Ungulate monitoring has taken place 
along one transect located on the summit of Mt. Ka' ala (Ka' ala MU), which is outside the 
UXO high-hazard area. 

NRS have been controlling ungulates in SBW on a limited basis for several years. Most 
of the control work has focused on a popUlation of goats that appears to be incipient in 
Schofield Barracks. In 1998, a Range Control employee at Schofield Barracks infonned 
NRS that he had observed goats on SBW firebreak road for the first time. The population 
inhabits the Lower Ka' ala NAR, and the northern portion of SBW. People familiar with 
the history of the area speculate that goats escaped from a goat ranch adj acent to Ka' ala 
NAR founding the population. In September 1998, NRS flew a DLNR INARS crew to 
the summit ofPu'u Kama'ohanui, a prominent peak on the ridge, which borders SBW. 
This inter-agency cooperative effort resulted in the NARS crew removing fifteen goats 
and two pigs from the area. In April 2000, NRS, DLNR staff and volunteers installed 
several snare groups and conducted hunts in SBW. A total of 58 goats and five pigs have 
been removed since the intensive snaring effort was initiated in the area. Wildlife 
Services has also been contracted to eradicatc a popUlation of feral goats that inhabit 
SBW. The 2003 contract stipulated alternating hunts once and twice a month but the 
Army's busy training schedule has hindered these efforts. As it stands, only two hunting 
trips were allowed access in SBW during the contract pcriod. NRS also contracted 
Wildlife Services to reduce goat numbers in Lower Ka' ala NAR, where the source of the 
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goat population is located. This is done in accordance with the DLNR and The Nature 
Conservancy of Hawaii. The 2003 contract stipulated one hunt quarterly but issues with 
helicopter safety precluded the completion of this line item. To date, their effOlts have 
removed 69 goats and one pig. The Wai'anae Mountains Feral Goat Management Group 
is also working on long-term solutions to the goat problems in this area. Presently, the 
group is still looking for funding sources to provide labor and materials to fence a portion 
ofKa'ala NAR, which is adjacent to the privately owned goat ranch. Once the Makua 
Implementation Plan is signed and implementation begins, moneys will be made 
available for the constmction of these necessary fences. 

L6,b Ka'ala Management Unit 

Goal: 
The goal within this MU is to maintain low levels of ungulate activity, protect the 
relatively intact forest located within the bog and protect rare and endangered species. 

Discussion: 
The one ungulate transect (SBW03) located in this MU is read quarterly. Incidental 
observations and transect data (Figure 1-8) indicate that feral pig activity is low. Concern 
has been expressed about incidental observations of pig sign in the area around the MU. 
Presently, a fence encircles the halfofthe bog area that is controlled by DLNR. In its 
current condition, the fence offers no protection from encroachment by ungulates from 
the SBW, Lualualei, or Wai' anae sides. NRS are in the process of constmcting two 
strategic fences on the Kama' ohanui and Hale' au' au sections of the summit to prevent 
pig ingress into the bog from these areas. The Ka'ala Watershed Protection Project 
organized the fence construction. This group is a cooperative effort between DLNR , 
Board of Water Supply, TNC, Army, and USFWS. Fence routes have been scoped and it 
appears that a combination of strategic and conventional fencing will be the most 
efficient means of protecting the area. 

In 2002, NRS and DLNR noticed an increase in pig activity. Snares were placed within 
the bog, netting two pigs. NRS have found that snared pigs dug up large forest areas so 
this control method is not optimal for use in this area due to the very soft soil of the bog. 
In Feb. 2003 the snares were pulled and controlled hunts with dogs and volunteer hunters 
took place. Four hunts yielded four pigs. These hunts were very successful due to good 
communication between NRS staff and volunteer hunters, and the availability of 
volunteer hunters to assist NRS. Because of this the goals for this MU was met as shown 
in (Figure 1-8) below, ungulate activity dropped to just about zero after these hunts took 
place. Controlled hunts will be scheduled in the future as the need arises. Although goat 
popUlations occur nearby, habitat within this MU may be unsuitable for goats and none 
have been detected in this MU. If ungulate activity levels increase dramatically around 
the area or if goat activity is detected inside the MU, NRS will conduct animal control. 
Personnel shall continue to monitor the situation and take appropriate actions. There is a 
small population of goats that is relatively close to the summit ofKa 'ala in the Wai'anae 
Kai Watershed Management Area. This area comes under the direction ofDLNR, which 
plans to eliminate the herd by aerial hunting. 
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Figure 1-8 Ka'ala Ungulate Management 
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1.6.c Schofield Barracks South Range 

Goal: 
The goal within this MU is to keep feral pigs from threatening rare and endangered 
resources. 

Discussion: 
Resource management is limited in SBS. Most ofthe areas within SBS consist of heavily 
disturhed and altered forest. As a result, all of the management conducted by NRS in 
SBS focuses on single rare or endangered species and their associated habitat. At 
present, NRS are not monitoring any ungulate transects within SBS. Any ungulate 
activity observed during routine visits to the area is noted. Feral goat activity has not 
been observed and no goats are known from the area. NRS plans to install a fence 
surrounding just over an acre of 'ie 'ie which harbors two species of native land snails, 
which are Species of Concern (SOC). 

NRS do not conduct any ungulate control in SBS, however, in the past, volunteer hunters 
have removed pigs from the area. Department of Defense recreational hunters may hunt 
in SBS but no hunting records have been obtained by NRS, Presently, the hunting 
program is on hold due to staffing limitations and security issues on base. NRS and 
Environmental Division Chief Alvin Char have reviewed the Standard Operating 
Procedurcs (SOP) pertaining to the hunting program and are hopeful that this program 
can be brought back into use as a management tool. 
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1.6.d Schofield-Waikane Management Unit 

Goal: 
The goal within the Schofield-Waikane MU is to ensure that feral pigs are not impacting 
rare and endangered resources, and to reduce pig impacts in areas that are actively 
managed by NRS. 

Discussion: 
This MU has one monitoring transect (SBE02) which is read twice per year (Figure 1-9). 
NRS do not expect ungulate activity to cOlTelate with ungulate control as no large-scale 
ungulate control has been conducted. Also, the transect has been read infrequently due to 
difficult weather conditions in the MU. Due to flying restrictions in 2003 the ungulate 
transect was not read. Presently, ungulate control takes place in and around areas that are 
being actively managed for rare species protection.· Large-scale fencing projects are not 
feasible due to the steepness of the terrain and close proximity to frequently used 
recreational trails. It may be possible to erect small-scale fences around biologically 
sensitive areas or rare plant populations. Since March 1998, two snare groups in the MU 
have removed eleven pigs. Figure 1-9 shows that with the given control efforts pig 
activity can be kept to a minimum in areas in need of protection. The topography of the 
region lends itself to this type of management effort. Because there appear to be no 
resident pig populations in the MU, ungulate management is not expected to change until 
NRS have identified resources critically in need of increased protection (fencing, 
shooting, additional snaring, etc.), given limited staff. 

Figure 1-9 Schofield-Waikane Ungulate Management 
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Kamehameha Schools (KS), the State of Hawaii, Dole Foods, and Attractions Hawaii 
lease Kawailoa Training Area to the Army. In past years, NRS has worked on a 
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cooperative fencing projects with KS and other land managing agencies. One project was 
to enclose Lehua Maka Noe Bog and is described in the 1999 PCSU report. In 2001, 
another jointly funded exclosure, encompassing roughly 150 acres, in Upper Pe'ahina i'a 
was completed and is discussed in the 2000 PCSU report. NRS are presently in the 
process of getting another fence built adjacent to the Upper Pe 'ahina i'a fence 
encompassing roughly 200-250 acres. Bidding has been completed and work should 
hopefi.llly begin soon. Plans to eventually build a fence at Lower Pe'ahina i'a are also 
being discussed at this time. In addition to these fencing projects, the Army has 
demonstrated its commitment to Ko 'olau natural resource protection by participating in 
the Ko 'olau Watershed Partnership. To address the impact offeral pigs in the lower 
elevations of Kawai loa NRS has held meetings with other members of the Ko 'olan 
Watershed Partnership whieh proposed hiring someone to coordinate hunting in this area. 
NRS hope that this partnership will help bui ld support for increased ungulate control and 
ecosystem management within the MU, as well as throughout the entire Ko 'olau 
Mountain range. 

1.7,a Poamoho Management Unit 

Goal: 
The overall goal is to ensure that feral pigs are not impacting rare and endangered 
resources within the MU. 

Discussion: 
Presently, no ungulate control or monitoring is being conducted by NRS in the Poamoho 
MD. Because this unit is in close proximity to a very popular hiking trail and a public 
hunting area, NRS limitcdmanagemcnt in the past to rare species monitoring and weed 
control. Monitoring for pig sign is conducted during on-going management projects. 
Ungulate control and monitoring will be implemented, with the State's permission, if 
NRS determine that resources are in need of protection from ungulates. 

Presently, the only mechanism for ungulate control is the Division of Forestry and 
Wildlife's public hunting program, which is administered by the State of Hawaii's 
DLNR. P0l1ions of the Poamoho MU are located in Unit "c" of the Ewa Forest Reserve 
where bag limits allow for one pig of either sex to be taken per day. Unit "c" allows for 
year-round hunting on weekends and State holidays. The State of Hawaii is responsible 
for making all management decisions in the area between the Poamoho and Schofield
Waikane trails. Presently, Dole restricts access to the I'oamoho trail due to the increase 
of vandalism on fanning equipment and product theft. This restriction has totally closed 
off access to the hunting area yet somc hunters still access this hunting area through 
various ways. NRS support DLNR 's effort to work with Dole to reopen the access to the 
hunting unit. NRS is also working in conjunction with the Pig Hunters Association of 
Oahu (PHAO) on this. Efforts to regain public access to this area are still ongoing. 
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1.7.b Upper ])e'ahinai'a Management Unit 

Goal: 
The overall goal in this MU is to reduce impacts from feral pigs within the MU and 
exclude them from biologically sensitive areas. 

Discussion: 
Monitoring of feral ungulates takes place along two pemlanent ungulate transects 
(KLOAI2) and (KLOAI4) which are monitored twice per year. In 1998, two snare 
groups were established in this MU. These groups have since removed 13 pigs. 

OWPP is considering cooperatively funding another ungulate exclosure in the area. The 
Helemano drainage was selected for the site of the next fenced area. A route has been 
flagged, contractors have seen the proposed area and have submitted their bids for the 
project. NRS is in the process of finalizing and awarding the project to the winning 
bidder hopefully work will begin shortly. The USFWS and Kamehameha Schools have 
already committed funds to the project. NRS plans to remove pigs from the proposed 
Helemano fence by combining hunting efforts during and after completion of the fence as 
NRS feels necessary. Snaring would not be used unless NRS feels there is no better 
altemative to removing pigs from the area and hunting has failed to remove any pigs left 
within the fencc. 

Transect data shows that there are no ungulates within the fence at this time (Figure I-
10). At present, all ofthe snares within the MU have been removed in order to assess 
changes in ungulate movcment pattcrns. Transect KLOAl2 is now read both inside and 
outside of the fence in order to have a comparison and to keep abreast of any breach in 
areas likely to be breached like stream crossings where pigs have breached the fence in 
the past. 

Figure 1-10 Upper Pe'ahinai'a Ungulate Management 
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1.7.c Lower Pc'ahiniii'a Management Unit 

Goal: 
The overall goal in this M U is to minimize impacts to rare and endangered resourees 
within the MU and in areas where NRS are conducting active management. 

Figure 1-11 Lower Pe'ahiniii'a Ungulate Management 

90 r---~~----~~------------~~----------~' 14 

80 
soares removed 12 

70 . 

60 

8) 50 
'l) 

$. 40 

30 

20 . 

10 
. 2 

0 o 
11/96 11197 1/99 IV 199 11100 110 I 11101 1102 1103 111103 

Date (Quarter/Month) 

Discussion: 

; c:::::J Pigs Taken 

! _Hunted 
, __ KID5 

! --+--KLOI3 

Ungulate management takes place only in and around areas where NRS actively conduct 
rare species and non-native plant management. Lower Pe'ahinai'a is a difficult place to 
conduct animal control and monitoring. The terrain is steep and dense, which limits the 
areas where NRS can effectively hunt and set snares. In addition, with the lack of fences 
and minimal hunting pressure in the surrounding area, there is continual ingress of pigs. 
In 2000, five snare groups were placed in and around this MU. In 2000-2001 Twenty-six 
pigs were removed. Monitoring for ungulate activity takes place along two ungulate 
transects (KLOOS and KLO 13). NRS will discontinue to monitor KLO 13 beginning this 
year due to more negative impacts caused by monitoring the transect than done by feral 
pigs. The terrain dictates that monitoring transects be placed along ridge tops, where pig 
traffic is often focused, thereby biasing ungulate activity data. Data from transects 
(Figure 1-11) does not reflect any profound changes in ungulate activity in response to 
control and will need to be analyzed as management strategies evolve. NRS believe that 
the snaring efforts in this area were ineffecti ve at protecting the area as a whole. 

Public hunters are still accessing this area from time to time and have removed snares in 
the past. As a result, NRS removed all of the snares in May 2001. At the same time a 
two-day trial hunt utilizing public hunters was attempted. Overall, the hunt seemed to be 
very successful, with up to eight pigs removed in one day. It was hard to get a true count 
of all the pigs removed as the dogs came upon several piglets and killed them before the 
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hunters could reach them they're were also up to three adults removed during this hunt. 
Logistically, it appears that more details need to be worked out before this sort of action 
is attempted again. Dogs were lost in the course of hunting and it took several days to 
retrieve them all. Access has been made difficult with new gates, which the landowners 
have installed. In the future, it would be more advantageous for the hunters to have 
access independent ofNRS. Then, hunters would not have to rely on NRS to search for 
any dogs that may be lost. NRS will try to work with landowners to gain access through 
their lands for public hunters. NRS will also talk to local hunters who hunt this area to 
get an idca of the pig movement and densities that they encounter while hunting the area. 
Cooperative efforts with public hunters could prove to be useful for further management 
of the area. NRS are currently in negotiations with KS over utilizing public hunters, who 
have proper liability insurance coverage, as a way of managing pig populations in this 
area. NRS feels it would also bc advantageous to erect strategic fences in order to stop 
major pig movements and protect the ridgctops and pu'u's in the area. Because of this 
discussions of a Lower Pe' ahinai' a fence are in progress scoping for the proposed fence 
has already been done and steps are being taken to get it built. Pigs have a negative 
effect on weeding due to soil disturbance mainly through digging/rooting that triggers 
weed seed germination. NRS have sct up a couple of plots to look at affects of weed 
control and possible interactions between ungulatcs and weed control efforts. Refer to 
Section 2.9.c of the Weed Chapter for more information on this. No amount of control is 
going to be successful at completely keeping pigs out of the area until ex closure fences 
are erected. 

1.7.d Castle Management Unit 

Goal: 
The overall goal in the Castle MU is to reduce feral pig impacts within the MU and 
exclude them from biologically sensitive areas. 

Discussion: 
Monitoring for feral ungulates takes place along one permanent ungulate transect 
(KLOII), which is monitored twice per year. 

In November 1998, NRS completed fencing Lehua Maka Noe Bog near the Ko 'olau 
Summit/Castle Trail junction. Approximately one acre in size, Lehua Maka Noe Bog is 
an example of an extremely rare habitat type on O'ahu. It contains many rare species, as 
well as three endangered species. This project was a cooperative effort between the 
Army and KS. The fenced unit is monitored twice per year and remains pig free. 
InfoIDlational signs were installed this year explaining the purpose of the fence and 
importance of the area. 

Data from the transect does not reflect any profound changes in ungulate activity in 
response to ungulate control (Figure 1-12). Ungulate activity appears to fluctuate in this 
area. It could be that the pigs are moving in response to food availability. In response to 
the lack of any profound changes in ungulate activity or catch rates, NRS removed the 
two snare groups in 2000. The lack of productivity of these groups did not WaITant the 
effort required in maintaining them or the degradation of the native forest (snared pigs 
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digging up area). It seemed that these groups were acting as an ungulate "sink" for the 
area as a whole without actively reducing overall numbers. Without a fence to 
effectively exclude pigs from the area, any ungulate management actions imposed would 
be unproductive. NRS hopes to work with Ko 'olau Watershed Partnership members to 
possibly open access to this area to allow hunting. 

Figure 1-12 Castle Ungulate Management 
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The overall goal in this MU is to reduce feral pig impacts to rare and endangered species 
by reducing pig numbers as the need arises. 

Discussion: 
Resource management in this unit is centered on rare plant and snail species. Ungulate 
transects KLOO I, KL002 and KLO 10 were removed in 2000 as no ungulate control or 
intensive rare plant management actions are taking place in these areas. Incidental 
observations of pig activity arc made when NRS conduct quarterly fieldwork. One snare 
group had been established in this management unit. Five pigs were snared. However, 
the snare group has been removed because it is in a very remote area and has not been 
particularly productive. IfFLIR technology had proved to be a successful animal control 
technique it would have been utilized in this MU. NRS may consider fencing portions of 
this area since it contains a high density ofrare species and has topography that is 
relatively easy to fence. Hawaii Reserves, Inc., the management company for the Church 
of Jesus Christ of Later Day Saints, has been contacted. They accompanied NRS on a 
trip to Kahuku Cabin in 2001. The representatives seemed very receptive to the work 
being done and to the potential for large fencing projects in the future. NRS will 
continue to work with the representatives from Hawaii Reserves, Inc. to encourage 
fencing projects and hunter access to this area to meet the overall goals for this MU in the 
future. 
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1.8 Kahuku Training Area 

Goal: 
The overall goal at KT A is to reduce impacts ffom feral pigs in and around rare plant 
populations. As the need arises, ungulate control will be administered around the rare 
plant species that are being monitored. 

Discussion: 
Management in KTA is centered around rare species populations. Presently, there are no 
ungulate monitoring transects in KTA. In 2003, NRS identified a patch of nice forest, a 
possible MU. NRS needs to evaluate the ungulate threat in this area by installing a 
transect, and possibly hunt/snare and fence as necessary. NRS are still in the process of 
surveying KT A. Ungulate sign and specific threats are noted whenever they are 
observed. 

Currently, the only mechanism underway for ungulate control is the Division of Forestry 
and Wildlife's public hunting program, which is administered by the State of Hawaii's 
DLNR. Portions of KTA are in close proximity to Unit C in the Piipiikea PaumalU Forest 
Rescrve where bag limits allow for one pig of either sex to be taken per day. Hunting in 
Unit C is permissible on weekends and State holidays year-round. NRS would support 
other areas ofKTA being opened for public hunting. NRS will also look into the Army's 
recreational hunting program that would allow hunting in certain areas in KT A. NRS 
staff hunts are also a possibility if the need arises. 

1.9 Dillingham Military Reservation 

Resource management in DMR occurs only around rare species and in relatively intact 
stands oflonomea (Sap indus oahuensis) forest. Although pig sign has been observed, 
feral ungulates have not been identified as a major threat to resources within DMR. The 
native environment has been seriously altered through previous human use of the area 
and the invasion of weedy plant species. Most of the remaining native resources occur on 
rock talus or steep slopes, which arc inaccessible to pigs. There are no permanent 
ungulate transects in DMR. Monitoring is limited to incidental observations of pig 
activity. NRS regularly observe ungulate sign in the area and recently observed 
significant ungulate threats to DMR resources. Surveys earlier this year noted increased 
pig sign along a small stream that borders an area of native forest. Staff and volunteer 
hunters will most likely be used to address this problem in the future. 

1.10 Offsite Ungulate Control Areas 

1.10.a Three Points Pig Control 

NRS, in cooperation with DLNR, initiated pig control in an area within Mokule'ia Forest 
Reserve exhibiting extremely high pig activity and damage. This area is on State land, 
just outside the southeast rim of Makua Valley. The damage in 2000 was amongst the 
worst ever observed in a natural area by NRS. Huge areas were rooted and devoid of any 
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ground cover. Aggressive weedy species, including Rubus argutus (blackberry) and 
Mefinis minutiflora (molasses grass) were quickly becoming established. In addition, the 
Makua Rim fence was being undermined in many places and it was necessary to 
reinforce it with horizontal fence aprons. It was speculated that this high level of 
localized activity could be due, in part, to the fences that NRS have erected around 
Makua Valley. The fences may have funneled animals into the area or changed pig 
movement and distribution patterns. Other possible reasons include the flat nature of the 
area in comparison to surrounding areas. Pig control was begun shortly after the 
discovery of a new population of Cyanea grimesiana ssp. obatae. This population and 
another of Alsinidendron obovatum, both extremely rare species, were in close proximity 
to the heavily damaged area. In January 2000, DLNR and NRS installed snare groups 
throughout the Three Points area. Pig catches were among the highest observed from any 
area where NRS conducts animal control. A total of 44 pigs were removed before 
October 2000, when all the snares were removed in preparation for the installation of the 
fenced exclosure. In April 2001, reconnaissance of the fence line began, and by July, 
approximately six acres of forest encompassing the C. grimesiana ssp. obatae were 
fenced. It is believed that fence protection is unnecessary for A. obovatum due to the 
steepness of the terrain where it is located. This exclosure may also provide a protected 
site for reintroduction of stock from the A. obovatum population. Effects on pig 
movement patterns will have to be assessed before it is determined ifit is necessary to 
erect ildditional fencing. NRS will work with DLNR to coordinate access to areas that 
are land-locked by private landowners. Since the opening of the Mokule'ia Forest 
Reserve hunting area, hunters have been accessing this area through the Mokule 'ia trail, 
and as of 15 September 2003 15 catches have been reported from this area. NRS will 
continue to work with the hunting community to get catch reports from this area. 

1.10.b Lower Ka'ala Natural Area Reserve 

The first feral goat control effort initiated by NRS in Mt. Ka'ala Natural Area Reserve 
was conducted in June 2002. A total of 48 animals were removed over a two-day hunt. 
Another hunt was conducted in February 2003. A total of 19 animals were removed over 
the two-day eff0!1. NRS have just completed a two-day hunt in Sep. 2003 removing 25 
anil11als. 

1.10.c Ka'ella - Keawa'ula 

The Ka'cna-Keawa'ula area is in no need ofunglllate control at this time. NRS will 
monitor the area for ungulate activity and initiate control efforts as needed. 
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Table 1-1 Management Recommendations 
Range MU AcHOIl '. 

. ..• ' ..... Q4; .Qr Q2 Q3 
. . 03 04 04 04 

DMR Implement ungulate control as need arises around rare X X X X 
srecics and lonomea (Sapindlls oahuensis) stands. 

MMR Kahanahaiki Monitor transects. X X X X 
MMR Kahanahaiki Check snares. X X X X 
MMR Kahanahaiki Inspect/maintain fences. X X X X 
MMR Kahanahaiki Improve enforcement dllljng hunting season. X X X X 
MMR Kahanahaiki Aerial hunt once this year. X X X X 
MMR Kahanahaiki Repair burned fence X X 
MMR 'Ohikilolo Aerial hunt once this year. X X X X 
MMR 'Ohikilolo Monitor transects. X X X X 
MMR 'Ohikilolo Inspect/maintain fences. X X X X 
MMR 'Ohikilolo Check snares. X 
MMR 'Ohikilolo Investigate satellite collars. X 
MMR Lower Extend Liptcn fence X X X X 

'Ohikilolo 
MMR Lower Repair burned fence X X 

'Ohikilolo 
MMR Kall1akauila 1\10nitor and extend transect. X X X X 
MMR Kaluakauila Monitor fence line. X X X X 
MMR Kaluakauila Design and install infonna tional signage X 
MMR Kaluakauila Repair burned fence X X 
MMR East Rim Coordinate camping \'lith \Vildlifc Services. X X X X 
MMR East Rim Aerial hunt once a year. X X X X 
MMR East Rim Check snares. X 
MMR East Rim Monitor transects. X X X X 
MMR East Rim Conduct ground surveys X X 
MMR Lower Makua Monitor ungulate lran~ects. X X X X 

't;:iMR Lower Makua Conduct aerial goat shooting once this year. X X 
MMR Lower Makua Conduct Wildlife Services hunts once/month. X X X X 
MMR Lower Makua Investigate potential for fencing projects for portions of X X X 

MU. 
MMR Lower Makua Install ncw transect if needed X X 
MMR Lower M5kua Investigate satellite collars. X X 
MMR C Ridge Monitor ungulate sign around rare species. X X 
MMR Ko'jahi Conduct ground hunts. X X X X 
MMR Ko'jahi Monitor transect. X X X 
MMR Ko'jahi Conduct one aerialgoat shoot X X 
Offsite W. Makaleha Monitor 3-points fence. X X X X 
Off'site W. Makaleha Monitor 3-points catch reports X X 
Offsite Lower Ka' ala Conduct goat control efforts with Wildlife Services and X X X X 

NAR NARS, 
SBW Investigate feasibility of aerial shooting. X 
SBW Scope other areas to determine extent of goat X X X X 

infestation. 
SBW Conduct goat control efforts with \;Vildlife Services and X X X X 

NARS. 
SBW Check snares. X X X X 

'Sinv- -
GarMan fence X X X X 

~--
Ka'ala Monitor transect. X X X X "_SBW 

I SBW Ka'ala Scope area for fen~e construction. X X 
SBW __ ~ala Conduct controlled hunts as need arises X X X X 
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Range MU ." Action •• 
........ >. ·121 i.9I X .122 q;t 

". . . . ..•.. ..' '03 04 04. 04 
SBS Monitor ungulate imr3cts around rare species. X X X X 
SBS Consider removing fences around outpiantings X X 
SBS Fence 'ic'ie p'!.tch X 
SBS Check on DOD hunting program X X 
SBE Schofleld- Monitor ungulate transects. X X 

Waikane 
SBE Schofleld- Monitor snare groups. X X 

Waikane 
SBE Check on DOD hunting program X X 
KLOA Poamoho Help DLNR, PHAO facilitate access X X 
KLOA Upper Consider installing strategic wings and making stream X X X 

Pe'ahinai'a crossings more ungulate proof. 
KLOA Upper Install snares around perimeter as needed. Especially X X X 

Pe'ahinaj'a stream crossings 
KLOA Upper Read ungulate transect. X X X X 

Pe'ahinai'a 
KLOA Upper Continue cooperative actions with OWPP to complete X X X X 

Pe'ahinai'a Helemano fence. 
KLOA Upper Monitor fence line X X X X 

Pe'ahinai'a 
KLOA Upper Help facilitate hunter access X X X X 

Pe'ahinai'a 
KLOA-' ... -" .. ~ 

Lower Monitor transect. X X 
Pe'ahinai'a 

KLOA Lower Talk with hunters about numbers removed. X 
Pe'ahinai'a 

KLOA Lower Talk with KS about getting access for public hunters. X 
Pe'ahinai'a 

KLOA Lower Scope fence line and discliss with OvVPP. 
Pe'ahinai'a 

KLOA Castle Inspect/Maintain Bog Fence. X X 
KLOA Castle Read ungulate transect. X X 
KLOA Kahuku Cabin Investigate Ha\vaii Reserves, Inc. \villingness to build X 

cooperative fence. 
KLOA Kahuku Cabin Investigate Hawaii Reserves, Inc. willingness to provide X X 

hunter access 
KTA Identify Biologically Significant Areas and determine X X X 

and address ungulate threats. 
KTA Install Ungulate Transect in possible MU. X X 
KTA Check on DOD hunti~lg program X X 
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CHAPTER 2 WEED MANAGEMENT 

2.11ntrodnction to Weed Management 

Introduced plant species (weeds) threaten endangered species and native ecosystems by 
altering habitat and disrupting community structure. Weedy species out-compete natives 
for light, space and nutrients. Left unchecked, weedy species will replace the native 
forest and are therefore one of the primary focuses of all natural resource programs in 
Hawai'i. 

NRS have been conducting weed control on Anny lands for eight years. Management 
objectives have been developed following a four-step approach: surveying, prioritizing, 
controlling, and monitoring. Using these four steps, NRS have tailored weed control 
efforts to individual sites. The overall goal is to minimize, remove, and prevent weed 
species from impacting native forest, thus preserving both the natural communities and 
the individual species that are unique to Hawaii. This year, NRS maintained a high level 
of attention to the weed management program. 

2.2 Weed Surveys 

Surveys are conducted to assess, detect and prioritize weed problems across training 
areas. These surveys allow NRS to study their distribution and track their spread over 
time. In this way, NRS can respond to weeds dispersed by Army training. 

NRS conduct road and landing zone surveys annually at locations that have a high 
potential for invasive introduction of weeds from military activities. NRS also conduct 
weed surveys along ungulate transects; ungulates are important alien species vectors. 
Survey routes and results are presented within the discussion for each Training Area. In 
addition, incidental notes are taken of incipient or problematic weeds when they are 
observed anywhere on training areas during other field operations. New or unknown 
species are collected and sent to Bishop Museum for identification. For especially 
invasive species, NRS perform helicopter surveys to identify the extent of infestations 
that cannot be mapped from the ground. While performing aerial surveys, a GPS is used 
to map individuals. These maps direct plant removal on the ground and greatly facilitate 
navigation to outlying targets. 

2.3 Weed Prioritization 

Weeds are widespread throughout Army training lands and therefore NRS must prioritize 
weed control projects to ensure the most efficient and effective usc of time. Factors 
important in determining weed control prioritization include invasiveness, distribution 
(incipient/widespread), and proximity to native forest. 
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Weed species vary in level of invasiveness and potential to dominate native areas. These 
inherent traits are taken into account when NRS prioritize weed projects. NRS rely on 
the cumulative knowledge of the conservation community in Hawai'i to determine the 
invasiveness of species for which staff do not have personal experience. The species 
most successful at invading and dominating native ecosystems become the highest 
priorities for control. 

Weeds are also classified as either incipient or widespread, based on abundance in a 
given area. Incipient weeds exist in a very small area and may not yet be established. 
These populations are high priorities because of their high potential for eradication. 
Widespread weeds are found in high densities in many areas and controlled only in areas 
where native forest is relatively intact. 

The proximity of a weed to native forest is also used as a determinant in setting weed 
control project priorities. Incipient weeds in close proximity to intact native forest are a 
higher priority for control than those located far from intact forest. All of the above 
factors, as well as accessibility and available management tools, are used in combination 
to select the weed control projects that are worth tackling. 

2.4 Weed Control 

Weed control aims to eliminate, either in one or repeated treatments, target weed species 
from a native forest area. The primary approaches and techniques used in weed control 
arc described in the following sections. Whenever possible, volunteer help is used. 
Weeding, as a general rule, requires a lot of labor. NRS hope to expand volunteer efforts 
in the future. In the past year, NRS have started to generate a list of projects appropriate 
for large groups of inexperienced volunteers; this will allow NRS to take advantage of 
last minute opportunities and accommodate the limited schedules of such groups. NRS 
also hope to form a core group of experienced volunteers who would be willing to 
commit to monthly or bimonthly service trips. Such a group would be valuable, and 
would supplement NRS effort. 

2.4.a. Weed Control Approaches 

Since NRS work in different types of areas, a variety of approaches are taken to weed 
control. Three general approaches used by NRS are gradual restoration, active 
restoration, and firebreak construction. 

Gradual (passive) restoration is the approach most often taken by NRS. Passive 
restoration involves sweeping through an area and removing no more than 20% ofthe 
alien canopy at a time. The key to passive weed control is slowly removing undesirable 
elements, while maintaining vital site characteristics, like light level, temperature, and 
humidity. Due to resource constraints, NRS focus effo11s on predominantly native forest. 
This approach is well suited for predominantly native areas, since it is efficient in time 
and effort. In 80% native forest areas, NRS work to eliminate alien species in as few 
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treatments as possible. In more mixed forests with 60% native cover and larger numbers 
of aliens, no more than 20% of the canopy is removed or opened during a treatment. 
Removing canopy trces at a higher rate can change the light regime of the forest to a 
point where invasive undcrstory species are favored. However, in some more open areas, 
such as Maile Flats in Kahanahaiki, it may be appropriate to remove more than 20% of 
the canopy, since the area is already adjusted to high light levels. The gradual approach 
is most useful for canopy weeds. Unlike canopy weed control, understory weed control, 
whether or not the site is 80% native, is generally conducted to eliminate target weeds in 
a single treatment. 

Active restoration is not used as often, since it is much more labor intensive and has the 
potential to change the site microclimate drastically. This approach is primarily used in 
very weedy, especially problematic areas. Active restoration involves the removal of 
greater than 20% of the canopy and the creation of an open gap, susceptible to weedy 
invasion. Common native species are often outplanted into the sites. In some cases, 
removal of large amounts of canopy may actually be desirable; Psidium cattieianum 
stands favor the recruitment of P. cattieianum seedlings. Eliminating the canopy may 
actually reduce P. callieial1ulI1 recruitment. Active restoration is currently underway at 
two sites: the Black wattle (Acacia mearl1sii) site, and the newly installed P. callieial1um 
monoculture site, both in Kahanahaiki. Black wattle is an incipient invasive in 
Kahanahaiki and P. cattieianum forms dense monocultures. At both sites, large trees 
were cut down, bucked, and piled into stacks, leaving large light gaps. Common natives 
were outplanted into the Black Wattle site, but the P. caltieianulJl site was not 
supplemented. Both projects arc described in detail in section 2.7a. 

Firebreak construction is done to reduce the fire risk to native forest patches and 
endangered species. Last year, NRS installed a large firebreak on Lower 'Ohikilolo ridge 
using weedwhackers and herbicide. The goal of firebreak construction is not necessarily 
restoration but protection of existing resources. The m,~ority of firebreak construction 
performed thus far has been in grass-dominated areas. While returning less-fire prone 
natives to the area is desired, fuel removal is a higher priority. Thus, firebreak 
construction often results in the creation of very large, open areas. 

2.4.b. Weed Control Techniques 

Control of weeds is conducted using a number of techniques, including manual, chemical 
and biological control. The method of control depends on the growth form of the target 
species (grass versus shrub versus tree), and the type of weeding project (active 
restoration versus gradual restoration versus firebreak). Manual and chemical control are 
often combined. Manual control includes all types of weeding done without the use of 
herbicide, for example, hand-pulling, grass-cutting, girdling, clipping, and felling. 
Manual control sometimes involves the use of chainsaws; all NRS take a chainsaw 
training class prior to use of a chainsaw in the field. In addition, all NRS undergo state 
certification for application of restricted use pesticides, although no pesticides with a 
stronger label than Caution are used in management. As a rule, NRS strive to use the 
most effective combination of control techniques to achieve optimum weed control with 
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minimal secondary effects on native plant species. In general, control of canopy weeds is 
done using a basal bark application of 20% Garlon 4 in Forestry Crop Oil. The following 
are definitions of the most common control techniques used by NRS: 

o Girdle-wound cut into the cambium of a tree trunk or shrub encircling its base with a 
chainsaw or treesaw; herbicide is usually but not always applied to the cut. 

o Cut-stump (Flush Cutl-tree or shrub trunk severed near the base; herbicide is usually 
then applied to the stump. 

o Frill-cut-wound cut with a hatchet or machete into the cambium of a tree trunk or 
shrub encircling the base, leaving the removed bark attached at the base to act as a 
trough for herbicide if applied. 

o Basal bark/Thin line-herbicide is squirted in a ring around the base of a weed trunk or 
stem. 

o Foliar spray-herbicide sprayed on the leaves of a plant. 
o Clip and drip-small stemmed weeds cut with pruners or loppers; herbicide is applied 

to the cut surface. 
o Weedwhacking-for grassy species; grass cut low to ground, herbicide is usually 

applied to new growth. 
o Handpulling-for young woody species or herbaceous species; entire plants are pulled 

from ground, including majority of roots. 
o EZJECT-.22 caliber shells filled with water-soluble systemic herbicide (either 

Garlon or Round-up) are injected directly into stems or rhizomes; shells pushed into 
plants using EZJECT injection equipment, hammer, or hand pressure. 

NRS have relied on other natural area managers' experience or their own set of efficacy 
control plots to determine products used to kill introduced plant species. Products used 
by NRS include: 

o Garlon 3A-a systemic herbicide diluted with water; applied as either a foliar spray or 
using a girdle, frill or cut stump method. Active ingredient: 44.4% triclopyr. 

• Garlon 4-a systemic herbicide diluted in FCO; applied generally as a basal bark 
treatment. Active ingredient: 61.6% triclopyr 

o Forestry Crop Oil (FCOl-an oil-based carrier used in thin line treatments with Garlon 
4 to improve penetration through bark and other plant tissue. 

• Glypro Plus-a non-specific, systemic herbicide diluted in water; applied generally in 
low concentrations. The patent on Round-up recently expired; Glypro Plus is a 
replacement for Round-up, and functions in much the same way. Active Ingredient: 
41.0% glyphosate. 

• Fusilade-a grass specific herbicide diluted in water; most frequently applied as a 
foliar spray. Active ingredient: 24.5% f1uazifor-P-butyl. 

• Escort-a systemic herbicide diluted in water; sprayed on the rhizomes of ginger. 
Active ingredient: 60% metsulfuron methyl. 

While control methodologies have been developed for most problem weeds, NRS are still 
experimenting with techniques for effectively treating for a few species, including 
Blechnllll1 occidentale, and A triplex selnibaccata . Discussions of the results of these 
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trials are included in the control sections for the 'Ohikilolo MU and Ka'ena NAR, 
respectively. 

2.4,c. Weed Control Effort Form 

Last year, a Weed Control EffOli Form (WCEF) was developed. It is included in this 
report as Appendix 2-B. This form provides a written record of weed management. It 
tracks species treated, cffmi in people hours, area treated, and pesticide use. It guides 
scheduling, prepping, and packing for future trips. It helps deternline efficacy of 
different control techniques. It provides a guide for more efficiently treating weedy areas 
and provides continuity between trips, so effort is not duplicated. It is an important tool 
in making the weed management program more cohesive. NRS passed on the WCEF to 
OISC, who adapted it to fit thcir needs. 

2.4.d. The Human Effect - Sanitation Policies 

Working in weedy areas, there is always the potential for NRS to act as dispersal vectors. 
In order to reduce this potential, NRS have instituted several sanitation policies, 
described below. Awareness of possible weed problems is the best defense. NRS and 
volunteers are encouraged to think critically about all field activities and their unforeseen 
consequences. 

• Vehicles. All vehicles are washed at the end of the week. If a vehicle goes to a site 
known to have particular invasive weeds, it is washed at the end of the day. Examples of 
such sites are KTA and OP Halo on SBS. KTA, which receives heavy military use, is 
homc to a numbcr of invasive weeds, including PennisetUl!1 setaceum, Melochia 
umbellata, and Acacia mangium. OP Halo is the site of a prolific incipient weed, Senecio 
maciagascariensis. 
• Footwear. NRS footwear is washed at the end of each work day. Each NRS has two 
sets of tab is, one solely for use in the Waianaes, and the other solely for use in the 
Ko 'olaus. 
• Fencing. Fencing gear, including panels, posts, and fence rolls, is stored in a sterile 
place until it is needed. Currently, NRS store all fencing material in storage rooms at the 
NIKE site or on paved/graveled areas at the baseyard. Fencing material is not reeycled. 
• Sling nets. Sling nets are washed whenever they appear dirty. NRS evaluate each LZ 
based on the LZ weed list, and have identified LZs with weeds of concern. They are 
'Ohikilolo (Triwnfetta semitriloha, Cirsium vulgare) and Ka'ala (Rubus argutus). After 
use at either of these sites, sling nets arc washed. 
• Rat bait. Every year, approximately 1,225.51bs of rat bait arc used in the field on 
Almy lands. NRS decided to evaluate two different brands of rat bait, Ramik and 
Eaton's, and determine if either is a potential source of weeds. Ramik bait is not 
formulated with seeds, but rather with cracked com, milled grain, and wax. Eaton's bait 
is fonmtlated with seeds and wax. Germination trials indicated that Eaton's is a potential 
weed source, while Ramik is not. Two Convolvulaceae species, Ipomea tri/aha and 
another as yet unidentified vine, germinated out of the Eaton's bait. Please refer to 
Appendix 2-1 for details of the germination trials. 1. tri/oha is a very fast growing vine, 
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and reaches reproductive maturity quickly. Fortunately, NRS primarily used Ramik bait 
in the past. NRS will not use Eaton's in the future. NRS passed on these results to other 
agencies, and encouragcd them to switch to Ramik. 

2.5 Weed Monitoring 

Wecd monitoring plots are used by NRS to assess the effectiveness of weed control in 
restoring and improving native ecosystems. In order to obtain reliable data, the plots 
must be monitored over long periods of time. Trends may be slow to surface due to the 
slow growth rate of native species. Appendix 2-A, Weed Plot Methodology, describes 
the detailed scheme employed for basic monitoring and contains samples of field forms 
used to facilitate data collection. Sometimes this methodology is applied in its entirety 
and sometimes only certain parts of it are used, depending on plot purpose and available 
monitoring sites. Weed plot data indicate patterns or trends related to the treatment 
employed in a given plot. However, data may always be influenced by factors unrelated 
to the treatment, including seasonal fluctuations, observer bias, trampling, and natural 
occurrences such as wind or senescence. Weed plots have been established in 
Kahanahaiki, 'Ohikilolo, Kaluakauila, and Pe'ahinui'a. 

In addition to tracking vegetation change over long time periods, NRS use plots to test 
the efficacy of control methods. These plots are generally monitored over shorter time 
periods ... months, rather than years. The same protocols and forms referenced above are 
used in these trials. Control efficacy plots may be formal or informal, and are vital for 
establishing effective control techniques. Control plots have been established in many of 
the MUs. 

Monitoring data and discussion are presented within each Training Area section. Only 
data from plots that NRS have read twice or more are presented. Additional data plots 
have been analyzed in the 1998, 1999,2000, and 2002 PCSU Reports and will not be 
included in this report. 

2.6 Interagency Cooperation 

Weeds know no boundaries! In order to better combat certain weed species, NRS 
collaborate with other agencies to target incipient and established species, share control 
methods, and compare management results. This year, NRS worked with a number of 
agencies on weed-control projects. These agencies include the O'ahu Invasive Species 
Committee (orSC), The Nature Conservancy ofHawai'i (TNCH), the Hawai'i Rare Plant 
Restoration Group (HRPRG), the State Natural Areas Reserve System (NARS), and the 
Department of Agriculture (DOA). With TNCH, HRPRG, and NARS, much of this 
collaboration involves weeding around specific populations of endangered plants, or 
reintroductions. This facilitates sharing information and discussing weed control 
projects. These projects arc discussed in detail in section 2.12, Offsite Management 
Areas. With DOA and orsc, NRS recently began coordinating joint control of S. 
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madagascariensis in SBS. These efforts are described in section 2.8. NRS work with 
OISC is described in section 2.6.a. below. With OISC, NRS collaboration focuses on 
targeting specific weed species. 

2.6.a. O'ahll Invasive Species Committee (OISC) 

As part of the statewide Invasive Species Committee system, OISC works to prevent new 
invasive alien species from becoming established on 0' ahu, OISC is comprised of State, 
Federal, and private agencies, as well as interested individuals. As the main point of entry 
to the state, 0' ahu is under direct threat from new invasive species. In the past year, 
OISC acquired funding to hire two field staff, bringing the total number of field crew up 
to five, This expansion has allowed OISC to more effectively control incipient weed 
populations of a number of species, including Miconia calvescens, P. setaceum, and 
Eleutherodactylus coqui, the coqui frog. 

Since the military controls a significant portion of the forest on 0' ahu, NRS participation 
in OISC is vital to its effectiveness. The Army also moves large quantities of personnel 
and machinery to and from the State of Hawaii; these transports are an important 
potential vector for the introduction of new alien species. If the establishment ofa weed 
species can be prevented through OISC's pro-active approach, the costs of future control 
are avoided. 

OISC is divided into sub-groups that focus on detection of incipient alien species, control 
of these species, restoration of weed control areas, and invasive species policy and 
legislation. NRS participate primarily in the control sub-group. The control group, 
which meets quarterly, addresses the control status of target invasive species and 
develops action plans for each species. NRS also present new andlor unfamiliar weed 
species detected during annual weed surveys to OISC to begin a dialogue about possible 
control. 

In addition, NRS contribute by coordinating and volunteering for weed control projects 
and supporting OISC field staff whenever possible. In the past year, NRS and OISC have 
combined efforts to control Leptospermum scopariwn in the Poamoho region, A 
sernibaccata at Ka' ena Point, S. madagascariensis at SBS, Tibouchina urvilleana and 
Ilex cassine at Whitmore Village, and Hedychium gardnerianum, R. m-gutus, L. 
scoparium, and P. cattleianwn on Mt. Ka'ala. These projects are discussed in more detail 
in the training range and MU sections below. NRS also aided in OISC efforts in 
controlling a large population of L. scoparium on Waimano ridge, off Army land, This 
very successful effort helped to reduce the population of this locally incipient weed in the 
Ko 'olau mountains, Whenever possible, OISC and NRS have coordinated helicopter 
trips to save costs. In the next year, NRS hope to continue to work closely with OISC on 
these projects. NRS will continue their involvement in the control sub-group, and their 
support of OISC projects. 
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2.7 Makua Military Reservation 

The greatest risk to Special Ecological Areas (SEAs) in MMR is fire. Past fires in MMR. 
caused by training and arson, have been observed to facilitate weed spread and erode 
native forest boundaries. As a result, NRS conduct fuel-load reduction and firebreak 
construction in high fire risk areas, particularly the Kaluakauila and Lower 'Ohikilolo 
Management Units. However, this year, a planned controlled burn escaped burn 
perimeters and negatively impacted every MU in MMR except 'Ohikilolo. The MUs 
most intensely affected were Kaluakauila and C-Ridge. Fortunately, the firebreaks in 
Lower 'Ohikilolo were successful in preventing major damage to the MU. While the 
majority of the bU!11ed habitat was grassland, the fire did affect both common and rare 
native species. Reclaiming burned forest perimeters is very difficult; as a result of the 
fire, weedy grasses will push further into the boundaries of the MUs, heightening the risk 
of future fires, increasing weedy cover, and limiting native recruitment. As a result of 
this fire, NRS need to rethink the firebreaks in Kaluakauila and consider how to protect 
other affected MUs in the future. 

Surveys 

During the two road surveys in Mrrkua this year, one new potential incipient invasive 
weed was detected, Caesalpinia decapelala. The plants were found growing in and 
around a pile of rubble; it appears that C. decapetala was a contaminant in the rubble. 
Control is discussed in the Lower 'Ohikilolo MU section below. Last year, Kalanchoe 
crenala was discovered on the road survey. This species may already be widely 
established in Wai'anae. See the Lower 'Ohikilolo MU discussion below. Landing zone 
surveys have shown a stable set of weeds (See Appendix 2-C, Weed Surveys Roads and 
Landing Zones, MMR). 

It was brought to the attention ofNRS by Talbert Takahama (O'ahu NARS) that 
Penniselum setaceum, fountain grass, had been reported from Mrrkua by John Obata and 
Rick Warshauer in 1977. Two years ago, NRS extensively surveyed this entire area 
inside the firebreak road and found no fountain grass plants. Since no plants were present 
two years ago, and the original sighting occurred in 1977, it does not seem likely that the 
population has persisted. However, NRS will survey inside the firebreak road next 
winter to be sure no plants still exist. 

NRS coordinate with IT AM in developing educational aids for trainers and monitoring 
roads and landing zones. In the past, NRS worked to construct a power-point brief that 
will be used to inform troops of the issues concerning natural resources in Makua prior to 
their return to training. Fire and weed spread are the primary training impacts to these 
resources. Action on the brief is temporarily halted, and will resume once training begins 
again at MMR. NRS also worked with Integrated Training Area Management (IT AM) 
on the development of a solider card that points out the impacts of training and gives 
guidelines to minimize impacts sllch as weed spread. Presently IT AM is pursuing the 
production of these cards. NRS will continue to coordinate actions with ITAM and 
encourage these types of proactive measures. 
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Control 

In Makua, NRS have spent 1,715 hours controlling established weeds over a 100 acre 
area. With increased staff, two part-time hires, threc summer interns, and volunteers, 
NRS increased the total area treated in MMR from last year. New types of projects, 
including Pancium maximum control, P. cattleianuin monoculture management, and the 
development of a weed control plan for Kahanahaiki show increased sophistication in 
NRS' approach to weed management. 

In all MUs, the most common canopy species controlled are P. cattelianuin (strawbeny 
guava) and Schinus terebinthifolius (christmas berry). The most widely used canopy 
weed control technique in Makua is basal bark application of Garlon 4 at 20% in FCO. 
As a whole, most weed control took place in areas of 80% native canopy, although a 
significant amount of effort was spent clearing firebreaks in the Lower 'Ohikilolo MU. 

Weed management efforts are focused within the various MUs. These efforts are 
described below. There is only one weeding site outside of any MU. This year, NRS 
discovered Desmodiwn intortum, an invasive weed, in the East Rim Ungulate Control 
Area, along the fenceline. D. intortum, a twining weed covered with sticky hairs, fruits 
proliljcally, grows rapidly, and is very easily dispersed via its sticky seeds. On MMR, it 
is also known from the Mokuleia Trail, and NRS would like to prevent it from spreading 
into any MUs. NRS spent 2 person hours hand pulling two patches of D. illtortum 
covering 80m'. All seeds were bagged and destroyed. In future, NRS will test the 
efficacy of foliar sprays of Garlon 3A and Glypro+ on this species. 

Monitoring 

The following is an overview of the weed plots in MMR. Results from these monitoring 
plots are used to measure efficacy of a single treatment and guide weed management. 

Table 2-1 Weed Plot Summary lVHikua Military Reservation 
Area/Plot ........ Plll'p()Sei.··.· ···i·' Treatment / .•.•...• ...•. ..•...•..••• .. .1<eslllt"·:')$iS!tij·.' 
'Ohikilolo Determine if treatment of Foliar treatment with 2% and Completed this year. 

B. occidentale is effective 3% GarIon 3A Neither treatment effective. 
'Ohikilolo/20 Determine if treatment of Foliar treatment with 2% Completed, but, 

B. occidentale is effective GarIon 3A inconclusive; treatment not 
effective. 

Kahanahaiki Determine if treatment of 1. Cleareut. Ongoing 
P. cattleianulil in 2. Selective clem·cut. 
monotypic stands is 3. Basal application. 
effective 4. Selective basal application. 

S. Clearcutlslash chipped. 
Kahanahaiki Determine efficacy of foliar Plots treated with foliar spray Ongoing 

spray Oil P. cattleianwn of 1 % Garlon 4 with 0.5% 
seedlings Liberate. 

Kahanahaiki Determine affect of P- One plot covered with chips, Ongoing 
catlleianlfln chips on plant one uncovered. 
recruitment 
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Area/Plot .••...... Purpose.'? • \ ........... Treatment .. ·· .. · . ··t.....· Results ...•..•• /.. · .. /.C 
Lower Compare P. maximum L Fusilade,44mLlgal Ongoing 
'Ohikilolo treatment methods. 2. Roundup 1% 

3, Roundup 2% 
4. Grass cut only 

Lower Determine control method Various combinations of Completed. All methods 
'Ohikilolo for Leucaena lClIcocephala control method and GarIon 4 tested were effective. 

concentration. Control: Cut 
stem only, drilled, hacked. 
Garlon: 20%, 50%, 100% 

Kaluakauila Track long term vegetation None Ongoing 
change in response to 
management 

Lower M5kua Determine if native seed Foliar treatment with Fusilade Inconclusive. No native 
bank will respond to germination yet. 
A1elinis millutijlora grass 
control 

2.7,a Kahanahaiki MU 

Surveys 

There are two ungulate transects in the Kahanahaiki MU, Transects 10 and 11, One 
isolated TriUln[etla scmitriloba plant was observed along Transect lOin October 2002-
The plant was pulled and no plants have been secn on Transect 10 since, Last year, T 
semitriloba was found along Transect 11, NRS have been conducting control along 
Transect 11, and are continuing to monitor Transect 10, Control is discussed in section 
I.c. below, In June 2003, a new popUlation of T semitriloba was discovered along the 
orange trail in themaileflatsregionofKahanahaiki.This population extends over a 30 
m' area, Control plans for this population are also discussed below in section I,c, 

In addition to formal weed surveys, NRS note incipient weeds such as those described 
below during regular management work Last year, a single Livingstonia palm was 
located from the air on the eastern side ofC-Ridge, While it does not appear invasive, 
NRS removed it due to the presence of endangered Pritchardia kaalae across the valley 
on 'Ohikilolo and the remote risk of cross-pollination, Another incipient weed noted was 
Montanoa hibiscifolia, tree daisy, NRS have been aware of M hibiscifolia on the back 
wall ofMakua for some time. Previously, it was thought that this species was not 
particularly invasive, However, it has sprcad over a huge area, creating dense stands, 
NRS now feel that it has the potcntial to be ecosystem-altering, So far, M hibiscifolia 
has spread into thc Kahanahaiki, Kaluakauila, and Lower Makua MUs, NRS will 
continue to observe the species and kill it where feasible, but will not focus on it at this 
time, One mature individual of Achyranthes a:,pera was discovered along the fence line, 
A, aspera is known from two sites in the gulch, the slab rock site, and the waterfall site, 
This plant represents an extension of the waterfall popUlation, Control is discussed in 
section I ,a, below, A ncw popUlation of R. argutus was discovered near the black wattle 
control area close to the Nike Site. The extent of the popUlation was about 10 m2 

Control is discussed in section 2,b. below, 

84 



Control 

Approximately 750 person hours have been spent controlling weeds over approximately 
24 acres. Accounting for the overlapping areas treated and the areas treated on multiple 
occasions, the total would be closer to 10 acres treated across Kahanahiiiki MU. Species 
targeted include: S. terebinthijolius, P. cattleianum, A. mearnsii, Clidemia hirta, R. 
argutus, Rubus rosijolius, Melinis minutijlora, Paspalum cOfljugatum, Lantana camara, 
A. aspera, Ehrharta stipoides, 1: semitrilobata, Andropogon virginicus, Christella 
parasitica, Aleurites molucanna, and Psidium guajava. 

Figure 2-1. Kahanahaiki ExcIosure: Maile Flats and Kahanahaiki Gulch. 

300 o 300 600 Meters 

1:6,000 
Contour Interval 40feet 

Management in the Kahanahiiiki MU focuses on the fenced, 90 acre exclosure. The 
exclosure follows the path of the uppermost section ofKahanahiiiki gulch; it includes the 
gulch and a relatively nat area above the gulch nicknamed 'Maile Flats' (see Figures 2-
1). NRS have developed a working weed control plan for the Kahanahiiiki exclosure. 
The discussion of control done in the past year will be incorporated into the Kahanahiiiki 
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Weed Control Plan below. The Weed Control Plan discusses Maile Flats and 
Kahanahaiki gulch separately; the areas differ in topography, vegetation communities, 
and weed threats. NRS chose to focus on Kahanahaiki because it encompasses a range of 
habitat types and vegetation communities, is easily accessible, and provides an ideal 
location to experiment with different approaches to weed management. NRS hope to 
apply the lessons learned in Kahanahi\iki to other MUs, in particular, Lower Makua, 
Kaluakauila, and 'Ohikilolo ridge, 

Kahanahaiki Weed Control Plan 

Long Term Objective 

The long term objective of weed management in the Kahanahi\iki exclosure is to restore 
the area to predominantly native forest, which can be defined as forest with 80% or 
greater native species composition, Complete eradication of all alien invasive species is 
unrealistic at the present time, given that some weed species have been well established 
in Kahanahaiki for many years. To achieve a predominantly native forest, we will work 
towards the following sub-goals: 

• 100% native cover in areas around significant resources and in areas that currently 
have 80% native cover. These areas arc the highest priority for management. 
Canopy weeds will be removed gradually, maintaining site characteristics. 

• Conversion of areas with predominantly weedy canopy (50% or less native canopy) 
to predominantly native canopy. Complete restoration of areas with 50% or less 
native cover is very difficult and involves massive changes in site characteristics, as 
well as massive amounts of work. In some areas, total elimination of all weedy trees 
may not be possible or even desirable; in particular, the removal of kukui from gulch 
habitats may significantly alter gulch microclimates and have a negative impact on 
native understory plants. Management of any particular site will be customized, 
based on the weed and native species present, and dirccted towards increasing native 
cover using gradual and active approaches. 

• 80% native understory. Weeds will be controlled before they reach maturity and 
reproduce, if possible. Understory weed control will focus on immature weedy trees 
and pat1icularly invasive shrubby and herbaceous species. Non-ecosystem altering 
weeds will not necessarily be control targets. 

Short Term Objectives and Discussions 

Restoration to predominantly native forest will take many years. In order to work 
towards this goal, we will maintain an adaptive list of short-term objectives. This list will 
guide current management efforts. 

1. Prevent incipient invasive aliens from becoming established in the area. 

a) Achyrallthes aspera. A. Cl5pera was discovered in Kahanahaiki gulch last year. 
In 2002, the entire population was treated once very thoroughly. In 2003, NRS 
monitored for seedling germination and any re-growth of treated plants on four 
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control trips. A total 01'9.5 people hours were expended on this effort in the last year. 
The last mature plant was removed in September of 2002. Since this time NRS have 
trcated only juvenile and seedling plants. The number found on each trip has 
continually decreascd. As was stated in the survey section above, a lone mature plant 
was discovered about 40 meters from the original two sites; it represents an extension 
of the waterfall population. NRS will add this additional area to the quarterly 
monitoring regime. This species is abundant in nearby Pahole. Its barbed fruit are 
adapted for dispersal via hitchhiking. Preventing it from becoming established in 
Kahanahaiki will be a management priority. Given that the exclosure is pig free, 
NRS feel that weed control will be effective in doing this. 

b) Eltrharta stipoides. E. stljJOides was discovered in the NARS's snail exclosure in 
Pahole, a few meters from the Kahanahaiki exclosure. NARS staft~ with help from 
NRS continues to monitor for any seedlings in order to eradicate the small population. 
NRS are concerned about this species, which thrives in shaded areas with low light 
levels, and is a problem on the island ofHawai'i. Ehrharta stipoides was collected 
once inside the ex closure. This year, NRS spent one hour pulling, bagging and 
monitoring the E. Slipoides in the snail exclosure. NRS visitation has been sporadic 
over the last two years and thus control time spent each trip has not decreased. Based 
on this observation, NRS should visit twice per quarter in order to ensure that 
seedlings are controlled prior to maturation and the amount of effort expended each 
trip should begin to decrease. 

c) Triul1Ifetta semitriloba. T. semitriioba, a noxious weed that is a major problem 
on Kauai, was discovered in the region above C-Ridge at Kahanahaiki. Triumfetta 
semitrilobata is established in the bottom of Makua valley, and this is thought to be 
the source of the Kahanahaiki population. Last year, NRS controlled this species at 
the four locations in the C-ridge region from which it was known. This year, NRS 
spent 8.75 hours monitoring for seedling germination and any re-growth of treated 
plants in the C-ridge vicinity. Considering that the fruit of this taxon is hooked and 
designed for dispersal by hairy/feathered animals, NRS may frequently be addressing 
new infestations within the MU. A primary disperser of T. semitriloba fruit into the 
Kahanah5iki exclosure could be Erckel's Francolins (Francolinus erckelli). 
Therefore, NRS continue to survey for this species at all times while in the MU. As a 
result, one new location was discovered in the MU, on Transect II. NRS have yet to 
fully survey the new popUlation (discussed in the Survey section above) but will 
begin control in the next year. NRS will continue to monitor for outliers and re-treat 
all popUlations quarterly. 

2. Target established weed species with relatively small populations for complete 
eradication. Create a Zero Tolerance weed list to guide effort. 

a) Rubus rosijolills, Thimbleberry. R. rosijolius is found throughout the 
Kahanahaiki exclosure. Complete eradication of this species is not feasible at this 
time. However, since thimbleberry grows quickly, produces lots of bird-dispersed 
fruit, is thorny, and is easily controlled, NRS feel that it warrants attention. NRS 
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spent 81.5 hours specifically targeting a large R. rosifolius and C. hirta patch in 
Kahanahaiki gulch. Approximately one acre was treated. It is dif1icult to determine 
exactly how much of this time was spent on Clidemia versus Rubus. In addition, 
NRS have controlled R. rosifolius found in Maile flats during the weeding sweeps, 
discussed in section 3.b below. 

b) Rubus a/15utus, Blackberry. The small population of R. argutus present in the 
southeast portion of the exclosure has proven difficult to remove, but NRS are 
makiug progress. In 2003, NRS spent 2.25 hours during quarterly monitoring efforts 
for R. argutus re-sprouts. This effort has proven successful; the number of plants 
treated on each visit is decreasing. In July 2002, NRS treated approximately 50 
plants, including some as tall as half a meter. In the last year, no more than two re
sprouts less than 20 centimeters tall were treated on any visit. All of the plants 
discovered were found in the "core" area of the population. The numbers and size of 
re-sprouts are so small that it is dif1icult for NRS who have never monitored the site 
to conduct effective control. NRS recommend that the personnel most familiar with 
the population conduct the control and that herbicide always be used to treat re
sprouts. Hand-pulling is not an effective control technique as the rhizome associated 
with a very small re-sprout can be large. NRS should consider digging up the 
rhizome of each re-sprout to determine how extensive the underground system is. 
Control trials for R. argutlls are currently being installed at Mt. Ka'ala. They are 
described in section 2.8.a. NRS will continue monitoring with quarterly visits again in 
the coming year, and will apply any techniques discovered from the Ka'ala trials. 

A second R. argutus population was discovered at the Black wattle site, close to the 
Nike Site. When the population was discovered it covered 10m2

• NRS spent five 
hours over the last year controlling this population. NRS will continue to control 
plants at this site quarterly, using the same approach that employed at the Maile flats 
population. NRS believe that both of the R. argutus populations in Kahanahaiki 
began via bird-dispersed fruit from nearby West Makaleha. The distance between the 
perimeter of this large, established population and Kahanahiiiki is about five 
kilometers. Another possibility is that NRS dispersed the blackberry into the MU. 
This is unlikely, considering that the locations of the populations are not frequented 
byNRS. 

c) Clidemia hirta, Koster's Curse. While C. hirla is a very widespread weed, it has 
a patchy distribution in Kahanahaiki. C. hirta is sparse in Maile flats; NRS will 
maintain a zero tolerance policy for it in this area. Some control for C. hirta in Maile 
flats has been done as a part of the native forest sweeps described in 3.b. below. 
However, this weed is much more abundant in Kahanahiiiki gulch, and NRS do not 
feel that a zero tolerance policy for this area is realistic. NRS would like to prevent it 
from becoming more widely established, and thus are targeting hot spots for 
increased effort. NRS spent 81.5 people hours targeting a large R. rosifolius and C. 
hirta patch in Kahanahaiki gulch. Approximately one acre was treated. It is difficult 
to determine exactly how much of this time was spent on Clidemia versus Rubus. 
Outlying individuals will be targeted for control to contain the spread of C. hirta. 
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Control of C. hirta in Kahanahaiki gulch and in Maile t1ats will continue in the 
commg year. 

d) Casllarilla eqllisetijo/ia, Ironwood. On the Makua rim of the Kahanahaiki 
exclosure, there is one small population of ironwood. Very few species recruit 
beneath a dense ironwood canopy except more ironwood. This species exhibits 
allelopathy. NRS are concerned with this population not only because of these 
qualities, but also because ironwood carries fire well. This population represents a 
finger of fire-prone vegetation which, if uncontrolled, could carry fire from bordering 
grasslands into the heart of Kahanahaiki gulch. The July 2003 fire burned to within 
50 meters of this ironwood patch. NRS want to eliminate C. equisetijolia from the 
Kahanahaiki MU. In years past, NRS focused control on juvenile plants but soon 
discovered that the juveniles were all shoots from the root systems of the larger trees. 
In 2003 NRS shifted efforts to large trees. NRS cut down about one-third of the large 
trees in the population and will remove more in the coming year. Two years ago, koa 
was outplanted in the site to restore the canopy. NRS may consider supplementing 
the koa outplanting. 

e) Melillis milllltijlora, Molasses grass. M. minutijlora is abundant in certain 
sections of the Kahanahaiki exclosure. While it is not feasible to eradicate all the 
molasses grass from the exelosure, it is feasible to control it in the predominantly 
native Maile flats region. In the last year, NRS controlled molasses grass at one site 
along the Pahole/Kahanahaiki shared fence line, just above the Pahole Switchbacks. 
A young canopy of Acacia koa covers this site. As these trees grow and block more 
sun, this site will no longer be favorable for molasses grass. NRS will continue to 
monitor and re-treat this site. NRS also sprayed M. minutijlora at the black wattle 
and chippers sites. NRA will continue to treat these locations and will survey for 
more spots to conduct M. minutijlora control. 

f) Acacia mear11sii, Black wattle. Over the past four years, NRS have worked with 
volunteer groups to eradicate an incipient popUlation of black wattle in Kahanahaiki. 
This year, NRS spent 70.5 hours controlling this taxon. Most of this effort was 
concentrated at the core popUlation; two hours were spent surveying and treating 
outliers. Control efforts have left the site open and denuded. Previously, NRS 
oupJanted a variety of common native species into the site. See the 2001 PCSU 
rep0l1 for a full description ofthese efforts. This year, NRS planted approximately 
100 koa trees into the site with 40 volunteers from the 'Opelu Project. The 'Opelu 
Project, which has ties to the Ka'ala Learning Center and Wai'anae Highschool, 
harvested a koa log from the Big Island, and is building a traditional fishing canoe 
from it. Planting koa into the wild allowed Project volunteers to give back to the 
forest. NRS will invite' Opelu Project volunteers to help with future koa planting 
efforts in the MU. NRS will spend more time in the next year surveying in Pahole 
NAR opposite the core population for plants and will continue the control efforts in 
Kahanahaiki. 
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3. Outline an approach to Maile nats. 

NRS arc focusing on implementing the weed control plan at Maile Flats first. Lessons 
learned are being applied to the Kahanahaiki gulch portion of the plan. The Maile Flats 
area includes patches of 80% native canopy, areas of mixed weed species, and large 
monocultures of Psidium cattleianllli1. Maile Flats slopes downward, n011h, from the 
Makua Overlook and C-Ridge junction, towards Kahanahaiki gulch. The area ends 
somewhat abruptly as the downward slope steepens into a waterfall, which leads into 
Kahanahaiki gulch. As the name suggests, the area is fairly flat, but two small gulches 
running parallel to the Makua and Pahole rims cut through it on the northern end. The 
quality of forest also declines towards the nOI1h. The Makua Rim/C-ridge end has some 
weedy areas, but has large patches of predominantly native forest. As one moves north, 
the native patches become smaller, the weedy areas expand, and strawberry guava stands 
become larger and more numerous. There are five outplantings of endangered species in 
Maile Flats, including Cyanea superba, Alsinidendron obovatum, Schiedea nuttallii, and 
two sites with Cenchrus agrimonioiiles. There is also one wild population of C. 
agrimonioides. All but one of these endangered species populations are on the northern 
end of Maile Flats and the endangered tree snail Achatinella mustelina is found 
throughout the llats. Since this area is very accessible to NRS as well as volunteer 
groups, and contains a patchwork of native and alicn forest, it is a good place to 
experiment with weed control techniques for llse in other high priority regions. 

a) Map weedy and non-weedy areas. 

In order to facilitate management of the Maile Flats area, three trails were installed. 
These trails divide the Maile Flats area into six quadrants shown on Figure 2-2 below. 
Using these trails, NRS have done preliminary surveys of the area and gained a general 
sense of the vegetation communities. NRS have found that sketch maps arc more useful 
in navigating in the featureless ilats than GPS maps. NRS have used sketch maps to 
guide weed control efforts in several ofthe Maile Flats quadrants. 

The patchy nature of Maile flats requires that different weed control methods be used in 
different areas. The 80% native canopy cover areas are being treated separately from the 
more weedy areas. There is overlap between the two; it is impossible to completely 
categorize a patch as one type of forest and it is impractical to try to treat each tiny weedy 
or native patch on its own. It is also necessary to consider the effects of interactions 
between managed and unmanaged areas. For example, a weedy area near to a native 
patch is likely to be colonized by native plants and is more likely to still have a large 
viable native seed bank, while a weedy area surrounded by other weedy areas may not 
respond so well to large-scale clearing projects and may have a poor native seed bank. 
Thus, while different weed control programs are needed to treat different areas, all 
programs need to be coordinated in a unified effort. 
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Figure 2-2: Kahauahaiki: Maile Flats Trails aud Quadrants 

300 o 300 Meters 

1:4,000 
Contour Interval 40feet 

Maile Flats Region 

Areas Swept For Weed Control 

August 2002 - July 2003 

~ 
~ 

Total Estimated Acreage - 7.0 acres 

August 2001 - July 2002 
Total Estimated Acreage - 3.8 acres 

..- Kahanahaiki Fenced Exclosure 

QuadrantTraiis 

Schweeps Dividing Gulch Trail 

b) Ideutify and target areas with 80% native cover. Work towards 100% native 
canopy in these area.s. 

In the quadrants with large patches of native forest, NRS control weeds by sweeping 
through the forest in phalanxes. Staff line up along the edge of the area to be weeded, 
and sweep across it in an- ideally - unbroken line, see Table 2-2. This method provides 
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good, easily trackable coverage oflarge areas. It is effective in treating scattered weeds 
in large areas. Management will focus on one quadrant at a time, and a rotation schedule 
for treating and re-treating quadrants will be finalized. Since Garlon 4 takes a couple 
months to kill trees, and work days scheduled in a specific quadrant may be spread out 
over one or more quarters, NRS plan to revisit completed quadrants annually or 
biannually. 

T bl 22 W d S a e - : ee weep. G 'd r Ul e Illes 

SWEEP GUIDELINES 
~This method is easiest with groups of 5-7 people. This allows for good coverage, while reducing 
the number of sweeps. Smaller groups result in narrower swaths, more eonfusion, and duplication of 
eflort on edges of neighboring swaths. Larger groups are much harder to keep in line . 
.... Stay in line, so coverage between sweepers is nlaintained. Go as fast as the slowest person. 
~ When lining up, keep sweepers close enough together to maintain visibility. In Maile flats there 
are many areas with low visibility and thick underbrush; sweepers should be only a few meters apart. 
~ Always start on one end of a quadrant (not in the middle). 
~ Use the trails as guides. 
~ Always use compasses, and always sweep on east/west bearing (or its converse, north/south 
bearing). The trails and fence run roughly north/south and cast/west; following these bearings 
insures that workers are always parallel"to a trail or fence. 
~ Use hip chain and/or white flagging to denote 'new' edge of swath, so it can be easily followed on 
next sweep. Never use pink/orange/blue Oagging, which could be confused with a trail. 
~ Use GPS track to record coverage, and GPS the corners of the weeding swath. 
~ Useful tools: handsaw, clippers, ilatcl,et.l:.ClJ'Eers, machete unwieldy while hiking. 
~ Fill out_~_.WCEF and make a readable maQ so the next group can efficiently cover new areas. 
~ Once a quadrant has been completely swept, next set of sweeps in that quadrant should be 
perpcndicular to the previous sweep. For example, NRS have swept the entire SW corner on an 
east/west bearing. The next time this quadrant is treated, it should be swept on a north/south bearing. 
~ Weeds tend to be thickest along the fenceline. Either allow extra time to treat this area, or note it 
on a WCEF and leave it for another crew. 
~ Map particularly large weedy areas. Use GPS if possible. Target them with another control 
technique during another visit. 

Over the last year, weed control was conducted in the most native quadrants first. A total 
of275 person hours were spent conducting weed control in the Maile Flats region 
between August 2002 and July 2003. Figure 2-1 shows the coverage of weed control 
efforts by quadrant for the last two years. The table below indicates the amount of time 
spent weeding in the last year by quadrant. 

The two most common canopy weeds in Maile flats are P. cattleianum and S. 
terebinthifolius. The 1110st commonly controlled understory weeds are C. hirta and 
Lantana camara. 

92 



Table 2-3. Hours of Weed Coutrol by Quadrant, 2003 

Quadrant 
Numbcr of Pcrson 

Curr.cnt Status Hours 
SE 113 All native area swept in 2003. 
SW 0 Entire area swept in 2002. 
ME 35.5 In progress; area not all treated. 
MW 120 All native area swept in 2003. 
NE 0 Control not begun 
NW 6.5 In progress; area not all treated. 

In the course of control work in the quadrants, NRS realized that in the weedier 
quadrants, the sweep method wasn't entirely appropriate. Frequently, large stands of P. 
cattleianum or other weeds would stymie efforts to achieve complete coverage. NRS 
have modified thcir approach to weedy quadrants. Preliminary surveys are conducted 
first to identify native patches and weedy patches. The native patches are then swept. 
The P. cattleianum stands are skipped and noted for future volunteer projects and more 
intensive efforts. The mixed weedy areas are swept and controlled weeds are controlled 
selcctively, in a more gradual approach. This method was used in both the SE and MW 
quadrants. NRS will continue to apply this approach in the ME, NE, and NW quadrants. 

c) Focus around wild cndangered plant populations and olltplantings. 

In the last year one endangered plant population was targeted specifically for weed 
control efforts. NRS spent three hours controlling primarily S. terebinthifolius around a 
wild population of Cenchrus agrimonioides var. agrinwnioides (population C) in Maile 
Flats. In addition, weeds were controlled via regular sweeps in the MW quadrant around 
a reintroduction of C. agrimonioides var. agrill/ol/ioides. In the coming year, NRS will 
target the other outplantings in the Maile Flats region, including the Cyanea superba ssp. 
superba site and the Alsinidendron obovatumlSchiedea nllttalii site. 

d) Develop a restoration plan for predominantly weedy areas. Develop a 
method for categorizing weedy areas according to percent native composition. 
Determine which actions are most useful in each category. 

After preliminary surveys through Maile Flats, it seems that weedy areas can be divided 
into two large groups: mixed alien species areas, and P. cattleianwn monocultures. Each 
group requires a different approach. P. cattleianum monocultures may require more 
drastic methods of control. Mixed alien species areas may respond to more gradual 
treatments. The size of the patches and the type of surrounding vegetation may also 
affect control. A preliminary list of weedy area types includes: small (lOxIOm') mixed 
alien weed patch surrounded by native vegetation, large (I OOx 100m2) mixed alien weed 
patch surrounded by native vegetation, small P. cattleianum monoculture surrounded by 
native vegetation, large P. cattleianum monoculture surrounded by native vegetation, and 
small or large P. cattleianum monocuIture surrounded by mixed alien species. There are 
many limitations to making such a list. No matter how one tries to create a list of 
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categories which encompasses all possible types of weedy area, weed control will work 
best if tailored to the specific area, to take advantage of unique features. The broad 
categories listed above are meant to be a starting point for developing a restoration plan 
for a particular area. In addition to the broac! categories above, surveys have indicated 
two other special project areas: fencelines, which tend to act as weed corridors, and P. 
cattleianum seedling beds, which carpet large areas in the exclosure. 

1. Small mixed alien patches surrounded by native vegetation are excellent candidates 
for active restoration. NRS control the entirety of such patches of alien plants in one 
treatment during regular sweeps through the quadrants. NRS use this aggressive 
approach expecting that regeneration from the surrounding native forest will occur 
naturally. NRS have not observed any detrimental impacts from this approach and will 
continue to control small mixed alien patches in this manner. 

2. Large mixed alien patches surrounded by native vegetation are more problematic than 
small patches. In large mixed alien patches, natural regeneration may not occur as 
quickly or successfully as in small patches since the ecosystem has been so severely 
altered and the surrounding seed supply is limited. Therefore, NRS do not take an 
aggressive control approach to these areas but instead sweep through the area and remove 
weeds selectively. In some cases weeding efforts may focus on the perimeter of the 
patch, allowing natives to invade the edges of the weedy patch. NRS will continue to 
conduct control in these areas in this manner. 

3. P. cattleianulI1 monocultures, of any size, are difficult to control. For the most part 
monocultures are clones of one or a few individual plants. Other species don't appear to 
thrive beneath a P. caltleiamml canopy, perhaps due to allelopathic complications. If just 
part of a monoculture is treated, it tends not to respond to treatment and grow back. For 
small stands, surrounded by native vegetation NRS control the entire stand and outplant 
common natives if necessary. For larger stands more research was needed to detem1ine 
the best control approach. In the last two years seven plots were installed. All plots are 
approximately 20x20m. They are outlined in Table 2-4. 

In two sites, Koa Canopy and Clearcut, partial native canopies were revealed once the 
plots were installed. The Koa Canopy site is set in a forest patch of around 60% native 
canopy; the P. cattleianum patch treated there was fairly isolated. The site is almost 
completely shaded by A. !roa and M. polymorpha. The all other plots, except the Chipper 
plot, were installed in one giant P. cattleianum monoculture. The Clearcut plot is shaded 
on one side by several large A. koa. While there are some native trees in the the five 
other plots, they do not provide much canopy cover. 

While installing the Koa Canopy, Clem·cut, and Selective Clcarcut plots, large stacks of 
slash were created. As of yet, it is not clear whether these piles will break down quickly 
on their own, or whether they need to be broken down manually. NRS installed another 
plot in a different monoculture to test whether or not a chipper would significantly aid 
restoration efforts by speeding debris breakdown. 
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Table 2-4 Summary of Large Monoculture Psidilllll cattleiaJllllll Control Plots 

Plot 
Date .. 

Installed Treatment 
. 

Cleareut 5/9/2002 All non-natives cut down and treated with Garlon 4. Only 
natives left standing. 

Selective 10/21/2002 Some non-native trees selected and treated with basal application 
Clem·cut of Garlon 4. Remaining non-native trees all cut down. 
Basal 4113/2002 All non-natives left standing and treated with a basal bark 

application of Garlon 4. 
Selective 4/13/2002 All non-natives left standing. Most treated with a basal bark 
Basal application of Garlon, but some selected to remain untreated and 

provide a canopy. 
Stripes 8/20/2002 Narrow rows of· native and weedy trees alternating with wider 

rows of clem·cut non-native trces. 
Koa Canopyl 4/8/2002 All non-natives cut down and treated with Garlon. Only natives 
Clcm·cut left standing. 
Chipper 3/6103 All non-natives cut down and treated with Garlon 4. Slash 

chipped up and left in piles. 

The plots were installed at different times, as scheduling required. Comparison ofthe 
plots must take this into consideration. A variety of treatment methods were used. NRS 
were interested in several questions. Is slow removal via basal herbicide application 
more effective than clearcutting? Does a canopy need to be maintained to promote native 
seed genllination? Does canopy removal trigger P. cattleianum seedling growth? Or 
does this weed germinate best when shaded by other large P. cattleianum? Which 
control method is most successful and least time-intensive? 

Results of these plots are not conclusive at this point but preliminary observations 
indicate that regeneration of native species is slow. Much Acacia koa regeneration has 
been observed in the Clem·cut plot, less in the Koa Canopy plot. Most of this 
regeneration appears to be from seed, rather than root suckcrs. So far, little germination 
has been observed in the other plots. While basal application is less work and much 
faster, it is suspected that native species, namely koa, may have a more difficult time 
regenerating under a dead, standing, P. cattfeianuln canopy, perhaps as a result of 
alleleopathy. Clearcutting P. cattleianum monocultures may be more effective in the 
long-run, though initially more labor intensive. P. cattleianum monoculture control will 
be time-intensive, no matter what methods are used. Last year 105 person hours were 
spent installing plots, and this year an additional 116 hours were spent. However, this 
work doesn't require any unique skills, and is suitable for volunteers. Ifwe decide to 
purslle P. cattleianum monoculture control, organizing volunteer help will be an 
important aspect of the program. 

These plots will also be used to test control methods and to approximate a general 
restoration timeline. A potential timeline could be: control in spring, decomposition over 
Slimmer, outplant first winter, or, if the P. cattleianum doesn't decompose enough in one 
season, outplant in second or third winter. Outplanting mayor may not be necessary, 
depending on how quickly native species colonize the cleared areas. 
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Maile Flats contains large secdling beds of P. cattleianum, as well as older P. cattleianum 
monocultures. Some of these seedling beds are quite large, up to 30m by 30m. 
Individually treating each seedling is extremely time consuming. Experimental plots 
were established this year to test the efficacy of a foliar Garlon spray on these seedling 
beds. Five 1m2 plots were installed in August 2002. The ages and heights of the 
seedlings in each plot varied slightly. All plots were sprayed with 1 % Garlon 4 and 0.5% 
Liberate (a wetting agent) in water. The plots were monitored in October 2002. While 
all the seedlings exhibited severe dieback, many still had grcen leavcs halfway down their 
trunks. NRS hypothesize that these leaves werc protected from the spray by the dense 
canopy ofleaves above them. The plots were sprayed again in May 2003. NRS hope 
that two herbicide applications will kill the seedlings completely. For now, the method 
looks successful enough to begin implementing. NRS will continue to monitor these 
plots until a definitive control method is found. Based on the results of these trials, NRS 
may explore the potential of new treatment methods, in particular, drizzlers and paint 
rollers. 

4. Another region which deserves separate consideration is fenceline. Small shrubby 
wceds thrive in the open light corridor provided by fenceline. In particular, 
StaciIytarpheta dichotoma forms thick stands and M. minutiflora grows into large banks 
in sunny areas. While most of the weeds along the fcnceline do not compete well in the 
shaded understory of the nearby forest, the fenceline can act as an invasion corridor. In 
the last year, NRS controlled weeds aloug the Kahanahaiki fenceline using a large group 
of Earth Day volunteers. Two areas were targeted, the fenceline directly above the 
switchback trail, and the fenceline stretching from the Kahanahaiki overlook to the C
ridge corner of the exclosure. This project was very worthwhile for NRS and very 
rewarding for volunteers. Volunteers can instantly see the difference they have made. 
This type of project is especially good for inexperienced volunteers because there are not 
very many natives in this type of area; therefore, inadvertent removal of natives is less 
likely to occur. After Earth Day, NRS followed up in the controlled areas by spraying 
invading M. minlltiflora. In total, 48.5 person hours were spent controlling weeds along 
1700m2 of fenceline. To prevent future weed ingress, NRS will plant A. koa in the sunny 
gaps along the fence. 

4. Outline an approach to Kahanahiiiki Gulch and the rest of the excIosure. Sub
divide this area as needed. Apply the lessons learned managing Maile Flats to 
the gulch. 

The gulch region encompasses a larger portion of the exclosure than Maile Flats. It 
includes a range of forest types, from very weedy, to predominantly native. Many side
gulches feed into the main Kahanahaiki Gulch. Much of this area is steep, making it 
difficult to manage. There arc many outplantings in this region, including several sites 
with Cya/Jea sliperba, Delissea slIiJcordata, Alec/ryon lJlacrOCCOCIIS, and AlsinidendrOli 
obovatum. In addition, there are also popUlations of wild endangered plants, including 
Schiedea 1111ttallii, Cellchrus agrimollioides, Diellia /lilcala, Cyrtandra den/ala, Flueggea 
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neowawraea, and Nototrichium humile. Just as in Maile Flats, a variety of weed control 
programs will need to be implemented to achieve native forest restoration. 

200 o 200 400 Meters 

1 :3,500 
Contour Interval 40feet 

Kahanahaiki Gulch Region 

New Gulch Management Trails 
1 Orange Trail 

2 Blue Trail 

3 Pink Trail 

Kahanahaiki Fenced Exclosure 

Shweeps Dividing Gulch Trail 

a) Create a detailed map of weedy and non-weedy areas. Use the Trimble GPS 
for greater accuracy. 

In the last year NRS worked with a U.H. Manoa Environmental Studies student, Julia 
Gustine, to produce a vegetation map ofKahanahaiki Gulch. In addition, Ms. Gustine 
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wrote an accompanying report which detailed recommendations for high priority weeding 
sites and projects which require more research. See Appendix 2-H. These detailed 
sketch maps arc a great tool for NRS in terms of identifying actions and tracking weed 
control progress. As part of the project, Ms. Gustine and NRS installed three 
management trails to guide planning and allow easy navigation through this portion of 
the gulch. Figure 2-3 shows the location of the new trails and suggested locations for 
others. The Blue Trail runs through a broken line of native forest patches and 
outplantings. The Pink and Orange trails strategically divide the ridge slope, providing 
direct access to high priority weeding sites. 

b) Identify and target areas with 80% native cover. Work towards 100% native 
canopy. 

Thus far in Maile Flats, the sweep method appears effective in treating weeds in 80% 
native canopy areas. NRS will begin using this technique in 80% native canopy areas. 
Ms. Gustine identified four priority weeding areas in her report. See Appendix 2-H. All 
of these forest patches havc greater than 80% native canopy cover. They include a large 
stand of Di05jJyros sandwicensis at the makai end of the exclosure, a Pisonia 
sandwicensis stand close to the 'Delsub' reintroduction site, a patch of more diverse 
forest just above the 'Delsub'reintroduction site and just below a cliff, and lastly, a patch 
of short stature Acacia koa. Melrosideros polymOlpha, and Styphelia lameiameiae forest 
on the ridgeline above the gulch. These areas will targeted in the coming year. 

c) Focus around wild endangered plant populations and outplantings. 

There are nine wild and outplanted endangered species sites in the gulch. All of these 
sites are priority weeding areas; some, like the 'Delsub' site, are located in greater than 
80% native forest, and others are in slightly more degraded forest. This year, NRS 
weeded around four ofthcse sites. 

I) Cenchrus agriminoides-A. NRS spent 7 person hours controlling M. minutiflora 
at this population. 
2) Pteralyxia macrocarpalAlectryon macrococcus. NRS spent 16 person hours 
controlling P. cattleianum, Syzygium cUinini. S. terebinthifolius, Christella parasitica, 
and L. camara in this native gulch. 
3) Gulch bottom (Cyrtandra dentatalCyanea superba-H). With the help of Hal au 
Mohala Ilima, NRS spent 60 person hours controlling R. rosifolius and C. hirta in the 
gulch bottom. 
4) 'Delsub' reintro site (Delissea subcordatalCyanea superbalAlsinidendron 
obovatwll). Over two work trips, 26.5 person hours were spent weeding P. 
calt/eianuIII, S. terebinthifolius, Ageratina riparia, Grevillea robusta, C. hirta, 
Paspa/wl1 conjugatum, and M. minutiflora over 1800m2 

Next year, efforts will expand to include the remaining five sites. 
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d) Develop a restoration plan for predominantly weedy areas. Develop a 
method for categorizing weedy areas according to percent native composition. 
Determine which actions are most useful in each category. 

The approaches and techniques developed in Maile Flats will be implemented in the 
gulch region. Preliminary surveys indicate that there are many P. cattleianum stands 
appropriate for active restoration. The gulch also contains monocultures of other weedy 
trees, including A. moluccana and S. terebinthifolius. The restoration potential of these 
sites with be evaluated and test plots may be installed. 

5. Evaluate the potential, drawbacks, and regional applicability of common native 
species for outplanting. 

In order to evaluate the reforestation potential, specifically hardiness and growth speed, 
of common native species, NRS have collected seed from a variety of species, including: 
A. koa (koa), p:,ydrax odoratum (alahe'e), Coprosmafoliosa (pilo), Chamaesyce 
multiflora (akoko), Dianella sandwicensis (uki uki), Hedyotis terminalis (manono), 
Alyxia oliviformis (maile), Nesfegis sandwichensis (olopua), Gahnia beecheyi (uki), and 
Carex wahuensis. These species range from quick-growing sunny gap colonizers like A. 
koa, to slow-growing understory specics, like 11. ferminalis and C. foliosa. NRS will 
collect from additional species including Pisonia brunoniana (papala kepau), P. 
sandwicensis (papala kepau), and Pouferia sandwicensis (,ala'a) to test in the next year. 

Last year, approximately 95 young koa were outplanted in a variety of sites, including the 
ironwood site, the black wattle site, the wild population of Schiedea l1uttallii, and the 
snail exc1osure. All four areas are open and sunny; these trees appear to be growing well. 
Last year and this year, NRS collected over 12,500 koa seeds in anticipation of future 
restoration outplanting projects. 

In past years, NRS have olltplantcd several understory species. Since these species are 
slow growing and since the sites into which they were planted were highly degraded, it is 
difficult to tell whether or not these previous outplantings have been as successful as koa. 
In the future, NRS will evaluate understory species outplantings and decide whether or 
not the effort put into such outplantings is justified by the gain to ecosystem recovery. 
NRS will also experiment with some new sun-loving species, such as G. beecheyi, to 
determine whether they can act as open gap colonizers, thus minimizing the potential for 
invasive species to take hold in recently cleared gaps. NRS will keep in mind that 
common outplanting time may be more efficiently spent conducting weed control; there 
is a trade-off between the two. 

6. Develop protocols to treat species which NRS don't currently have a means of 
controlling. 

In order to attain the long-term objective of 80% native understory, NRS will need to 
consider how to treat previously untargeted weed species as need arises. NRS are 
currently experimenting with control techniques for B. occidentale in the 'Ohikilolo MU; 
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B. occidentale is also a problem in Kahanahaiki. For a discussion of these results, please 
see the 'Ohikilolo section. 

7. Use volunteer labor for large-scale projects. Consider establishing a regular, 
core group of experienced volunteers who work on a regular basis (once or twice 
a month). 

NRS have used volunteer labor extensively to sweep through forest patches and to set up 
experimental plots in P. cattleianulIl stands in Maile flats. Several large volunteer 
groups, including students from the UB Ethnic Studies class, the Youth Conservation 
Corps, and Halau Mohala Ilima helped to treat large areas; these groups volunteer once or 
twice a year. NRS also utilized volunteers from the 'Opelu Project to outplant koa into 
the cleared black wattle site, see section 2.1) above. In addition, NRS have recruited 
many experienced, repeat volunteers. These volunteers have been particularly helpful, 
since they require less direction, and are familiar with existing programs. The unique 
talents of these volunteers have been invaluable to setting up the P. cattleianum plots in 
Maile flats. 

NRS hope to bring some of these repeat volunteers into a more cohesive group and 
expand the volunteer program by setting up a regular volunteering schedule. 

8. Research PsidiuJIl cattleiallllJll. Is it a clonal species'! Is it alleleopathic (if so, 
where is the toxicity released from, roots or leaf-litter?)? 

NRS have begun to investigate these important questions about P. cattleianum. Julia 
Gustine, the U.H. Manoa Environmental Studies student who helped in mapping 
Kahanahaiki gulch, also researched P. cattleianum. NRS will obtain a copy of her report. 
In addition, the P. cattleianum control plots installed by NRS will provide basic 
information about how this species reacts to various types of control, and how native 
species respond to its removal. Preliminary findings and past experience suggests that P. 
cattleianum is clonal and does have alleleopathic qualities; NRS will not conduct 
exhaustive research on these topics, but will seek a better understanding of how they 
affect management. 

Monitoring 

NRS installed P. cattleianWI1 plots in Maile flats to determine the best way to control 
large stands of this taxon. These treatments are discussed in section 3 above. 

2.7.b 'Ohikilolo MU 

The 'Ohikilolo MU is visited at least once per quarter. All management usually takes 
place during these regularly spaced trips. This year, due to a 6 month halt of helicopter 
operations, NRS were unable to visit the MU as often as planned. 
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Surveys 

Quarterly weed surveys are conducted along three ungulate transects and on the primary 
natural resources LZ. No new incipient invasive weeds were discovered in any of these 
weed surveys. However, NRS did note T semitriloba in increased abundance on the LZ. 
To reduce the potential ofNRS unwittingly acting as vectors and transporting this weed 
into areas of native forest, T. semitriloba wi II be controlled on the LZ and other well
traveled areas. 

Control 

While most of the' Ohikilolo MU is made up of extremely steep and rocky terrain, it also 
includes small patches of moderately sloped mesic forest. Most of the weed management 
done in the MU focuses around these forest patches. In particular, NRS focus on a two 
and a half acre ungulate-free exclosure near the primary LZ, The steep 'Ohikilolo ridge 
widens out in this area, creating a small island of relatively flat land. This is where the 
primary LZ is located. Vegetation in the' Ohikilolo MU ranges from close to 100% 
native to 100% alien. The long term objective of weed management at 'Ohikilolo is to 
restore the small mesic forest areas to greater than 80% native cover and prevent new 
incipients from becoming established. Because the area is an island - remote, pig-free, 
nearly goat-free .... NRS feel that there is great restoration potential for the degraded areas 
in the MU, and great survival value in the predominantly native areas. 

Approximately 170 person hours over five 3-day camping trips have been spent 
controlling weeds in the' Ohikilolo MU by NRS and volunteers this year. In all, around 
15 acres have been managed. Species targeted include L. camara, S. dichotonw, R. 
rosifolius, S. terebinthifolius, A. riparia, Ageratina adenophora, M. minutijlora, Cirsium 
vulgare, Erigeron karvinskianus, Conyza bonariensis, A. virginicus, Setaria gracilis, P. 
conjugatull1, P. cattieianulJ1, and R. argutlls. 

Short Term Objectives and Discussions 

NRS will maintain an adaptive list of short-term goals to help direct management efforts. 

1. Prevent new invasive alien species from becoming established 

a) Rubus argutlls. An incipient population of Rubus argutus was discovered near a 
popUlation of endangered FJedyotis parvula last year. The population did not appear to 
be thriving; perhaps the site is drier than R. argutus usually prefers. NRS have spent 6 
hours controlling R. argutus in a 3000m2 area. The population was treated initially in 
December 2001. The site has been revisited twice, in March and June 2002. On both of 
those occasions, all canes were treated. This year, the site was visited twice. In 
December 2002, 165 plants were treated. In July 2003, 103 plants were treated; only 4 of 
these were reproductive. In order to get a better handle on the population, NRS will 
monitor the site quarterly for resprouting canes and seedlings, 
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b) Cirsiul1l vulgare. Around the LZ, just below the LZ in the exclosure, and in 
nearby Lantana Gulch, there is a population of C vulgare. NRS have treated this 
popUlation repeatedly; however, C vulgare appears to have become established in the 
seed bank. Five small immature plants were found in the ex closure below the LZ. 
Approximately IS plants were found in Lantana Gulch, including I large mature plant 
covered with seed heads. This mature plant was found in September 2002. NRS have 
been diligent about surveying for new plants on every work trip. This seems to have paid 
off. Mature plants haven't been found since September 2002, and fewer and fewer plants 
have been found on each trip. NRS will continue to survey and treat this area for 
regrowth. C vulgare appears to thrive primarily in open sunny areas, although NRS have 
seen it growing in forest understory. NRS are conducting ecosystem-scale weed 
management in the infested areas. As native species reclaim the area, NRS expect C 
vulgare to become less of a problem. 

c) Arallcaria colu11Illaris, Norfolk Pine. One of the unique landmarks of the 
'Ohikilolo LZ is a very tall Norfolk pine tree. Norfolk pines produce large amounts of 
wind-dispersed seed. This single tree is now surrounded by hundreds of seedlings. In 
September 200 I, NRS girdled the tree, and in December 200 I, NRS began to control the 
many seedlings in the area. Most of the seedlings are concentrated around the LZ, but 
outliers have been found in forest patches mauka and makai of the LZ. In October 2002, 
NRS spent 8 hours handpulling Norfolk seedlings. In addition, NRS killed any outlying 
seedlings found when performing other control work. With the mature tree now dead, 
NRS will continue to focus on removing seedlings fj'Olll the MU during quarterly 
management trips. NRS will consider outplanting koa to fill the light gaps left by 
weeding. 

2. Target particularly invasive species with small populations for increased control 
effort. Create a High Priority List 

a) Erigeroll karl'il1skial1l1s. E. karl'inskianus thrives in steep, open areas, where it 
can be very destructive and pose a significant risk to ecosystem quality. It does well in 
open gaps within forested areas. This creeping plant grows quickly and forms large mats. 
Trials established that E. karvinskianus responded well to Garlon 3A foliar spray. 
However, native plants are also susceptible to the foliar spray. Care must be taken to 
reduce secondary kill. This year NRS focused on large E. karvinskianus patches in the 
gulch just mauka of the LZ. Scattered E. karvinskianus plants in the Forest Patch 
Exclosure were also treated. NRS will continue to treat this weed in forested areas and 
around sensitive resources. 

b) Melinins millulijlora. !vI. lilinutijlora colonizes open sunny gaps. It fOlms thick 
mats and crowds out native species. While it is widespread throughout the 'Ohikilolo 
MU, NRS have targeted it for eradication in the Forest Patch Exclosure and surrounding 
area. Ten people hours were spent treating M. minutiflora with a grass-specific herbicide, 
Fusiladc, in thc Exclosure this year. Approximately 5 acres were treated. Within the 
majority of the Exclosure, which is forested, all M. minutijlora patches have been treated 
at least once. In addition, 1.5 person hours were spent spraying M. minutijlora in the P. 
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kaalae MMR-A population. Next year, NRS want to expand grass control to the 'Makai 
of Ex closure' area (sec section 4.b) below), and to the gulch mauka of the LZ. 

c) Rubus rosifolius. R. rosifolius, like E. karvinskianus, is locally abundant in the 
'Ohikilolo MU. There is a particularly large patch of R. rosifolius in the gulch mauka of 
the LZ. NRS have treated this population in the past. However, R. rosifolius is fast
growing, and quickly reestablishes itself. NRS treated this population once in the past 
year. Further control is needed. NRS will check and control this population quarterly. 
R. rosifolius is also found scattered in the Forest Patch Exclosure. The entire exclosure 
was swept twice over the past year; during these sweeps, NRS treated R. rosifolius. 

d) Triumfetta semitriloba. T semitriloba is widespread throughout the 'Ohikilolo 
MU. While targeting this species for eradication in the MU is not feasible, NRS hope to 
control its spread by removing it from well-traveled areas, including the fenceline and the 
'Ohikilolo LZ. NRS do not want to inadvertently track it into predominantly native 
areas. In the past year, T sCinitriioba seems to have had a population boom; there are 
large patches along the fencelinc by the Forest Patch Exclosure, on the LZ itself, and on 
the fence line mauka of the LZ. It is likely that goats on the Kea' au side of the fence are 
in part responsible for the spread of this weed. This year, NRS spent at least 3 person 
hours handpulling it in these areas. Next year, NRS will use more aggressive tactics to 
control the spread of this weed; T semitriloba is susceptible to Glypro+ foliar spray. 

3. Identify forest patches of 80°!., native composition. Work on them as specific 
projects. Direct control efforts to achieve 100'Yo native composition. 

a) FOl'cst Patch Exclosnre, The Forest Patch Exclosure encloses a 95% native 
forest patch, an eroded scar, and an open weedy area. This weedy area is discussed in 
scction4.a) below. The forest patch is home to an candidate for endangered status plant, 
Melicope makahae, an endangered snail, Achatinella l1lustelina, and reintroductions of 
two endangered plants, Pritchardia kaalae, and Sanicula mariversa. NRS have expended 
extensive effOli over the past four years to convert the forest patch section into a pristine 
native area. At the outset of the program, extensive work was performed to remove 
established weed populations. However, in recent years it has become increasingly easy 
to maintain the forest patch as a weed-free area because follow-up is done regularly and 
invasive plants do not have the opportunity to become established. NRS spent 70 hours 
sweeping through the forest patch and erodcd scar this past year. The entire exclosure 
area, except the weedy portion below the LZ, was swept twice. Weeds controlled include 
S. terebinthifolius, L. camara, S. dichotoma, A. riparia, C. bonariensis, P. cattleianum, 
G. robusta, Kalanchoe pinnata, R. rosifolius, and E. karvinskianus. A 75m' area infested 
with C. parasitica received special attention. The majority ofweeds removed were small 
and immature. The weediest areas of the exclosure were the fencelines. In the future, the 
fencelines may be weeded in a separate effort, rather than as part of the exclosure sweeps. 
NRS observed A1etrosideros tremuloides colonizing the eroded scar. This bodes well for 
the recovery of the area. 
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b) Gulch mauka of LZ. Just mauka of the LZ there is a large gulch which hosts a 
variety of resources, including the rare tree F macrocarpa, the endangered snail A. 
mustelina, and an outplanting of the endangered palm P. kaalae (MMR-H). In addition, 
the area has experienced significant regrowth of native species, such as 'ie'ie 
(Freycinetia arborea), since goats have been controlled in the region. NRS spent 10 
person hours controlling S. terebinthifolius, L. camara, S. dichotoma, A. riparia, R. 
rosifolius, and E. karvinskianus in and around this gulch. Much of this area has been 
swept in previous years and only requires regular monitoring to prevent the re
establishment oflarge weedy populations. R. rosifolius and E. karvinskianus appear to be 
the most resilient weeds. Outplantings of native trees like A. koa or Myrsine lessertiana 
may serve to provide additional shade to suppress these weeds; NRS will determine the 
feasibility of this project. NRS will continue to monitor this area and will expand the 
area treated to fully encompass the area of the P. kaalae reintroduction. NRS will also 
continue to slowly remove large S. terebinthifolius and target the expanding patches of 
M. minutiflora in the surrounding area. 

c) Pritclwrdia kaale lVIlVIR-G. East of the 'Ohikilolo MU, on a ridge close to the 
east rim of Makua Valley, there is an outplanting of P. !wale (MMR-G). This 
reintroduction site is in a patch of predominantly native forest. NRS spent 3 person hours 
controlling S. terebinthi{olius, P. caltleianul1l, P. guajava, R. rosifolius, Stachytarpheta 
janwicensis, Verbena littoralis, and A. adenophora over 500m2

• This treatment focused 
directly around the planting area. There are low quantities of invasive trees, but high 
quantities of invasive shrubs in the patch. Future control efforts need to target understory 
species. NRS will continue to manage this area, as well as expand treatment outside of 
the planting area. In particular, NRS have identified other sites on the ridge that would 
be appropriate for outplanting after understory weed control has been performed. NRS 
will schedule weed control during rcgular reintroduction monitoring visits. 

d) Sallicula lIlariversa MMR-A. On the makai section of the 'Ohikilolo MU, there 
is a popUlation of endangered S. mariversa. This species thrives in exposed, steep, sunny 
habitat. The site is primarily made up of native vegetation, however, M. minutiflora was 
beginning to invade it. Treating M. minutiflora, which interferes with S. mariversa 
growth, must be balanced by the need to maintain ground cover and reduce erosion. 
Although the area is steep, most of the patch is vegetated with native grasses and sedges. 
This year, NRS spent 2 person hours treating 140m2

• I-land sprayers were used to treat M. 
minutiflora with Fusilade. The M. minutiflora patches controlled were small; their 
removal did not appear to pose a significant erosion risk at this time. NRS will continue 
to monitor the site and will retreat the grass patches as needed. 

4. Identify weedy patches and evaluate their restoration potential. Work on them 
as specific projects. Direct control efforts to increase the proportion of native 
species. 

a) Exclosure, Below LZ. The Forest Patch Exclosure consists primarily of90% 
native mesic forest; however, onc cnd of the exclosure juts mauka, below the LZ. This 
triangular area is very weedy. Six person hours were spent treating S. dichotoma, L. 
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camara, 11, riparia, 11. adenophora, C. vulgare, G. robusta, and S. terebinthifolius from 
700m2

, This area has been weeded multiple times before; however, because it is so open, 
weeds continue to thrive, NRS have observed improvement; there arc new patches of 
Odontosoria chinensis (pala'a), as well as other scattered natives, This year NRS 
directed effort towards outplanting native species in ordcr to reduce the regeneration of 
weedy species and promote more rapid native invasion, Almost 10011. koa were 
outplantecL Next year, NRS will continue weed controL 

b) Makai of Exclosnre. The area just makai of the Forest Patch Exclosure is around 
50% native cover. NRS spent 2 person hours removing L. camara, R. rosifolius, S. 
terebinthifolius, and S. dichotoma from the area, This area borders a patch of 80% native 
forest; NRS hope to promote the expansion of native forest into this site, Since much of 
the canopy consists of S. terebinthifolius, weeding must be selective to prevent the 
creation of open gaps, M, minutijlora is invading the site; in the coming year these 
patches will be treated, 

c) Pritchardia /wale MMR-A. Just below the Forest Patch Exclosure is the largest 
known wild population of P. kaalae (MMR-A), This year, NRS constmcted a fence 
around the P. kaalae popUlation to protect it from goats, The area immediately around 
the P. kaalae is 50% native mesic forest In the interests of improving habitat quality for 
this endangered specics and in the course of fenccline clearing, NRS controlled S. 
terebinthifolius, A. riparia, A, adenophora, S. dichotoma, M. minutiflora, and P. 
conjugatum, 12.5 person hours were spent treating one acre directly around the P. 
kaalae. This site is especially sensitive; NRS have observed huge numbers of slow
growing P. kaalae seedlings; NRS must balance weed control against the potential to 
trample delicate seedlings, In addition, NRS do not want to significantly alter light levels 
present at the site; this may have an adverse effect on seedling germination and growth. 
NRS will continue to manage the site, taking a gradual approach to removing canopy 
weeds, and focusing primarily on understory weeds, 

d) LZ region. The region around the LZ is made up of patchy, weedy mesic forest. 
NRS spent 8 person hours controlling Norfolk pine seedlings and some Triurnfetta 
semitriloba around the LZ, see section I,c) above. NRS also cleared S. terebinthifolius 
and other weeds from the an area just below the LZ. 

e) Lantana camara Patch. Between the LZ and the gulch mauka of the LZ lies a 
bowl infested with L. camara surrounded hy 80% native canopy forest. This year, NRS 
spent 29 person hours controlling L. camara, S terebinthifolius, R. rosifolius, Sa 
dichotoma, E karvinskianus, C vulgare, M. minutijlora, T semitriloba, and K pinnata in 
the gulch. In September 2002, the entire L. camara patch was treated. A large open area 
was created by this effort. Since then, NRS have controlled other weeds present in the 
area to prevent the formation of another weed patch. This site requires regular 
monitoring. In the coming year, NRS will investigate outplanting common native species 
into the site, 
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f) Pritcllardia laude MMR-B, Ko'iahi. On the makai section of 'Ohikilolo ridge, 
above Ko'iahi, there is a wild population of P. kaalae, MMR-B. This small population is 
located in weedy, open habitat. NRS identified M. millutiflora as a potential threat to 
seedling germination at the site. To combat this, NRS spent 5 hours treating M. 
minutiflora. NRS used a combination of hand pulling, cutting, and spraying to treat this 
threat. Fusilade, a grass-specific herbicide, was used. NRS was concerned about 
removing a lot of grass and causing erosion, however, many of the other grasses present 
in the area are not susceptible to Fusilade, so this was not a danger. Since the site is open 
and weedy, and there is M. millutiflora throughout the surrounding area, completely 
eradicating it is not a priority. 

g) PritclUlrdia kaale MMR-I, Ko'iahi. Further west of the P. kaalae MMR-B site 
is a large outplanting of P. kaalae (MMR-J). In addition to being a rcintroduction site, 
endangered A. mustelina snails have been observed in the area. Approximately 20% of 
the canopy consists of S. terebinthifolius. This year, NRS spent 4 person hours weeding 
S. terebinthifolius and L. camara from 210m2

. Since the area is weedy, control focused 
around native trees in the patch. In the coming year, NRS plan to continue this selective 
weeding and improvc habitat quality. 

5. Erosion control. Identify areas that would benefit from more active 
management. Use mats, or other techniques, to reduce erosion, and increase the 
rate of revegetation. 

a) LZ. On 7 March 2002, major erosion control work was conducted on the primary 
LZ, which also serves as the NRS campground. In the past, NRS have often cmployed 
Blackhawk helicopters, rather than smaller commercial helicopters, when traveling to 
'Ohikilolo. The LZ was eroded and dusty. The strong downdraft produced by 
Blackhawks accentuated the dust problem, and prevented plants from successfiIlly 
revcgctating the site. The erosion control work done by NRS involved smoothing the LZ 
surface, removing vegetation, spreading coconut and jute mats over the entire area, and 
fastening the mats down securely. Axonopus fissifolius plants were set aside when the LZ 
was cleared; these plants were replanted in the area covcred by the mats. The entire area 
was sprinkled with two types of fertilizer, Gaviotas trip1e-14 and Osmacote triple-14. 
NRS have been using commercial helicopter support, rather than Blackhawk support, 
until the LZ is vegetated. On the latest work trip in July 2003, NRS observed promising 
results: a significant reduction in dust, and 80% vegetative cover on the LZ. Most of the 
plants colonizing the LZ were weeds. This erosion control work has been very 
successful. NRS will use fiber mats to help rehabilitate other eroded areas in the 
'Ohikilolo MU, including eroded scars direetly bordering the LZ. At these other sites 
NRS would like to promote growth of native colonizing species; however, since erosion 
control and revegetation are the goals of these efforts, colonization by weedy species 
would also be acceptable. 

b) Region west of SalliclIla mariversa. The fence which runs along 'Ohikilolo 
ridge is Makua's primary defense against goats. Some areas of the feneeline arc severely 
eroded, in particular, a 75m long area just makai of a popUlation of S. mariversa. In this 
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spot, soil was eroding out from under the fence, creating a gap hetween the bottom of the 
fence and the ground. March 2002, NRS installed fence skirting and coconut mat at these 
gaps to slow erosion and prevent ungulate ingress. The purpose of the coconut mat was 
to catch and hold dusty soil and provide a more hospitable seed bed. In June 2002, NRS 
observed that the coconut mat did appear to slow erosion, although no plants had yet 
revegetated the area. In July 2003, the coconut mat appeared dried out and wasn't 
holding soil in place well. No plants had colonized the mats. This effOli appears to have 
been unsuccessful. Other options will be considered, including applying fertilizer and 
using hardier jute mats. Paul Higashino at the Kaho'olawe Island Restoration Committee 
(KIRC), described KIRC's erosion control efforts to NRS. KIRC uses bales of native 
grasses, particularly pili and kawelu, to catch soil and act as a seed source. While this 
method has a lot of potential at 'Ohikilolo, there are no available sources of such grass 
bales from O'ahu grass stock. NRS will continue to investigate this and other options. 

Monitoring 

There are no active wced-control monitoring plots on 'Ohikilolo ridge. This year, a trial 
installed to monitor the effectiveness oftrealments for the invasive fern Blechnum 
occidentale was concluded. B. occidentale is the last remaining habitat altering invasive 
in the 'Ohikilolo MU for which NRS do not have an effective control strategy. 
Treatments for B. occidentale have been investigated before. Two years ago, NRS 
concluded that B. occidentale can be partially controlled with a 2% spray of Garlon 3A 
(see pesu report 2001). While 2% Garlon 3A killed B. occidentale with a single 
treatment, it did not reduce cover to less than 5%. B. occidentale declined from 40% to 
14% cover eleven months after treatment. However, NRS observed an increase in B. 
occidentale cover at the end of the study and expect it to continue rising, In addition, 
significant reductions in native cover were observed over the course of the study. See 
Figure 2-4. 
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Figure 2-4: B. occidentale Garlon 3 2% Foliar Treatment Totals, 2000 - 2001 
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These results prompted NRS to install new wced control monitoring plots to fmther 
investigate B. occidentale treatments. Two changes were made to the original trial: two 
different concentrations of herbicide were used, and the plots were treated multiple times 
with herbicide. Two plots were installed in September 2001; one plot again tested a 2% 
Garlon 3A spray, and the other tested a 3% Garlon 3A spray, NRS thought a stronger 
concentration of pesticide might result in a greater reduction in cover for B. occidentale, 
NRS did not want to incrcase the concentration of Garlon 3A much, as it has a greater 
affect on mouoeots as the concentration increascs, and the native sedge Carex meyenii 
tends to occupy the same habitat niche and is present in the study area, Also, broad-leaf 
plants are more sllsccptible to Garlon 3A than monocots, and native tree seedlings, 
including M. lessertiana and C foliosa, were present in the plots, NRS are eager to 
minimize damage to native species, in particular C meyenii. Carex meyenii is one of the 
dominant ground covers in 'Ohikilolo, The results of the previous B, occidentale trial 
showed an increase in B. occidentale at the end of the study, It was hoped that two or 
more herbicide applications will prevent this from happening and be more successful in 
rcducing B. occidentale cover. Again, NRS were concerned that this would have a 
negative effect on native cover. 

The final results of the latest B. occidentale trials are displayed in Figures 2,5 and 2,6, 
Both plots have been read 6 times over a period of 10 months, The plots were sprayed 
twice, once upon installation in September 2001, and once again in March 2002, The 2% 
spray plot was seven meters long, and the 3% spray plot was 8 meters long, Both plots 
included areas of 100% B. occidentale cover as well as more mixed areas, 
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In the 2% spray plot (Figure 2-5), NRS observed very different results than observed in 
the original 2% trial (Figure 2-4). Average percent cover of B. occidentale actually 
increascd after the first spraying. It continued to increase until the second spraying. 
Cover then decreased steadily, but still remained greater than initial cover levels. NRS 
observations of the plot indicate that B. occidentale dieback did occur. However, as the 
outer layer of fronds were browning, new fronds were unfurling beneath them. Although 
the initial increase in B. occidentale cover could be due in part to observer bias, the 
overall upward trend is distinctive. NRS are not quite sure how to explain the difference 
between the results of this trial and the original trial. The original trial showed a 
distinctive decrease in B. occidentale cover. This discrepancy may be due to differenccs 
in starting levels of B. occidentale cover, or differences in weather events. The more 
recent trial was nmning during a particularly wet winter which may have given the plant 
increased resistance to Garlon 3A. The higher efficacy of the second spraying, which 
occurred in March at the begirming of the dry season, may be due to decreased hardiness 
due to water stress. There are very few other weed species present in the plot; none were 
present in large amounts, and no significant change was detected among them. Native 
cover held constant until the second spraying, after which it decreased to 10%, and held 
constant again. C. meyenii is the most common native spccies in the plot. NRS were 
concerned about how to treat 13. occidentale without negatively impacting C. meyenii. C. 
meyenii levels held constant over the plot, although NRS observed dieback in the more B. 
occidentale choked parts of the plot. In these areas, non-target take was difficult to 
reduce. Other natives were present in very low numbers. NRS observed some dieback of 
native ferns, although these changes are not great enough to show in the results. Affected 
ferns include Doodia kuntiziana, 0. cizinel1sis, and Microlepia strigosa. At the end of the 
trial, two native species, 0. chillensis and Platydesma COriluta, still showed declining 
cover. Three species, C. meyenii, M. strigGsa, and Dryopteris unidentata, had held 
constant. Only two species exhibited a slight increase in cover, D. kuntiziana and M. 
iessertiana. NRS feel that iflarger areas had been sprayed, it would have been much 
more difficult to control non-target affects. The results of the 2% Garlon 3A plot are not 
definitive, however, they do clearly show that this treatment is not effective in killing B. 
occidentale, and at the same time decreases native cover. 

In the 3% spray plot, results were similar. See Figure 2.6. Percent cover of B. 
occidentale held constant after the first spraying, and later increased. Percent cover 
decreased steadily after the secane! spraying, echoing the results of the 2% plot. 
Seasonality, or another variable, may playa role in B. occidentale's sensitivity to 
chemical control. NRS observed similar dieback, regrowth, and dieback again as 
observed in the 2% plot. The most common alien ground cover was B. occidentale, thus 
alien cover and B. occidentale cover are identical in the graph. Native cover decreased 
after each spraying, although it did recover after the first spraying to higher levels than 
before. After the second spraying however, native cover levels did not recover, but 
steadily declined. Eight native species were present at the start of the trial; four were 
present at the end. The four lost from the plot were present in very low numbers, maybe 
a few plants each. A Myrsine lessertiana seedling was killed. Adult M. lesscrtiana 
appeared unaffected by the spray. M. lessertiana a canopy tree on 'Ohikilolo, is present 
in low densities, and has been declining in recent years. The most common native cover, 
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C. meyenii, dropped after each spraying. While it rebounded after the first spraying, it 
dropped lower than initial levels after thc second spraying. Of the remaining four native 
species in the plot, at the end of the trial C. meyenii and D. kunthiana both continued to 
decrease in cover, Ai slrigosa held constant, and Antidesma platyphyllum increased 
slightly. 

FigUl·e 2-5: B. occidentale 2% Garlon 3A Treatment: Changes in Percent Cover 
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Figure 2-6: B. occidentale 3':10 Garlon 3A Treatment: Changes in Percent Cover 
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The higher herbicide concentration didn't appear to affect native species much more than 
the lower concentration. B. occidentale responds similarly to both concentrations of 
herbicide. Neither treatment is efficient enough in killing B. occidentale, or safe enough 
to use around natives, for NRS to use in the field. NRS have already started to research 
other control options for B. occidentale. In talks with Mike Matsukawa at the Dept. of 
Agriculture, NRS found that there are no fern-specific herbicides available for use in 
Hawaii. NRS are not sure if any even exist. NRS consulted Dan Palmer, author of 
Hawai'i's Ferns und Fern Allies, and learned that B. occidentale spreads via stolons. A 
large patch of this weedy fern may actually be one plant. Thus, since the trials only 
treated part of a larger plant, the fern was able to recover. NRS will experiment with 
rtrtificially creating smaller plants by cutting the stolons. NRs will test two types of 
treatments on these isolated plants, a spray of Garlon 3a, and a meristem application of 
Garlon 4. The meristem application, though time-consuming, would reduce by-kill. In 
rtddition, NRS will tcst these two methods on small entire patches of B. occidentale, to 
see if complete eradication of a small patch is possible. NRS will begin testing these 
control ideas in the coming year. 

Two years ago, the results of several other weed control monitoring plots were deemed 
conclusive (see PCSU report 2001). NRS have been using the results of these plots to 
direct future management. Both E. karvinskianus and K. pinnata responded well to a 3% 
Garlon 3A spray. Chris/eila parasitica was killed by basal treatment with Garlon 4. 
Over the past year, NRS have increased their efforts in controlling these weedy species. 

2.7.c Lower 'Ohikilolo MU 

Surveys 

The Makua firebreak road cuts directly below the Lower 'Ohikilolo MU. One incipient 
invasive species was identified during the annual road survey, Caesalpinia decapetala. It 
appears that this species was a contaminant in rubble deposited along the roae! for future 
road repairs. NRS will investigate ways to prevent this from happening again with Range 
Control and LRAM. The C. decapetala was sprayed with a mixture of Round-up ane! 
Garlon 3A. NRS will monitor the population and retreat as necessary. 

Last year, a large patch of Kalanchoe crenata was spotted 15m from the road. NRS are 
investigating whether or not this species is invasive, like its cousin, K. pinnata. 
Kalanchoe crenata has subsequently been seen across the valley, on the northern wall of 
Makua, as well as elsewhere in the Wai'anae mountains. This suggests that this species 
may already be widespread. If it is deemed invasive, NRS will only control K. crena/a in 
the MUs. 

Control 

Management in the Lower 'Ohikilolo MU is unique among the many weed control 
projects perfonned by NRS because it is focused primarily on firebreak construction and 
maintenance and secondarily on native habitat management. There are three endangered 
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species, Chamae.syce ceiaslroides ssp. kaenana, Hibiscus brackenridgei subsp. 
mokuleianus, and SpermoJepis hawaiiensis in the MU. Management is focused around 
the two C. ceiaslroides patches and one H brackenridgei population. A sea of the 
invasive grass, P. maximum, and the invasive tree, L. ieucocephaJa surrounds all 
populations. The H brackenridgei population is approximately 150m fi·om the south 
Erebreak road, and both the upper and lower groups of the C. celaslroides population are 
only 15m from the road. See Figure 2-7. 

re 2-7. Location and Extent of Lower 'Ohikilolo Fuel Breaks, June 2003 

Hibiscus 

Range Control has adopted a new Ere-reduction policy that limits live-Ere training when 
weather conditions are hworable for fire; hot, dry, and windy conditions are avoided. In 
addition, Range Control is responsible for maintaining a 30m clear-cut and chemically 
controlled Erebreak inside the firebreak road and a 10m chemically controlled zone 
outside the Erebreak road. These controlled areas are not continuous, and there are gaps 
in the clear-cut area. One of these gaps is directly below the H brackenridge! 
population. 

Despite these measures, C. ceiaslroides and H brackenridge! still face a high threat from 
range tIre from training and other range activities. In order to reduce this risk, NRS 
constructed 30m flrebreaks around the three populations. This resulted in the creation of a 
3.5 acre fuel break around the Hibiscus population, a 1.8 acre fuel break around the 
Upper Chamaesyce Patch, and a 1.7 acre break around the Lower Chamaesyce Patch. In 
addition to creating an effective firebreak, NRS are trying to promote the regeneration of 
native dry shrubland species, such as D. viscosa, Sidafaliax, AbuNlon incanum, 

112 



lJeteropogoll eontortus, E. sandwicensis, and Waltheria indica. These species create less 
dead organic matter than P. maximum, which grows and dies back seasonally, and thus 
are less fireprone. Intact dry shrubland habitat is very rare on O'ahu's leeward side; the 
area around these three endangered species is not a particularly high quality example of 
this habitat type; however, since the firebreak needs to be constructed and maintained, 
NRS intend to improve habitat quality at the same time. NRS are required to stabilize the 
populations o[these endangered species at 50 mature individuals; performing weed 
control around them hopefully will allow these endangered plants to thrive and multiply. 
In 200 I -2002, NRS spent 804 hours clearing 7 acres ofland. In the last year, NRS spent 
518 hours on the same 7 acres. This does not include preparation and travel time; 
approximately a third (200 hours) as much time was spent preparing for work trips as was 
spent conducting control. 

On 22 July 2003 a prescribed burn went out of control and escaped the firebreak road. 
The fire burned up to the edge o[the north side of the Lower Chmnaesyce fuel break. See 
Appendix 7 for a detailed post fire assessment. The fuel break, in coordination with 
precision water drops, stopped the fire from burning any plants in this area. See Figure 2-
8. In comparison, C. celastroides var. kaenan(l plants on the north side of the valley 
which were not protected by a fuel break were burned. 

Figure 2-8. Extent of July 2003 Burns in Lower 'Ohikilolo MU 
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July 21,2003, the day before the prescribed burn, an arson fire burned from Farrington 
Highway up to the top of Ohikilolo ridge. It burned part of the Ohikilolo Ridge 
fenceline, and into the top edge of the Upper Chamaesyce fuel break. The fire was 
stopped by the lack of fuel in the top edge of the patch and a 15ft cliff. Fortunately, fires 
burning from Farrington Highway have to burn up to the rigde, then downhill to reach the 
Chanzaesyce patches; generally, fire does not burn as strongly downhill as uphill. The 
combination of aspect, the natural barrier of the cliff, and the artifical barrier of the fuel 
break were successful at stopping the fire and preventing damage to the C. celastroides. 

There are safety concerns for staff working in this MU. In 2001-2003, NRS worked with 
Army EOD and the Army Safety Office to clear the fuel break areas ofUXO. The areas 
were cleared and NRS are no longer required to wear flak jackets and helmets inside the 
fuel breaks. There is no shade in the MU and the days are typically very hot, reaching 
temperatures greater than 90°. When applying herbicide, NRS often don protective 
coveralls. The heat and layered clothing combine to put NRS at high risk for heat 
exhaustion. In the last year, the exemption from wearing flak in the fuel break areas, a 
switch to cotton overalls, and occasionally switching work schedules to early in the 
morning have helped to mitigate this concern. 

The following is a brieftime1ine of management activities and highlights in the Lower 
'Ohikilolo MU. 

~ November 2000: Hibiscus brakenridgei subsp. mokuleianus and Chamaesyce 
celastroides var. kaenana are discovered in the Lower 'Ohikilolo MU of MMR 

~ October 2001: Work is bcgun clearing grass from the Hibiscus population. Cut 
grass is removed from area. 

~ November 2001: More Hibiscus is discovered by NRS. Cut grass now left in 
place. First use ofFusilade. Photopoints installed. 

~ February 2002: Work is begun clearing grass from the Lower Chamaesyce 
Patch. 

~ March 2002: Work begun at Upper Chamaesyce to remove grass. Finished 
initial clearing of Lower Patch and Fusilade sprayed in both. 

~ June 2002: Completed initial clearing of Hibiscus site and Upper Chamesyce 
Patch. Round-up sprayed at Hibiscus patch. 

~ July 2002: First large-scale use of Round-up at the Hibiscus site. Fusilade use 
discontinued. 

~ January 2003: Switched Garlon 4 concentration from 20 to 40% in Forest Crop 
Oil for treatment of L. leucocephala. 

~ July 2003: Prescribed burn jumps firebreak roads, burning Chamaesyce 
populations on the north side of the valley. Fire is stopped at the edge of the 
Lower Chamae,lyce fuel break. 
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Figure 2-9: Lower '0hikilolo J?irebreaks and Weed Control Areas 

1. Hibiscus brackenridgei ssp. /Ilokuleialllls. NRS spent 239 hours clearing a 3.5 acre 
firebreak around the H. brackenridgei population. In order to determine the size and 
perimeter of the firebreak, NRS measured 30m hom those J!. brackenridgei plants on the 
edges of the population and marked the boundary with flagging. Wherever possible, 
natural breaks such as cli ffs were used as part of the firebreak. Later, NRS replaced the 
flagging with cyber stakes; cyber stakes are marked with a coded pattern of reflective 
tape that complies with Army training guidelines; the pattern tells troops not to enter the 
area. The permanent stakes also aid firefighting effOlis by delineating the fuel break. 
NRS began by spending many hours weed-whacking Panicum maximwn in the summer 
of2001. Both whip heads and metal blade heads were used to cut the grass; blades were 
found to be extremely effective in cutting the thick canes of P. maximum. In the course 
of clearing, NRS discovered additional JJ. brackenridgei plants. Large piles of grass 
littered the area after these cutting efforts. Afraid that they were actually building up the 
amount of dry fuel in the arca, NRS experimented with removing the dead grass from the 
patch. Grass was raked onto large tarps. The tarps were rolled up and tied tightly in 
cylindrical bundles. These bundles were pushed and rolled and cursed downhill. Some 
distance from the edge of the firebreak, they were opened and the cut grass was emptied 
out. This method of removing grass was expensive in terms oftimc and effort. It was 
also very difficult to roll the grass far from the patch; the thick stands of L. leucocephala 
made it very hard to move the tarp bundle. Air lifting the grass was discussed, but 
deemed too expensive. When the Army's summer training was complete, NRS decided 
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to leave the cut grass in the patch and wait and see how quickly it degraded. It now 
appears that cut grass decomposes relatively quickly, and removing the grass requires 
excessive effort. 

After cutting a patch of grass, NRS monitored it for regrowth. When the grass was 
actively re-sprouting, NRS sprayed it with a grass-specific herbicide, Fusilade. Herbicide 
was applied using 3-gallon backpack sprayers and a 25-gallon, battery-powered skid 
sprayer with a 100ft hose. Water jugs and I 25-gallon water tanks were sling-loaded to 
the site. The 25-gallon sprayer was very effective at this site; the site is open, with few 
obstacles to wind the hose around, and is very large. Using the skid sprayer, NRS were 
able to thoroughly treat large areas and cut down on mixing time. Backpack sprayers 
were most useful for treating scattered grass tufts and steep areas. Using both of these 
tools together was very effective. 

NRS began running into problems with Fusilade right away. It was very difficult to time 
visits to treat the grass in the proper stage of growth, which could take anywhere from 2-
6 weeks to reach. Scheduling considerations prevented NRS from visiting the fuel breaks 
every week to determine when the grass was ready for spraying. Some applications were 
effective, others very ineffective. Kill never reached 100%. Some areas were sprayed 3 
or 4 times without achicving high rates of control. 

NRS switch cd to a morc general herbicide, Round-up, in a 1 % mix with water. Round
up is not grass-specific, but also is not as sensitive to growth stage as Fusilade. Small 
trials indicated that I % Round-up was effective at killing guinea grass, and that native 
broadleaf species exposed to spray drift were unaffected. NRS began using Round-up 
preferentially, leaving a bufTer around the endangered plants. Spraying efforts generally 
have been limited to the rainy season, when grass is growing. Spraying during the driest 
pm1 of the year, when grass senesces, generally is ineffective, evcn using Round-up. 

In addition to grass control, NRS also are working to control L. leucocephala and Acacia 
jimlesiana at the site. Neither species is as great of a fire hazard as P. maximum, but both 
form dense stands, use a lot of water, lose kaves in summer, and may facilitate grass 
growth by fixing nitrogen. L. leucocephala is also very difficult to kill; it is very resilient 
and can regcnerate even after treatment with herbicide. The most effective treatment 
method is to cut the trunk as close as possible to the ground, and douse the cut stump 
with 40% Garlon 4. Plants that have been burned or treated before tend to fonn large 
woody growths at ground level. The cut stump method docs not work. on these plants, 
because there may be mUltiple trunks sprouting from one woody growth. To treat these 
plants, NRS hacked deeply into the growths with hatchets or handsaws, and applied 
Garlon 4 to the cuts. It is also effective to dig the soil away from the base ofthc plant, 
cut the roots, and treat them with Garlon 4. NRS also tried digging the stumps out of the 
ground completely. While effcctive, this mcthod was too time-consuming to be fcasible. 
A. jilrnesiana responds well to Garlon 4 treatments and docs not pose as much of a 
management problem. 
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Figure 2-1 O.llibisclis Fuel Break: Change in Effort Over Time 
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Figure 2-11. Perimeter of Fuel Break 

This chart shows the change in eff0!1 for 
particular management activities, over time. 
In order to facilitate comparison, the first 5 
months of work - from October 2001 to 
February 2002 are grouped together, as well 
as the second 5 months, and so on. These 
groupings do not necessarily reflect seasons. 

Total time spent on management decreased 
significantly. The first 5 months of control 
required very high effort. This is when the 
bulk of fuel break construction took place. 
Also, this is when NRS experimented with 
removing grass from the break. The second 
5 months of control, predictably, required 
much less time, primarily for' grass control'. 
The rise in effort levels between the third and 
fourth periods suggest that during the rainy 
season, more effort is needed to maintain the 

fuel break. Time spent doing haole koa control, in contrast, was dependent on staff 
availability, rather than environmental considerations. This chat1 suggests that although a 
constant level of effort will need to be maintained to keep grass levels down, the amount 
of time needed for maintenance is significantly less than that needed for construction, and 
thus maintenance time, though always necessary, is sustainable for a long period. 
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Changes produced by management are tracked by photopoints. These digital photos 
provide a visual record of the creation of the firebreak and the changes in vegetation. 
The number of photopoints has increased in the last year as the treated area expanded. 
Photopoints were taken at each fuel break, about 2-3 times per year, from established 
locations, at specific compass bearings. They show changes in the plant community at 
each site throughout the year. Small patches of the native grass H. contortus (pili) 
present before management appear to be expanding. 

Below the Hibiscus site, there is a gap in the 30m clear-cut fircbreak maintained by 
Range Control on the inside edge of the firebreak road. In March 2003, NRS sprayed 
grass, L. leucaena, and A. Jarnesiana both inside and outside the firebreak road in an 
effort to bridge this gap. A mix of Gar Ion 3A and Glypro+ was used. The treatment was 
effective at killing grass, but not woody weeds; the trees sprayed completely defoliated 
and later sent out suckers. Grass removal is a higher priority than woody weed removal 
in this area; controlling L. ieucaena and A. Jarnesiana along the road will occur if 
scheduling allows. 

In the coming year, NRS will work to maintain the fuelbreak and continue to weed inside 
it. The road below the Hibiscus site will be resprayed as needed. Photopoints will be 
taken to track changes, and the Hibiscus will be monitored regUlarly. 

2. Upper Ch{/l/1{/esyce Patch. Treatment techniques developed at the H. brackenridgei 
site were applied to management at both C. celastroides sites. NRS spent 155 hours 
working at this 1.75 acre site. The Upper Patch is very rocky, and steep. There is much 
less P. rnaxinrum than at the JJ. brackenridgei site; shorter stature grasses, like the weedy 
Rhynchelytrwil repens, and native H. contort"s dominate. L. leucocephala and A. 
jClrnesiana are abundant. 

Before cutting the grass in the site, NRS surveyed around the C. celastroides plants for 
seedlings. Seedlings were flagged prominently. High density seedling areas were 
avoided by the weed whackers. NRS monitored the cut grass for growth and sprayed it 
with Fusilade. A water tank and multiple water jugs were airlifted to the site. As in the 
H. brackenridgei site, scheduling and weather conflicts made it difficult to treat the grass 
in the optimal stage of growth. NRS used both the 25-gallon sprayer and the backpack 
sprayers at the sitc. Given the steep nature of the terrain, and the smaller amount of P. 
maximurn, the full capacity of the 25-gallon sprayer was not used. The entire site has 
been sprayed twice and P. maximum has responded well to treatment. In part this may be 
due to slightly harsher conditions. Although the C. celastroides patches are less than a 
half mile from the H. brackenridgei site, there is a steep rainfall gradient in Makua. The 
makai (west) region of the valley receives much less rain than the Ka'ala (east) end of the 
valley. Also, the C. celastroides sites have an eastern aspect, with more sun exposure, 
while the H. brackenridgei popUlation has a northern aspect, with less sun exposure. The 
seasonal grass dieback begins earlier in the season at the C. celastroides patches than at 
the If. brackenridgei patch. NRS spent some time treating L. leucocephala and A. 
Jamesiana at the site, but treatment has focllsed on grass control. To establish the 
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boundary of the firebreak, NRS measured 30m from the C. celastroides plants on the 
outermost edges of the patch. Using these measurements as guides, flagging was used to 
completely delineate the edge of the firebreak. This visual boundary is useful in that it 
clearly demarcates which areas need management. The flagging was later replaced with 
cyber stakes. Photopoints were established at the site to track the changes in vegetation, 
which have occurred with management. 

Figure 2-12. Upper Chal1laesyce Fuel Break: Change in Effort Over Time 
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The Upper Chamaesyce fuel break chart mirrors the Hibiscus chart. Control at this site 
began after the Hibiscus site, resulting in only three 5 month groupings. Grass control 
efforts decreased. Since NRS experimented with chemical control at the Hibiscus break, 
NRS switched to Round-up instead ofFusilade and increascd grass control efficiency. In 
the coming year, the photopoints will be taken once or twice a year and the C. 
celastroides will be monitored regularly. Scoping trips will be scheduled to monitor 
regrowth and plan management actions. The burned area at the top of the patch will be 
sprayed and maintained. 

3. Lower Chal1laesyce Patch. NRS spent 198 hours working at this 1.8 acre site. Like 
the Upper Patch, it is steep, rocky, L. leucocephala and A. jarnesiana infested, and 
dominated by short stature grasses, rather than P. maximum. Most of the C. celastroides 
plants are located at the top of a lOft cliff. Below the cliff is a flat strip of land; most of 
the P. maximum in this patch is located in this flat area. Above the cliff, the steep rocky 
slope has scattered patches of P. maxirnum. 

Management in the patch began with surveys for C. celastroides seedlings. Seedlings 
were tagged with tall pin flags and avoided during grass cutting. Once the grass was cut, 
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it was monitored for growth. As in the other firebreak sites, it was difficult to time a 
work trip to spray the cut grass at the right growth stage. Backpack sprayers were used to 
sweep the upper portion of the patch. The 25-gallon skid sprayer was used to treat the 
thick grass on the flat strip. The entire patch was sprayed once and the flat strip was 
sprayed twice. Some of the grass on the flat strip resisted treatment. NRS decided to do 
a test spray of Round-up (see Monitoring discussion below), on some of this grass. There 
are very few nativc plants in this flat strip. Since the Round-up trial was successful, NRS 
sprayed all the resistant grass with Round-up. 

The July 2003 fire burned below, above, and on the norther side of the Lower 
Chamaesyce Patch. NRS will take advantage of the fire, and spray resprouting P. 
maximum in the burned areas, expanding the perimeters of the fuel break. In particular, 
NRS will target the area below the site; this area formcrly was a thick stand of tall P. 
maximum. NRS were planning to extend the firebreak to the road anyway. 

Figure 2-13. Lower Clwmaesyce Fuel Break: Change in Effort Over Time 
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The Lower Chamaesyce fuel break follows the same trends as the other two sites. NRS 
have cleared the entire firebreak area. Scoping trips will be scheduled to monitor 
regrowth, identify management actions, and schedule work trips. The fuel break will be 
extended to the road, and burned areas will be sprayed. Photopoints will be takcn once or 
twice a year. Volunteer trips will be scheduled to eradicate L. leucocephala and A. 
jarnesiana. 
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Monitoring 

In Deccmber 2002, NRS installed vegetation monitoring plots to test the efficacy of 
various grass control mcthods. Seven control techniques were tested in seven plots. In 
four of the plots, grass was cut with weed-whackers; two weeks later, one was sprayed 
with 1 % Round-up, one with 2% Round-up, one with Fusilade at 44ml per gallon of 
water, and thc fomih was not sprayed. In the other three plots, the grass was not cut and 
the chemical treatments were the same. Photographs were taken and percent cover for 
each species in each plot was estimated prior to cutting and spraying. The plots have not 
been formally read since installation, but preliminary observations indicate that Fusilade 
killed the exposcd grass blades but not the whole plant and that Round-up is effective at 
I % and very effective at 2%. Damage, though not lethal, was noted on a few native 
plants in the Round-up plots. In the coming year, NRS will re-read these plots and will 
adapt management accordingly. 

In November 2002, several plots were established to test the effectiveness of various 
concentrations of Garlon 4, combined with several methods of cutting, in killing L. 
leucocephala. The goal was to establish a method that will reliably kill even those L. 
leucocephala plants that have developed large scarified tap roots due to fire damage. 
Concentrations of Garlon used were 20%, 50%, and 100%. Small, 10m' areas at the 
Chamaesyce patches were flagged off and all plants within each section were treated with 
the same concentration of Garlon. Within these sections, individual stumps were flagged 
different colors according to the cutting technique used. Three cutting techniques were 
used: trunks removed with loppers; trunks removed with loppers and scarified tap root 
deeply cut with hatchet; trunks removed with loppers and scarified tap root drilled with 
cordless drill. In addition, some trees were left uncut, and just treated with Garlon. The 
combination of20% Garlon and 'trunks removed with loppers' was not tested, as field 
observation already showed that this technique was ineffective. NRS concluded the trials 
in June 2003. All treated plants died. This suggests that to kill plants with scarified tap 
roots, herbicide must be delivered directly to the tap root. 50% and 100% concentrations 
of Garlon 4 appeared to be strong enough to affect the tap root, even without cutting. As 
a compromise, NRS decided to treat all L. leucaena with scarified tap roots by cutting 
into the tap root and treating the cuts with 40% Garlon 4. 

The Hibiscus Patch, Lower Chamaesyce Patch, and Upper Chamaesyce Patch 
photopoints suggest that Round-up is effective at controlling guinea grass and that new 
guinea grass plants, not regrowing rhizomes, make up most of the existing grass in the 
fuel break. They also suggest that removing guinea grass aids the spread and 
proliferation of common native species, especially ilima, uhaloa, and pili. Lastly, they 
show that weed control has a positive affect on the health of the two target endangered 
species. Seedlings have bccn found in both the Chamaesyce and Hihiseus populations. 
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Figure 2-14. Upper Clwmaesyce Photopoillt Series 
July 2002 



Figure 2-15. Change in Basal Diameter of Hibiscus Over Time 
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The graph above tracks the basal diameters of all the Hibiscus plants from time of 
discovery to the present. Each line represents a plant. Many of the plants exhibited 
marked growth. The four dotted lines in Figure 2-13 represent the plants which had the 
largest change in DBH. These four plants are located in an area with deep soil and were 
surrounded and hidden in guinea grass when they were first found. Most of the plants 
represented by the other lines are located in rocky, shallow soil areas, or on small cliffs, 
where guinea grass isn't as prevalent. Two factors may be at play here. One is soil 
depth. Another is competition from grass. The plants on the steeper sections with 
shallow soil had relatively little grass competition. The four fastest growing plants had 
deep soil, but heavy grass competition. Once grass management began, those plants in 
deeper soil suddenly had low grass competition and appear to have grown remarkably in 
response. The other plants also experienced less competition from grass, but still were 
limited by soil depth, and thus grew at a more sedate pace. The response of the native 
shrubland community has been very encouraging. When NRS first began work, there 
was little, if any, ilima and uhaloa in the vicinity of the Hibisicus population. Now, they 
are some of the primary components of the area. While the native community here is not 
particularly diverse, it is very hardy. Natives create less organic matter than guinea grass 
and remain green year round. 
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2.7.<1 Kaluakauila MU 

Surveys 

There are two ungulate transects in Kaluakauila. After the completion of the new 
exc1osure, NRS moved one transect from inside the fence to the fence line, and installed a 
new transect along another section of fenceline. No incipient invasive weeds were 
observed along either transect. Rivinia humitis, a shade-tolerant understory weed, was 
found on both transects. This prolific species appears to be widely distributed and well 
established in the MU. NRS will monitor this species and treat it along management 
trails to reduce potential spread. 

Control 

Located in Keawa'ula, in Kaluakauila gulch, bordering on the northern flank ofM1ikua 
Valley, the Kaluakauila MU encompasses unique dry forest habitat. Surrounded by tall 
grass, it faces a high risk of fire. This year, Kaluakauila sustained significant damage 
from the July 2003 fire (see Appendix 7, MMR Natural Resource Post Fire Assessment). 
Endangered spccies were affected and native forest patch perimeters eroded. The fire 
damage will also exacerbate the grass problem in the MU. Most of the weeds in the MU 
are canopy weeds such as P. cattieianum, S. terebinthifolius, A. moiuccana, G. robusta, 
M. azedararch, and L. ieucocephaia. There are few serious understory weeds in the MU, 
except Rivinia humilis, Hyptis pectinata, and fire-prone P. maxinlum. Weeding effort 
centered on controlling woody weeds rather than P. maximum this year, in part because 
previous grass control efforts were successful. NRS feel that P. maximum poses a more 
severe threat, both as a fire-hazard and as a quick-growing sunny gap colonizer. 
However, control of P. maximum must take place when the grass is actively growing; 
large-scale regrowth did not occur this year. In the coming year, NRS will continue to 
control to woody weed species, retreat P. maximum as necessary, and develop control 
goals for 11. pectinata and R. humi/is, which are spreading through the native forest. 
These species could negatively affect seedling recruitment and survivorship. 

Last year, an ungulate fence was constructed around the MU. Weed control in the MU 
focused along the firebreak, which includes the uppermost portion of the fence, around 
two groups of Euphorbia haeieeieana, referred to as the Upper and Lower Euphorbia 
patches, and around two reintroductions of Hibiscus brackenridgei ssp. mokuieianus. 
Three two-night camping trips and numerous day trips were spent in the MU. NRS spent 
125 hours treating approximately 6.5 acres throughout the Kaluakauila MU. 

1. Firebreak. The firebreak stretches along the ridge line from the junction of the 
KuaokaIa trail, along the fenceline for a distance, to a prominent ironwood tree where the 
fenceline leaves the ridge and cuts down into the forest patch. At this point, the 10ft wide 
cleared firebreak ends. Beyond the ironwood, the ridgeline vegetation is much more 
sparse, During an on-site consultation with fire control experts from the Arn1Y and 
DLNR last year, NRS solicited suggestions for improvement. The fire experts said that 
typical firebreaks are twice as wide as the height of the surrounding vegetation. Since the 
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surrounding vegetation is quite low, the firebreak meets standard criteria and is almost 
twice as wide as required in many areas. However, the fire experts recommended that 
several vegetated pu'u's be cleared. They also recommended that where the firebreak 
was slightly downslope on the Makua side of the ridge, the upslope portion to the ridge 
summit be cleared and maintained. Beyond the ironwood, the fire experts felt that a 
regularly maintained firebreak was unnecessary. Rather, they suggested that if a fire was 
to occur, a narrow 2ft wide scratchline could quickly be installed along the ridgeline. 
NRS considered maintaining the fenceline as a firebreak where the fenceline cuts from 
the ironwood down into a 200m long grassy bowl. The fire experts said that this was 
unnecessary; the fuel load is so great that firefighters would be unsafe along it. NRS 
decided not to maintain this grassy portion of the fence as a firebreak, but as a trail. 
Since this discussion with fire control experts, large portions of the MU burned in the 
July 2003 fire. After the fire, Gayland Enriques, the Army Wildlife Fire Manager, said 
that it appeared that the firebreak maintained by NRS was successful in halting the 
f1ames. However, the proposed scratchline was not installed by firefighters as part of 
firefighting operations, and thus did not halt the fire. Instead, the fire jumped the 
scratch line, bumed down the slope, and then back up to the firebreak, NRS will 
investigate the best method to improve the efficacy of the scratchline. NRS desperately 
need the completed Kaluakauila Fire Management Plan from CSU so that this area will 
be better protected. 

This year, NRS spent 4 person hours weed whacking P. guajava, P. cattleianum, S. 
jamaicensis, A. physicarpa, A. virginicus, M. Ininutijlora, P. Inaxinlum, and other 
herbaceous weeds on the firebreak. Due to helicopter restrictions, NRS were not able to 
f1y water to the firebreak for spraying. NRS will continue to maintain the firebreak. 

2, Fcncclinc. A portion of the ex closure fenceline runs from the firebreak at the ridge 
top, through a grassy bowl to a forest patch. NRS decided not to maintain the fenceline 
as a secondary firebreak, since it is sandwiched by large grassy areas. However, a five 
meter strip along the fence is being maintained. This year, 2 person hours were spent 
spraying 300m of fenceline. 

3. Upper Hibiscus Site. This olttplanting site is a short distance from the ridge top in 
the makai end of the MU. The habitat consists of scrubby forest, including P. odoratum 
and D. viscosa. NRS spent 13 person hours removing L. leucocephala, L. camara, and 
G. robusta over a 350m2 area. In the coming year, NRS will continue to improve habitat 
quality by removing woody weeds. If deemed necessary, NRS will control the P. 
maximum patch just above the outplanting. 

4, Lower Hibiscus Site. A couple hundred meters down slope from the Upper Hibiscus 
Site is the lower outplanting. This site is separated from the gulch bottom by small cliffs, 
The area includes scrubby P. odoratulJ1 and D. viscosa, as well as a patch of tall 
Erythrina sandwichcnsis. NRS spent 21 person hours controlling L. leucocephala and G. 
robusta over 520m2 An additional 2 hours were spent controlling P. maximum over 
800m2 P. maximum could pose a major fire threat to this site; NRS will target it in the 
comll1g year. 
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5. Upper Euphorbia Patch. The Upper Euphorbia Patch encompasses a group of21 E. 
hacieeleal1a trees, which are spread out over 1.3 acres. The population is bordered on the 
mauka side by areas of predominantly native forest. Last year, weed control in the patch 
centered on a small, 20 by 20m patch of P. maximum. Control was effective; the patch 
has not regrown. This year, weed control focused on canopy weeds, including S. 
terebinthifolius, 1. leucocephala, G. robusta, P. cattleianulrl, P. guajava and understory 
weeds, including L. camara, H. pectinata, C. hirta, R. humilis, and Chenopodium murale. 
Thirty-two person hours were spent treating almost 4 acres. NRS will continue these 
efforts in the coming year. NRS took a group of volunteers to this site to control canopy 
weeds. The steep nature of the terrain, the diversity of the forest, and the low ratio of 
volunteers to staff made this a very difficult volunteer project; some eager volunteers 
unwittingly killed some native Reynoldsia sanwicensis, others had great difficulty on the 
trail. Using good judgement when gauging the capacity of the volunteers and the 
difficulty of the work is vital to running successful volunteer trips. NRS will carefully 
evaluate future volunteer groups and design projects more suited to their capabilities. 

6. Lower Euphorbia Patch. The Lower Euphorbia Patch encompasses a group of 170+ 
plants spread out over 4.5 acres. The patch is crisscrossed with a grid of rat bait stations. 
W ced control has focused on eradicating P. maximum from the patch and treating canopy 
weeds. NRS spent 49 hours sweeping through the area for woody weeds and cutting and 
spraying grass. The majority of this time, 43 hours, were spent controlling woody weed 
species, including S. terebinthifolius, G. robusta, 1. leucocephala, P. caltieianum, P. 
guajava, A. moiuccana and 1. C(ln/(/ri/ in the Lower Euphorbia Patch. Thus far, NRS 
swept through around three quarters of the patch. NRS will continue these efforts in the 
future. NRS will use chainsaws to facilitate treatment. In particular, weeding will focus 
on the rat bait transects, to ease quarterly restocking efforts. 

Grass was sparsely distributed across the top two thirds of the patch, but was very dense 
in the hottom third of the patch when NRS began control last year. The dense areas, 
which received the most attention, responded very well to treatment. Even though the 
grass was sprayed with Fusiladc, which hasn't been very effective in the Lower 
'Ohikilolo MU, it died and did not regrow much. It seems that Fusilade may be effective 
on P. lnaximum in shaded areas. The upper portion of the patch did not respond as well 
to treatment. This may be because of coverage problems in locating all the grass in the 
area, and effectively dousing each grass clump with herbicide. This year, NRS spent 5,5 
person hours trcating small P. maximum clumps over a 2000m' area. NRS tested a new 
control technique. The leaf blades of each clump were cut, and the root mass hand 
sprayed with 1 % Round-up. This quick method decreased the amount of herbicide 
needed. However, subsequent trips showed that the grass did not respond to treatment. 
Other techniques need to be developed. In the coming year, NRS will test the efficacy of 
basal applications of higher concentrations ofRound-up/Glypro+ and Garlon 4. 

NRS feel that, given time, P. maximum can be eliminated from the patch. P. maximum 
doesn't thrive beneath a shady canopy and mllch of the site is forested. However, the 
remoteness and steepness of the terrain make the work challenging, The lower third of 
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the patch, where the densest grass grew, drops off abruptly in a cliff. The grass is 
invading the forested areas from the open area at the top of the cliff. With regular 
monitoring and retreatment, NRS feel they can eradicate P. maximum from above the 
cliff and slow the rate of invasion. To facilitate this, NRS should sling-load gear to 
several strategic sites in the patch to facilitate spraying efforts. Much E. haeleeleana 
seedling gennination was observed last year in the later part of the rainy season. To 
reduce potential trampling impact, weeding trips will be scheduled in the fall or the 
beginning of winter, when there are fewer seedlings, and those present are foliated and 
easier to detect. 

One gulch over from the Lower Euphorbia Patch, Rivinia humitis forms an almost 
unbroken carpet through the understory. R. humitis plants have been found in the 
Euphorbia Patch. NRS spent 4.5 person hours pulling R. humilis from along the access 
trail. While easy to pull, the plants are prolific fruiters. On the following work trip, 
hundreds of seedlings were observed along the trail. More needs to be learned about this 
weed. For now, NRS are manually removing it in the course of regular weeding efforts 
and are considering the feasibility of spraying it with Glypro+. 

In the course of regular management work, NRS observed an unusual proliferation of a 
weedy mint, J-I. pee/inata, in the Lower Euphorbia Patch. J-I. peelinata choked the 
understory of the normally open dry forest. NRS feel that it is spreading and may be a 
future problem. NRS will continue to monitor this weed, and may have to consider 
treatment methods for H. peetinata. 

Monitoring 

There are two long-term weed plots in Kaluakauila. One is near the Upper Euphorbia 
Patch, and the other is above the Lower Euphorbia Patch. This year, NRS re-staked and 
read the lower plot. Data collected from these plots is kept on file at the Natural 
Resource Center. 

2.7.e Lower Malum MU 

Surveys 

There is one ungulate transect and one natural resources landing zone in the Lower 
Makua MU and another transect in the neighboring Ko'iahi Ungulate Control Area. No 
incipient weeds were detected along the transects or LZ this year. 

Control 

The lower slopes ofMakua Valley contain some of the most intact stands of dry and 
mesic forest remaining on the island of 0' ahu. The floor of the valley, in contrast, has 
been highly degraded by military training and fires, including the July 2003 fire. Parts of 
it are eroded and the rest is covered with thick grass. Dry forest once covered much of 
the valley floor, and NRS are eager to preserve the forest that remains. Most of the 
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weeds in this forest are canopy weeds. UXO left by past training hinders management in 
the dry forest. Access is only allowed with EOD escort. One overnight trip, three three
day trips, and four day-trips were taken by NRS last year. NRS spent 123 hours weeding 
more than 13 acres during these trips. Areas with 80% or greater native canopy receive 
first priority. A large proportion of the managed areas described below have relatively 
few weeds and are returned to a near-pristine state after one treatment. To track the areas 
weeded, NRS used GPS units, sketch maps, and contour maps. NRS will revisit these 
areas once every two years for follow up. 

Figure 2·16: Lower Miikua Weed Control Areas 
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This past year, weed control focused on and around seven ridges. From west to east, they 
are referred to as Neraudia Ridge Area, Flueggea Ridge, LZ RidgelHolei Gulch, Bat 
Head Ridge, Arch Site/Elepaio Flats, Ctenitis Ridge, and Elepaio TerritorylFlueggea 
Ridge. NRS used the hand-held GPS to record the location of managed areas. 

1. Nel'Cllulia Ridge Area. NRS spent 33 person hours controlling P. cattleianul11, S. 
terebinthifolius, S. cumini, A. moiuccana, G. robusta, Leucaena ieucocephaia, Melia 
azederach, and L. camara over almost 3 acres on 2 ridges. This area is easily accessible 
from the road. NRS will expand efforts in this area in the coming year, especially given 
camping restrictions. 

2. Flueggea Ridge. NRS spent 2.5 hours controlling P. catileianUlIl, and S. 
terebinthifolius over 300m' acres in this region. 

3. LZ Ridge/Holei Gulch. NRS spent 19 hours controlling P. cattleianum, P. guajava, 
S. terebinthifolius, Toona ciliata, L. leucocephala, G. robusta, Pluchea symphytifolia, S. 
cumini, M. azederach, and L. camara over 4 acres on this ridge and in Holei gulch. 
While steep, the gulch hosts unique native forest components, particularly Ochrosia 
eompta (holei). 

4. Bat Head Ridge. NRS spent 18.5 person hours controlling P. cattleianul11, G. 
robusta, S. terebinthifolius, S. cumini, Asclepias physoearpa, and Cordyline ji'utieosa 
over 2 acres in this area. 

5. Arch Site/Elepaio Flats. NRS spent 23 person hours controlling P. eatlieianUI11, S. 
terebinthifolius, S. eumini, and A. moluecal/o over more than an acre. The lower slopes 
of this site have dense stands of P. eattleiallWI1 but the composition of the forest becomes 
increasing native as one moves towards the 'Ohikilolo Ridge. NRS intend to push from 
the flats upslope, and systematically weed the ridges in this area. 

6. Ctellitis Ridge. NRS spent 24 hours controlling P. guajava, S. terebinthifolius, S. 
eumini, G. robusta, and Clide/nia hirta over almost 3 acres at this site 

7. Elepaio Territory/Flueggea Ridge. NRS spent 2.5 hours controlling P. cattleianul11, 
S. terebinthifolius, and Ageralino riparia over 30m' in this area. 

In order to better track and direct management effort, NRS will create a map delineating 
broad areas with different vegetation types, including 80% native canopy, 50% native 
canopy, 80% alien canopy, and P. eaUleiaJ1um mono culture. These different vegetation 
types require different management approaches. NRS are experimenting with approaches 
to weedy areas in Kahanahaiki. These approaches, especially towards P. caltleianum 
monocultures, will be used in the Lower Makua MU where applicable. However, NRS 
will first focus on the areas with the most native cover. 
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Monitoring 

Areas in Makua Valley that have been burned in the past are dominated by alien grass. 
These grasses grow in thick patches and prevent the germination of the native woody 
species that dominated the area before it was burned. NRS hypothesized that these areas 
retain a rich sccd bank built over thousands of years, when the area was dominated by 
native dry forest. If the alien grasses were removed, germination from the seed bank 
would begin the slow process of regenerating native forest. This was observed in areas 
on HaleakaHi, Maui where invasive kikuyu was removed (Bill House, pers. eomm.). 

Two years ago, NRS treated two areas in Makua with a grass specific herbicide. One 
area was adjacent to native forest and had some native woody species germinating 
through thin spots in the grass. The other area was completely surrounded by grass and 
had no native species present. Prior to spraying, the areas were mapped and flagged. In 
addition, photo-points were established to visually display changes in vegetation. A 
comprehensive species list was compiled before control began. Due to management 
difficulties, NRS did not continue monitoring. 

In February 2002, NRS revisited the project and installed two new plots in the previously 
sprayed arcas. By this time, much of the sprayed grass had regrown. Plot 1 was installed 
in the completely alien area, and Plot 2 was installed in the area adjacent to native forest. 
On installation, Plot 1 was cleared of dead M. minutiflora, but Plot 2 was not, due to time 
constraints. Percent covers for all species present in the plots were estimated. On the 
following work trip in June 2002, Plot 2 was also cleared of dead grass and sprayed with 
Fusilade. In October 2002, NRS found that the poles marking Plot 1 had been removed, 
perhaps by hunters. Both plots were recleared, and photopoints were installed. In 
December 2002, the poles for Plot 1 were re-installed. Neither plot exhibited much 
native regeneration. In Plot 1, weeds were colonizing the plot, taking advantage of the 
reduced grass cover, but the only natives were two large Dodonea viscosa which had 
been present when the plot was installed. NRS wondered if drastically reducing grass 
cover actually had reduced the potential for native seed germination by eliminating cover. 
In Plot 2, some native species were already present at the time of installation. However, 
no native seedlings were found, despite this close seed source. In February 2003, NRS 
again found little change in the plots. Plot 1 was again sprayed with FusiIade. In March 
2003, one D. viscosa seedling was found in Plot I. No native seedlings were found in 
Plot 2. 

While NRS will continue to observe the plots, neither appears to have been successful. If 
a seed bank still remains in the area, it probably is dominated by species that do not grow 
in open areas. These species were part of a forest that favored gennination in typical 
forest understory conditions. To begin the process ofrestoration, light-loving pioneer 
species are needed. At the moment, it seems that more aggressive measures, like 
intensive outplantings or seeding of pioneer species, are needed to reclaim these grassy 
slopes. NRS will follow the revegetation of the areas burned in July 200 to gain further 
insight into the effects of fire on this habitat. 
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2.7.f C-ridge MU 

Surveys 

There are no weed transects set up in the C-ridge MU. 

Control 

NRS visit this MU twice a year for management work, including weed control. 
Understory weeds are not a significant problem in this MU; they include L. leucocephala 
and L. camara. Most of the weeds are canopy species, including S. terebinthifolius, P. 
cattelianul11, P. guajava, S. cumini, M. azedarach, G. robusta, M. hibiscifolia, L. 
leucocephala and A. moluccana. The goal of weed management in the MU is ecosystem
scale control. This year, NRS weeded in two different sites, below a cliff hosting a 
population of Tetramolopium filiforme, and in a side gulch near a now extirpated 
Abutilon sandwichensis plant. 15.5 person hours were spent treating canopy species over 
almost four acres at the T. filiforme site. NRS hope to expand efforts at this promising 
site. NRS spent 10 person hours performing weed control over two acres in the A. 
sandwichensis site. 

An old dirt road leads up to the MU; it was cleared this year by Range Control. To keep 
the road clear, NRS sprayed Garlon 3A and Glypro+ on the guinea grass bordering it. 
The spray was very cffective; NRS will respray it as needed. 

The C-ridge MU was particularly hard hit by the July 2003 fire. The perimeters of the 
lower elevation forest patches burned; they will be invaded by alien grasses, further 
increasing the fire threat to the area. Grass patches inside the forest also burned. While 
NRS can work to control grass patches within the forest, it is impossible to easily reclaim 
thc burned forest perimeter. NRS will focus weeding efforts in this area (0 slow (he grass 
invasion, and will consider installing a fuel break perimeter at the edge of the lowest 
forest patch. Such a fuel break would cover a huge area and require a massive amount of 
work; the only feasible way of maintaining such a fuel break would be via aerial spraying 
with a ball sprayer. NRS will investigate this option. NRS will adapt future weed control 
efforts to the stressed forest sites in this MU. 

Monitoring 

There are no weed plots being actively monitored in the C-ridge MU. 
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2.8 Schofield Barracks Military Reservation 

Schofield Barracks is comprised of three separate ranges: West (SBW), South (SBS), and 
East (SBE). These ranges will be discussed separately in each sub-heading. There are 
three MU's in Schofield Barracks; they are Ka'ala MU (SBW), Pu'u Hapapa MU (SBS), 
and Schofield-Waikane MU (SBE). 

Surveys 

See Appendix 2-D, Weed Survey Roads and Landing Zones, Schofield Barracks Military 
Reservation, for the exact locations of survey routes and LZs. 

West Range 

In SBW, road surveys did not detect any new habitat-modifying weeds in the last year. 
On past SBW road surveys, several potentially invasive species were noted. These 
include R. argutus (blackberry), C. decapetala (cat's claw), Pimenta dioica (allspice), T. 
setnitriloba (Sacramento burr), and Callitris sp. Rubus argutus was controlled in 1999. 
No plants were found at this site for the past three years. It seems that this population has 
been eradicated. NRS set a zero toleranee goal for C. decapetala above the road in 2000. 
Caesalpil1ia decapetala can grow into thick impenetrable thorny tangles and it colonizes 
sunny gap environments. Previously, it was believed that this species was present only 
below the firebreak road. However, a large population was discovered last year in a 
gulch above the firebreak road. This large population does not appear controllable; NRS 
have revised the zero tolerance policy. NRS will focus on controlling any small, 
incipient populutions of C. decapelaia found above the road, but will not manage any 
large populations. Last year, the area below the firebreak road was scoped and NRS 
mapped infestations below the road with GPS. No control aetions were performed, as 
plants were not elose to the road. Pimenta dioica is known to be invasive and habitat 
altering from other areas ofthe Wai'anae Mountains, especially Wai'anae Kai. In March 
200 I, NRS mapped the locations of this species but performed no control. Populations 
which were thought to be incipient are truly established, and NRS do not plan control in 
the near future. This species will not be discussed in future reports. While not abundant 
on the road, T semitriloba has been widely observed in the training range. NRS will 
monitor the spread of this species and remove it from access trails, but it is too well 
established to control. Callitris is only known from this single location on Army land. It 
may have been planted in the area originally. NRS do not have expmiise on its potential 
impacts or manageability. NRS mapped the extent of Callitris in March 2001. Land 
managers experienced with this species will be queried for recommended actions, and a 
literature search will be conducted to investigate its impacts. 

NRS's ability to treat all of these weeds is severely limited by the presence ofUXO and 
the limited access NRS are granted to the high-use training range. These restrictions 
drastically constrain weed management in the area. 
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South Range 

In February 2003, NRS discovered an infestation of the noxious weed Senecio 
madagascariensis at OP (Observation Point) Halo and FP (Firing Point) Halo, North 
Waieli Gulch. Eradication efforts are discussed in the Control section below. 
Additionally, T. semitriloba was found for the fourth year in a row on the road survey. 
NRS will work to keep this weed from becoming established within the MUs, but believe 
it is impractical to control it across the entire range. An unidentified Chloris species was 
again noted within an LRAM seed-sowing site. NRS will attempt to acquire a positive 
identification of this plant and monitor the site to determine if it has potential to 
naturalize. Preliminary observations and conversation with botanist Joel Lau suggest that 
this species is not a significant ecosystem threat. 

East Range 

Road sUlveys in SBE have not yet been conducted this year. The weed population in the 
region has been stable in past years (See Appendix 2-C Weed Surveys Roads and 
Landing Zones, Schofield Barracks Military Reservation. Two years ago, during rare 
plant surveys conducted in the south Kuakonahua region, NRS diseoveredmany 
J-Ieliocarpus popayensis (moho) and Albizla moluccal1a plants scattered along the ridge. 
While these individuals are few and far between, they appear to have a wide distribution. 
NRS will schedule aerial surveys to identify satellite weed populations and better 
understand the status of weeds in the region. Albizia IIiOluccal1a, H. popayensis, and a 
third weed in SBE, Cflharexylwil caudalum (fiddlewood) are established in areas 
adjacent to SBE. NRS will eliminate these weeds in MUs, but cannot manage 
populations beyond MU borders at this time. 

Control 

Wecd control in SchofIeld Barracks is focused on specific projects. Large-scale weed 
management is not an option, especially in lower sections of SBW, due to access 
restrictions. 

West Range 

In SBW, the majority of weed control effort is performed at Mt. Ka'ala. These actions 
are described in the Ka' ala MU discussion below. Last year, NRS constructed a fence 
around a group of rare D. subcordala, Nolhoceslrum latifolium, and Phylloslegla mollis 
in Mohiakea Gulch. This year, NRS spent 3.5 person hours treating P. cattleianum, C. 
hirta, and S. terebinthifolius over lOOOm'. Next year, weed management will be 
conducted in the exclosure as access pennits. 
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Date 

3/3/03 

South Range 

In SBS, control centered on S. madagascariensis, a newly discovered weed, and a small 
patch of native forest which is home to several endangered snail species. Much of SBS is 
a patchwork of weeds and native areas, and does not merit weed control at this time. 

NRS plan to construct a fence around the snail site in north Waieli Gulch in the coming 
months. As part of [enceline construction, 26 people hours were spent treating S. 
terebinthifolius, Budcileia asiatica, P. catlleianum, and L. camara. In particular, NRS 
focused on the area directly surrounding three outplanted Urera kaalae. Once the 
exclosure is complete, NRS will continue weed control efforts. 

Native to South Africa and Madagascar, S. maciagascariensis is a huge problem in 
Australia, where it poses serious threats to the livestock industry. In the state of Hawaii, 
it is found on the Big Island, Maui, Kauai, and Oahu. Senecio maciagascariensis was 
first identified as a problem at Parker Ranch in the 1980s and has since spread to 
Waimea, North Kona, Ka'u, and along the Saddle Road. The origins of S. 
madagascariensis in SBS are unclear. There are two likely possibilities. Either an Army 
vehicle contaminated with seed from Pohakuloa Training Area on the Big Island 
introduced it, or S. madagascariensis seed was part of a seed mix used in erosion control 
efforts at the site by the Integrated Training Area Management (IT AM) program. NRS 
are following up with ITAM to see if the seed mix was used at any other locations. 
Senecio maciagascariensis contains pyrrolizidine alkaloids which are toxic to livestock. 
It spreads quickly, the seeds persist in the soil, and thus it is difficult to eradicate. 

The infestation covers approximately 1.5 acres. Some of the area is bare, eroded dirt, and 
some of the area is covered by low vegetation, primarily weedy grasses and herbs. The 
surrounding area is dominated by P. maximUll1 and A. moiuccana. NRS conducted 7 
control trips to the site. 44 person hours were spent eradicating S. maciagascariensis. 
Since this species can reach maturity in 14 days, control trips had to be closely spaced. 
See Table 2-5 below for a summary of management actions. 

Table 2-5a Snmmary of Senecio madagascariensis Management 
Number Mature 

. 

Plants Plants Herbicide Spray Notes 
Pulled Present'? 

200 Yes 2% Round-up Majority of plants on 2 flat terraces; some on terrace between 
terraces. Outlying plants in Eucalyptus stand. 

3/24/03 2000 Yes 2% Round-up OISC and State participated. Area surveyed; determined that 
infestation limited to OP and FP Halo. One outlier at OP 
Halo trail head. Majority population on 2 flat terraces. 

417103 30 Yes 2% Garlon 3A, mix Majority of plants on upper terracc. 2 outliers at trailhead. 
of 2% Round-up Entire area treated except lower terrace. Experimented with 
and 1 % Garion 3A 26-gal. sprayer; improved speed and coverage, but difficult to 

penetrate thick vegetation. 
4116/03 Approx. Yes 2% Round-up and Majority of plants on upper terrace. Very fe\" on lower 

20 1 % Garlon 3A mix tcrrace. Only terraccs treated. 
4/30/03 Approx. Yes No spray. Many of plants pulled on the fringes of areas treated heavily 

30-50 in the past. Many plants appeared to have been 'burned' by 
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Number Mature 
Date Plants Plants Herbicide Spray Notes . 

Pulled Present? . 
the herbicide, but still alive. May be result of poor coverage 
in spraying effort, or may suggest that a higher concentration 
of herbicide needed. 

5/12/03 10-20 Yes 2% Round-up and Majority plants on upper terrace. Outlying plants at trailhead, 

6/3/03 

2% Garlon 3A mix in Eucalyptus stand, on road between OP and FP, on roaels 
entering and exiting site. 

16 Yes,4 No spray Small, dense patch on lower terrace. Outliers at trailhead, 
road between OP and FP. 

On the 7 April trip NRS experimented with two different mixes of herbicides. Part of the 
area was sprayed with a mix of2% Roundup and 1 % Garlon 3A, and another part 
sprayed with 2% Garlon 3A. Both herbicides are effective against S. madagascariensis. 
Garlon is most effective on broadleafweeds, while Round-up is most effective on 
grasses, and using both creates bare earth. Creating open aread increases visibility and 
makes future plants easier to see, but also increases the open habitat in which it thrives. 

While management efforts have significantly shrunk the S. madagascariensis infestation 
at OP and FP Halo, flowering plants are still being found at the site. Frequent trips are 
necessary to control the infestation; it would be very easy for the population to rebound. 
A combination of spraying and handpulling seems to be the most effective means of 
control. In addition, OISC suggested using a pre-emergent herbicide, Snapshot, which 
has successfully been used to control S. madagascariensis on Kauai. Literature and 
experience from the outer islands suggest that S. madagascariensis thrives in pasture 
land. The conservation threat posed by it to native forests appears to be low. Since the 
Army Environmental program is geared towards native species management, rather than 
agricultural weed control, NRS have enlisted help from IT AM, OISC and DOA in 
controlling the population. In tact, after intensive management of the site for five 
months, NRS are handing the project to IT AM. In the coming year IT AM will perform 
control and coordinate larger efforts with DOA, OISC, and NRS. 

East Range 

In SBE, NRS are focusing weed control efforts on incipient populations of Hedychium 
coronariunt, white ginger. These eff0l1s are discussed in the Schofield-Waikane MU 
section below. 

Monitoring 

Weed monitoring trials in Schofield Barracks are summarized in the table below. See the 
appropriate MU section for detailed discussions of the trials. 
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Table 2-Sb' W ced Plot Summary Schofield Barracks Training Ranges . 
Area/Plot '. .< •.•••. Put'pose" ./\ Treatrrierit ..... .•.••. ..... .... Results 
White Ginger Plots Determine efficacy of EZ- Press EZ-ject capsules into Inconclusive. On-
Schofield-Waikane ject capsule control rhizomes of plan!. gOll1g. 
MU technique on Hedychiwn 

coronarium, white ginoer 
Kahili Ginger Determine efficacy of Ineffective at 
Bacterium biocontrol bacterium on killing ginger. 
Ka'alaMU Hedychium gardnerianUJIl, Reasons for this 

Kahili ginger being explored 
Kahili Ginger Plots Determine control See section 3 for morc detail. Ongoing 
Ka'ala MU teclmiquc for H. Tested various combinations 

gardnerianunl of cutl uncut stalk, cut/uncut 
rhizome, and I.Sg/L or 3g/L 
Escort 

Rubus argutus Plots Determine control L Cut stump and 20% Ongoing 
Ka'ala MU technique for R. arglltus Garlon4 in FCO. 

2. Foliar spray 2% 
Glypro+. 
3. Foliar spray mix 2% 
Glypro+, 2% Garlon3A 
4. Foliar spray 2% Garlon 
3A. 

S"phagnum Plots Determine control L Hand removal Ongoing 
Ka'ala MU technique for Sphagnwll 2. Cover with sawdust 

3. Remove green moss, 
cover with sawdust 

JlIncus ejJusus Plots Determine control L Foliar spray 2% Glypro+ Ongoing 
Ka'ala MU technique for lunCH;;; 2. Foliar spray mix 2% 

Glypro+, 2% Garlon 3A 

2.8.a Ka' ala MD 

Survcys 

There is one ungulate transect weed survey in the Ka'ala MD, No new habitat-altering 
weeds were identified along it this year. 

Control 

Mt. Ka'ala is home to some of the most pristine and unique forest in the Wai'anae 
Mountains; mueh of it is an immature bog, There are few weeds in Ka' ala, but they have 
the potential to completely alter the habitat of the bog: P. cattleianum (strawberry guava), 
Hedychium gardnerianum (Kahili ginger), Hedychiwn coronariul11 (white ginger), R. 
argutus (blackberry), and Sphagnum moss. Other weeds, including Leptospermum 
scopariwn (manuka), ancI C hirta (Koster's curse), have also been observed in the bog. 
NRS spent 445 person hours controlling weeds across the MU this year. In order to 
better direct management effOlis, NRS developed a weed control plan for the bog flats 
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area. The discussion of control done in the past year is incorporated into the Ka'ala Bog 
Flats Weed Control Pfan below. 
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Ka 'ala Weed Control Plan 

Long Term Objective 

The long term objective of weed management for the Mt. Ka'ala bog is to maintain the 
area as a predominantly native forest. Complete eradication of all alien invasive species 
is unrealistic at the present time, given that some weed species, like Rubus argutus, have 
been well established at Ka 'ala for many years. To achieve a predominantly native 
forest, we will work towards two sub-goals across the area defined in the attached map 
Bog Flats Weed Control Area: 

• 100% native canopy cover. 
• 95% native understory. 

Ideally, weeds will be controlled before they reach maturity and reproduce. Understory 
weed control will fOCllS on immature weedy trees and particularly invasive shrubby and 
herbaceous species. Non-ecosystem altering weeds will not necessarily be control 
targets. 

Currently, the Ka' ala weed control area is defined as the flat portion of the bog and select 
native gulches and ridges. Based on knowledge gained during future surveys and work 
trips, the exact delineation of the Ka'ala weed control area will evolve as knowledge of 
weed threats, potential treatment methods, and weed distribution evolves. The bog 
stretches beyond Army lands. Weed control needs to occur across the entire bog for 
removal efforts to be effective in the long term. NRS will establish a partnership with the 
other bog landowners, including the State of Hawaii, the Army and the Board of Water 
Supply, and will clearly establish the responsibilities of each paI1Y relative to weed 
ll1anagelTICnt. 

Short Term Objectives and Discussions 

Restoration to predominantly native forest will take many years. In order to work 
towards this goal, NRS will maintain an adaptive list of short-term objectives. This list 
will guide current management efforts. 

1. Prevent incipient invasive aliens from becoming established in the area. 

a) Leptospermllm scopariu11l (manuka). A sizeable population of L. scoparium 
exists below the Mt. Ka'ala bog on Kumaip6 Ridge. Seed from this population has 
been dispersed primarily via wind onto the bog flats. The distribution of L. 
scoparium throughout the bog is believed to be minimal but surveys are needed to 
better clarify its range. Last year, NRS found five L. scoparium in the bog flats. This 
year, NRS revisited sites of two of these trees. No regrowth or seedlings were found. 
However, NRS did find another small tree, which was cut down. The following 
series of actions is recommended for this species: 
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I. Conduct aerial surveys to better define the extent of the eore L. scoparium 
popUlation on Kumaipo Ridge and to GPS locations of L. scoparium within 
the Ka' ala bog. 

2. Re-assess the feasibility of complete eradication of population. Define control 
goals for bog flats and core popUlation separately. 

3. Conduct control in Ka'ala bog in conjunction with widespread sweeps for H 
gardncrianum and P. cattleianwn. 

4. If deemed feasible, control core population. Coordinate efforts with OISC. 

b) Hedychilll1l gardllerialllllll (Kahili Ginger). A sizeable population ofKahili 
ginger exists outside the Bog Flats Weed Control Area in drainages to the west ofthe 
summit. While the population extends into the bog flats area, the plants are scattered 
and sparse in the control area. The distribution of H gardnerianum is minimal on the 
Army side of the boardwalk, but the extent of the popUlation on the State side of the 
boardwalk is unknown. Surveys are needed to clarify its distribution on State land. 
The point of origin of this H gardnerial1u111 population is suspected to be omamental 
plantings along the walkway on the west of the FAA compound. This popUlation was 
controlled this year. Seed from these plantings has primarily been dispersed by birds 
into the surrounding area, including the bog flats. This year NRS spent 375 person 
hours controlling ginger in the bog flats and in the core population to the west. NRS 
are finding significantly less H gardncrianwn now than when control began. 
However, in the core area, as NRS seareh a wider and wider area, satellite patches 
continue to be found. Problems with control efficacy have also been observed. These 
are described in detail in section 3. The following serics of actions is recommended 
for this species: 

1. Conduct H. gardnerianulTl control in Ka'ala bog via widespread sweeps 
across the bog flats. Focus on the area off of the boardwalk between station 0 
and station 350. 

2. Identify optimal time interval between trcatments to maximize weeding 
ei1iciency by allowing seedlings to grow tall enough to see, but not mature 
enough to flower. 

3. Determine the extent of the H. gardnerianul11 core popUlation to the west of 
the bog. Conduct aerial surveys during summer flowering season across State 
and BWS land, as well as Army land. 

4. Research H. gardnerianum control methods. Share and compare treatment 
techniques with other land managers. Conduct control trials. 

5. Reassess feasibility of complete eradication of population. Define control 
goals for bog flats and core population. 

6. If deemed feasible, control core population of H. gardnerianul11. 
7. Keep in contact with Rob Anderson, U.H. Manoa PCSU research assistant, 

regarding feasibility of H. gardnerianul11 biocontrol. 
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population. It was treated in September 2002. Thc following series of actions is 
recommended for this spccies: 

1. Re-visit location of single trce to confirm its demise. 
2. Conduct surveys in Ka 'ala bog in conjunction with widespread sweeps for J! 

gardnerianum and P. cattleianum. Control any plants found. 

d) ElaeocarplIs gralUlis (Blue Marble). A single E. grandis was known from thc 
area around an old bunker just outside the FAA exclosure. This tree may have been 
part of an ornamental planting. NRS treated the lone tree with herbicide in 
September 2002. No E. grandis have been found within the Ka'ala bog flats. The 
following series of actions is recommended for this species: 

1. Re-visit location of single tree to con finn its demise. 
2. Conduct surveys for other E. grandis via widespread sweeps across the bog 

flats and destroy any plants discovered. 

e) Junclls ejJilslIs (Japauese mat rush). The distribution of 1. eifusus in the Mt. 
Ka'ala bog is limited by appropriate habitat. Surveys are needed to determine the full 
extent of this weed throughout the bog flats. Currently, it is known from the north 
end of the boardwalk, where it appears limited to very water-saturated areas. State 
NARS Biologist Talbert Takahama observed 1. ejJimls along trails on the State
owned portion of the bog. This species is a documented pest in other natural areas, 
including Hakalau Forest National Wildlife Refuge. NRS believe that 1. eifusus has 
the potential to spread beyond its current distribution within the bog, although its 
spread may be limited by appropriate habitat. The following series of actions is 
recommended for this species: 

1. Detenlline the extent of the 1. eJJilsus population in the Mt. Ka'ala vicinity by 
conducting ground surveys and interviewing the NARS Biologist. 

2. Research control techniques for this taxon. Reference control work conducted 
elsewhere in Hawaii. Conduct control trials. 

3. Assess the feasibility of complete eradication of population and define control 
goals for bog i1ats. 

f) Setaria palmi/olia (palmgrass). Setaria palmiJolia has been reported from the 
bog flats. The following series of actions is recommended for this species: 

1. Determine the extent of the S. palrniJolia popUlation in the Mt. Ka 'ala vicinity 
by conducting ground surveys and interviewing NARS Biologist. 

2. Assess the feasibility of complete eradication of popUlation and define control 
goals for bog flats. 

g) Festllca arlllldin{lcea (grass). This year, NRS discovered F. arundinacea along a 
roadside portion of the Ka' ala fenceline. The population extends along the uppermost 
part of the road to the FAA exc10sure as well as the road to the radio towers. This is a 
new island record for this species. According to The Nature Conservancy's Element 
Stewardship Abstract on the taxon, F. arundinacea prefers open habitats, is tolerant 
of water-saturated soils, and thrives in a variety of habitats. It produces alleleopathic 
compounds which inhibit woody plant growth. It is a long-lived and strong 
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competitor. It is unclear how much of a threat it poses to the forested bog; given 
available infOlmation, NRS feel the more conservative approach is to begin control 
now. The following scries of actions is recommended for this species: 

1. Determine the extent of the F. arundinacea population in the Mt. Ka'ala 
vicinity by conducting ground surveys and interviewing NARS Biologist. 

2. Assess the feasibility of complete eradication of population and define control 
goals for Ka' ala. 

2. Target established weed species with relatively small populations for complete 
eradication, Create a Zero Tolerance weed list to guide effort. 

a) Clidemia hirta (Koster's curse). While C. hirta is very widespread throughout 
the Wai'anae Mountains, it has a patchy distribution in the Ka'ala bog flats. NRS 
will maintain a zero tolerance policy for it in the control area. C. hirta is mainly 
dispersed by pigs and frugivorous birds. Pig dispersal will be eliminated once the 
ungulate fence is complete and any pigs within the exclosurc are removed. Re
invasion via birds is inevitable, therefore control must continue on a regular basis to 
reach the short term goal for this species. The following series of actions is 
recommended for this species: 

1. Conduct C. hirta control in conjunction with widespread sweeps for H. 
garcincrianul11 and P. cattleianum. 

b) Sphagnum Moss. Although it has a limited distribution, Sphagnum is considered 
established in the bog flats. There are two core Sphagnum populations. One 
population is spread along the boardwalk, from the 120m tag to the 500m tag. The 
second population is located along the upper reaches of the Makaha stream. The 
Makaha population stretches from approximately 4,000 ft. elevation to 3,800 ft. 
Besides these core sites, NRS know of one outlying site along the old boardwalk, and 
the NARS Biologist, Talbert Takahama, knows of other satellite populations. At this 
point in time, a control technique has yet to be identified for Sphagnum moss. Some 
manual and chemical control plots have been established; they are ongoing. See 
section 3 below for details. A large p0l1ion of the Makaha population is in standing 
water and thus may require special control techniques. Control goals will be 
established once NRS have defined control techniques. Preliminary results indicate 
that Sphagnum control may be very intensive. Where possible, NRS will coordinate 
volunteer help for this project. The following series of actions is recommended for 
this species: 

1. Institute a SphagnUlIl sanitation protocol to prevent NRS from tracking it to 
new locations. Ensure that volunteers are educated about the threat of human
dispersal of Sphagnum. 

2. Determine a control technique for Sphagnum. Techniques must be developed 
for water-saturated areas. Conduct a greenhouse trial for chemical treatments 
prior to testing in the bog. 

3. Determine the feasibility of controlling any satellite populations. Assess the 
extent of Sphagnum within the bog outside the two core popUlations. 
Interview the State NARS Biologist and conduct ground surveys as needed. 
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4. Determine the feasibility of controlling the Sphagnum core populations once a 
control technique is developed. 

5. Control satellite and core populations where feasible. 

c) PsidiuJII cattelialllll1l (strawberry guava). While P. cattieianum is a very 
widespread weed on the slopes below the Mt. Ka' ala bog, it has a patchy distribution 
in the bog flats. NRS will maintain a zero tolerance policy for it in the control area. 
P. callieianum is primarily dispersed by pigs and frugivorous birds. Pig dispersal will 
be eliminated once the ungulate fence is complete and any pigs within the exclosure 
are removed. Re-invasion via birds is inevitable, therefore control must continue on a 
regular basis to reach the short term goal for this species. It is very difficult to see 
and identify P. cattieianum amongst the thick native forest of the bog. Only 
experienced volunteers should be enlisted for sweeps or control may be ineffective. 
This year, NRS spent 125 person hours surveying 11 acres. Control effolis have been 
limited somewhat by weather conditions; herbicides cannot be applied in the rainy 
conditions characteristic ofKa'ala. To effectively cover large areas, NRS use the 
sweep method, described in the Kahanahaiki MU discussion above. Compasses arc 
vital for maintaining bearings, and a GPS unit is vital for tracking management. NRS 
installed metal tags every 20m on the boardwalk. These tags serve as markers. The 
sweep method has proven very effective at locating various, sometimes unexpected, 
alien weeds, treating them, and giviug NRS a better idea of conditions in Ka 'ala bog. 
The following series of actions is recommended for this species: 

1. Conduct P. caltidanunl control via widespread sweeps across the bog flats. 

d) Rubus argllllls (blackberry). R. argtltus is very widespread on the slopes 
surrounding the Ka'ala summit, as well as on the bog flats. In the bog flats, most of 
the plants are scattered, but there are occasional small thick patches of R. argutus. 
NRS will work towards a zero tolerance policy for it in the bog flats control area. 
Achieving this goal may take longer than for other species because of its extensive 
distribution. R. argulus is mainly dispersed by frugivorous birds. Re-invasion via 
birds is inevitable, therefore sweeps must continue on a regular basis to reach the 
short term goal for this species. The following series of actions is recommended for 
this species: 

1. Research controlmethocls for R. argutus. Conduct a literature review, 
interview other land managers, and conduct field trials of various control 
techniques. 

2. Conduct R. argutus control via widespread sweeps across the bog flats. 
3. Identify focus areas to target with volunteer groups. 
4. Support biological control deVelopment. Contact Dr. Don Gardner and other 

researchers to determine the best approach for acquiring a successful 
biological control for R. argutus. 
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Figure 2-18: Ka'ala Weed Contl'ol Areas 
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c) Melaieuca quinquenervia (paperbark). Within the Ka' ala bog flats, only one M. 
quinquenervia has ever been observed. This single plant was treated with herbicide 
in November 2001. Another plant was found in the H. gardnerianum core 
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3. Develop protocols to treat species which NRS don't currently have a means of 
controlling. 

b) Sphagnulll Moss. Plots testing the efficacy of three non-chemical control 
techniques were established along the Mt Ka'ala bog boardwalk in January of2003. 
While several chemical controls are also being considered, a non-chemical method 
may better suit the water-saturated environment of the bog. Eight one-meter plots 
were installed; two each for each control method, and two control plots. The test 
treatments are: 

1. Hand removal. 
2. Smothering all Sphagnum with a layer of sawdust. 
3. A combination of the above methods; pulling the green layer of moss and then 

coating with sawdust. 
While only two trials of each treatment will not give enough data for statistical 
analysis, at this stage NRS are mainly interested in a simple yes or no-does the 
treatment clearly and effectively work? Or not? It was immediately clear, for 
instance, that hand pulling the thick layers of water-saturated moss is not a viable 
option. The weight and volume of the material that would have to be carried out of 
the bog, even if only the living layer is removed, is simply too great. Dry sawdust is, 
by comparison, lightweight, and can be bought in compact, easily transported bales. 
Preliminary observations indicate that all treatments are effective in significantly 
reducing Sphagnum cover. NRS will continue to monitor the plots, noting 
effectiveness in long-term eradication of Sphagnum, and watching for any impact on 
native seedlings. In addition, NRS tested the efficacy of 1.5g1L Escort on several 
,')!Jhagnul11 satellite patches. Thus far, Escort appears to kill Sphagnum, although 
some regrowth has been observed. NRS will continue to experiment with ESCOlt. 

Another series of trials are being designed to test the control efficacy of a highly 
alkaline solution of activated calcium carbonate on the moss. NRS hope that excess 
alkalinity filtering through the moss will be neutralized by the naturally acidic bog 
soil, resulting in little negative impact on the ecosystem. 

c) JUIlCUS ejJilsus. Research will be conducted to determine what methods other 
managers usc to control 1. "jJiISUS. Two infonnal plots were installed on 6125/2003 to 
test the response of 1. ejJusus to two different herbicide applications: 2% Glypro+, 
and a mixture of 2% Glypro+ and 2% Garlon 3A. The plots were monitored 
7114/2003. Plants in both plots were yellowish looking, but it is too early to tell 
whether either control method will be effective. NRS will continue to monitor the 
plots. NRS tested Escort at 1.5g/L on one small J. ejJilses; it was not effective. This 
species has a thick parenchyma which may be difficult to penetrate with herbicide. 
New control methods will be tested if the current treatments arc deemed ineffective. 

d) Rubus arguilis. The Nature Conservancy's Elcment Stewardship Abstract for R. 
argutus calls for a more complete study of control techniques for this taxon. Control 
methods discussed in the Abstract had low efficacy. Foliar sprays of2% Round-up 
and Escort (28g1L) resulted in 50% mortality of R. argutus. No well monitored trials 
of cut stump treatments had been performed. OISC has achieved 80% kill with a 2% 
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spray of Round-up Pro on related Rubus discolor. To gain more information, NRS 
installed 4 small trials on 6/25/2003. The trial treatments are: 

I. Rl: Cut stump treated with 20% Garlon 4 in FCO. 
2. R2: Foliar spray of2% Glypro+. 
3. R3: Foliar spray of2% Glypro+ and 2% Garlon 3A mix. 
4. R4: Foliar spray of2% Garlon 3A. 

The plots were monitored on 7/25/2003. The Rl plants did not show any 
resprouts, but scraping the cabium of the stumps revealed green inner bark. 
The R2 plants were still fully foliated, although some leaves were yellowish. 
The R3 and R4 plants both appeared to be dying. It is still too early to tell 
which treatments are effective. NRS will continue to monitor the plots and 
investigate other control options. 

0) /ledychilllll gardllerialllllll. NRS have been controlling II. gardllerialluln by 
cutting all stalks, and spraying the rhizomes with 1.0-1.5g/L Escort in water. 
Discussions with other land managers indicated that this control method was 
effective. However, in two cases, NRS observed regrowing stalks from some treated 
rhizomes. In other cases, control was completely effective. NRS are unsure whether 
the regrowth is related to Escort concentration, application method, or environmental 
facors, ie. heavy rains. NRS are discussing this problem with other managers. In 
addition, several small trials were installed on 6/25/2003. Six treatments were used: 

I. Stalks cut, rhizomes cleared of debris and sprayed with 1.5g/L Escort. 
2. Stalks cut, rhizomes cleared and sprayed with 3 giL Escort. 
3. Stalks NOT cut, rhizomes cleared and sprayed with 1.5g1L Escort. 
4. Stalks NOT cut, rhizomes cleared and sprayed with 3g1L Escort. 
5. Stalks cut, rhizomes cleared and slashed and sprayed with 1.5g/L Escort. 
6. Stalks cut, rhizomes cleared and slashed and sprayed with 1.5g1L Escort. 

Since Escort acts slowly and it may take several months for treated plants to 
die, the rcsults of these trials arc not yet known. 

f) Festllca arulldillacea. According to The Nature Conservancy's Element 
Stewardship Abstract on the taxon, F. arundinacea is susceptible to a variety of 
herbicides, including ESCOI1, Round-up, and Rodeo. NRS will conduct a small-scale 
trial of these herbicides. 

4. Use volunteer labor for select projects. Consider establishing a regular, core 
group of experienced volunteers who work on a regular basis (once or twice a 
month). 

NRS have used volunteer labor to control the eore popUlation of II. gardnerianum. 
Experienced volunteers with good attention to detail have also been used to assist with 
sweeps across the bog flats. Projects at Mt. Ka'ala are limited for untrained, one-time 
volunteers due to the difficulty in finding and identifying weeds and the sensitivity of the 
resources to trampling. When control techniques are developed for Sphagnum, F. 
arundinacea, and J. ejJusus, management of these taxa may be appropriate for this type 
of volunteer. NRS should refer all volunteers that don't appear to meet project standards 
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to the State of Hawaii for access. They are able to provide access for educational groups 
who do not want to work. 

Monitoring 

Current monitoring efforts are described above in section 3. Past monitoring efforts 
centered on the development of a H. gardnerianum bioeontrol. NRS are pmiieularly 
concerned about the ginger invasion ofMt. Ka'ala. Kahili ginger, Hedychium 
garcinerianulI1, was introduced to Ka'ala through omamental plantings at the FAA 
tracking station at the summit. The bulk of the wild population is next to this omamental 
planting. NRS have been working with Ro b Anderson (a research assistant in PCSU at 
the University of I-Jawaii), who developed a ginger-specific bacteria. This control 
technique would be ideal; it is completely non-toxic, and affects only ginger. In theory, it 
infests the ginger clone to which it is applied, eventually killing its host. Unfortunately 
the treatment has had disappointing results at Ka' ala. See PCSU report 2002 for a 
discussion ofMr. Anderson's work. 

2.8.b Pu'u Hapapa MU 

Surveys 

No LZ or ungulate transect weed lists are maintained in this MU. 

Control 

NRS have not conducted control on widespread weeds at Pu'u Bapapa. Last year, NRS 
revisited TNCB weeding sites on Pu'u Bapapa and determined that further canopy weed 
control was not appropriate as the telTain is very steep and difficult to manage and the 
understory is primarily alien grass; canopy removal may only promote grass spread. 
NRS will continue to monitor the area and may recommend weed control in the future. 

Monitoring 

CUlTently there are no monitoring plots in the Pu'u Bapapa MU. 

2.8.c Schofield-Waikane MU 

Surveys 

There are two LZs and one ungulate transect in the MU. Due to helicopter restrictions, 
only one landing zone survey was conducted. P. cattleianum was found at the Schofield
Waikane campsite. P. call1eiallUI11 is widely scattered throughout the area, but it is 
interesting to note this location, as it is on the summit. Two years ago on the ungulate 
transect, there was a possible record of sphagnum; an unidentified moss species was 
observed. It could have been the invasive Sphagnum or the native Leucobryum. No 
Sphagnum was observecllast year, but NRS will continue to look for this species. 
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Sphagnum is a probJem in the Ka 'ala region, and NRS are concerned that it would thrive 
in the wet summit habitat. 

Control 

There two known incipient populations and a third possible population of seeding white 
ginger (Hedychium coronarium) in the Schofield-Waikane MU. The two known 
populations are located at the summit of the Schofield-Waikane trail and Pu 'u 
Ka' aumakua. The possible third population is north of Pu 'u Pauao. Control has been 
focused on the trail population. NRS are conducting control trials at the Ka' aumakua 
population (see Monitoring discussion below). The presence of the third population has 
yet to be confirmed; NRS plan to survey north ofPu'u Pauao to investigate an area which 
was reported to have ginger in the past. Helicopter restrictions limited control work this 
year. Only the trailside population of H. coronarium was treated. 

It appears that the trail population is spreading up from the back of Kahana Valley where 
the species is widespread. Weed control is focused on containing this species and 
preventing its spread. In 1999, NRS adopted a zero tolerance policy for ginger on the 
leeward side of the summit. An aerial survey resulted in the discovery of satellite 
populations above the trail. The patches werc subsequently treated; NRS and volunteers 
spent one day treating approximately 50-60 ginger patches with EZ-ject. This method 
was adopted from natural resource mangers on Maui. NRS need to return to the site to 
measure efficacy and treat any regeneration. Using EZ-ject capsules is very time 
intensive. Hand-spraying with Escort, the control method used at Mt. Ka'ala, is much 
faster. This year, NRS spent 0.5 people hours pulling small plants from along the summit 
trail. The rhizomes of all plants were sprayed with Escort. Additional surveys are 
needed both on the ground and from the air because small satellite popUlations are 
difficult to detect. Small patches are relatively easy to eradicate and it is much more 
efficient to control small patches than large. In addition, more control is needed to 
maintain a buffer on the Kahana side of the trail. 

Monitoring 

On the windward side ofPu'u Ka'aumakua, in a I 0,000m2 area, there is a small 
population of white gingcr (JIedychium corol1arium). This is the southernmost white 
ginger site in the Schofield-Waikane MU. In June 2001 NRS installed an EZ-ject trial at 
this site to detennine the efficacy of this treatment. The trials were revisited in March 
2002. The ginger clumps on the exposed NE slope responded well to treatment. All of 
the rhizomes were dead and rotting. In one instance, a smal! piece of rhizome that had 
accidentally been cut from the main rhizome was observed resprouting. In another 
location on the north slope of the pu'u, most of the treated ginger clumps were located in 
a sheltered bowl. Many rcsprouting rhizomes were observed in this bowl. This 
difference may be related to exposure or to worker bias. Many of the resprouting 
rhizomes did not have EZ-ject bullet casings. The casings may have fallen out, or the 
rhizomes may not have been fully treated. The resprouting rhizomes were treated with 
Escort, rather than EZ-ject, due to time constraints. Even in windy conditions, NRS were 
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able to use ESCOli when applied at very close range with a handsprayer. Due to weather 
and helicopter restrictions, NRS did not revisit the site this year. 

The results of this trial suggest that while EZ-ject may be effective in killing ginger, it is 
difficult to achieve good coverage with this technique. Every segment of the rhizome 
must be treated, or the plant may survive. To ensure complete success, several treatments 
may be necessary. NRS found EZ-jeet to be very slow and tedious. Escort application 
was much faster. Past NRS attempts to use EseOli with a backpack sprayer were 
hampered by strong winds. Unfortunately, a low wind environment is necessary for this 
application method and these conditions are rare in this area. Other Escort application 
methods are available, which may allow Escort use under windy conditions, though 
severe wind conditions would still have to be avoided. More directed application 
techniques include handsprayers, backpack sprayers fixed with cones which reduce drift, 
rollers, and applicator bottles. NRS will apply lessons learned from Ka' ala to control at 
the Ko' olau summit. 

In the course of monitoring the trial, NRS noted that obvious bright flagging is vital for 
relocating treated ginger. Without flagging, retreatment would have to wait until any 
regrowth reached almost full size for NRS to relocate the rhizomes. During future 
control, an effort should be made to flag, or otherwise distinguish, treated patches. 

2.9 Kawailoa Training Area 

Surveys 

NRS cover more ground doing road surveys in KLOA than any other training area. Six 
separate routes are surveyed (Appendix 2-£). This year, an additional road survey was 
added on Drum Road, due to increased use by the Almy. This year, T semitriloba was 
observed on KLOA-3. This wced has an effective dispersal mechanism; its seeds are 
encased in burrs that stick well to fur, feathers, and clothing. NRS will work to keep this 
weed from becoming established within the Kawailoa MUs, but it is already well
established in the range. No new species were observed on KLOA-2. Arthrostemma 
ciliatllm and Odontonema strictum were observed on KLOA-4 this year. Odontonema 
strictum may be a new record for Oahu; NRS will collect a specimen and send it to 
Bishop Museum. This ornamental species does not pose a threat to native forest. 
Arthrostemma cilia tum was seen at a couple grouped sites. NRS will monitor and treat 
the sites as necessary. Arthrostemma ciliatllm again was observed on KLOA-5, despite 
previous control effOlis. Current treatment efforts are described in the control section 
below. One species ofnotc, Eragrostis eiongata, was found on KLOA-6. This species is 
a new record for Oahu. It docs not appear to pose a threat. Next year, NRS will add 
another road survey; it will run from the junction of Kawailoa and Drum Roads, through 
Ashley and McCormick gates, to the intersection of Pupukea Road. As the Army 
prepares for the Transformation process, th is road will see increasing amounts of traffic. 
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Eight military LZs were surveyed this year (Appendix 2-E). These LZs are surveyed 
every other year. Eragrostis elongata was found on four of the LZs: Red, Black, 1652, 
and Nixon. While it does not appear to be an ecosystem threat, the rapid spread of this 
grass -- across LZs and roads _ .. is noteworthy. 

Weed surveys along ungulate transects and remaining LZ weed lists will be discussed in 
the appropriate MU section. No new incipient weeds were discovered on any of the 
military LZs. 

Control 

Weed control in KLOA is focused on MUs, A. ciliatum along the Poamoho Road 
(KLOA-5), and the Tibouchina urvilleana infestation at Whitmore village. NRS spent 
393 hours treating 30 acres in Kawailoa. This is significantly less than last year. Overall, 
management efforts in KLOA suffered severely from two separate suspensions of 
helicopter operations imposed by the Range Safety Office. Operations were suspended in 
November 2002, following a helicopter accident, and again from March - July 2003, due 
to other arbitrary concerns. Much of the area is only accessible via helicopter; at least 
two trips to each management unit were canceled this year. Management efforts for the 
MUs are described in the MU sections below. Some of the weeds controlled in the MUs 
include P. catt/eianurn, S. palrnifolia, L. scoparium, H coronarium, and C. hirta. NRS 
may possibly expand control efforts to an additional site in the coming year. Southwest 
OfPU\1 Kainapua'a, there is a large, distinct popUlation of L. scoparium. NRS will 
coordinate with OISC to scope the popUlation and determine whether control is feasiblc 
site. 

L Artlzrostelllllla ciliatlllll, Poamoho Road. A. ciliatwn was first detected in 1998 
along the Poamoho Road, KLOA-5. Since then, NRS treated the site, but have not been 
successful at eliminating the popUlation. This year, road surveys located 14-15 different 
locations of A. ciliatwn. It appears the A. ciliatum may bc widespread in gulches in the 
area. Rather than completely eliminating the species from the area, NRS hope to keep it 
off the road, and thus prevent its spread via road traffic to native areas; ifit were tracked 
to the Poamoho Trail at the end of the road, it could be tracked by hikers all the way to 
the summit. All locations were sprayed with a mixture of Garlon 3A and Round-up in 
March 2003. NRS visited the site again in May 2003. Control appeared very effective. 
No live, treated plants were found. NRS sprayed one site that had been overlooked, and 
seedlings at the core, largest site. These popUlations will be monitored quarterly in the 
comll1g year. 

2. Tibollchina III'Villealla and /lex cassil1c, Whitmore Village. Just above Whitmore 
Village, at the site of a former nursery, there is a popUlation of T. urvilleana. This is the 
only known site of this taxon on O'ahu. Tibouchina urvilleana is a major pest on the Big 
Island, and NRS are eager to prevent its establishment on O'ahu. Previous control efforts 
have completely rid the site ofreproductive plants. The number of seedlings found on 
each trip is declining. This year, the area was visited three times and seven hours were 
spent surveying the seven acre site. In January 2003, nine plants, the tallest shorter than 
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one foot, were found. Some of these plants were seedlings and others appeared to be 
possible resprouts. On a second trip in April 2003, only 3 seedlings were discovered. 
Six seedlings were pulled in July 2003. NRS will continue to survey the site quarterly 
and remove any plants found. 

Tibouchina urvilleana has been observed seeding on O'ahu. Communication with State 
personnel indicates that no seedlings have been found in T urvilleana popUlations on the 
Big Island or Kaua'i. The reason for this is not known; O'ahu may host a T urvilleana 
pollinator which the outer islands lack, or the O'ahu T urvilleana stock may differ 
significantly genetically from outer island stock. It was thought that an appropriate 
pollinator was not present in the state, but the discovery of seedlings suggests otherwise. 
NRS have shared this finding with other agencies on Kaua'i and the Big Island. NRS 
will collect a voucher seedling for documentation of sexual reproduction of this taxon on 
O'ahu. 

There is also a popUlation of flex cassine at the Whitmore site. Two years ago, this 
popUlation was mapped and detelmined feasible to control. Trials of 20% Garlon 4 basal 
treatment were inconclusive. NRS will resurvey the popUlation to determine if the 
popUlation is spreading and if it is an invasi ve threat. NRS will also install additional 
control trials. flex cassine control will be performed in combination with T urvilleana 
control. NRS will contact OISC to see if they are interested in aiding control efforts at 
Whitmore Village. 

Monitoring 

The following plots are being monitored in KLOA. Plot analyses are included in MU 
discussions. 

Table 2-6' Weed Plot Summary Kawailoa Training Area 
Al.'ea/P]b\<> .' Pllrpose;'. / . Treatment ..•••. i .• <./. Results 
ITAM plots Long term vegetation None Ongoing. 
Upper Peahinaia monitoring to determine 
MU, trends and direct 

management 
Pe'ahinai'a Determine the effect of pig Fencing and pig removal Inconclusive. 
Castle MU, removal on Ptero/epis from within the fence See 2.9.b. 

glomera/a and native 
species 

Clidemia Plots Determine effect of Removal of C hirla from Installed 
Lower Pe'ahinai'a removing climax Clidemia plot area using clip and drip February 2003. 
MU hir/a on native vegetation method with 20% Garlon 4. Ongoing. 

with respect to level of 
ungulate control. 
Investigate potential of C 
hirta to recolonize. 
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AreaJPlbt ' . Purpose .. ' ... .,.', .. ' .. Treatment .•........ ,., ........• Results·, .,{ 
PsidiuJ1I Plots Determine most efficient 5 different concentrations of Installed 
Lower Pe'nhinai'a and effective concentration Garlon 4 used to treat dense February 2003. 
MU of GarIan 4 on Psidium P. cattleianwtl stands: 20%, Ongoing. 

cattleianum in wet 30%,40%, 50%, and 60%. 
environment. Treatment methods used 

include cut stump, girdle, and 
basal application. 

2.9.a Poamoho IVJU 

Surveys 

No weed surveys are conducted in this MU. 

Control 

The Poamoho MU encompasses wet summit forest and is accessible by the Poamoho 
TraiL Weed managcment in the MU is focused on an isolated popUlation of L. scopariwn 
(manuka). In 1995 this canopy tree was well established along the Poamoho Trail, 
stretching from the summit, two miles down the trail, and extending into the drainages on 
either side. NRS began control in 1996. NRS started control work ncar the summit and 
moved progressively down the trail, killingL. scoparium on both sides of the traiL 
Manuka is effectively controlled without herbicides; pulling up small plants and cutting 
down large plants is very effective. Most of the mature trees in the mauka portion ofthe 
range have been removed, although seedlings remain, especially around old flowering 
trees. Many of the mature trees in the lower portion have been removed with the help of 
volunteers. This year, NRS conducted one three-day trip to treat inanuka. NRS and 
OISC personnel spent approximately 210 person hours treating this weed. See Figure 19 
below for a detailed map of man uk a control at P01lmoho Management Unit. 

Work focused on treating outlying plants located during an aerial survey last year. NRS 
used GPS to navigate to these outliers. Controlling these last widespread remnants of the 
popUlation is time-consuming and intensive. Only one known outlier population from the 
2001 aerial survey remains to be treated. In the coming year, NRS will visit this last area, 
resurvey previously treated areas for seedlings and will re-take the photo point at the 
original core of the popUlation to document progress. In addition, NRS will develop a 
monitoring schedule for revisiting treated areas and resurveying the area via helicopter. 
Manuka can flower when it is less than a meter tall and the seed is wind-dispersed. 
Protected from the wind by their height, small plants do not pose a major threat. Treated 
areas, both outlier and core, will be monitored every five years, and aerial surveys will be 
conducted every five years as well. Since control of the Poamoho popUlation will now 
primarily fOCllS on monitoring and intermittent maintenance, NRS will shift more energy 
to manuka sites in the Northern Ko 'olaus. 

On a flight in the Pu 'u Pauao region, L. scoparium was sighted. NRS later returned to 
trcat it, but were unable to locate it on the ground. Since then, NRS have conducted 
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aerial surveys and again were unable to relocate it. Weather conditions on the initial 
flight were poor and NRS now feel that the initial sighting may have been in a different 
location. NRS will continue to be on the lookout when in this area. 

control at 
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Outside of the MU, at the Poamoho trailhead, there is a small satellite population of L. 
scoparium. Past control efforts succeeded in controlling most of the population. This 
year 12 person hours were spent surveying the half acre site. Work focused on pulling 
seedlings around the locations of now-dead trees. In addition, NRS observed several L. 
scoparium in the vicinity while flying through the area. A subsequent ground survey was 
unsuccessful in locating the trees. Additional ground surveys - and aerial surveys, if 
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necessary - will be conducted to relocate these trees. NRS will continue to monitor L. 
scoparium at this site. 

Monitoring 

No plots have been established in the Poamoho MU. 

2.9.b Upper Pc'ahinai'a MU 

Surveys 

No new incipient invasive weeds were detected at the Peahinaia summit or Weatherport 
LZs or along ungulate transects KLO-12 or 14 this year. 

Control 

In May 200 I, the 'Opae 'ula exc10sure was completed. This joint project was undertaken 
by the 'Opae'ula Watershed Protection Project Partners, which includes Kamehameha 
Schools, the U.S, Fish and Wildlife Service, the Army, and the State of Hawaii. The 
exc10sure was built to exclude pigs from the area and protect a particularly diverse 
section of summit ecosystem. It is the first ecosystem-sized exc10sure in the Ko' olau 
Mountains. NRS wecd management efforts in the area focus on the only widespread 
canopy weed, P. cattieianum, and a small population of S. palmifolia (palm grass). NRS 
spent 42 hours controlling these species this year. Additional problematic species in the 
area include Axol1opus jissifolius and Pteroiepis giomerata. These are opportunistic 
species that thrive in pig-disturbed areas. Axol1opus jissifolius is considered the worst of 
the two because it produces a dense carpet which completely inhibits the germination of 
native species. Plots have been installed to determine control options for this species. P. 
glomerata presents a greater challenge to control because species-specific herbicides are 
not available for its control. NRS are hopeful, now that pigs have been excluded from the 
area, that native species will be able to reclaim areas dominated by P. glomerata. Control 
efforts were severely hampered by a six month halt on helicopter operations imposed by 
the Range Safety Office. Weed control efforts this year were severely limited as a result. 

NRS have only just begun to control P. cattleianum in the Opae'ula exc1osure. NRS 
spent 24 hours treating 7.5 acres in the central portion of the exc10sure in 2003. This 
weed doesn't appear to thrive in the summit environment. It forms short-statured, dense 
clumps, and produces few fruit. At lower elevations, it typically is a tree, produces 
abundant fruit, and forms large groves. P. cattleianum clumps were treated either with a 
basal application of 20% Garlon 4, or the cut-stump method. NRS have observed slash 
from earlier treatments resprouting in the wet environment, therefore, if the cut-stump 
method is used, both the stump and the slash are treated with Garlon 4, and the slash is 
propped above the ground. Heavy rains seem to affect efficacy, so NRS try to perform 
weed control only in dry weather. Since dry weather is rare in the Ko 'olaus, weed 
control is limited. Despite these precautions control efforts need to be monitored for 
efficacy. To effectively track treatment, NRS and volunteers have been using a GPS to 
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mark the area treated. In addition, special attention has been paid to the summit trail 
itself NRS spent seven hours treating 3.5 acres along the summit trail edge of the 
exclosure. Pigs, one ofthe primary dispersers of P. cattleianum, typically run the summit 
trail. NRS hope that by focusing around it, the spread of P. cattleianum can be slowed. 
However, this weed is also spreading up the ridges and gulches from lower elevations. 
At the 2002 Conservation Conference, a possible biocontrol for P. cattleianum was 
described. The bio-control agent, a Brazilian scale insect, is not yet ready for release. If 
it is approved for use in Hawai' i, NRS will use it to help stem the spread of p, 
cattleianum. 
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There are five known small populations of S. palmifolia within the exclosure. Two new 
sites were discovered this year. One site is the hypalon stream crossing, and the other is 
approximately 100m to the north, along the fence, at a ridge nicknamed 'Goosehead'. 
The other three sites have been monitored regularly over the past couple years. Two of 
these sites are located in the southeastern portion of the exclosure at Transect 12 stations 
260 and 370, and the third is located on the trail. Ten and a half hours have been spent 
controlling S. palmifolia over 1250m' at these sites. The plants are pulled, bagged, and 
flown out. It is difficult to locate the plants in the thick vegetation; consistent monitoring 
is necessary to ensure good coverage. Control efforts are summarized in Table 2-7. 

Table 2-7. Summary of Setaria paimi{olia Control, Upper I'e' ahinai' a. 

Site 
Number Plants Number Plants . 

Comments 
. Treated October 2002 Treated January 2003 

Tr. 12-260 15 mature, 65 immature 2 mature Population slowly shrinking. 
Tr. 12-370 0 0 Population appears extirpated. 

1 inunature 
New site this year. The stream drainage 

Hypaloll 
First control at this site. 

needs to be surveyed more extensively to 
ascertain the true extent of the population. 

Gooschead Ridge 10 mature, 20 immature 0 New site this year. 
This is the largest of the five sites; while 
NRS continue to find many S. palmi/olia 

Pc'ahinai'a trail 90 mature, 42 immature Not surveyed. plants here, the population does not 
appear to be spreading beyond the 
original site. 

While control efforts at the five sites appears to be effective, the discovery of two new 
sites poses questions about the true extent of this weed, and whether or not NRS are 
unwittingly dispersing it around the exc1osure. NRS will continue to monitor these S. 
palrnifolia sites quarterly. There also is a robust S palmifolia population in the South 
Helemano drainage, within the proposed Helemano exclosure. Once this exc10sure is 
complete, extensive control will be conducted at this new site. 

Monitoring 

ITAM vegetation monitoring plots. IT AM personnel have accompanied NRS to the 
Pe'ahinai'a MU on two occasions, October 1998 and August 2000. On both these trips, 
random monitoring plots were installed. This monitoring data will not only illustrate 
trends in the area, but will also be extremely valuable in shaping future management. 
Although hampered by staff limitations, IT AM recently acquired additional personnel to 
continue the monitoring program. NRS will continue to encourage IT AM to work 
cooperatively with NRS. NRS will also request a copy of the data from these plots from 
ITAM. 

In the coming year, a new fence will be constructed in the Helcmano drainage, adjoining 
the Peahinaia fence. NRS will consider installing vegetation monitoring plots in the area 
prior to fencing, in order to observe the affects of excluding pigs on native vegetation. 
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2.9.c Lower Pc'ahinai'a MU 

Surveys 

No new incipient invasive weeds were discovered at either the Pu 'u Curta, Pu 'u Roberto, 
or Frog Pond LZs, or along ungulate transects KLO-5 and KLO-13 this year. 

Control 

Thc Lowcr Pc'ahinai'a MU is unique. It is located in mid-elevation, mesic to wet forest 
on the leeward Ko'olau slopes. It is a large MU, and much of it is covered by native 
vegetation. The western end of the MU includes a unique, tall native forest and an open 
pond, nicknamed Frog Pond. The eastern portion is made up of patchy native forest and 
uluhe banks on the steep slopes of Opae 'ula stream. The eastern end of the MU is very 
typical of other leeward Ko 'olau slopes, while the Frog Pond area is atypical. The 
species diversity and physical structure of the habitat make the area important. There are 
few ecosystem-altering weeds in the MU, but those that are present are very abundant. 
They include P. cattleianUin and C hirta. Weed control is focused around the unique 
Frog Pond area. This year control efforts have expanded significantly. NRS spent lIS 
person hours controlling P. caltleiamlll1, C hirta, and 1. camara over 1.2 acres. 

Ungulate presence in the region is significant. The rcgion is remote enough to discourage 
many hunters. Pigs act as vectors for many weeds and encourage the growth of weeds by 
tilling the soil and opening areas in the native forest. Given the interaction between 
weeds and ungulates, NRS plan to fence the Frog Pond area with in the next two years. 
Excluding pigs will prevent digging in weeded areas, reduce the spread of weeds, and 
allow the native forest to regenerate. The creation of an exclosure in Lower Pc' ahinai' a 
is an important step in restoring this patch of unique forest. 

NRS arc developing a weed control plan for Lower Pe' ahinai' a to better direct 
management efforts. The discussion of control done in the past year is included with the 
draft Lower Pe' ahinai' a Weed Control Plan below. 

Lower Pe 'ahinai'a Weed Control Plan 

Long Term Objective 

In the Lower Pe' ahinai' a MU the long term objective of management is to restore the 
area to 100% native canopy and in select areas, 90% native understory. Complete 
eradication of all weed species in an area, as always, is a difficult goal. The two primary 
weeds in the MU, C hirta and P. cattleianum, are well established in the general area and 
are probably well represented in the seed bank. However, there are few other weeds 
threatening the area. NRS will focus efforts on C. hirta, P. cattleianwn, and any other 
invasive weeds. Non-ecosystem altering weeds will not necessarily be control targets. 
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Short Term Objectives 

In order to work towards our long-term objectives, NRS will maintain an adaptive list of 
short-term objectives. This list will guide current management efforts. 

200 0 200 MeIers 
~ ___ .....i-----
1:5,000 
Con/our Interval 40fee/ 

lower Pe'ahinai'a Management Unit 

* Clidemia hirta Plots 

r$ Rare Plants * Frog Pond Campsite 

W 
III 

Concentration of 
Psidium cattleianum 

Wetland Areas 

Proposed Fenceline 

Management Unit 

Directional Landmarks and Landing Zones 

1 Puu Persicifolia 

3 Puu Ohe Naupaka 

4 Puu Melicope 

5 Puu Curta 

1. Prevent new invasive alien species from becoming established. 

The diversity of weeds in the MU is low. Most of the weeds present are well-established, 
not incipient. NRS will monitor ungulate transects and landing zones for new weed 
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species. Any species found will be evaluated and controlled as necessary. On a recent 
control trip, NRS collected an unknown species of orchid. The orchid appears to grow 
high in trees and is very scattered in distribution. It does not pose a threat at this time. 

a) Brae/liaria /Ill/tica. A small population of Brachiaria mutica, California grass, was 
found several years ago on LZ Pu'u Roberto. Since the area is poor habitat for B. mlilica, 
the population is not considered a high threat. This year, NRS spent 1 person hour 
treating the 20m' area. The site was sprayed with Round-up. NRS will survey the area 
and retreat as necessary. 

2. Target ecosystem-altel"ing species for focused control efforts. Create a High 
Priority List to guide efforts. Investigate control methods for these species. 

Due to the low weed diversity of the MU, the High Priority List is short: Psidium 
cattleianum and Clidemia hirla. NRS installed plots this year to learn more about control 
methods for both species, and the effects of control on the surrounding environment. 
These plots are discussed in detail in the Monitoring section below. 

3. Outline an approach to the proposed exc!osure area. The exc!osure will contain 
populations of endangered plants and unique diverse tall native forest. It is the 
area most threatened by weeds and ungulates. 

Weed control efforts will focus on the proposed exclosure area, which includes Frog 
Pond Flats and the ridge above it. This high priority area will greatly benefit from 
increased attention. NRS feel that weed control is not worth performing in un-fenced 
areas, given the high level of pig activity in the area. Until other areas of the MU are 
fenced, management will center on the proposed cxclosure. 

a) Create a detailed map of weedy and native areas. Use Trimble GPS for greater 
accnracy. Install management trails to facilitate management. 

In August 2003, the core P. cattleianum population and some other landmarks were 
mapped. A combination of GPS maps and schematic maps may be most useful in 
creating a guide to the Frog Pond area; GPS reception can be poor in the drainage. 
The P. cattleianul1l map using both mapping methods will be refined and extended to 
include the entire proposed fence line in the coming year. 

b) Focus around endangered plant populations. 

The proposed fenceline encompasses two endangered species, MeJicope lydgatei and 
Gardenia mannii. In addition, an unidentified species of Phyllostegia was discovered 
just off the ridgeline this year. NRS spent 6 person hours clearing C. hirta from 
150m' directly around M. lydgalei and G. mannii this year. Clearing C. hirla may 
draw pigs in to an area; NRS will use caution in clearing around endangered plants in 
the coming year. Once the fence is complete, weed control will focus around these 
resources. 
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c) Identify and target areas with 80% native cover as high priority weeding sites. 
Direct control efforts to achieve 100% native composition. 

i) Frog Pond Flats. The majority of weed control effort has been centered on 
the Frog Pond area. This region encompasses the heart of the tall, structured, native 
forest in the MO, as well as several G. mannii and M. lydgatei. The southern side of 
the flats is bordered by the core population of P. cattleianUin. The east side of the 
flats is bordered by Frog Pond. Small stands of P. cattleiclIlum are scattered through 
the flats, and almost the entire area is covered by a blanket of C. hirta. This year, 
NRS treated some of the scattered P. cattleianum stands, and cleared small test plots 
of C. hirta. In Frog Pond Flats, NRS feel that achieving 100% native canopy and 
99% native understory is achievable, ifungulate impacts can be minimized. Weed 
control in the area will begin in earnest after the construction of the exclosure. 

ii) Pu'u Melicope. Located on the ridgeline, PU'lI Melicope encompasses a 
small patch of native forest surrounded by uluhe. The forest includes a number of 
common native species, as well as G. Inanni and M lydgatei. Much of the understory 
is blanketed by C. hirla. NRS will target this site after the exclosure is constructed. 

d) Develop restoration goals for predominantly weedy areas. Direct control efforts 
to achieve 100% native composition. 

i) Core P. cattleiallUI1l population. A large population of P. cattleianum 
stretches from Frog Pond, below Pu'u Curta, to the saddle between Pu'u Curta and 
Pu 'u Persicifolia. The population was mapped in August 2002. Since then, 103 
person hours were spent controlling P. cattleianum over 4600m2

• This includes the 
time spent installing the tcst plots. While the core population covers a large area and 
is fairly dense, native trees are sprinkled throughout it. In fact, on aerial surveys NRS 
observed that a native canopy persists over the P. cattleianul11 canopy. This is very 
encouraging; it suggcsts that if the P. cattleianum is removed, a native canopy would 
already be in place and few gaps would be opened. NRS are optimistic that native 
species will recolonize the core population. So far, control has focused on the 
perimeters of the patch. Oncc thc proposed fence is built, the core population will be 
attacked more aggressively. NRS observed some slash resprouting, and some trees 
which were still alive. To address these issues, NRS installed tcst plots, described in 
the Monitoring section below. Heavy rains may advcrsely affect control efficacy. 
For maximum efficiency, weeding efforts should only occur in dry weather. The 
choice of control method may also affect efficacy. Trials in Kahanahaiki, a much 
drier site, suggest the cut stump application of herbicide is very effective in both 
killing trees and minimizing seedling growth. Howevcr, in Lower Pe'ahinai'a, the 
left-over slash sprouted. Both the cut stump and cut end of the tree should be treated 
with Garlon 4 to prcvent this. Other methods, including basal application and 
girdling, do not producc slash and thus may be safcr to use in this environment. 
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ii) Lantana camara patch. Beside Frog Pond there is a large patch of tall L. 
camara. The population appears to be stable and thus is not a high priority for 
control at this time. Eventually, NRS hope to eradicate this patch. In the coming 
year, NRS will walk the perimeter of the patch, control any outliers, and asceliain the 
full extent of the infestation. Control in this area will focus on pushing back the edge 
of the patch to increase the size of the LZ and camp site. NRS spent a few hours 
clearing the camp site this year. 

iii) Ridge between Pu'u Curta and Pu'u Melicope. This weedy ridge is oflow 
weeding priority. Access trails along the ridge will be kept clear of weeds to slow 
dispersal from the area, and the areas directly around the five M. lydgatei on the ridge 
will be weeded. 

4. Use volunteer labor for large-scale projects. 

Last year, two three-day trips were conducted in Lower Pe'ahinai'a. On both trips, NRS 
recruited volunteers to assist in weed management. Since access to the MU is via 
helicopter, large volunteer groups are difficult to accommodate. However, the weed 
control projects are ideal for volunteers: terrain is relatively flat, and weed targets arc 
easy to identify and plentiful. NRS will maximize use of volunteers once the ex closure is 
fenccd. 

5. Survey the remaining area of the MU and identify any high priority weeding 
sites. 

This action is not currently a priority. NRS efforts will expand to the further reaches of 
the MU after management in the proposed exclosure is well-established. 

Monitoring 

Two difIerent sets of monitoring plots were established in the MU in February 2003. 
One set of plots looks at the efficacy of different concentrations of Garlon4 on Psidium 
cattleianum in the unique wet environment of Lower Pe'ahinai'a. The other set looks at 
the effects of weeding Clidemia hirta on C. hirta recruitment, and the interactions 
between weed control and ungulate activity. 

1. PsidiulII cauieiallufIl Plots. In response to poor kill observed in P. cattleianum 
treated with 20% Garlon 4 in FCO, NRS decided to test other concentrations of Garlon 4. 
Lower Pc' ahinai' a, while not as wet as the summit, does receive frequent rainfall. NRS 
felt that the poor efficacy observed may result in part from heavy rain dircctly after 
herbicide application. In order to increase efficacy, NRS installed five plots, each using a 
difIerent concentration of herbicide, to see if a different concentration would be less 
susceptible to rain. Rains did occur before and after the plots were install cd; whether or 
not the rain occulTed directly following treatment is unknown. It is difficult to time 
weeding in this remote site with the desired environmental conditions. 
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Five different concentrations of Garlon 4 were tested: 20%, 30%, 40%, 50%, and 60%. 
The 20% plot was installed in August 2002. All other plots were installed in February 
2003. Due to the large scale of difference which NRS hope to observe, this difference in 
installation date is not considered significant. The 20% plot is approximately 1400m2

• 

The other 4 plots are roughly 400m2 each. Each of the plots included very thick patches 
of P. cattleianum and sections with mixed native species. All the plots are located close 
together; the 60% plot is the highest in elevation, and the most separated from the other 
plots. All P. cattleianum in each plot were treated using the cut-stump method, girdle 
method, or basal application method. The method used depended on the diameter of the 
tree being treated. Installing each plot required around 10 person hours and three liters of 
herbicide. 

The 20% plot was read in February. Whik most of treated trees appeared dead, a few 
still had leaves, and others had long patches of aerial root nubs along their trunks. The 
plot was installed on a volunteer trip; it is possible that a few trees escaped treatment; this 
could account for the foliated trees. NRS have observed other dying P. cattleianum trees 
exhibit the proliferation of aerial roots. It is too early to tell whether or not these trees 
will eventually die. NRS will monitor the plots over the coming year and adjust 
treatment methods in response to the results. 

2. Clidemia Izirta Plots. Much of the forested, flat area in the MU is blanketed by a 
carpet of tall, climax C. hirta. NRS arc interested in looking at several different 
processes related to C. hirta control and ungulate exclusion. C. hirla is the main 
understory weed in the MU. If it were eliminated, the area would be 99% native. It is 
unknown what will happen to this diverse, predominantly native forest when the dense 
understory of C. hirta is removed. Will native species recruit in the opened areas? Or 
will there be an explosion of C. hirta seedlings? Talbert Takahama, NARS Biologist, 
conducted small scale trials of C. hirta control. He compared hand-pulling and clip/drip 
weed control techniques. While both were effective, C. hirta germination was abundant 
in the hand-pulled area and almost non-existent in the clip/drip area. Mr. Takahama felt 
that soil disturbance, a side effect of hand-pulling, triggered gennination. Given the high 
current level of pig disturbance in Lower Pe' ahinai' a, controlling C. hirta may simply 
open the area, encourage more pig disturbance, and promote C. hirta regeneration. 
Observations of previously weeded C. hirta areas support this hypothesis. NRS hope to 
fence the MU in the next 1-2 years to remove the ungulate threat, but it is uncertain when 
this action will be approved. Before the fence is completed, should weed control efforts 
escalate, or even continue? What are the interactions between pigs and C. hirta control? 

To answer these questions, two plots were established in the MU, one inside the proposed 
fenceline, and one just outside the proposed fenceline. Both plots include similar species 
associates: tall banks of C. hirta, sparse P. cattleianwn, evidence of past ungulate 
disturbance. The sites of the two plots differ in elevation and slope. One plot is halfway 
up the gulch slope, and the other is in the flats near the bottom of the gulch. Typically, 
pigs target the nats more intensively than the slope; however, since the gulch slope plot 
did have pig disturbance, this variable was at least partially minimized. Each plot is 
composed of 10 quadrats, marked permanently with PVC poles. Percent cover of each 
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species was estimated for each quadrat. After species estimates were completed, all C. 
hirta was removed from the plots using the clip/drip 20% Garlon 4 technique. Each plot 
was photographed. The plots were installed in February 2003. The plots will help to 
answer immediate questions about C. hirta control and will track any changes which 
result after fence construction. They will be maintained indefinitely, and read 2-4 times a 
year, depending on the rate of vegetation change. 

2.9.d Castle MU 

Surveys 

No new habitat-altering weeds were observed along ungulate transect KLO-ll or Solar 
and Radio LZs this year. Crispa Rock LZ was not surveyed this year. 

Control 

The Castle MU encompasses near-pristine, wet summit forest. NRS spent jive hours 
controlling P. cattleianul11 over 10,000m2 around Solar LZ. In past years, control has 
focused on the only widespread canopy weed, Psidiuln cattieianuin. NRS only conducted 
one control trip in the MU this year. In part this dccision was deliberate; with the 
completion of the Opae'ula excJosure, NRS felt that weed control efforts should be 
focused on this pig-free environment. However, poor weather and helicopter restrictions 
also played a part in limiting efforts in the MU. In the future, NRS will continue to focus 
on the Opae'ula excJosure and the proposed Helemano excJosure. Limited effort will be 
spent on weed control in the Castle MU. 

Monitoring 

In 1997, NRS installed two plots designed to gauge the effect of pig control on the 
abundance of P. glomera/a. At this time, the ungulate control effort was just being 
initiated. The plots were established near snare lines. P. glomerata is an herbaceous 
meJastome spread by pigs; it colonizes and thrives in pig-damaged areas. These plots 
were established to detect change in P. glornerata abundance and to detem1ine the effect 
of pig control on native species recovery. Unfortunately, efforts to control pigs in the 
area have been only partially effective. Therefore these plots have been left until such a 
time that effective ungulate control is established. This may be through fencing; NRS are 
considering proposing this area for fencing to the partners of the 'Opae'ula Watershed 
Protection Project. 

2.9,e Kahuku Cabin MU 

Surveys 

Pu'u Kainapua'a LZ, Northern LZ, and ungulate transect KLO-I0 were not surveyed this 
year. 
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Control 

The northernmost Ko 'ohm management unit, the Kahuku Cabin region, is plagued by 
more weed problems than the other summit MUs. NRS focus weed management in this 
area on two incipients, L. scoparium (manuka) and H. coronarium (white ginger), and 
one more widespread species, P. cattleianum. This year, NRS focused only on H. 
coronariul11 control. NRS spent 3.5 person hours surveying 100m'. 

Pu'u Kainapua'a is the southernmost site of the northern manuka population in the 
Ko'olau mountains. Last year, ajoint trip with OISC was very effective at killing 
manuka at this site. This year, NRS decided not to revisit the site, but rather to wait a 
year or two and then return to pull any seedlings. Instead, this past year NRS focused on 
the remaining plants at Poamoho. The Poamoho population is of high priority because it 
is small and in close proximity to native forest. Once the Poamoho population is 
extirpated, which NRS hope to accomplish in the coming year, control effo11s will shift to 
the northern Ko 'olaus. North of Pu'u Kainapua 'a, there are scattered patches of manuka 
stretching all the way to Kahuku. NRS will conduct an aerial survey of the area to map 
the manuka population and identify any outliers. Some small patches may be targeted for 
managemcnt, but there is so much manuka spread throughout the entire region that 
eradicating it is not currently feasible. Southwest ofPu'u Kainapua'a, there is a large, 
isolated L. scoparium site. This population will be scoped to determine the feasibility of 
control in the coming year. NRS will continue to work with OISC to manage this 
specles. 

White gingcr was introduced to the MU through ornamental plantings at the old Kahuku 
Cabin. It is currently known from two sites: the old cabin, and a site approximately 500m 
north along the summit trail. The rhizomes of both popUlations were treated with Escort 
in 1997, 1998, and 1999. Since then, seedlings have been hand pulled from both sites. In 
October 2002, two small plants wcre removed from the old cabin site, and no plants were 
found at the trailside site. In December 2002, no plants were found at the old cabin site, 
but 11 plants were found at the trailside site. In January 2003, the old eabin site was 
again gingcr- free, but two plants were pulled from the trailside site. Seedling 
germination appears to be somewhat sporadic. Continued monitoring is necessary at 
these sites. 

Monitoring 

Two weed plots were previously established to gauge the effectiveness of cut-stump and 
girdle treatments on L. scopariunl. These plots were concluded last year but are 
permancntly marked so that NRS will have the option of reading them again in the future. 

2.10 Kahuku Training Area 

In KTA, fire, a potential side effect of training, is a threat to rare plants and critical 
habitat. Fires facilitate the establishment of invasive plant species and thereby 
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irreversibly damage native resources. In July 2003, a fire in KT A burned a number of 
native species, and burned seedlings of the endangered tree Eugenia koolauensis. This 
fire was facilitated by the large patches of C. equisetifolia which stretch along many ridge 
tops in KT A. The thick pine needle bed in such a patch allowed a fire to smolder 
undetected, and eventually flare up close to native forest. SBW also experienced a 
number of small fires, however thcse did not affect native forest. NRS will examine the 
reasons for and factors involved in the KTA fire and work with Range Control to prevent 
future incidents. Fortunately, many of the SEAs in the training areas are geographically 
removed from the areas that receive such impacts from training activities. Last year, the 
Army initiated discussions concerning possible changes which could occur on the 
training areas due to Transformation. The Transformation process could include the 
construction of new roads and training ranges, and the acquisition of more land. 
Currently, contractors are working on the Draft Biological Assessment for 
Transformation. NRS will follow the Transformation process and will try to reduce 
potential impacts to natural resources. NRS are constantly on the alert for impacts to 
SEAs. 

Surveys 

This year, road and landing zone surveys at KTA did not detect any new habitat altering 
weeds (Appendix 2-G Weed Surveys Roads, Kahuku Training Area). In past years, road 
surveys identificd two invasive weed species, !vfelochia umbel/ala and Desmodium 
intorllll1l. Latcr research revealed that thc presumcd D. intorll/Ill was actually the more 
common, less invasive D. tortuosum. Ongoing NRS control efforts of M. umbel/ata are 
described below. Past road surveys also recorded the presence of L. scoparium 
(manuka). While manuka is a highly invasive species targeted for control by NRS 
elsewhere on O'ahu, the population in Kahuku is so large and the forest is so weedy that 
it is not a current management target. NRS will monitor the popUlation for changes. In 
addition to these high priority species, two additional species were identified by IT AM 
and brought to the attention ofNRS in July 2000. These include P. setaceum (fountain 
grass) and Acacia Illangiuliz species. NRS have been controlling these weeds over the 
past four years. These control efforts are described in below. 

Control 

Weed control at KTA is primarily focused around rare plants, specifically E. koolauensis, 
and on incipient invasivc weeds, including M. umbellata, A. mangium, and P. setaceum. 
This year however, NRS identified a remnant patch of diverse native forest on Kaunala 
ridge, thus weed control efforts have expanded to ecosystem-scale management as well 
as species-specific management. There are five known popUlations of E. koolauensis in 
Kahuku; control was performed around four this year. The fifth population was recently 
discovered. Two of the incipient weeds, M. umbeUa/a and P. setaceUlIl, arc known from 
one site each. The third incipient, A. m(lngiul11, is known from several sites at KT A. 
Maps for many of the these sites were created this year, helping to facilitate control 
efforts over timc. Throughout Kahuku, NRS spent 1 10 hours performing wecd control 
over 30 acres. 
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Currently, no MUs have been defined in KT A. However, the native forest patch on 
Kaunala Ridge may be designated an MU in the future. NRS already started weed 
management in the area. NRS will continue to survey for other possible MUs in KT A. 

Figure 2-22. KIA Weed Control Sites. 
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1. Eugenia koollluensis KIA-A. NRS spent twenty hours treating P. callieianum, G. 
robusta, S. terebinthifolius, Ardisia elliptica, C. hirta, R. rosifolius, S. cumini, Passiflora 
suberosa, and A. moluccana at this site. The population is made up of three distinct 
patches ofE. koolauensis. Management currently focuses on the patches. Past weeding 
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efforts have been effective, allowing NRS to gradually expand the efforts towards the 
fringes of the patches. Eventually, NRS hope to connect the patches, creating more 
habitat for E. koo/allensis. The canopy is very weedy and must be weeded in stages to 
prevent the creation of open gaps. 

2. Eugenia koolallensis KTA-B/E. Previously treated as two different sites, E. 
koolauensis Band E populations have been joined; they are located close together and 
essentially are patches of the same population. Nine hours were spent treating P. 
cattleiallum, P. suberosa, A. elliptica, and Chrysophyllum oliviforme at this site. This 
large E. koolauensis population is bordered on the upslope side by C. equisetifolia. This 
species has been a problem at other sites; it provides pathways for fire to reach the forest 
interior. NRS will target it in the coming year. Although weedy, this site includes a 
variety of common native species. NRS will prioritize this E. koolallensis population in 
the coming year. 

3. Ellgenia koolallensis KTA-D. This small population of E. koolauensis is almost 
completely surrounded by P. cattleianum. Only the area directly around the plants is 
managed. NRS spent 7.5 hours treating P. cattlcianum, A. elliptica, and P. dioica over 
125m2 Given that the canopy is primarily P. cattleianum, canopy weeding needs to be 
gradual, to prevent the creation of light gaps. Understory sweeps are most useful in this 
population. NRS will visit this population once a year, or once every two years. 

4. Eugenia koolallensis KTA-F. This population of E. koolaucnsis is spread out over a 
large area. Eight hours were spent removing P. cattleianul1l, A. clliptica, C. hirta, P. 
dioica, and S. palmifolia from 625m2 of this site. In the future, control efforts will 
continue to focus on intensive understory weeding and gradual canopy wccding. C. 
equisetifolia borders the upper portion of this population. NRS will address this threat by 
selectively removing or girdling the trees closest to the E. koolallensis population. 

5. Eligenia koo/allens;s KTA-G. This population was discovered during a fire survey 
in Waile'e Gulch in July 2003. See Appcndix 8 for a complete post fire assessment. The 
fire burned within 10m of mature E. koolauensis trees, and burned some scedlings. The 
fire was facilitated by patches of C. equisetifolia. In the coming year, NRS will conduct 
weed control around this population, focusing on removing C. equ;setifolia. 

6. Melochia IIl1lbellata. This species was discovered at KTA in March of 1999. This is 
the only known location on 0' ahu. M. umbel/ala has a reputation for being extremely 
invasive on the island of Hawaii, where it is widespread in low elevation forests on the 
cast side of the island around Hilo. In KT A, the M. umbellata population is focused 
along a stretch of road. In addition, the population is sparsely scattered on the slope 
below the road. Between 1999 and 2002, eight trips were conducted to map and 
eradicate the population. NRS combined ground control trips with two aerial surveys to 
effectively locate and eliminate outlying plants. Typically, these past aerial surveys have 
each identified 5-7 trees. Follow-up control trips, which successfully used GPS to 
navigate to these plants, did not uncover significant numbers of additional plants. This 
suggests that aerial surveys are effective at locating plants. 
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This year, five trips were conducted, including one aerial survey. A total of21.5 hours 
were spent surveying approximately 20 acres. Fourteen of these hours focused on plants 
directly along the road. M. wnbella/a thrives along the road margin; the seed bank in this 
area appears very large. This roadside distribution increases the potential for seeds to be 
spread around KTA. In January 2003, NRS located an outlying plant several hundred 
meters down the road from the core population. In April 2003, over 100 seedling and 
immature plants were pulled from the core area. Future efforts may involve spraying the 
road margin with Glypro+ and Snapshot, a pre-emergent herbicide, to reduce recruitment 
in the core area. Seven and a half hours were spent controlling M. wnbellata on the 
forested slope below the road. An aerial survey in March 2003 located five plants in the 
same area where plants had been spotted before. No plants were found outside of this 
area. These plants were treated in April 2003. 

The AI umbellata site will be monitored quarterly. Aerial road surveys and roadside 
spraying will be used in future control efforts. NRS will conduct a literature search and 
attempt to determine the length of time M umbellata seeds remain viable in the seed 
bank. This information will help NRS determine parameters for the eventual extirpation 
of this species from KTA. NRS also will work with Range Control to prevent the fmiher 
spread of this invasive species via roadways. 

7. Acacia mangi1l11l, This species was reported by !TAM in July 2000. This year, NRS 
sent samples and photographs of this species to Bishop Museum for identification and to 
establish a collection of this species on O'ahu. NRS control of A. mangium is motivated 
by the possibility that it may hybridize with native A. koa. July 2001, the two known 
locations of the species were treated with 20% Garlon 4. These two locations were 
revisited in August 2000; it appeared that Garlon 4 basal treatment for individuals less 
than approximately eight inches and Garlon 4 girdle treatment for larger individuals was 
effective on this species. In March and April of 200 I, a total of four sites were found, 
none of them very extensive. [n 2002, NRS discovered a fifth A. mangium site at the 
military LZ Canes. Only one plant was found at this location. This year, NRS visited 
four of the five known sites. Thirty-three hours were spent surveying and removing 
plants from six acres. NRS is uncertain as to the invasiveness of this species. At one 
site, the original planting was dead, but young plants were found as far as 200m away. 
These sites will require thorough monitoring once a year. 

8. Pellllisetul1l setaceUlII, The State of Hawaii lists P. setaceum as a noxious weed. 
Tens of thousands of dollars are spent on its control each year on the island of Hawaii. 
This grass is from Africa, where it co-evolved with fire. Mature plants produce dense 
fuel loads. Seeds are fire-adapted so that after a bum, gennination is rapid and dense, 
capitalizing on available fire cleared areas. Fountain grass has the potential to greatly 
modify Hawaiian landscapes. ITAM reported this population to NRS in July 2000. In 
the same month, NRS accompanied IT AM to identify and map the infestation. Luckily, 
thc population appeared small, with approximately 100 mature plants and fewer 
immature individuals. NRS treated the entire population twice with 20% Velpar in All
Flex. NRS returned in August 2000 to inspect treatment efficacy. At that time, the plants 
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appeared to be responding favorably to the treatment. In April 2001, NRS monitored the 
population, and unfortunately, many plants were still present. It seems as though 
treatment in July 2000 was not as effective as it first appeared. In August 2001, mature 
seeds were collected from fruiting plants and bagged. Approximately 100 plants, mostly 
small seedlings, were pulled from the ground and also bagged. The site was monitored 
again in November 2001, February 2002, and April 2002, with fewer plants found on 
each trip. This year, NRS conducted three control trips to the site; 5.5 hours were spent 
surveying and controlling P. setaceum. No plants were found on either the September 
2002 or January 2003 trips. However, in April 2003, 24 plants were pulled from the site, 
including three flowering plants. Regular weeding trips are vital to control this species, 
which continues to recruit from the seed bank. NRS will monitor the area every quarter 
and conduct treatment as needed. 

9. Kaunala Ridge. During surveys of KT A this year, a patch of diverse native forest 
was discovered on the east side of Oio Gulch, on Kaunala Ridge. Such patches are rare 
in KT A, where training, ungulate damage, and wced invasion have combined to degrade 
most of the landscape. This forest patch includes many native species, including 0. 
cOlnpta, PleOinele halapepe, Xylosma hawaiiense, M. polymorpha, Diospyros 
hillebrandii, D. sandwicensis, Rauvolfia sandwiccnsis, P. sandwicensis, Santalum 
jreycinctilllzul1l, A. koa, Psychotria mariniana, Bobea clatior, Tetraplasandra oahuensis, 
Pittosporum jlocculosum, Pittosporum glabrum, Elaeocarpus bifidus, An/idesrna 
platyphyllum, Syzygium sCllldlVicellsis, and one rare species, P. m([crocarpa. This area 
may be designated a MU after furthcr surveys. NRS spent 7.5 hours weeding G. robus/a, 
C. eq1iisetifolia, Ardisia elliptica, S. palmifolia, and P. cattleianum from 2 acres of this 
site. NRS do not have a good control method for S. pahnifolia, which is very abundant 
here. In the coming year, NRS will develop an approach for this species (handpulling, 
Fusilade, and Glypro+), and continue to control wceds at this site. 

Monitoring 

Weed plots are not established in KTA. 

2.11 Dillingham Military Reservation 

Surveys 

Road surveys are conducted at DMR to idcntify new alien species in the area. See 
Appendix 2-F, Weed Survey Roads, DMR, for a map of the area surveyed. In January 
200 I, the State Department of Agriculture reported fountain grass, Pel1lzisetum setaceum, 
at DMR. Since that time NRS have taken seven trips to DMR to map the population, 
search for additional plants, and control the population. In January 2001, NRS identified 
the reported population and removed all the seeds present. A second trip was taken the 
same month to perform an extensive search for any other infestations in the area. No 
additional plants were found. On February 2001 NRS and NARS treat cd a total of six to 
eight plants with Round-up. In August 2001, thrce small seedlings and one maturc 
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fruiting plant were removed. In April 2002 and May 2002, 2.5 people hours were spent 
surveying the area again. No new plants were found. In May 2003, 0.5 people hours 
were spent surveying the area, and no plants were found. Since no plants have been 
found for over a year, NRS will monitor the popUlation as part of yearly road surveys, 
rather than specific trips, and perform control as needed. 

No other ecosystem altering weeds were identified in road surveys this year. 

Control 

Much of DMR is made up of highly degraded habitat, but the rocky talus slopes on the 
mauka end of the reservation host patches of native dry forest. The long term objective 
of weed management in DMR is to focus on these talus slopes and expand the native 
forest patches. The weedy lower flats ofDMR are not a management concern. Control 
done in this area focuses on incipient invasives like P. setaceum. 

Weed control in DMR is focused on the large, intact Sapindus oahuensis forest on the 
talus slopes. This year, 24 people hours were spent treating 11 00m2 of native forest on 
the west side ofPinao 'ula Stream. Leucaena leucocephala, S. cUinini, Ficus microcarpa 
and S. terebinthifolius were controlled in this area. L. leucocephala poses the greatest 
risk. It blankets the weedy lower flats ofDMR, and slowly is invading the S. oahuensis 
forest. Small light gaps are conducive to L. leucocephala germination. NRS focused on 
handpulling small L. leucocepJzala in native forest patches. NRS also used chainsaws, 
handsaws, and hatchets to fell and girdle larger trees. Cut trees were treated with 20% 
Garlon 4. However, the concentration of Garlon used will be increased to 40% in the 
coming year; several resprouting stumps were observed. NRS must be careful to 
minimize light gaps created while wccding. Such gaps can quickly be colonized by P. 
nwximum, which is abundant in the area, as well as L. leucocephala. 

In order to facilitate future weeding efforts, a trail perpendicular to Pinao 'ula stream, 
cutting through native forest, will be installed. Also, NRS will survey and map the area 
for other possible high priority weeding sites. Since DMR is accessible, with easily 
rccognizable target weeds, it would be a good place to utilize volunteer groups. 
However, the rocky talus may be difficult for some volunteers to negotiate. With this 
restriction in mind, NRS will schedule 2-4 trips to DMR in the coming year. NRS hope 
weed control will not only improve the quality of the existing S. oahuensis forest, but 
also expand the boundaries of it. 

Monitoring 

Weed plots have not been established in DMR. 
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2.12 Offsite Management Areas 

While Army training areas are the first priority ofNRS, in order to preserve stable 
populations ofrare plants, wild populations and reintroductions on non-Army lands 
sometimes also require management. NRS have expanded off-site control efforts this 
year from two locations to five. Currently, NRS perform weed control for four wild 
offsite species: C. celastroides var. kaenana, Cyanea grimesiana ssp obatae, A. obovatum 
and E. koolauensis. In addition, NRS perform weed control at three reintroductions sites, 
one in the Pahole NAR, another in Kalua' a Gulch in Honouliuli, and the last in the 
Mokuleia Forest Reserve. 

2.12.a. Ka' ena Point 

Surveys 

No road surveys, landing zone surveys, or ungulate transect weed surveys are conducted 
in this management area. 

Control 

Last year, Chamaesyce celastroides var. kaen(lna was discovered near the mouth of 
Makua Valley, close to the firebreak road. Since this population is so close to the 
firebreak road, it faces a severe fire threat. NRS completed installation of a firebreak 
around this population, however, since fire poses such a catastrophic risk, its long-term 
survival cannot be guaranteed. In fact, the population was directly threatened by fire 
during the July 2003 controlled bum at Maleua. To mitigate this fire threat, NRS are 
working at Ka'ena Point, helping to manage a large popUlation ofC. celastroides. This 
0.9 acre popUlation of 300+ mature plants, protcctcd within a State Natural Area Reserve, 
is located in a predominantly native coastal habitat. It was also recently shown to be an 
important pollen source for the native Yellow-faced Bee, llylaeus sp. (K. Magnaeca, 
Hawai'i Conservation Conference 2002). Management at Ka'ena is part of the first and 
second set of Urgent Actions identified out of the Makua Implementation Plan. 

There are several C. celastroides populations in the Ka'ena-Keawa'ula region: there are 
several sites along the coast at Keawa 'ula, another at the extreme tip of Ka' ena Point, and 
a third also at Ka' ena (east of' Alau). The Makua Implementation Team recommended 
weeding in the Ka'ena-Keawaula population, but NRS is going to focus weeding effort 
on the core Ka' ena Point portion of this population. Many of the Keawa 'ula sites are 
located in poor quality, weedy habitat; these sites were deemed to be poor investments 
for weeding effort. Grass does not pose a major threat at these sites. In the last year, 
additional sites of C. celaslroides were found in Keawa 'ula; the discovery of these 
additional populations have forced NRS to revise original management plans and focus 
on the populations with the most potential to respond to management. NRS decidcd to 
focus effort on the Ka' ena Point population, rather than the significantly smaller and 
weedicr 'cast of Alau' or Keawa'ttla popUlations. NRS feel that managing the Ka'ena 
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population, which is large and in predominantly native coastal habitat, is the most 
efficient way of protecting this species. 

The Ka' ena Point C. celastroides population is divided into two sections, separated by a 
thirty meter wide band of common natives and weeds. Target weeds include L. 
leucocephala, A. farnesiana, and Atriplex semibaccata. Many herbaceous annual weeds 
occur in the population, but are not currently being targeted for control, as they pose little 
direct threat to C. celastroides. NRS have developed a three-stage management plan for 
the population. This allows control of these weeds with minimal visits to the area to 
increase efficiency and reduce potential trampling impacts. The goal for the first stage of 
the weed control effort is to remove these three highly invasive weeds from within the 
existing population area, while learning efficient control methods. The second stage will 
focus on expanding the weed-free area to allow expansion of C. celastroides. During the 
third stage, NRS will also remove weeds from the thirty-meter barrier, to encourage C. 
celastroides to close thc gap and improve genc flow. Volunteers will be utilizcd 
extensively in the second and third stages of the plan. NRS are currently working on the 
first stage of control. This year, NRS spent 142 hours conducting control at Ka' cna 
Point. 

Through control trials at Ka'ena Point and the Lower 'Ohikilolo MU, NRS found a 
highly effective controlmcthod for L. leucocephala. The method involves either cutting 
the trunk below the lowest branch, or if the trunk is buried or heavily scarred, lopping off 
all branches and hacking deep cuts into the woody portion of the plant, and then dousing 
the cuts with 40% Garlon 4. Due to the absence of fire-damage, L. leucocephala at 
Ka'ena tended to be easier to kill than fire-damaged plants at Lower 'Ohikilolo. NRS 
controlled L. leucocephala and A. farnesiana in approximately half of the total area of the 
population. This work continues to be slow and labor-intensive, though effective. NRS 
will focus on removing these species from the entire population. 

Levels of A. semibaccata were significantly lower than last year. NRS control this 
herbaceous weed by handpulling. During initial control efforts, large plants with long 
taproots and spreading branches covering 0.25 square meters were very common. These 
large plants are much more rare now. Over time, NRS have been finding fewer and 
fewer plants of any size in the area. The effect has been most significant in the most 
heavily vegetated areas, where little open soil is created by a plant's removal, and 
surrounding native vegetation is able to reclaim open space created by weeding. In more 
open areas, especially along the roadside edge of the C. celastroides population, 
removing A. semibaccata sometimes resulted in the release of A. semibaccata seedlings. 
These seedlings are much more time-consuming to remove than adult plants. NRS 
experimented with lengthening the time between control visits. This allowed the 
seedlings to thin themselves, but not reach reproductive maturity. Both patches of C. 
celastroides were completely swept once this year. Portions of each patch were swept 
multiple times. NRS currently are researching A. semibaccata seed biology to shed more 
light on the behavior of this weed. With regular management, NRS forsee that A. 
semibaccata can be controlled within the C. celastroides popUlation. 
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Since beginning management, NRS noticcd a distinct increase of Chloris sp. grass. It 
appears that Chloris may be spreading into areas cleared of other weeds by NRS. Like A. 
semibaccata and L. leucaena, Chloris is widespread at Ka' ena Point. In the coming year, 
NRS plan to investigate control methods for this species. Since Chloris tends to be 
closely mixed in with a variety of native coastal plants, NRS hesitate to use Glypro +, or 
another broadly effective herbicide. NRS will set up control trials, testing the efficacy of 
grass-specific Fusilade and hand-pulling. Even ifFusilade is effective, it will have 
limited applicability, since native grasses are common in the area. This weed species 
may prove challenging for NRS. 

Monitoring 

In developing a weed management plan, NRS established several weed plots to monitor 
success, and guide future control efforts: 

I. Atriplex selllibaccata. A. semibaccata is a small shrub that is easily pulled by hand, 
with very little chance of regeneration. Last year, four monitoring plots were established, 
in which all A. sernibaccata plants larger than I" in height were removed. The plots were 
inspected every month for the first eight months, and it was determined that growth of 
remaining seedlings was very gradual, with zero plants reaching maturity (reproducing). 
The plots were then observed in November 2002, after a five month break, and still 
showed almost no regrowth. The seed bank in other areas, however, has proved to be 
substantial, with many new seedlings appearing. NRS also recorded data on reproductive 
status of A. semibaccata, which were found to flower in May and produce fruit beginning 
in June, with some lasting into November. This information suggests that we will be able 
to effectivcly control the weed and maximize effort by pulling in April or early May, and 
following up in October/November. This will also reduce the effort spent controlling 
small seedlings, which are tedious to pull, and thin naturally as they mature. NRS will 
monitor the plots in the coming year to confirm that more frequent control will not be 
necessary. 

2. Lel/caella leucocephala. Prior to NRS involvement, large amounts of L. 
leucocephala had been treated by State NARS staff and volunteers. Unfortunately, 
herbicide was either ineffective, or not used in the control effort, resulting in extensive 
resprouting. Resprouting L. leucocephala produces wide, scarred stumps with multiple 
growth shoots that are highly resistant to typical "clip and drip" herbicide application. In 
order to determine the best method to deal with these scars, four experimental sets were 
established in January 2002. Single-trunk L. leucocephala responded well to clip and 
drip control, and thus were not included in these trials. The first group was treated with 
20% Garlon 4, after using loppers to cut down into the scar and remove any green 
growth. The second set was treated with 20% GarIon 4, using a hatchet to simply slice 
the s(ump open to the base two or three times. The third set was treated by drilling holes 
with a battery-powered drill into the scarred stump, and applying 20% Garlon 4 in each 
hole. The final set was treated with Roundup in EZ-JECT capsules, with capsules 
applied every I (0 1.5 inches around each scarred stump. All four methods were effective 
at killing L leucocephala at Ka'ena Point, apparently because all three allowed the 
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herbicide to bypass the scarred area and enter the actively growing plant. However, 
application of Garlon 4 using a hatchet was roughly twice as fast as using loppers, and 
three times as fast as the awkward EZ-JECT capsules. The drill method was also fast and 
effective, but was limited by battery life. NRS concluded these trials after a final reading 
in November 2002. NRS also conducted similar trials with different concentrations of 
Gurlon 4 at the Lower 'Ohikilolo MU. Combining the results of the Lower 'Ohikilolo 
trials and the Ka' ena Point trials, NRS determined that the most efficient and effective 
way of killing scarred L. leucocephala was to use a hatchet and 40% Garlon 4. 

In addition to these specific monitoring protocols, progress in the population will be 
monitored by establishing photo points. 

2.12.h. Cyallea sliperba PAH-A 

Surveys 

No road survcys, landing zone surveys, or ungulate transect weed lists are conducted by 
NRS in this area. 

Control 

One of the most endangered plants on AmlY lands is Cyanea superba spp. superba. The 
habitat of this species includes mesic forest in the upper portions ofMakua Valley and 
Pahole Gulch. NRS have outplanted hundreds of C. sliperba over the past four years. In 
order to better approximate a natural distribution of this species, NRS established a large 
reintroduction site in Pahole gulch. One hundred and twenty C. superba were outplanted 
at this site, making it the largest reintroduction of C. superba performed by NRS. NRS 
conduct ecosystem-scale weed control around this rcintroducion. Weed management 
goals for the area were determined in collaboration with Talbert Takahama, the NARS 
biologist for the area. This work is part of the first and second sct of Urgent Actions 
identified out of the Makua Implementation plan. 

NRS spent 22 hours performing ecosystem-scale control. Treated species include P. 
cattleianwn, P. guajava, R. rosifolius, C. parasitica, Deparia petersonii, G. robusta, B. 
asiatica, S. terebinthifolius, M. hibiscifolia, and C. hirta. The outplanting is divided into 
3 sections, strung along a gulch. Effort focused on the lowest section, which is located in 
the highest quality forest. NRS will continue to eradicate weeds fi'om this section, and 
will expand efforts in the upper two sections. 

Monitoring 

Weed control plots are not established by NRS at this site. 
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2.12.c. Honouliuli, Kalna'a Reintroduction Site 

Surveys 

No road surveys, landing zone surveys, or ungulate transect weed lists are conducted by 
NRS in this area. 

Control 

This year, NRS outplanted Urera glabra, Phylostegia mol/is, and D. subcordata into 
Kalua'a Gulch in Bonouliuli. This outplanting was done in order to better approximate 
the natural distributions of these three species and because NRS do not presently have 
permission to outplant them on SB. Kalua'a Gulch was recently fenced by TNCB, 
protecting it from pigs. NRS worked jointly with TNCH to control weeds in the large 
outplanting site. NRS spent 66 hours treating P. cattleianum, P. guajava, C. hirta, L. 
camara, P. suberosa, Spathodea campanulata, and T ciliata. The site primarily consists 
of native canopy with scattered weedy trees and a very weedy understory. Much of the 
understory weeding was done to open up areas for future outplanting by TNCH. NRS 
will continue to work collaboratively with TNCFf at this site. 

Monitoring 

Weed control plots are not established by NRS at this site. 

2.12.d. Mokuleia Forest Reserve, West Makaleha ExcIosure 

Surveys 

No road surveys, landing zone surveys, or ungulate transect weed lists are conducted by 
NRS in this area. 

Control 

The West Makaleha Exclosure, located just below the rim of Makua, is home to Cyanea 
grimesiana ssp obatae and A. obovatum. An cxclosurc was built around the C. 
grimesiana population to protect it from ungulates. Taking advantage of the pig-free site, 
and hoping to better approximate the natural distributions of these species, NRS 
outplanted P. kaalae and D. subcordata. NRS stmied conducting weed control for these 
three species in January 2003. Since then, 115 hours have been spent removing P. 
cattleianum, P. guajava, C. hirta, R. argutus, R. rosifolius, 5'. terebinthifolius, L. camara, 
A. adenophora, and S. dichotoma from the exclosure. NRS are excited about the 
potential of this exclosure. Prior to fence construction, large pig wallows covered much 
of the area. With the removal of pigs, NRS observed increased native recmitment. Since 
approximately half of the exclosure area is relatively flat, and several of the weeds are 
easy to identify and abundant, this area is a good volunteer weeding site. NRS conducted 
one work trip to the exclosure with the Hawaiian Ethnic Studies class from U.Ff. 
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Part of the exclosure is dominated by an area of 80% P. cattleianum. Preliminary NRS 
findings in Kahanahaiki suggest that active restoration of P. cattleianum infested areas 
may be most effective in preventing the recruitment of P. cattleianum seedlings. NRS 
thus have been aggressive in treating P. cattleianum in this area. 

Another portion of the exclosure is dominated by M. minutiflora and contains scattered R. 
argutus. NRS began removing the R. argutus from the area. In the coming year, NRS 
plan to spray the M. minutiflora once all R. argutus has been treated. In this way, an 
explosion of R. argutus into the grass area will be contained. As control is underway, 
koa and other natives will be planted to accelerate native revegetation of the area. 

NRS spent four hours conducting weed control outside of the exclosure, around the A. 
obovatull1 population. This steep area borders a weedy gulch. Weed control in the area 
thus far has been limited to the least weedy area, the north slope of the gulch. The area 
directly around the plants is very steep, so NRS are careful to weed in such a manner so 
as to minimize erosion. 

NRS will continue weed control in the exclosure and around the A. obovatum population, 
and will continue to utilize volunteer help in the coming year. 

Monitoring 

Weed control plots are not established by NRS at this site. 

2.12.e. Eugenia koo[allel1sis, Pupukea 

Surveys 

No road surveys, landing zone surveys, or ungulate transect weed lists are conducted by 
NRS in this area. 

Control 

NRS aid State efforts in managing a small population of E. koolauensis in Pupukea. 
Eugenia koolauensis thrives in low elevation habitats, and thus is often found in 
disturbed, weedy habitats. NRS manage several different E. koolauensis populations in 
KT A. In order to provide more complete management of this species, NRS also perform 
weed control at the off-site Pupukea population. The State fenced this population to 
protect it from pigs; the ex closure also aids in weeding efforts. It halts the ingress of 
weed seeds via pigs, and it prevents pigs from rooting in recently cleared areas and 
damaging any common natives released by weed control. 

This year, 23 hours were spent weeding the one acre exclosure. Control was conducted 
on two separate trips; NRS worked with Talbert Takahama, State NARS biologist, on 
both trips. NRS removcd P. cattieiol1l1f1l, C. hirta, C. equisetifolia, C. oliviforme, S. 
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cumilJi, A. elliptica, and P. suberosa from the site. Casuarina equisetifolia poses a major 
threat to the population. The exclosure is surrounded by large C. equisetifolia trees on 
two sides and C. equisetifolia has started to invade the exelosure. It would be impossible 
to remove most of these trees without damaging either the exclosure fence or any E. 
koolauensis. For now, NRS hope to slow/halt the spread of C. equisetifolia by removing 
the smaller trees in and near the exclosure with chainsaws. While it is unrealistic at this 
point to try to remove all C. equisetifolia in the area, NRS feel that if this weed can be 
addressed while it is young, the integrity of the E. koolauensis population can be 
maintained. 

Monitol'ing 

Weed control plots are not established by NRS at this site. 

2.13 Review of2003 Weed Managcmcnt Actions 

This table is a summary of weed management actions completed in 2002-2003. It does 
not reflect the full reach of the weed management program, The actions listed are 
discussed in greater detail in the training area and MU discussions. 

TI128R ale - : eVlew 0 f2002 2003 W d M - ce anagemcnt R ecommcn d ations 
'. 

. 

Notes: . 
. . 

Range lVlU Done 
On-

Action Sec approprihtcsc~tion . 
going I .. . . ' . •. discussion<.·.· .•.... 

MMR MMR X Conduct annual road and LZ surveys 

MMR MMR 
X 

Survey within South firebreak road for Obata Not yet completed. 
Fountain Grass 

MMR MMR 
X 

Re-take WalkeriWarschaueriObata photopoints and Organizing old photopoints. 
analyze vegetation changes Not yet completed. 

MMR Kahanahaiki X Refine Kahanahaiki weed control plan Constantly revising. 

MMR Kahanahaiki 
X 

Remove Uvingstonia palm from east side of c~ 
Ridge 

MMR Kahanahaiki X Monitor and retreat A chyranthes mpera in gulch 4 trips. 

MMR Kahanahaiki 
X 

Monitor and retreat Ehrharta sfipoides (0 Pahole 3 trips. 
snail exc10sure 

MMR Kahanahaiki 
X 

Monitor and retreat Triumfetta semitriloba; survey 4 trips. 
C-Ridge area for more sites 

MMR Kahanahaiki 
X 

Monitor and retreat Rubus rosifolius by PisoJlia in Population not targeted this 
gulch year. 

MMR Kahanahaiki Monitor and retreat Rubus argutlls in Maile flats Treat as part of quadrant 
X sweeps. 

MMR Kahanahaiki Survey gulch for outlying Clidemia hirta patches, Some C. hirla controlled in 
X and prevent spread of species gulch, but area not surveyed. 

MMR Kahanahaiki 
X 

Treat young Casuarina eqlliselifolia, eliminate 2 trips. 
small plants, leave canopy 

MMR Kahanahaiki X Survey and treat Melin is minulijlora in Maile flats Began grass control. 

MMR Kahanahaiki 
X 

Monitor along fence for Desmodium intortum and 3 trips. 
control as necessary 

MMR Kahanahaiki X Finish removal ofbJack wattle from Kahanahaiki 6 trips. 
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. . . 

No!es: 
. . .. 

Range MU Done 
011-

Action See a[lpropri"!~ section ... 
going .. ... . . . . . . discussion .•. 

MMR Kahanahaiki X Record data on black wattle trial Completed. 

MMR Kahanahaiki 
X 

Prep black wattle site for Qutpianting; clear more Completed. 
live and dead black wattle, dig holes 

MMR Kahanahaiki X Permanently mark black wattle plot Plot pulled. 

MMR Kahanahaiki Outplant koa in gaps at black wattle site j 00 koa outplanted. 
X 

MMR Kahanahaiki Survey and map Maile flats with GPS, marking Will complete one quadrant at 
X patches of native forest, weedy forest, and Psidium a time. 

cattleiaJlum monocultures 
MMR Kahanahaiki Weed areas with >80% native cover Weeded native areas in course 

X of weeding quadrants and rare 
Iplant populations. 

MMR Kahanahaiki Weed around rare plant populations and Visited 5 sites on 6 trips 
X reintroductions 2 times a quarter 

MMR Kahanahaiki Re-sweep SW quadrant Ran out of time for this 
X action. 

MMR Kahanahaiki 
X 

Sweep through SE quadrant Swept through all native 
patches in quadrant, 6 trips 

MMR Kahanahaiki 
X 

Sweep through MW quadrant Swept through all native 
patches in quadrant, 7 trips. 

MMR Kahanahaiki 
X 

Complete installation of PsidiwrI cattleiallum 
monoculturc tIi-plots, monitor plots, tcst chipper 

MMR Kahanahaiki Install/monitor plot to test Garlon foliar spra y on 
X PsidiWJ1 calfleiaJ1tllll seedling beds; continue 

control if method successful 
MMR Kahanahaiki Coordinate with state to initiate grass control along Communication difficulties; 

X fenceline some grass control begun. 

MMR Kahanahaiki X Weed along fence line with volunteer groups 2 trips. 

MMR Kahanahaiki X Outplant koa along fcnceline in sunny gaps Not yet completed. 

MMR Kahanahaiki Survey and map Kahanahaiki gulch with GPS, Worked with Uj-j student on 
X marking patches of native forest, weedy forest, map. 

Psidiwn cattleianum monoculture 
MMR Kahanahaiki X Evaluate restoration potcntial of common natives Not yet completed. 

MMR Kahanahaiki 
X 

Expand volunteer projects in MU Tailoring projects to volunteer 
groups. 

MMR Kahanahaiki X Research aIJclopathy, etc., in Psidium cattleianum Not yet completed. 

MMR 'Ohikilolo 
X 

Conduct weed surveys along transects MMR-I, 
MMR-8, MMR-9 and at ·Ohikilolo LZ 

MMR 'Ohikilolo X Monitor and retreat Rubus argutus 2 trips. 

MMR 'Ohikilolo Monitor and retreat Cirsium vulgare 2 trips. 
X 

MMR 'Ohikilolo 
X 

Monitor and retreat Erigeron karvinskianus in Did not focus on this weed 
Pteralyxia gulch and below LZ this year. 

MMR 'Ohikilolo 
X 

Control klelinis minllf{jlora in and around Expanded area controlled. 
exclosure 

MMR ·Ohikilolo Monitor and retreat Rubus rosifoliliS patch in 2 trips. 
X Pleralyxia gulch 

MMR '(}hikilolo X \Veed areas with >80% native cover Weeded 4 sites. 
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I MU ....•.. 

i . .... 

••••• •••••••••••• 

··.t: ">ii ·....i./ . ". Notes: . ..•.. 

Range ))olle O~7 . S~eappr<1pii~t{sec.tl()n 
going <> .··.·,··<·i . .. , ..... i .......... ......- . . 

< . ....... < •...•... discussion ......•...•... " . 

MMR 'Ohikilolo Sweep exc10sure forest patch (>80% native cover) 2 complete sweeps. 

X 

MMR 'Ohikilolo X Sweep gulch mauka of LZ 2 trips. 

MMR 'Ohikilolo X Weed area arollnd Pritchardia kaalae MMR-G 1 trip. 

MMR 'Ohikilolo Monitor and control Melinis minulij/ora at 2 trips. 
X Sanicula MMR-A 

MMR 'Ohikilolo Conduct weed control and evaluate Qutplanting 2 trips. Outplante Acacia koa. 
X common natives in exclosurc below LZ 

MMR 'Ohikilolo Conduct weed control Makai of Exc10sure 1 trip. 
X 

MMR 'Ohikilolo Conduct weed control around Pritchardia kaalae 3 trips, 
X MMR-A; discuss possible side effects on seedling 

germination 
MMR 'Ohikilolo 

X 
Conduct weed control in LZ region 

MMR 'Ohikilolo Conduct weed control in Lantana camara patch 4 trips. 
X 

MMR 'Ohikilolo Conduct weed control around Prf/chardia kaalae 1 trip. 
X MMR-I 

MMR 'Ohikilolo Monitor and retreat fl;felillis millutijlora at 2 trips. 
X Pritchardia kaa/ae MMR-B 

MMR 'Ohikilolo Monitor LZ erosion control and consider expansion Works well; expand next year. 
X 

MMR 'Ohikilolo X Monitor Sanicula erosion control; consider seeding 

MMR 'c}hikilolo 
X 

Continue monitoring plots to test efficacy of 2 and Completed, 
3% Garlon 3A spray on IJlec!mum occidentale 

MMR 'Ohikilolo Research alternative control methods for Blecll1lum No fern-specific herbicides 
X occidelltale available. 

MMR 'c}hikilolo Consider installing plots to evaluate new B. Researching control 
X occidentale treatment, for ex., basal Garlon4 teclmiques to test. 

application 
MMR Lower Evaluate threat from Kalanchoe sp.; treat if Widespread weed, Treat in 

'Ohikilolo X warranted MUonly. 

MMR Lower Monitor and retreat PanicllJ1l }}1a,rimum in the 21 trips. 
'Ohikilolo X Hibiscus patch and both C. celastroides patches 

MMR Lower Conduct control of A eaeia jClrnesiana and 21 trips. 
'Ohikilolo 

X 
Lelleaena leueoeephala with volunteer groups 
when possible in the Hibiscus patch and both 
Chamaesyce patches 

MMR Lower Take photopoints at Hibiscus site, both 
'Ohikilolo X Chamaesyce sites 

MMR Lower Consider sowing firebreak with conunon native Action not necessary. 
'Ohikilolo X seeds 

MMR Lower Install vegetation change monitoring plots at 
'Ohikilolo X hibiscus and C. celastroides sites, and read 2 times 

per year 
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Range MU Done 

going 1< Action, 
•••••• 

' .. S~e arpr()llri~tesectiop .' ." . .' '., •...... '. .... . '. ' . . dis.cussion .....• < . 
MMR Lower Fly watcr to firebreaks for spraying application 

'Ohikilolo X 

MMR Lower Pursue expansion of firebreak on road below Not able to achieve goal, still 
'Ohikilolo X hibiscus with contracted grass cutters pushing issue. 

MMR Lower Pursue EOD certification and Range permission to No flak or EOD needed in 
'Ohikilolo X allow NRS to work without flak in MU MU. 

MMR Kaluakauila 
X 

Conduct weed surveys along transect MMR-2 

MMR Kaluakauila Maintain firebreak I trip. 
X 

MMR Kaluakauila Maintain grass-free buffer along fenceline I trip, 
X 

MMR Kaluakauila Monitor and retreat PanicUlll rnaximwn in both I trip. 
X Euphorbia patches 

MMR Kaluakauila Conduct weed control in areas of>80% native 9 tTips. 
X cover, in Euphorbia patches, and along rat bait 

transects. Use chainsaws 
MMR Kaluakauila 

X 
Permanently tag vegetation monitoring plots 

MMR Lower Makua Conduct weed surveys along transects MMR-4, 
X MMR-S, and LZ 

MMR Lower Makua Survey and map with GPS areas of native forest, Mapping efforts ongoing. 
X mixed forest. and P. calf/eimllml monocultures 

MMR Lower Muklla \Vced areas with >80% native cover 12 trips to 7 sites. 
X 

MMR Lower M5kua Retreat previollsly weeded area once every two \Veeding new areas first. 
X years 

MMR Lower Maklla Monitor and continue grass control in plots, check 
X for germination and consider removal of dead grass 

MMR C-Ridge Weed areas with >80% native cover 2 trips. 
X 

SBMR SBMR Conduct annual road and LZ surveys 
X 

SBMR SBMR Identify Chloris sp. present in LRAM outplantings Not yet completed. 
X in SBS; if invasive, consider control 

SBMR SBMI< Evaluate potential for maintaining zero tolerance Control not warranted; species 

X 
for Caesalpinia decapetala (Cats claw) above the well established above road. 
firebreak road in SBW; revisit population in Baby 
Water gulch and evaluate for control 

SBMR SBMR Conduct literature search on dispersal modes of Not yet completed. 
X Caesa/pinia decapetala; how far and how does is 

disperse? 
SBMR SBMR Investigate invasiveness of Callitris ::,p. Along the Control not warranted. 

X firebreak road in SEvV and begin control if 
\varranted 

SBMR SBMR Revisit Blackberry control site along the firebreak No plats found. 
X road in SB\V and retreat as necessary 
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Range I MU Done. On- I Action 

I::·· ...................... / .• 
See appropriate~ection 

... ... . going . . ..................•.. ". .·.· ... discussion<·· •. 
SBMR SBMR Develop approach to moho and Albizia outliers in Not yet completed. 

X SEE; aerial survey extent of infestation 

SBMR Ka'ala 
X 

Conduct weed survey along transect SBW-3 

SBMR Ka'ala 
X 

Map sphagnum infestation 

SBMR Ka'ala Investigate sphagnum control and containment Set up control trial plots in 
X options field and greenhouse. 

SBMR Ka'ala Revisit L. scopariu1Jl sites to control seedlings Visited one site. 
X 

SBMR Ka'ala Conduct an aerial survey to locate possible outliers NRS sent letter requesting 
X of ginger and L. scoparium on slopes of Ka' ala permission for aerial survey to 

FAA. 
SBMR Ka'ala Continue ginger biocontrol work with Rob Work on hold. 

X Anderson 

SBMR Ka'ala Control white ginger and kahili ginger in bog and 16 trips. 
X ncar National Guard station with volunteers 

SBMR Ka'ala Conduct weed control sweeps across bog to control 4 trips. 
X P. catlleianul11, L. scopariulll, and other weeds. 

SBMR Ka'ala Coordinate with State NARS to control ginger and Workcd with OISC, but not 
X other weeds on State portion of bog; 2 trips/yr. NARS staff 

SBMR Schofield- Conduct weed survey along transect SBE-2 Access issues prevented 
Waikanc X completion. 

SBMR Schoflcld- Identify moss sp. along transect CouIdn't relocate. 
Waikane X 

SBMR Schofield- Conduct survey for satellite populations of ginger Access issues prevented 
Waikane X North afPu'u Panaa eLZ ginger) in the Schofield- completion. 

Waikane MU 
SBMR Schofield- Conduct an aerial survey for satellite populations Access issues prevented 

Waikane X of ginger in the Schofleld-Waikane MU completion. 

SBMR Scholleld- Visit EZ-ject control area at Ka'aumakua and I trip. Inconclusive results. 
Waikane X determine efficacy of treatment, continue treatment 

if warranted 
SBMR Schofield- Expand ginger free buffer below summit trail, Access issues prevented 

Waikane X employ EZ-ject technique if proven completion. 

SBMR Schofield- Investigate alternative Escort application methods: Access issues prevented 
Waikane X spray cone, brushes, rollers, etc. completion. 

KLOA KLOA Conduct annual road and LZ surveys 1 new road survey added. 
X 

KLOA KLOA 
X 

Control Arthrostemma ciliata on the Poamoho road 2 trips. 

KLOA KLOA Continue Tibouchina urvilleana and flex cassine 3 trips. 
X control in Whitmore 

KLOA KUlA Monitor lIex cassine trials to determine if Garlon 4 Not effective. 
X treatment is effective 
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Range •.• )VIU Done 
going 

Adio'n 
.• < .•• 

; ..• Seeapp~~priat~~ectiotl· 
.. 

• • .. ...... ... . ..... :.. discussion. . .•.... 
KLOA Poamoho Continue manuka eradication efforts in the MU; 5 trips. 

X visit remaining GPS points. 

KLOA Poamoho Rc-take photopoint in population core Not yet completed. 
X 

KLOA Poamoho Conduct aerial survey with GPS for outliers once Action not necessary this 
X all known plants treated year. 

KLOA Upper Conduct weed surveys along transects KLO-12, 
Pe'ahinai'a X KLO-14, and at wcatherport LZ and Pe'ahinai'a 

LZ 
KLOA Upper Continue palm grass control 2 trips. 

Pe' ahinai' a X 

KLOA Upper Continue Psidium cattleianwJ1 control within MU, 2 trips. 
Pe'ahinai'a X focus within exclosure 

KLOA Upper Install plot in exc!osure to look at affects of pigs on Not yet completed. 
Pe'ahinai'a X Pterolepis glomerata; determine if 

manuaVchemical control needed 
KLOA Lower Conduct weed survey along transects KLO-5, 

Pe'ahinaj'a X KLO-13 

KLOA Lower liVeed areas with >80% native cover 5 trips. 
Pe'ahinai'a X 

KLOA Lower ·Weed Psidium caftleiallllJII monotypic patch 4 trips. 
Pe' a11iI13i' a X 

KLOA Lower Establish C!idemia hirta control plots 
Pe'ahinai'a X 

KLOA Castle Conduct weed survey along transect KLO-ll 
X 

KLOA Castle Weed areas with >80% native cover - guava on I trip. 
X summit trail 

KLOA Castle Read Pe'ahinai'a Plot A and Ptero/epis glomerata Not yet completed. 
X on Alien Man 

KLOA Kahuku Cabin Conduct weed survey along transect KLO-l 0 Access issues prevented 
X completion. 

KLOA Kahuku Cabin Follow up on ginger control 3 trips. 
X 

KLOA Kahuku Cabin Weed areas with >80% native cover Access issues prevented 
X completion. 

KLOA Kahuku Cabin Continue eradication of Lepto.spermum scoparium Action wasn't required this 
X year. 

KLOA Kahuku Cabin Aerial survey L. scopariullT population to N, Not yet completed. 
X identify outliers to control, focus on preventing 

spread 
KLOA Kahuku Cabin Coordinate with OISC to manage L. scopariwn Action wasn't required this 

X pop. year. 

KTA KTA Conduct annual road surveys 
X 
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KTA KTA MU exploring to determine if there arc areas of> Identified possible MU in 
X 80% native vegetation deserving of weeding Kaunala Ridge/Oio gulch. 

KTA KTA Control Ardesia elliptica around populations of 6 trips; at least I to each of 4 
X Eugenia koolauensis populations. 

KTA KTA Continue efforts to eradicate Melochia umbel/a/a, 4 trips. 
X search area near road 

KTA KTA Survey M. umbellata population area aerially to I trip. 
X locate any outliers. 

KTA KTA Investigate ways to prevent spreading of M. Not yet completed. 
X u!1Ibellata along road with Range Control 

KTA KTA Determine seed bed life of M. umbellata seeds Not yet completed. 
X through literature review or greenhouse test 

KTA KTA Collect A1. umbel/ala specimen for Bishop 
X collections 

KTA KTA Revisit 4 Acacia sp infestation arcas and perform 4 trips. 
X control as needed; control 5th new illfestation at LZ 

Canes, 
KTA KTA 

X 
Collect Acacia sp. specimen for Bishop to identify Identified as Acacia mangiuHI. 

KTA KTA Survey and retreat PenllisetulJ1 sctacewn 
population 

DMR DMR 
X 

Conduct annual road surveys 

DMR DMR 
X 

Vvccd areas with >80% native cover 2 trips. 

DMR DMR Map weedy patches, native patches to help direct Control sketch maps drawn. 
X contro] 

DMR DMR Survey and retreat PCJJnisetwl1 setacewr/ 1 trip. 
X population 

Offsite Ka' ena Point Control Acacia/arnesiall(l and LClicaena 5 trips. 
X lellcocephala around Chamaesyce population 

Offsite Ka' ena Point Control A triplex semibaccala around Chamaesyce 5 trips. 
X pop. 

Offsite Ka' ena Point Monitor A. semibaccafa pull plots and L. L. leucacna trials concluded. 
X lellcocephala trials A. semibaccata trials ongoing. 

amite Cyanea Control weeds around outplanting site 1 trip. 
superba X 
PAH-A 

Recruit and cultivate volunteers and volunteer \Vorked with new volunteer 
X groups groups and single volunteers. 

Continue participation in OISC and OISC Control Attended sub-group meetings, 

X 
sub-group Reprioritization meeting, and 

collaborated on L. scoparium 
and coqui prOjects. 

X 
Revise weed survey system and form.') to better Created new survey forms, 
track weed community changes OVer time currently implementing use. 
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011- I Notes: 
Range MU D6'ne' 

going Actioll s.eeappropriate "'CtiOIl 
. .. .. discussion 

Meet with ITAM and LRAM to communicate and Not yet completed. 
X coordinate projects, special attention to any LRAM 

planting projects 

X 
Obtain copy of all data fi·om 'Opae'ula LeTA plots Not yet completed, 
in case of staffing changes 

Improve collections for unidentified weed species Identified new species like E. 
X 011 Army training lands. Request identification elongata. Continue next year. 

from Bishop Museum 

2.14 Weed Management Recommendations/Schedule fol' 2002-2003 

The following table lists recommendations for weed management in the coming year. 

Table 2-9' Weed Management Recommendations 

Range MU Action 
Q4 Ql Q2 Q3 
'03 '04 '04 '04 

MMR MMR Conduct annual road and L.2 surveys X 
MMR MMR Sun'cy within South firebreak road for Obata Fountain Grass X 
MMR MMR Re-takc \Valker/Warschauer/Obata photopoints and analyze veg. changes X X X X 
MMR Kahanahaiki Read 2 weed tnmsccts X X X X 
MMR Kahanahaiki Refine Kahanahaiki weed control plan X X X X 
MMR Kahanahaiki Monitor and retreat AchJTanthes aspera in gulch X X X X 
MMR Kahanahaiki Monitor, retreat Ehrharta slIjJoides @ Pahole snail exclosurc 2x quarter X X X X 
MMR Kahanahaiki Monitor and retreat Triumjetta semitriloba; survey C-Ridge area for more 

X X X X 
sites; treat site by P. caUleianum plots 

MMR Kahanahaiki Monitor, retreat Rubus roslfolillS by Pisollia in gulch; lise volunteer help X 
MMR Kahanahaiki Monitor and retreat Rubus argl1tlls in Maile flats and at black wattle. X X X X 
MMR Kahanahaiki Survey gulch for outlying C. hirta patches, and prevent spread of species X X 
MMR Kahanahaiki Treat young Casf{arina eqlliset(folia, eliminate small plants, leave canopy X X 
MMR Kahanahaiki Supplement koa outplanting at C. equiseti/olia site X X 
MMR Kahanahaiki Survey and treat !vI. minulijlora in Maile flats, along fenceline, and at black 

X X 
wattle site 

MMR Kahanahaiki Monitor along fence for Desmodium intortum and control as necessary X X X X 
MMR Kahanahaiki Complete eradication of black wattle from Kahanahaiki X X 
MMR Kahanahaiki Outplant koa in gaps at black wattle site X 
MMR Kahanahaiki Survey in Pahole NAR next core pop. for black wattle. X 
MMR Kahanahaiki Survey and map each quadrant in Maile flats as begin control to facilitate 

sweeps. Mark patches ofnati\'c forest, weedy forest, and P cattleianllJ]l X X X X 
monocultures 

MMR Kahanahaiki Re-sweep S\V quadrant X 
MMR Kahanahaiki Sweep through ME quadrant X X 
MMR Kahanahaiki Sweep through NE quadrant X X 
I'vlMR Kahanahaiki Sweep through N\V quadrant X X 
MMR Kahanahaiki Control P. cattleianulll stands in quadrants with volunteers X X X X 
MMR Kallanahaiki Monitor and maintain P:·;idiulIl cattleianum monoculturc control plots. X X X X 
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. . Q4 QI Q2 Q3 Range MU Action .. .... '03 '04 '04 '04 
Take photopoints 2xyear. 

MMR Kahanahaiki Monitor GarIan foliar spray on PsidillJ11 calfleiuJ/um seedling beds test 
X X 

plots; install new trials with higher Gm"lon concentrations 

MMR Kahanahaiki \Vccd areas with >80% native cover. Target 4 sites: lama forest, Pisonia 
X X X X 

forest, forest above 'Delsub' rcintro, koa/ohia ridgeline forest 
MMR Kahanahaiki Voleed around rare plant populations and reintroductions 2 times a quarter. 

Target C s1fperba and A. obovarwnlS. 11llttali sites in Maile Flats, 9 sites in X X X X 
gulch 

MMR Kahanahaiki Collect koa seed X X 
MMR Kahanahaiki Coordil1<1tC with state to initiate grass control along feneeline X X 
MMR Kahanahaiki \Veecl aiong [cneeline with volunteer groups X X 
MMR Kahanahaiki Outplant koa aiong [clleeline in sunny gaps X X 

MMR Kahanahaiki Scan map of Kahanahaiki Gulch into computer X X 
MMR Kahanahaiki Evaluate restoration potential of common natives including: P. brunoniana, 

X X X X 
Pis()JJia sallrhvicellsis, POl/teria s{l/ufwiccnsfs, G. beecheyi 

MMR Kahanahaiki Expand volunteer projects in MU X X X X 
MMR Kahanahaiki Research alle1opathy, etc., in Psidiwn cattleiall1lJ11 X X X X 

MMR 'Ohikilolo Conouct wced survC}'S along transects MMR-I, MMR-8, MMR-9 and at 
X X X X 

'Ohikilolo LZ 
MMR 'Ohikilolo Monitor and retreat Rubus argu{us X X X X 

MMR 'Ohikilolo l"vlonitor and rctrcat Cirs/um vulgare X X X X 

MMR 'Ohikilolo Monitor and retreat Araucaria colwllllaris X X 

MMR 'Ohikilolo Monitor and retrcat E. kan'illskianlls in Pteralyxia gulch and below LZ X X 

MMR 'Ohikilolo Control Afehllis minllt{jlora in ano around cxclosurc, in gulch mauka of 
X X X X 

LZ, in Makai of Exclosure patch, around P. kaa/ae-A. 
MMR 'Ohikilolo i\-1onitor and retreat Rubus ros{(olius patch in Pteralyxia gulch X X 

MMR 'Ohikilolo Control T. scm/friloba at L2 and along fcncelinc trails X X X X 

MMR 'Ohikilolo \Vecd areas with >80(% nativc covcr X X X X 

MMR 'Ohikilolo Swcep exclosure forest patch (>801% native cover) 2xyear X X 

MMR 'Ohikilolo \Vecd ex closure fencclincs X X 

MMR 'Ohikilolo Sweep gulch mauka of LZ, including P. kaalae reintro X X 

MMR 'Ohikilolo Outplant koa, kolea in gulch mauka of LZ and L. camara patch X 

MMR ' Ohikilolo \Veed area around Pritc/wrdia kaalae MMR-G X X 

MMR 'Ohikilolo Monitor and control A1. minH/iflora at Sanicula MMR-A X X 

MMR 'Ohikilolo Conduct weed control and supplement common native outplanting in 
X X X X 

exclosme below LZ 

MMR 'Ohikilolo Conduct weed control Makai of Exc10sure X X 

MMR ' Ohikilolo Conduct weed control around Prilchardia kaalae MMR-A; discuss 
X X 

possible side effects on seedling germination 

MMR 'Ohikilolo Conduct weed control in LZ region X X 

MMR 'Ohikilolo Conduct weed control in Lantana camara patch X X 
MMR 'Ohikilolo Conduct weed control around Prilchardia kaalae MMR-I X X 

MMR 'Ohikilolo Monitor and retreat Melinis millutijlora at Pritclwrdia kaalae MMR-B X X X X 

MMR 'Ohikilolo Expand LZ erosion control X X 

MMR 'Ohikilolo Install jute mats at Saniclfia; consider seeding X X 

MivlR 'OhikiJolo Install jute mats along cxclosurc fence line X 

MMR 'Ohikilolo Install and monitor B. occidcntale control plots, 3 treatments: cut stolons X X X X 
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Range MU Action .' 
Q4 QI Q2 Q3 
'03 '04 i(}4 '04 

and spray, cut stolons and treat mcristem, trcat small patches 

MMR l,o\\,'cr 'Ohikilolo I\1onitor ancl retreat C. decapetala on road X X X X 
MMR Lower 'Ohikilolo Monitor and retreat PalliculIl maximum in the Hibiscus patch and both C. 

X X X X celastroides patches 
MMR Lower 'Ohikilolo Conduct control of A. jClrnesiana and L. leucocephala. with volunteer 

X X X X groups when possible, in the J-libiscus patch and both Chamacsyce patches 
MMR Lower 'Ohikilolo Take photopoints at Hibisclfs site, both Chamaesyce sites X X 
MMR Lower 'Ohikilolo Spray road margins below Hibiscus site X X X 
MMR Lower 'Ohikilolo Monitor vegetation change monitoring plots at Hibiscus and C. 

X X 
celastroides sites, read 2 times per year 

MMR Lower 'Ohikilolo Experiment with handpulling scattered grass clumps X X 
MMR Lower 'Ohikilolo Fly water to firebreaks for spraying application X 
MMR Lower 'Ohikilolo Pursue expansion of firebreak on road below Hibiscus with contract grass 

X X X X 
cutters 

MMR Lower 'Ohikilolo Spray burned areas next to C. celastroides sites X X 
MMR Lower 'Ohikilolo Extenci C. celastroides fuel breaks to road X X X X 
MMR Kaluakauila Conduct weed surveys along 2 transects X X 
MMR Kaluakauila Maintain firebreak X X X X 
M~'IR Kaluakaui!a Fly water along firebreak to facilitate spraying X 
MMR Kaluakauila Improve scratchlinc X X X X 
MMR Kaluakallila Obtain completed Kaluakallila Fire Management Plan; revise and improve 

X X X X 
fire break design 

MMR Kaluakauila Maintain grass-free buffer along fencclinc X X 
MMR Kaluakauila Monitor and retreat P. maX;'llIIJI1 in 2 Euphorbia patches. X X 
MMR Kaluakauila Test efficacy of basal herbicide treatment on P. maximum X X X X 
MMR Kaluakauila Conduct weed control in areas of>80% native cover, in Euphorbia 

X X X X 
patches, and along rat bait transects. Use chainsaws 

MtvlR Kaluakauila Conduct grass and \voody weed control in both Hibisclis reintro sites 

M1\1R KaluakauiJa Investigate control methods for R. hWllilis; foliar spray, Snapshot X X 
1\11\1R Lower M5kua Conduct weed surveys along transects MMR-4, MMR-S, and LZ X X X X 
MMR Lower Makua Survey and map with GPS areas of native forest, mixed forest, and P. 

X X X X 
catfleianwl1 mono cultures 

MMR Lower Makua \Veed areas with >80% native cover; focus on Arch Sile/Elepaio Flats, and 
X X X X 

areas accessible from road. 
MMR Lower M5.kua Retreat previously weeded area once every 1\\'0 years X X X X 
MMR Lower M5kua Monitor and continue grass control in plots, check for germination. 

X X X X 
Observe revegetation of burned areas. 

MMR C:-Ridge \Vecd areas with >80% native cover X X 
MMR C:-Ridge Spray road leading to forest patch as needed X X X X 
MMR C-Ridge Investigate aerial spraying of fuel break aronnd MU X X X X 
SBMR SIlMR Conduct annual road and LZ surveys X 
SBMR SBMR Identify Chloris .5jJ. present in LRAM olltplantings in SI3S; if invasive, 

consider control X 
.-."' .... ~.- .... "" .~~~~.~~~~.~-~-
SBMR SBMR Research Callil!"is, control if warranted X 
~--~.-. 

_ .. _._-----_.-
SBMR SBMR Conduct literature search on dispersal modes of Caesalpinia decapetala; 

how 1'<:11" and how does is disperse? X X X X 

SBMR SI3MR Control weeds in Mohiakea Gulch cxclosure. X X 
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Mtiou 
. .' Q4 .Ql Q2 Q31 Range MU . 

.. . . ... '03 '04 '04 104 
SllMR SBMR Revisit Blackbeny control slte along the firebreak road in SBW and retreat 

;.1$ neces.sary X j 

SBMR SBMR Develop approach to moho and Albiz{a ou{licrs in SHE; ncrlal survey 
X extent of infestation 

SllMR SBMR Conduct cDntrol in Waieli Gulch cxdosure X X . 
SB'vlR ISBMR . Aid ITI\M with Senecio control X X X X 
.SBMR lKu'ala Conduct weed survey along transect S13\-V-3 X .. 
SBMR Ka'aJa !Rcfine Ka' ala \Veed Control Plan X X X X • 
SBMR Ka'81a 'Coordinaic control efforts \vilh NARS, B\VS, OlSC X X X X 
~",."",",,,J"-"~-.--,,"- . .. 
SBMR iKn' ala Conduct aerial survey to map weeds on bog flats X 

xi [slilViR ~~l'ala iReasses feasibility of manuka eradication; control core pop. with OISC if 
X X X 

'P9ssihle, revisit seedlinM sites. 
SllMR Ka'ala Identify optnnal time between ginger treatments X 

SBMR Ka'ala Research ginger contro! methods: monitor trials X X 
~;-~~Ia Majntain contact with Rob Anderson; ginger blOcontrol !--:c:" 
SBMR X X X X 
1s!3;\1R Ka:ala IReassess feasibility of controlling gin:ger core pop 
f;c;:~ 

Ka'ala SBMR X RC\'isil AI qwnqucncflJio site 
'''-. . 

SB,,'lR 1<a'a1a IRcvisit E. grandis site X .. I .. -
8BMR Ka'ala i:-'1Jp J ejji.f,w!.V populalion, assess feasibility of control X X X X , 
'SB;'vlR 

.... _".--
Ka'ala Resenrch J effuses control techniques X X 

SBMR Ka'aJa Map S'. p{Iim{fitlia population, assesS feasibility of confrol X 'X X X 
813MI'. 
~ .. 
Kaala lMap F arulldinacea'l)Opt~'iation, assess feasibility of control X 

smvlR 
.-~.-.- -~ 

Ka'illa Fmd control method for F flnmdiJiacea X X 
S8MR Ka'ala Institute SIJ/wgnum $ClnilatJOn protocols X X 

• Determine Spho.gJwm control technique; monitor trials X X , , 
SllMR 'Ka'ala Determine feasibility of rant-roll ing core and satellite Sphagnum pop.s X X X X 

~ivlR 
~, 

Research R.argwus conlrol methods, conduct trials 
i-:c:--

Ka ala X X X X 
.. 

SIlMR Ka'ala Support R. wgulus biological control development , X X X, X 
S13MR Ka 'ala ~:on\rDI \vhite ging:;:],' and kahili ginger in .bog and ncar FAA exc!osnre 

, 
X X X X 

SBMR ,Ka'ala Conduct weed control sweeps ncross bog to control P c(luleimlHtn, L , 
I scopariulrI, ginser, and other \Vc~~s" 

X X X X 
-

'SBMR Ka'ala Idcniiiy volunteer-fiicndly wGcding proJects 1 X X XI X .. 
813MI'. Schoficld-Waikane COllduct weed survey along transect SBE-2 X I 
'5B\1R Schoficld-Wuikane Identify 1110~S 5p" along lrnnsec~ __ X I -;;;::;-;;, .. 
lSBMR Schofield·Waikane Conduct survey for satellite populations of ginger :North of Ptf u Pauao (LZ, 

X 

tSB>'1R 

'ingcr) ill the Schofield· Waikanc ivlU ~ 
Schofield· Waikanc Conduct un aerial survey for satellite populations of ginger in the 

X , Schoficld- \Valkanc MU 1 
~- .. ~.~ -

~MR Schofle!d· Waikanc Visit EZ-ject control area at Ka'uumakua and determine eftlcacy of 
X 

treatment, continue treatn~~nt if warranted 
SBMR Schoficld-Waikanc Expand ginger free buffer below summit trail, Flag treated sites for easy re-

X 
monitoring 1 
, .. ' ~. i-

SBMR Schoficld- \Vaikanc InH~stigate aiternative Escort application methods: spray conc, bnlshes, 
X X X X 

mHers,ytc, 
, 

-
iKiOi\ KLOi\ IConduct annual road anti LZ surveys. Add new road survey. SurvZy am1~L". X 
I ILZs .:1CXt year, .- . I -
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Range MU .... Action 
... Q4 Ql Q2 Q3 

.. .. 
• 

'03 '04 '04 '04 
KLOA KLOA Scope manuka site southwest ofPu'u Kainapua'a X 
KLOA KLOA Control Arthrostcmma ciliata on the Poamoho road X X X X 

KLOA KLOA Continue Tibouchifla lIrVillerlllO and llex cassine control in \Vhitmore X X X X 
KLOA KLOA Collect voucher T urvillealla seedling X X X X 
KLOA KLOA Send voucher of \Vhitmore Leptospermull1 to Bishop for ID X 
KLOA KLOA Send address of Cali fomi a Avc. residence Tihouchina to OISC X 
KLOA KLOA Monitor flex cassinc trials to determinc ifGarlon 4 treatment is effective; 

X X 
begin control. Coordinate w/OlSC 

KLOA Poamoho Continue manuka eradication efforts in the MU; visit remaining GPS 
X X X X 

points. Develop monitoring schedule, 
KLOA Poamoho Re-take photopoint in population core X X X X 
KLOA Poamoho Conduct aerial survey with GPS for outliers once all known plants treated; 

X 
resurvey Poamoho trailhead 

KLOA Upper Pe'ahinai'a Conduct weed surveys along transects KLO-12, KLO-14, and at 
X X X X 

weathcrport LZ and Pe' ahinai' a LZ 
KLOA Upper Pe'ahinai'a Continue palm grass control X X X X 
KLOA Upper Pe'ahinai' a Continue Psidillll1 call/eiWIIIlJl control within exclosure and on summit trail X X X X 
KLOA Upper Pc'ahinai'J Install plot in cxclosure to look at affects of pigs on Prero/epis g/omera{a; 

X 
determine if manual/chemical control needed 

KLOA Lower Pe'ahinaj'a Conduct weed survey along 1 transect X X 
KL01\ Lower Pe'ahinai'a Develop and refine weed control plan X X X X 
KLOA Lower Pc'ahinai'(l Work with O\\1P 10 build excJosure to protect area from ungulates and 

X X X X 
facilitate efficient weed control 

KLOA Lower Pc' <1hjI15i'a Create detailed map of proposed cxclosure area X X X 

KLOA Lmvcr Pc' ahinai'a \Vced areas with >80%) native cover X X 
KLOA Lower Pc'ahinaj'a \Vccd around endangered species in flats, on Pu'u Melicope, and ridges X X X X 

KLOA Lower Pe'nhinai'a Control Lantalla and enlarge LZ X X X X 

KLOA Lower Pc'ahinai'a \Veed Psidiul11 cattleianuJ/l monotypic patch X X X X 

KLOA Lower Pe'ahinai'a Monitor Clidemia hirta control plots X X X X 
KLOA Lower Pe'ahinai'a Monitor P. cattleianulll control plots X X X X 
KUlA Lower Pc'ahinai'a Retreat Brachiaria mllliea on Pu 'u Roberto as necessary X X 

KLOA Castle Conduct weed survey along transect KLO-Il X X 
KLOA Castle Weed areas with >80% native cover guava on summit trail X X X X 
KLOA Castle Read Pe'ahinai'a Plot A and Pterolepis glomerata on Alien Man X X 
KLOA Kahuku Cabin Conduct weed survey along transect KLO-I 0 X 
KLOA Kahuku Cabin follow up on ginger control X X 

KLOA Kahuku Cabin \Vced areas with >801;10 native cover X X 

KLOA Kahuku Cabin Continue eradication of Leptospermum scoparillm) coordinate with OISC X X 
KLOA Kahuku Cabin Aerial survey L. scopariulJ1 population to N, identify outliers to control, 

X 
focus 011 preventing spread 

KTA KTA Conduct annual road surveys X 
KT1\ KTA MU expJoring to determine if there are areas of> 80% native vegetation 

X 
deserving ofwcccling 

KTA KTA Control Ardcsia e//iprica, ironwood, othcr weeds, 1-2 times per year 
X X X X 

nround populations of Eugenia koo/allensis. Focus on B/E pop 
KTA KTA Continue efforts to eradicate AIe/ochia umbellata, search area near road, 

X X X X 
._-----_._-- ~<;pray seedlin_gs/immaturcs on road:;i(!~, consider applying ~napshot 

KTA KTA Survcy Melocllia population area aerially to locate outliers. X 
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Range MU Action .. 
.. . Q4 QI Q2 Q3 . . . '03 '04 '04 '04 

KTA KTA Investigate ways to prevent spreading of Ai. lIInbellata along road with 
X X 

Range Control 
KTA KTA Determine seeel bed life of M. umbel/ota seeds through literature review or 

X X X X 
greenhouse test 

KTA KTA Collect A1. 1IIl1be/!a{a specimen for Bishop collections X X 
KTA KTA Revisit 5 Acacia sites. perform control as needed X X 
KTA KTA Survey and retreat Pennisetwrl setaceWJ1 population X X X X 
KTA KTA Conduct weed control in Kaunala/Oio native forest site X X 
DMR DMR Conduct annual road surveys X 
DMR DMR \Vccd areas with >80% native cover X X 
DMR DMR Map weedy patches, native patches to help direct control X X 
DMR DMR Install management trail perpendicular to Pinao 'ula stream X X 
DMR DMR Survey and retreat PenlliseluJll setaceum population X 
Offsitc Ka' ena Point Control Acaciafamesiana and Leucaena lel/cocepha/a around 

X X X X 
Clw/llaesyce population 

Offsitc Ka'cna Point Control II triplex scmibaccata around ChalJule,\},ce pop, X X 
Offsitc Ka' ena Point Monitor ,/1. semibaccata pull plots X X X X 
Of[,ite Ka' ella Point Research A. s(,JI1i/)accata seed biology X 
Omitc Ka' ena Point Set up and monitor Chloris control trials: Fusilade, Glypro+, hanclpulling X X X X 
Offsitc Ka' ena Point Intstall pilotopoints; retake as needed X X 
OIT,itc C)'Ol/l::a 5;uperb({ Control weecls around outplanting site 

X X PAil-A 
OITsitc Kalua 'a Gulch Control weeds around outplanting with TNCH X X 
Offsitc West Makalcha Ex \Vrite and implement weed control plan X X X X 
Olb!c \Vest Makalcha Ex Control weeds in exclosure. 'l'argct: Psidiwll, lV/elini,v, R. argutlls X X X X 
OllSitc \Vest i'vlakalcha Ex Outplant koa in open areas 

Ofbtc \Vest Maka1cha Ex Control weeds arollnd A. O/)O\,([fUJ/I X 
Offsitc Pupukca Control weeds arollnd Eugenia with State X X 

Follow gear sanitation protocols: wash vehicles lxweek, ensure each staff 
person has separate Ko'olau and \Vai'anae tabis, wash footwear evcry clay, X X X X 
use clean sling nets and fencing gear. 
Continue participation in 01SC and 01SC Control sub-group meetings. X X 
Accompany 01SC on Waianae Valley P. setaceum surveys X 
Accompany OISC on Kealia HljJtage bengalensis surveys and control trips. X 
Report new island records for weecls to OISC via list serv X X X X 
Collect pampus grass specimen from golf course X X 
Participatc in brown tree snake response training X X 
Relocate (survey) for J. Crummer's Tibouchina herbacea 

Recruit and cultivate volunteers and volunteer groups X X X X 
Revise wceel survey system and forms to better track weed community 

X X X X 
changes over time 
Meet with ITAM and LRAM to communicate and coordinate projects, 

X X special attention to any LRAM planting projects 

Obtain copy of all data from 'Opac'uJa LCTA plots in case of staffing 
changes 

Improve collections for unidentified weed species on Army training lands. 
X X X X Request identification from Bishop Museum 
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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 0' 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 utilizes a three-tiered approach to rare plant 
management. First are a review of historical records and surveys to determine current status. 
Surveys by contracted botanists, NRS and updated monitoring data from known populations is 
used to determine a taxon's current status. NRS and contracted botanists identify resources and 
provide a basis for prioritizing and recommending management/protection actions. Second is an 
analysis of rarity and threats during which NRS analyze species distribution, habitat restrictions, 
popUlation demography and trends, and monitor threats to plants and management success. 
Third are management recommendations and actions. Actions are focused on controlling threats 
to plants, improving conditions for recruitment, collection, propagation, and sometimes 
reintroduction. The following is a discussion of this process. 

3.1a Surveys and Monitoring 

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 their training areas in 1977. In 1993, the Nature Conservancy ofHawai'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. NRS accompanied the NTBG botanists on 
these surveys to State and Private lands including: Wai'anae Kai, Makaha, Makaleha, Lower 
Ka'ala NAR, Lualualei Naval Magazine, Honouliuli Preserve, Pahole NAR, MokulFia 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 (HlNHP) has been contracted to 
survey for celiain critically endangered plant species and has assisted NRS with botanical 
orientation. Over the last few years, NRS has surveyed new areas in MMR and other training 
areas for unreported rare plant popUlations. 
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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. 

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. NRS have been 
working closely with the HRPRG to coordinate rare plant monitoring, standardize record 
keeping and collection efforts among agencies and to develop guidelines for the reintroduction of 
rare plants throughout the state. 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 f01111 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 detennines population health and stability, which 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 being used to hold rare plant data. 
HRPRG monitoring forms and nursery data is entered regularly. Databases built for the Lyon 
Arboretum Seed Storage Facility and the Micropropagation Lab are also used to determine the 
ex-situ status and design reintroductions. 

3,2 Analysis of Rarity and Threats 

To effectively manage resources and threats identified in surveying and monitoring, given 
limited staff and funding, NRS must prioritize the most imperiled species and design actions 
accordingly. NRS prioritizes management actions based on the Threat Control Priority Level 
(TCPL) assigned for each population. Each species is given a TCPL (1-5) based on the 
following four variables: Rarity, Conservation Potential, Threat Levels and Population Structure. 
To determine the TCPL for these species, data was gathered from surveys, RPMFs, HRPRG, the 
HINHP and the U.S. Fish and Wildlife Service (USFWS) databases. These databases give 
distribution, listing status, population size and threats for each of these species. Ninety-seven 
taxa with a federal status are known from Army training lands on 0' ahu. Using the above 
resources, NRS has determined the listed Endangered and Candidate species and all other species 
having less than 250 individuals statewide regardless of their listing status on Army lands. 
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Those species with less than 250 individuals statewide but are not yet federally listed as 
Endangered by the USFWS, are considered rare and threatened in this report. For some taxa, 
populations are well documented and appropriate habitat well surveyed, and for other taxa, little 
is known. Estimates of population size are based on numbers found in past surveys and in some 
cases a projection of approximately how many may be found on future surveys of all available 
habitat. These estimates are reviewed and updated annually. 

The process of determining the four variables (Rarity, Conservation Potential, Threat Levels and 
Population Structure) and assigning a TCPL for each species in each training area is described 
below. 

3.2a Rarity 

To identify the taxa with the least amount of known individuals, the list ofrare taxa found on 
Army lands was sorted by ranking the number of individuals known statewide. Taxa were 
separated into four population size categories and are sorted by the number of individuals known 
statewide. Many factors may go into determining what separates one plant population from 
another including, differing habitat characteristics, geographic boundaries, genetic differences 
(i.e. lack of gene flow), morphological differences and more. These parameters must be 
considered when defining a population and are the topic of much discussion. NRS has chosen to 
determine rarity based on the number of known individuals rather than populations in order to 
avoid determining and defining populations for each of these species. The populations identified 
and discussed bclow are not meant to define genetically unique groups of plants, but are most 
often based on management or major geographic boundaries. The population estimates for 
numbers of plants known statewide range from one individual, to tens of thousands of 
individuals. 

To determine a ranking scheme, four categories were assigned based on natural breaks in the 
ordered list of species. This scheme is meant only to determine the statewide rarity of a species 
found on Army lands and under the jurisdiction of this program. This docs not take into 
consideration other ranking schemes used by other programs. The four categories for statcwide 
total population size are as follows: 

1= «100) where there arc less than 100 known individuals. 
2= (101-250) more than 100 and less than 251. 
3= (251-600) where there are more than 250 and less than 601 
4= (>600) where there are more than 600 individuals. 

Once these categories were defined, the taxa were assigned the appropriate ranking. This 
ranking level is added to those given for Conservation Potential, Threat Levels, and Population 
Structure to determine the TCPL. 

3.2b Conservation Potential 

Some of the species found on Army lands have small, restricted ranges, and some are found on 
more than one mountain range or island. The Conservation Potential of a species is determined 
by dividing the number of individuals known from Anny lands by the number known Statewide. 
This gives the Conservation Potential for the Army populations on each Training Area and 
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shows the abundance of a given species on each Training Area relative to the statewide 
estimates. Determining the Conservation Potential is an attempt to express the relative 
distribution of a species for management purposes. It is important to account for the 
Conservation Potential, because a species with less than 10% of the known individuals on Army 
land will not benefit from Army management as much as a species with over 80% known from 
Army lands. The Army has the potential to be the major contributor to the conservation of those 
species with high Conservation Potential. Determining the Conservation Potential also identifies 
those species more vulnerable to extinction because of restricted ranges. A species that occupies 
a small niche found mostly on Army lands has a high Conservation Potential and would benefit 
greatly from Army management. However, a habitat generalist taxon with a wide-ranging 
distribution has a low Conservation Potential for the plants on Army lands and the taxon would 
not benefit as much from Army management. Taxa were ranked by their Conservation Potential 
and placed into four categories. Those categories were defined around natural breaks in the 
ranking and are as follows: 

1= (>75%) when more than 75% are found on Army lands. 
2= (30-75%) where 30-75% are known from Army lands. 
3= (20-30%) when 20-30% are found on Army lands. 
4= «20%) where less than 20% are found on O'ahu Army Training Areas. 

3.2c Threat Levels 

The isolation of the Hawai'ian chain limited the number of successful colonizations of new 
species. Due to the resulting relatively stable species assemblage among which they evolved, 
Hawai' i' s flora is extremely susceptible to rapid changes; in pat1icular, the recent flood of 
invasive non-native species. NRS has identified eight threats to the persistence of certain rare 
plant taxa on Army training areas. Some are direct threats from invasive species and others are 
the resulting effects of the rapid introduction of these new species to Hawai'ian ecosystems and 
have a cumulative effect on the habitat of rare taxa: fire, alien invertebrates, weeds, ungulates, 
other introduced vertebrates, disease, loss of pollinators and small populations. 

Modern landscape-altering actions, such as ranching, have led to habitat destruction and 
disturbance, which often facilitates and promotes the spread of alien species. These modern 
human-induced threats have changed the landscape and promote fire. Introduced animals and 
plants take their toll on native plant communities through competition, consumption, 
disease/pathogen spread and habitat alteration. Introduced disease is considered a threat to rare 
plants and their habitats, but very little is known about them and the difficulty of getting good 
pathology data for wild plants has prevented NRS from assessing this threat. Although many 
introduced insects and birds may fill the role left by extinct fauna, the effect of the loss of 
pollinators on gene flow within and between plant populations is not well known, but must be 
considered. In addition, because of the small number of extant individuals and the fragmented or 
restricted distributions of these taxa, they have an increased chance of extinction due to 
stochastic events. While this is not considered in assigning Threat Levels, many taxa are faced 
with this additional threat. Climate change is also considered a threat to rare plants. Decreased 
rainfall and/or changing rainfall patterns may be responsible for the declining health of many 
plants. Drought can leave plants more susceptible to damage by ungulates and rats, prevent 
germination during parts of the year, and can kill plants outright. Little is known about the role 
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of climate change in I-lawai' ian ecosystems. However, degraded systems may be less capable of 
surviving climate changes and maintaining historic community assemblages. 

High, Medium, and Low Threat Levels were given for each of the following measurable threats: 
Fire, Invertebrates, Weeds, Ungulates and Rats. These are discussed below. The other identified 
threats arc harder to track and are notcd when monitoring. The Levels assigned for each species 
were based on monitoring and notes made on the RPMFs for those populations. The monitoring 
information captured on the RPMFs allow NRS to assign Threat Levels based on associated 
species lists and threats notes when they include weeds, or frequency of rat, ungulate, 
invertebrate or fire damage. 

3.2c-1 Fire Threat 

The Fire Threat Levels were determined by NRS and the maps ofMMR made by the Wildland 
Fire Program Manager. The Levels are based on fire history and proximity of rare plant 
populations to light fire-flashy fuels. The introduced grasses Panicum maximum, and Melinus 
minutiflora are identified as having the potential to stoke hot, quick moving fires. When these 
grasses are found ncar or at rare plant populations, those populations are assigned High Fire 
Threat Levels. Often, these populations are those with no physical barrier, such as a steep cliff 
or dense forest patch, separating the plants from grasslands. For those species with High Fire 
Threat Levels, long-term genetic storage via seed storage will be recommended. For those taxa 
without known storage data, tissue will be stored ex-situ while seed storage potential is tested. 
This is to ensure that in the event of a catastrophic fire, a bumed population or individual will be 
adequately representcd in storage and can be reintroduced. NRS has defined three categories of 
Fire Threat Levels: 
• High Fire Threat: based on a plant's proximity to previously burned areas or those with light 

flashy fuels. 
• Medium Fire Threat: the plant is protected from previously burned areas by a natural 

boundary and absence oflight flashy fuels. 
• Low Fire Threat: there is little or no chance of a fire (assigned to most Ko' olau taxa). 

3.2c-2 Invel1ebrate Threat 

Invertebrates threaten plant species by preying on mature plants, fruit, flowers and seedlings. 
The invertebrates that pose the highest threat are slugs CLimax maximus, Milax gagates, and 
Veronicella sp.), the Black citrus aphid (Toxaptera aurantii) and the Black twig borer 
(Xylosandrus compactus). Slugs consume fruit from native plants and prey directly on seedlings 
and mature plants. Seedlings are particularly susceptible due to their small size and nutritious 
foliage. Documentation of slugs and slug damage is ongoing. In the last year, NRS has been 
supporting Stephanie Joe, a graduate student at the UH. Manoa. She is working on trials to 
determine the impact of slugs on native species in Kahanahaiki Gulch on MMR. The Black citrus 
aphid has been observed feeding on Me/icope lydgatei. One individual was observed with an 
infestation ancl was found to be dead four months later. While the Black citrus aphid cannot be 
solely implicated, the damage observed during monitoring was extensive. The Black twig borer 
bUlTOWS into branches and introduces a pathogenic fungus that can kill the plant. Other 
invertebrate threats are the Two-Spotted leafhopper (Sofonia rufofacsia) and the Chinese rose 
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beetle (Pseudonirvana rufofasciata). The Threat Levels listed below are based on the 
susceptibility of a taxon to a certain invertebrate, and observed damage. There are certain 
families that are particularly susceptible to these invertebrate threats, such as Campanulaceae and 
Gesneriaceae. All species in these families received High Threat Levels. NRS has delineated 
three categories ofInvertebrate Threat Levels: 
• High Invertebrate Threat: based on the taxon's potential for lethal damage from slugs, the 

Black twig borer or observed potentially lethal damage from another inveliebrate. 
• Medium Inveliebrate Threat: non-lethal damage is observed. 
• Low Invertebrate Threat: no damage is observed and the plant is not considered a susceptible 

taxon. 

3.2c-3 Weed Threat 

Weeds threaten rare plant species by disrupting population structure and altering habitats. 
Introduced plants have an advantage over natives that have lost defenses against other introduced 
species (ungulates and insects). Weeds compete with natives for nutrient and water resources 
and change light regimes and soil chemistry. Weed invasions can also facilitate one another. 
For example, invasion by a nitrogen-fixing species may facilitate establishment of another weed 
species (Goergen et. al. 2001). 

Weeds in the Hawaiian forests often take advantage of othcr sources of introduced disturbances 
following fire and ungulates. By smothering mature native and prohibiting recruitment, alien 
plants can limit effective population size and alter demographics, leaving a species more 
vulnerable to extinction. The invasive nature of the weed species threatening the population and 
the percentage of alien cover around the plant is used to determine the Weed Thrcat Level. 
There are three Threat Levels defined for weed threats: 
• High Weed Threat: for those species threatened by a severely invasive weed such as Rubus 

argutus. Severely invasivc species can be a substantial threat to the forest community andlor 
very difficult or impossible to control. 

• Medium Weed Threat: for those species in a Training Area where the habitat surrounding the 
plant(s) is greater than 50% non-native cover and there are no major threats from severely 
invasi ve weeds. 

• Low Weed Threat: given to those species in a Training Area where the habitat surrounding a 
plant(s) is less than 50% alien and there arc no severely invasive weeds. 

3.2c-4 Ungulate Threat 

Ungulates threaten native ecosystems and rare plants by trampling, preying directly on plants, 
accelerating the spread of invasive weeds and disrupting community structure. They are 
considered a threat to the rare species and to the surrounding habitat. There are two ungulate 
species that currently threaten rare plants on O'ahu Army land: pigs (Sus serofa), and goats 
(Capra hircus). Ungulate monitoring and control is covered in detail in the Feral Ungulate 
Management Chapter of this report. There are three Threat Levels given by NRS. 
• High Ungulate Threat: given to those species where a fence does not protect the known wild 

individuals and the species is known to be susceptible. 
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• Medium Ungulate Threat: given to those species when not all of the known wild individuals 
are protected by a fence, but the species is not known to be susceptible. 

• Low Ungulate Threat Level: given to those species where all known individuals are protected 
with a fence. All other species received at least a Medium Threat Level. 

3.2c-5 Rat/Other Vertebrate Threats 

Introduced vertebrates such as rats and alien birds threaten rare plants. Introduced birds 
indirectly threaten ecosystems by spreading the fruit of weeds that degrade habitats. They also 
cause damage to rare plants by feeding on native fruits without successfully dispersing them. 
NRS know rats pose a great threat to plants by consuming fruit and destroying the seeds and 
feeding directly on plants. Certain taxa are very susceptible to rat predation. Rat Threat Levels 
were assigned by NRS based on observations and the assumed susceptibility of a given species 
to rat predation. NRS has delineated three categories of RatlV ertebrate Threat Levels: 
• High Vertebrate threat: assigned to taxa that have exhibited some signs of predation from rats 

and members of the Campanulaceae whose fruit are large and fleshy and especially prone to 
predation. All members of this family recieved a High Threat Level. Other taxa given a 
High Threat Level have shown some signs of predation from rats. 

• Medium Ve11ebrate thrcat: assigned to those taxa where susceptibility is suspected but 
predation has not yet been observed. 

• Low Vertebrate threat: for those species where a threat is not suspected or observed. 

3.2d Population Structure 

The Population Structure of a species for each Training Area is based on the presence or absence 
of juveniles ancI seedlings. If juveniles or seedlings are present, the population is considered to 
havc structure. Ifnot, there is no structure, just mature plants. Population Structure often 
illustrates the consequenccs of High Threat Levels and can bc us cd to determine where 
management activities should be focused. Population size and the relative number of each size 
class found in thc population dctermine the structure of a given popUlation. NRS has delineated 
three size classes on the RPMF (Seedling, ImmaturelJuvenile and Mature). Definitions are given 
and tallies are made for each size class. Careful review of these forms gives an indication of the 
structure of each population. The presence/absence of seedlings and immature individuals was 
tallied, giving an indication of structure. This is not meant to be a viability assessment of 
popUlation health and recruitmcnt levels, but a general indication of threats to recruitment and 
healthy population structure. Lack of structure may indicate any number and/or combination of 
threats. For a species where seedlings and juveniles have been observed, collection may not be 
necessary. A species with good popUlation structure may not require immcdiate ex-situ 
propagation and reintroduction. The Population Structure is used to detennine the TCPL as 
explained below. 

3.2e Threat Contr·ol Priority Level 

The Threat Control Priority Level (TCPL) is determined by the four variables described above 
and is used to prioritize managemcnt actions. The TCPL is based on Rarity (1-4) and the 
Conservation Potential for those popUlations found on Army lands (1-4). These values are added 
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together. Those species that scored between 2 and 5 with High Threat Levels were assigned a 
TCPL of I and are the highest priority for management action. Species that scored between 2 
and 5 with only Medium of Low Threats were assigned a TCPL of2. 

Species scoring between 6 and 8 were further prioritized by Population Structure (whether or not 
they had seedlings and juveniles) for each Range. Populations lacking population structure may 
have threats preventing recruitment, so taxa scoring between 6 and 8 with no seedlings or 
juveniles were assigned a TCPL of3. Taxa scoring between 6 and 8 with seedlings or juveniles 
were assigned a TCPL of 4. Those taxa with large relatively stable populations, having seedlings 
or juveniles were assigned a TCPL of 5. The result was a scheme that identified those 
popUlations of the most rare plants found on Army lands that had the highest conservation 
potential and the highest threats. It is possible for the same taxon to have a First Priority Level in 
one training area due to high threats and a Second Priority Level in another training area where 
the threats are not as high due to a fence, for example. The TCPL are defined as follows: 
• I = First Priority Level: those species where the Rarity Index and the Conservation Potential 

Index add up to between 2-5 and the populationls had High Threat Levels. 
• 2= Second Priority Level: those species scoring 2-5 with Medium Threat Levels. 
• 3= Third Priority Level: those species scoring 6-8 that have no popUlation structure, 

indicating some High Threat Level. For example, a species, with a large population, may 
rank low overall but have no popUlation structure. This may indicate a High Threat Level 
that does not permit recruitment. A species like this if left unmandaged may have a sharp 
drop in popUlation size once mature plants die, leaving no younger plants to take their place. 

• 4= Forth Priority Level: species that score 6-8 and have some popUlation structure. 
• 5= Fifth Priority Level: would include all other listed endangered or candidate species. 

These species could be lower priority for a number of reasons such as: large semi-stable 
popUlations, all individuals are fenced, low Conservation Potential, and/or having all Low 
Threat Levels. 

3.3 Recommending Management Actions 

Recommendations for threat management are based first on the Threat Control Priority Levels 
and then on the Manageability Levels for each recognized threat. The recommendations for 
prioritized management must also take into consideration the ex-situ status of each population. 

3.3a Threat Manageability Levels 

Manageability Levels are determined by NRS. There are four categories of Manageability 
Levels that describe the threat control potential for each threat, and the feasibility of access to the 
threatened population. The Manageability Levels are as follows: Easy, Moderate, Difficult and 
Not Possible. The four Manageability Levels are described for each of the following categories: 
Fire, Rats, Ungulates Invertebrates and Weeds. 

3.3a-l Fire Manageability 
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There are no Threat Manageability Levels assigned by NRS for Fire. This responsibility lies 
with the Army and the Wildland Fire Program Manager. All fuel control methods are considered 
Difficult. 

3.3a-2 Rat Manageability 

No Manageability Levels are given for vertebrate threats. NRS has employed a veliebrate threat 
control method to protect snail, bird and plant populations with success. This method can be 
relied upon to control rats around rare plant populations to promote mature fruit production. 
While not considered easy, this time-consuming method is effective. NRS is pursuing more 
efficient application methods through participation in the Toxicants Working Group. Any pest 
management research project will require approval from the Command Consultant as stated in 
AR 200-5. In the last year, NRS has expanded rat control around several populations based on 
rat bait take data. NRS has developed a Rat Monitoring Form (Appendix 6-A) In the coming 
year, NRS will continue to monitor rat bait take data to and adjust management accordingly. 
Manageability Levels may be assigned in the coming year to assess the difficulty of controlling 
rats in different rare plant and snail populations. 

3.3a-3 Ungulate Manageability 

Manageability Levels for Ungulate Threats were assigned by NRS based on the feasibility of 
fencing a species. 
• Easy Manageability Level: given to those spccies for which an ungulate exclosure could be 

easily constructed with no major obstacles (stream crossings or cliffs). 
• Moderate Manageability Level: for species in an area that could be fenced with only a few 

obstacles. 
• Difficult Manageability Level: for an area dominated by cliff or with many stream crossings. 
• Not Possible Manageability Level: In MMR and SBW, a history of live fire training has left 

unexploded ordnance (UXO). At this time, the presence ofUXO prohibits fencing projects 
so species located in the Lower Makua MU and SBW got a Not Possible for Ungulate 
Manageability. 

3.3a-4 Invertebrate Manageability 

The Invcliebrate Manageability Levels are detennined by whether or not a control method is 
available for the threat. There are no Easy or Moderate Manageability Levels described for any 
species due to the difficulty of controlling these threats in the field. There are no recognized sure 
fixes for any of the High or Medium Invertebrate threats discussed here. 
• Difficult Manageability Level: given to a Medium Invertebrate Threat. Once a threat has 

been observed, NRS contact the State Department of Agriculture to help properly identify the 
pest and recommend management actions. The difficulty of identifying the Inveliebrate 
threat, locating a legal treatment and administering it to a population or species makes this 
management option difficult. 

• Not Possible Manageability Level: given if slugs or the Black twig borer is suspected or 
observed. At this time, NRS knows of no proven control method for slugs or the Black twig 
borer available for forestry use. NRS will recommend support for research on control 
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methods for these Invertebrates and are currently experimenting with barriers. Any pest 
management research project will require approval from the Command Consultant as stated 
in AR200-S. 

3.3a-S Weed Manageability 

Manageability Levels for weed threats are assigned by NRS based on the Threat Levels and 
accessibility to the populations on each Training Area. For example a species that grows only in 
a cliff habitat may be very difficult to protect against the threat of weeds due to the need to use 
ropes for access. A severely invasive weed may significantly alter habitats and may have no 
known control techniques. A population with a severely invasive weed was given a Difficult 
Manageahility Level. There are four levels based on these criteria: 
• Easy Manageability Level: given to those species in a Training Area where habitat 

surrounding the plantls is greater than 7S% native and there are no major threats (see Weed 
Threat 3.4c-3) or steep terrain. 

• Moderate Manageability Level: for those species in a community with greater than SO% 
native species and no severely invasive threats or steep terrain. 

• Difficult Manageability Level: for those species where the habitat is less that SO% native 
andlor severely invasive weeds or steep terrain found. 

• Not Possible: given to those species that are threatcned by a weed species that can not be 
controlled at this time, due to access restrictions and ineffective control techniques. 

3.3b Ex-situ status 

This section describes the status of collections made from wild populations. Collections can be 
held in many ways: as seed at the Lyon Arboretum Seed Storage Facility, as tissue at the Lyon 
Arboretum Micro-propagation Lab, as a potted plant at a nursery (Pahole Nursery, Army 
Nurscry, Lyon Arboretum Greenhouse), as part of a Living Collection at a Botanical Garden or 
Nursery. The Ex-situ Status shows the potential for reintroduction, the results of previous 
management, and provides guidelines for further collections. Recommendations for collection 
and propagation rely on the current ex-situ status. The ex-situ status of each species is 
determined by using inventories taken several times a year at the nurseries where Army stock is 
being grown or stored to ensure databases are up to date and accurate. With the exception of 
Botanical Garden collections, which are already planted on their grounds, the stock at the other 
Nurseries and the Seed Storage Facility is available for reintroduction projects. The Seed 
Storage Facility is designed to take deposits and give withdrawals when necessary, unlike other 
long-term storage facilities. NRS has deposited many collections over the last year. 

A detailed report of the current holdings of the Seed Storage Facility is given under the 
discussion of some species. The percentage of known individuals represented ex-situ is 
expressed as Percentage Represented, and is shown next to the inventories. As collections are 
made ii'om previously unrepresented individuals the percentage of individuals protected ex-situ 
increases. For example, a species with six mature plants in MMR like Flueggea, would be 17% 
represented, if plants from one mature tree are growing at anyone oftbe listed nurseries. For the 
purposes of this report an individual with two or more progeny at any or a combination of the 
nurseries is considered represented ex-situ. This is certainly not to say that it is adequately 
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represented for stabilization or genetic storage. The Makua Implementation Team is considering 
recommending that twenty-five wild individuals in each population be represented for long-lived 
species and fifty individuals for short-lived species. 

A Living Collcction of Hibiscus brakenridgei subsp. mokuleianus has been established at the 
Koko Hcad Botanical Garden. The goal of such a collection is to represent 100% of the wild 
population at a sccure sitc. This collection serves as a source of seed for storage, a propagule 
source for future reintroductions and as security if the wild population is wiped out by fire. The 
Hibiscus bmkenridgei subsp. mokuleianus from MMR has a High Threat Level for Fire and is a 
priority for single-species management. NRS will continue to work with the staff to ensure the 
survival of this collection. It will be supplemented with unrepresented plants in the coming year. 
Others high priority species will be represented as appropriate sites are secured. In the coming 
year, NRS will work with the Botanical Gardens to establish other Living Collections. 

3.4 Management Actions 

Once thc Thrcat Control Priority Levels have been assigned and the Population Structure and Ex
situ status considered, actions can be recommended. Below is a discussion of management 
actions. 

3.4a 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 can be 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 rep0l1 (Chapter I). 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 testing the efficacy of slug 
exclusion boxes around plants known to be susceptible to predation by slugs. 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 
Alectryol1 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). 

3.4b 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 
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collected. Propagulcs are collccted for gennination and storage. Alvin Y oshinaga is 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 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 uscd right away or have poor storage records are brought to one or 
more facilities for gemlination. 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 propagules, 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 ofHawai'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. In the last year, NRS has worked to develop a 
database that is compatible with those used by Lyon and Pahole. In the coming year, NRS hope 
to utilize this integrated database to better assess ex-situ collection and plan management. 

The Army's Rare Plant Propagation Facility is located on Wheeler Army Airfield. The Facility 
is now permitted to propagate and grow rare plants collected from Army lands on 0' 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. In the 
coming year, NRS will work to establish complete ex-situ collections for plants determined to 
have high TCPLs. 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. All plants with a TCPL of1, 2 or 3 are recommended for 
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 All11Y stabilization projects and serve the public as an 
educational resource and propagule source. 

200 



3.4c 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 effectivc 
population size and establishing good population structure. NRS have reintroduced ten listed 
Endangered plaut species into MMR. Seven have been planted into Kahanahaiki Gulch 
(Delissea subcordata, Cyanca superba ssp. superba, Alsinidendron obovatum, Cenchrus 
agrimonioicies var. agrilnonioides, Alectryon macroccoccus var. macroccoccus, Schiedea 
nuttalii, and Euphorbia haeleelealla), two into Kaluakauila (Hibiscus brakenridgei subsp. 
mokuleianus, Neraudia angulata var. den/ata), and one onto' Ohikilolo Ridge (Pritchardia 
kaalae). One species has been reintroduced into SBS (Urera ka 'alae), and two into KLOA 
(Stenogylle she/jii, 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 by NRS and grown at the Army's Rare Plant Propagation 
Facility, Lyon Arboretum, and at the State's Pahole Nursery. NRS have been coordinating with 
the HRPRG and also chairs the Reintroduction Sub-Committee. The Sub-Committee has 
developed guidelines to direct the reintroduction ofrare plants into the wild. These guidelines 
have been developed with the help of experts on the propagation, genetics and distribution of 
rare plants on O'ahu and throughout the State and mainland. These guidelines suggest proper 
techniques and important considerations necessary for a successful reintroduction. They include 
considerations prior, during, and after a reintroduction. Prior to reintroducing a plant, the proper 
number of representatives must be selected to assure a balanced genetic stock. The site must be 
chosen carefully according to the associated species, aspect and light regimes. The threats must 
be properly identified and controlled. 

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 mainteuance ofthreat control operations. The Anny's Natural Resource Program 
has adopted these guidelines for their own program. The guidelines are currently in draft form 
and are attached, as Appendix 3-B. NRS will seek approval from appropriate landowners and 
range control for reintroduction projects. 
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3.5 MiHwa Military Reservation 

Ablltiloll stllldwicellse 

Species Rarity Level Conservation TCPL 
Potential 

ABUSAN 3 4 4 

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

A single A. sandwicense tree was found during surveys in MMR by HINHP in the last year. It is 
the only report of this species from the MMR and it is the nOlihernmost 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 will be made from plants rooted by HINHP in the coming year 
and it will be kept in living collection at the Army nursery until plans are finalized for the 
management of this species. This year NRS visited the population but the plant was not found. 
NRS will continue to monitor the site in order to detect any regeneration. 

AlectlJ'oll lIl(lcrOCOCCliS var IIltlcrOCOCCliS 

Species Rarity Level Conservation TCPL 
Potential 

ALEMAC 3 4 3 

Alectlyon lnacrococcus var. macrococCliS 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). 

Twenty-eight individuals of this species are known from MMR. They are found in the Lower 
Makua, Kahanahaiki and East Rim MUs. Four of these trees were newly discovered this year. 
All of the new trees are from the East Rim area and thus fall into that population. All the trees in 
MMR are mature and most have major damage from the Black twig borer. 

NRS continued this year to deploy rat bait around the Lower Makua population of Alecllyon. 
NRS expanded the baiting grid by two bait stations in the last year. Now there are a total of 6 
bait stations around the Lower Makua population. These trees are relatively healthy and produce 
a lot of fruit compared to other trees. NRS are baiting for rats as a trial to see if seeds will 
germinate and grow onsite in the absence of rats. To date no gennination has been observed. 

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 conducted an experimental reintroduction into Kahanahaiki Gulch in December of 2002. In 
the first year following outplanting, NRS drenched the plants every six months with Merit 
insecticide. This frequency of application was based on recommendations from National 
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Tropical Botanical Gardens, Limahuli Garden. This treatment interval was not sufficient and all 
the outplants were attacked by Black twig borers. Since then we increased treatments to four 
times per year. This interval of insecticide application is much more effective at keeping the 
plants free of Black twig borer. Eight of nine plants survived the Black twig borer damage 
though few are healthy. NRS will continue to treat these outplants quatierly in the coming year. 

AlsinidendrOll obOV(ltulIl 

Species Rarity Level Conservation TCPL 
Potential 

ALSOBO 1 0 1 

Alsinidendroll 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). 

There are only three plants known to be extant at this time and they are located off Army lands in 
the West Makaleha Gulch. The known wild plants in the Pahole NAR and Kahanahaiki MU 
died in 2001, leaving just the Makaleha plants. Because this species has a persistent seed bank 
(.locI Lau, pers. comm. 2001), NRS will ensure that all sites of former and current populations 
are surveyed in the wet season for seedlings. 

There was onc individual known from Kahanahaiki Gulch since 1997 and it was monitored and 
collected from for four years. When NRS went to monitor the plant on28 February 2001, it was 
dead. Dozens of fruit have been collected and propagated over the years. In the Makua 
Implementation Plan this population is designated "manage for stability." There are currently a 
total of fifty A. obovatum outplants in Kahanahaiki. The hurdle of establishing successful 
recruitment in situ hinders the progression of this population to stability. NRS have been 
collecting mature seed from the reintroduced plants in the last four years. There are now over 
10,000 mature seed frozen at Lyon. These are available for filture reintroduction projects. 

Over the past five years NRS have been reintroducing Alsinodcndron obovatum into 
Kahanahaiki. The survivorship trends at one reintroduction site in Kahanahaiki are shown below 
in Figure 3-1. Each color represents a different planting cohort. Planting was conducted at 
MMR-D over four years. MMR-D illustrates a trend that has also been observed at three other 
reintroduction sites within Kahanahaiki. In the first few years following olltplanting, this taxon 
showed fairly high rates of survivorship. The survivorship as of the summer of2003 at the four 
reintroduction sites in Kahanahaiki is 38%, 64%, 56% and 7%. This low rate of survivorship can 
be attributed to the shOJi life span of this taxon. Many of the outplants have been in the ground 
for four years, which may be lower end of the life expectancy of this taxon. The Height data for 
this taxon show that after outplants reached maturity; they stop growing taller or may grow 
minimally. Since all of our outplants of A. obovatlll1J are mature, NRS will stop recording height 
data for this taxon. NRS will continue to record vigor and survivorship, which are more 
meaningful. 
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Figure 3-1 Survivorship of Alsillidelldroll obovatul1l at MMR-D 
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Alsil1odel1drol1 seedlings are suspected of being very susceptible to slug predation. This year 
NRS began working with a graduate student from the University ofHawai'i Botany program 
studying the effects of slugs on native plants. She will be using surplus seed from outplanted 
individuals to germinate seedlings and test the effect of slugs on this taxon. This student 
observed that only at our driest outplanting site do we have mature FI 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 drier sites (S. Joe pers. 
comm.). NRS attribute the lowest 7% rate of survivorship at our Kahanahiiiki reintroduction 
sites to the dry nature of the site. Although there was a high rate of mortality in the first and 
second year following outplanting, this site is the only one of the four in Kahanahaiki to have 
plants in the FI generation reach maturity. The seedling survivorship to maturity may be 
attributed to the lack of slugs at the site. 

In the coming year NRS should continue to support the slug predation research efforts and 
continue weed control and collection at reintroductions in Kahanahiiiki. 

Bobea sandJVicensis 
Species Rarity Level Conservation TCPL 

Potential 
BOBSAN 3 4 4 

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 Liina'i (Wagner et. a1. 1990). 
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On MMR, Bobea sandwicensis is known from the Lower Makua, Kahanahiliki, 'Ohikilolo and 
Kaluakauila MUs. In previous year-end reports NRS rated this species very high for fire threat. 
In the past year there was a prescribed burn that escaped the firebreak road. This fire burned 
three Bobea sandwichensis trees at the edge of a native forest patch. NRS will monitor these 
individuals to detelmine if these plants survive this impact. 

In Kaluakauila, NRS continues to bait for rats around the Euphorbia haeleeleana population. 
The Bobea may benefit from this rat baiting. In addition Bobea are protected from ungulates by 
the pig fence that was constructed last year. NRS continue to control fuels by removing guinea 
grass (Panicum maximum) from the forest patches and may focus more effort around Bobea 
popUlation in the future. 

Bobea tilllollioides 
Species Rarity Level Conservation TCPL 

Potential 
BOBTIM 2 4 3 

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). 

NRS determined this year that the two trees in MMR, which were initially identified as B. 
timonioides, were in fact B. sandwichensis. Therefore, there are no popUlations of this taxon 
currently known from MMR. This species will not be addressed in next year's report unless 
individuals of this taxon are discovered. 

BOllalllia lIlellsezii 
Species Rarity Level Conservation TCPL 

Potential 
BONMEN 1 3 1 

This species is known from Hawai'i, Maui, Moloka'i, O'ahu and Kaua'i. It is a rare liana found 
in dry to mesic forests (Wagner et. al. 1990). 

There are fifteen known individuals in the Kaluakauila MU. On MMR, this species has a High 
Fire Threat and all other Threat Levels are Medium or Low, This threat level is appropriate as a 
fire at MMR burned over Pua' akanoa ridge into Kaluakauila and into the exclosure. It burned 
within sixty-nine meters of Bonamia mensezii. This popUlation is located in a pig exclosure so 
the ungulate threat is low. 

NRS has collected for seed and tissue storage and will continue to do so in order to increase the 
diversity of ex -situ collections. The fuel load in and around these plants has been reduced 
significantly in the last year, and NRS will continue to remove grass from inside the exclosure. 
NRS will continue to monitor these plants in the next year for Threat Level changes. 
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C I . 'd . 'd ellc lrllS agrllllOlllol es var. agrllllOlllOl es 

Species Rarity Level Conservation TCPL 
Potential 

CENAGRAGR 1 2 1 

This endangered species of grass is known from Uina'i, O'ahu and Maui. The other variety (var. 
laysanensis) was known from the northwest Hawai'ian Islands and is thought to be extinct 
(Wagner et. al. 1990). 

Thirty-nine mature wild individuals arc known from four sites in Kahanahaiki MU. Three of 
these sites are located inside a large-scale ex closure, and the fourth has just one individual and is 
outside the fence. Six of these individuals were discovered just this year. These six individuals 
are located midway between the other two groups of known individuals within the Kahanahaiaki 
ex closure. Approximately 100 meters separate the three subgroups within the exclosure. 

In the last year, NRS conducted weed control around all of the known C. agrimonioides 
individuals ancl in the vicinity of the three reintroductions in Kahanahaiki MU. This has 
improved habitat for this species and thus lowered the weed threat level for this taxon. 

NRS have propagated this species by three different methods; seeds, divisions and cuttings. All 
of these methods have shown to be successful. The highest success rate is with divisions (70-
90%) and relatively a high germination rate using seeds or cuttings (both 50-70%). This year 
NRS experimented with clonal propagation and had significant success. Clonal material is 
preferred to seed because it has been subjected to selective pressures in the wild that are not 
factors with greenhouse-produced seed. NRS will continue to collect clonal material from the 
wild plants if possible in order to capture the gcnctic variability at these sites. 

NRS monitor C. agrimonioides at least twice per year. Monitoring C. agrimonioides is very 
challenging, as nodes of long running stems tend to root and separate completely from the parent 
plant. It is difficult to determine whether large plants are clones or new adult plants. Perhaps 
this species relies on vegetative cloning as a primary form of reproduction and sexual 
reproduction is secondary. In order to address this issue, NRS have begun permanently tagging 
all adults, juvenile and seedlings. Only adults and juveniles that are close to maturity receive 
individual plant numbers. The other juveniles and seedlings are marked with a unique color 
flagging so that each year's coholi can be tracked. This also allows NRS to follow a seedling to 
the adult stage to aide in differentiating between clones and plants from seed. The history of 
these populations may help NRS to identify remaining threats and suggest management actions, 
Of particular interest is the structure of these populations and at what stage mortality may be 
occurring, Trends may be different at eaeh site. 

The population trend for MMR-A shows a general increase in the number of plants in all size 
classes since the fence was installed in 1997 (Figure 3-2). The number of mature individuals has 
increased from one to IS and there are now seedlings and juveniles most times the plants are 
visited. Note that the large peak in adults this year is due to the inclusion of the six new 
individual plants in the MMR-A group. NRS chose to include these new individuals in the 
MMR-A group because the habitat is continuous between the former known nine plants and the 
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new six. The new plants were not grouped into MMR-C because there is a break in habitat 
between the MMR-C group of plants and the new individuals. NRS observed a huge spike in the 
number of seedlings. NRS will track this large crop of seedlings over the next few years to 
determine the survivorship. NRS collected clonal material from four of the six new plants in this 
population and will continue to collect for full-representation. 

Figure 3-2 Population Trend of Cellchrus agrimonioities var. agrimonioides MMR-A 
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The MMR-B population of Cenchrus was not depicted graphically because it has one individual 
and a static population trend. It is not protected by fencing and may still be disturbed by 
ungulates. Seedlings were found at this site when it was monitored in the last year. In July 
2003, a large prescribed burn thatescaped it's boundaries burned to within 15 meters ofMMR-B, 
therefore the fire threat for this species is increased to high. 

MMR-C displays a positive growth trend in tenns of seedlings and mature plants. NRS expect 
this positive trend because the site is protected from pigs. In the last year NRS took a rather 
aggressive approach to weed control at this site. The canopy in the area is dominated by Schinus 
terebinthifolius and in the last year NRS removed over 50% of this canopy. NRS chose this 
management approach because C. agrimonioides grows prolifically in partial sun. NRS will 
continue to monitor this population. 
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Figure 3-3 Population Trend Cellcizrus agrimonioides var. agrimollioides MMR-C 
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The MMR-D site is one of the first reintroduction sites chosen by NRS, and plants were first 
planted in December of 1999. This site was marginal and the plants did not respond well so it 
was not used again. Of five plants planted, two have survived. NRS will discontinue monitoring 
this reintroduction site. 

The MMR-E reintroduction site is located just inside the fence near the Makua Rim. Thirty-two 
plailts were planted here in December 2000 and eleven more were added in January 2002. In 
addition NRS outplanted 61 C agrinlOnioicies at the PAH-A site, along the Pahole gulch rim, in 
December 2000. Intensive montoring is currently conducted at both these populations to 
establish a baseline for survivorship of both the parent and Fl generations. Also the data is 
essential in showing progression between age classes in the Fl and subsequent generations. 
Survivorship rates arc very high at both sites. Since survivorship is similar between these two 
sites, NRS have compared the vigor of the parent generation plants to determine if one site is 
more favorable. Figure 3-4 shows that the MMR-E reintroduction plants are much healthier as a 
whole. NRS in the future will choose reintroduction sites that more closely resemble the MMR
E reintroduction site. The PAH-A site closely resembled the light regime and native plant 
composition of two of the sites where natural populations occur in Kahanahaiki. This may 
indicate that attempting to replicate the natural site in a reintroduction site choice may not always 
mean success. Natural sites are often degraded by weeds and ungulates and in most cases are 
altered from their ideal state. 
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Figure 3-4 Vigor Comparison between MMR-E and PAH-A 
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There was a large increase in the total number ofjuvenilc plants observed at both sites, 
indicating that seedlings are successfully maturing into the juvenile age class. In addition, the 
new cohort of seedlings from this year was substantial. NRS tagged 17 ofF! juvenile plants that 
appeared to be close to maturity at each of these two reintroduction sites. NRS will continue to 
monitor these outplantings with this intensive method for another year, and at that point will 
reassess the need to continue with this level of monitoring. NRS want to document Fl 
generation plants maturing on site to establish how long it takes. Beyond F! it may be very 
difficult to conduct this type of census monitoring and it may be better to use smaller sampling 
units. In addition, Cenchrus agrimonioides var. agrimonioides exhibits major fluctuation in stem 
length; therefore, stem length is not an indication of health or age and NRS will stop measuring 
stem lengths. In the next year NRS will supplement the MMR-E and PAH-A reintroductions 
with un-represented and under-represented stock. 

Figure 3-5 Population trends at Cellchrlls agrimonioides var. agrimonioides at MMR-E 
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Figure 3-6 Population trends at Cellcl,rus agrimollioides var. agrimonioides at PAH-A 
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NRS recommend continuing weed control at all popUlations of this taxon, In the next year, NRS 
will focus on collecting from unrepresented individuals via clonal collection if possible, 
otherwise via seed, Propagules will be used for seed production and future reintroductions, 

Chamaesyce celastroides var ka 'eJl(ma 
Species Rarity Level Conservation TCPL 

Potential 
CHACELKA 3 3 4 
E 

Chamaesyce celastroides VaL ka 'enana is a shrub with prostrate stems and erectly-held red fruit 
This variety is rare and is found along the beaches and in dry shrub lands on 0' ahu (Wagner eL 
aL 1990), 

This species was first found on MMR in 2000 and is now known from seven sites, Seedlings 
and juveniles have only been found in the bigger popUlations, A large population size and low 
conservation potential give this species a TePL of 4, however this taxon is the focus of intense 
management as one of the taxa covered by the Makua Implementation Plan, Populations are 
known from Wai'anae to the north side of the Ka'ena Point NAR. In Makua it is found from two 
hundred to almost two thousand feet above sea leveL This species has a High Threat Level for 
Fire and Weeds, All known sites are surrounded by grass, are highly threatened by fire, and 
most of the populations on MMR show signs of being burned in the past ten years, No rat 
damage has been observed at any of the monitored populations, 

NRS developed a bagging technique that made collecting seed from this species possible, The 
bags are made of a synthetic material, which is light, durable and well ventilated, The first round 
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of collections showed that fruit could be captured within the bages and that the bagging of 
multiple branches would have minimal negative impacts to the mother plant. When the bags 
were removed and the contents examined, NRS noticed that there was a high amount of debris 
relative to the amount of seed. The debris was composed primarly of flower parts. NRS 
suspected that the bags were having some type of negative influence on the pollination process. 
This could explain the high amount of aborted flower debris within the bags. Seeds from this 
round of collections were taken to Lyon Arboretum for gennination and viability tests. 

NRS decided to modify the bagging technique for the next round of collections. Branches that 
had pollinated flowers and young fruit were carefully selected. Seeds from this series of 
collections were also taken to Lyon for gennination and viability tests. Comparing the test results 
between the two methods of collections is interesting. The germination rate from seed collected 
in the first round was 20%, while the second, "modified" collection was significantly higher at 
72% (Alvin Yoshinaga pers. comm.). These preliminary results show that careful selection of 
pollinated flowers improves the amount, the quality, and the viability of the seed collected. The 
bags may exclude the most effective pollination method. 

In July of this year a prescribed burn escaped the fire-break road. This fire burned two 
populations of C. celastroides val'. kaenana. Details about this Ere and post fire surveys that 
were conducted are included in Appendix 7, Makua Military Reservation Natural Resource Post 
Fire Assesmenl. The Punap6haku and C-ridge populations were burned. At Punap6haku 37 
individuals were burned or damaged by the heat of the fire. At C-ridge the fire damaged both 
plants in the population. NRS have established some photopoints and will install more in order 
to determine the long-term effects of the fire on individual plant survival. Unfortunately, 
propagules had not yet been secured from either of these popUlations. In June of2003 NRS had 
bagged immature fruit to ensure collection at Punap6haku. These bags were melted in the fire. 
Cuttings had been collected from the C-ridge popUlation on a number of occasions but none 
survived. 

The fire burned very close to plants at two additional popUlations, Lower and Pua' akanoa Ridge. 
At Lower' Ohikilolo, NRS maintain a thirty-meter, grass- free buffer around these plants. This 
protection techinique proved effective in halting the July 2003 fire. On the northern perimeter of 
the Lower Chamaesyce popUlation, the fire burned to within seven meters of a C. celatroides val'. 
kaenana but did not impact any plants within the popUlation. The fire appeared to burn both 
above and below the firebreak. At the Pua' akanoa popUlation, the fire burned very close to many 
individuals of this taxon but did not damage any. The Pua' akanoa population is the second 
largest in MMR. 

In addition to the prescribed burn fire, a fire started by arson bumed to the westem perimeter of 
the Upper Chmnaesyce patch at Lower 'Ohikilolo. The fire burned approximately 20 feet east of 
the' Ohikilolo ridge crest and fcnceline. It is difficult to say whether the fire stopped due to the 
30-meter fuel break that NRS have established. The fire may also have stopped because of 
strong tradewinds. 

In the up coming year NRS will focus again on bagging immature fruit at popUlations at risk of 
11re in MMR. NRS will continue to maintain the fuel break at Lower 'Ohikilolo and work to 
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monitor the effects of the fire on MMR's populations of this taxon. In addition, NRS will 
conduct a thourough annual monitoring of the Lower 'Ohikilolo population during the wet 
season and present popUlation trends in the next year-end report. 

Ct emlls sqlta1111f!,era 
Species Rarity Level Conservation TCPL 

Potential 
CTESQU 3 4 4 

Ctenitis squamigera has a short creeping rhizome. It is found on Kaua'i, Moloka'i, Uina'i, West 
and East Maui and in both mountain ranges on O'ahu (HINHP 2000). 

C. squamigera is known from the Lower Makua MU. This popUlation is not considered 
significant because it has four plants and represents less than 2% of those known statewide. 
Large popUlations of this fern are found elsewhere in the Wai'anaes in Mokule'ia Forest Reserve 
and Lower Ka' ala NAR. NRS monitor this population but have not successfully collected 
mature spores from it. NRS collected spores again this past year and results are pending. This 
species will benefit from ecosystem-scale weed and ungulate control but will not be the target of 
any prioritized management action besides tissue storage, if propagation trials arc successful. 
NRS will continue to survey for this species while in Makua and note locations for the GIS 
database. 

c yanea super b b a ssp. super a 

Species Rarity Level Conservation TCPL 
Potential 

CYASUPSU 1 1 1 
P 

Cyanea superba ssp. superba is known only from the Northern Wai'anae Mountains. Plants can 
reach six metcrs in height and have long dangling inflorescences (Wagner et. a\. 1990). 

The figure below shows the decline of the Kahanahaiki population. The last individual died this 
year. 
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Figure 3-7 Population Trend of Cyallea sllperba ssp. sllperba at MMR-A 
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NRS have reintroduced 2S I Cyanea superba ssp. superba plants at four sites in Kahanahaiki 
Gulch and 89 at one site in Pahole Natural Area Reserve. In last year's report a comparison of 
survivorship and height of outplants at each of these sites was presented. Thc data from 
monitoring this year does not change the trend that was observed last year, the gulch sites are 
growing faster and have a higher survivorship than do ridge sites. Two plants are mature at the 
Pahole reintroduction. 
In the last year NRS reintroduced Cyanea superba ssp. superba into the Native Hawai'ian 
Section of Lyon Arboretum. The stock for this planting was from wild-collected seed (plant 
MMR-A-4) and is intended to be a backup garden collection. Five plants were planted on 
February 14,2003 and are in moderate condition. 

At all ofthe reintroductions NRS perform and will continue to perform weed control regularly. 
In addition, this year NRS collected 30 leaf samples from Cyanea superba ssp. superba 
reintroductions for genetic analysis. Dr, Clifford Morden at the University ofHawai'i is 
currently analyzing these samples. If any plants show genetic variation NRS will focus 
collection efforts on those. Plants grown from this stock will be used to supplement existing 
outplantings. 

Cyria/l(/ra ticlliaia 
Species Rarity Level Conservation TCPL 

Potential 
CYRDEN 4 4 4 

Cyrlancira denlala is a shrub growing one to five meters tall. It gets its name from the dentate 
margins of its leaves. It is known only from two distinct areas in the northern Ko'olau and 
Wai'anae Mountains (Wagner et. a!. 1990). 
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In Makua, there is a thriving group of plants in the fenced exclosure in Kahanahaiki Gulch. All 
the known individuals of this species on MMR are within this fence. It is suspected that the 
seedlings of this taxon are highly susceptible to slugs but no impact has yet been observed. 
Stephanie Joe, a graduate student from the University ofHawai'i is studying the impacts of slugs 
on native taxa in Kahanahaiki. She is including Cyrtandra dentata in her research as a 
representative of the entire genus of Cyrlandra. NRS will continue to support her important 
research in the up coming years. In the last year, NRS conducted weed control on two occasions 
around the Cyrlalldra denlala. This species is monitored annually by NRS, additional threats or 
changes in the population structure will be noted. 

The population trend for tbis site is depicted in Figure 3.8 below. The number ofmature 
individuals increased slightly this year. In April of 1999, following fencing and ungulate 
removal, there was a spike in the number of seedlings observed. In September of2001 it appears 
that a large number of those seedling became juveniles. As of the most current monitoring, a 
large number of these juveniles had become mature. The overall trend at the Kahanahaiki 
population of this taxon is very positive. 

Figure 3-8 Population Trends of Cyr(({Julra tiell(a(a at MMR-A 
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In the coming year NRS will collect seed from this taxon to determine its seed storage potential. 
In addition NRS will continue to conduct weed control to improve and expand habitat for this 
population. 
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Delis~ea subcordata 
Species Rarity Level Conservation TCPL 

Potential 
DELSUB 1 4 1 

Delissea subcordata was known from O'ahu, in the Wai'anae and Ko 'olau Mountains, It is not 
known from the Ko' olaus today. This species grows to three meters tall, has green and white 
flowers, and berries that turn purple when ripe. It is now found only in diverse mesic forest on 
the windward side and crest of the Wai'anae Range (Wagner et. al. 1990). 

Only one possibly wild mature plant is known from MMR. This 20-centimeter tall immature 
individual was found in Kahanahaiki Gulch in June of2000. It became mature this year and 
NRS collected fmit. The origin of this single plant is unclear. NRS collected leaf material for 
Dr. Cli ff Morden to analyze. A graduate student working with Dr. Morden is conducting a 
genetic analysis of all populations in the Wai'anae Mountains, including the Kahanahaiki 
individual. Until the results of the study are in, NRS will treat this individual plant as unique and 
significant. 

Two caterpillars were allowed to pupate from fruit material collected in Kahanahaiki Gulch. Two 
adult moths were later reared out and taken to Bishop Museum for identification. They have been 
identified as Amorbia emigralella, an introduced, non-native species. This is a type of "leaf 
roller" moth. Consistant with the predation seen in the field, moths in this family may be leaf 
ticrs, leaf rollers, Hower head feeders, or internal feeders on stems or fruit. Damage 
symptomatic of this leaf roller moth was also observed at a population in Palikea Gulch, Mt. 
Ka'ala Natural Area Reserve. NRS should consider bagging fruit when they are very immature 
to cnsure successful collection. 

AD. subcordata reintroduction site in Kahanahaiki Gulch was initiated in January 1999. There 
arc now over thirty reintroduced plants at this site and they have been observed Howering and 
fruiting. This year NRS collected fruit for genetic storage trials from this reintroduction. 
Damage from birds on fruit has been observed at the reintroduction. Perhaps some fruigivorous 
alien birds may be dispersing the seeds of this taxon. NRS still have not observed seedlings at 
this site. Stephanie Joe, a U.H. graduate student will be studying the effects of slugs on this 
taxon as a represcntative of the Hawai'ian bellflower family. She will also be testing a new slug 
exclosure design that NRS will implement if it is effective. 

Diellia falcata 
Species Rarity Level Conservation TCPL 

Potential 
DIEFAL 4 4 4 

Diellia falcata is a fern and is Endangered. It is known from at least two sites on MMR. One site 
has less than ten individuals and the other several hundred. There arc estimated to be more than 
a thousand individuals statewide. Although no specific management is conducted for this taxon, 
Diellia benefits from MMR wide goat control efforts and from protection within the Kahanahaiki 
cxclosure. NRS has worked with researchers from the NTBG to track popUlation trends at the 
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Kahanahaiki site in the past year. Results from these studies will be presented when they are 
available. 

Dubautia herbstobatae 
Species Rarity Level Conservation TCPL 

Potential 
DUBHER 4 1 4 

Duballtia herbstobatae is known from the Northern Wai'anae Mountains. It is a small spreading 
shrub known only from dry ridges and cliffs (Wagner et. al. 1990). 

While there are thousands and thousands of individuals known from the Northern Wai'anae 
Mountains, over 98% of the known individuals in the state are found on 'Ohikilolo ridge. This 
gives the Army plants High Conservation Potential. Goats have been almost completely 
removed by control efforts, and elimination of goats from MMR will have the largest positive 
impact on this taxon. NRS continue to control goats with in MMR with the short-term goal of 
complete eradication within the training area. NRS will establish a living collection in order to 
collect sufficient seed to conduct seed storage trials to determine the storage potential of this 
taxon. 

DlIballtia sher mall a 
Species Rarity Level Conservation TCPL 

Potential 
DUBSHE 3 4 3 

This species is a small shrub up to two meters tall. It is known only from the Wai'anae 
Mountains. It is highly localized and known from just a few sites (Wagner et. a1. 1990). 

About 11 % of the D. herbstobatae known statewide are found on the cliffs of 'Ohikilolo Ridge 
in MMR. NRS did not monitor this population this year and no collections have been made, as 
this species is low priority for management. 

E I b' I I I IIpllOr Ul lae ee eallll 

Species Rarity Level Conservation TCPL 
Potential 

EUPHAE 3 3 4 

This species is a small dioecious tree known from Kaua'i and the Wai'anae Mountains ofO'ahu. 
On Kaua'i, it is most often found in mesic forest, but it is found in drier forest on O'ahu (Wagner 
et. a1. 1990). 

The Euphorbia in MMR is found only in Kaluakauila Gulch. Figure 3-9 below illustrates trends 
for one popUlation (MMR-A). A thorough count oflhe mature individuals increased the known 
population size significantly in 2002. The number of mature plants increased by eight in the last 
year when new plants were discovered on the cliffs makai of the core popUlation. Seedlings 
were not censused in the last two years, because their numbers fluctuate significantly. 
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Figure 3-9 Population Trends of Euphorbia haeieeiealla at MMR-A 
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Monitoring Dates 

There is no change in the population trend for MMR-B, the upper patch. In the last year, NRS 
cut and sprayed Pal1iculJ1 tnaXinlUin (Guinea grass) within the forest patches to reduce the fire 
and weed threat, and to improve habitat quality at this population. The Kaluakauila fence is 
complete and ungulate-free and all of the known individuals of this taxon at MMR area within 
the exclosure. 

NRS continue to control rats at the Kaluakauila popUlation ofthis taxon. A large baiting grid of 
39 stations, which covers a 4.29-acre area, is established at the lower patch. A grid of 18 
stations, which covers a 2.5-acre area, is established at the upper site. Although baiting began in 
1999 this expanded grid effort has been under way for only two years. Bait is restocked twice 
per quarter. Over this two-year baiting period, NRS have observed a peak in bait take centered 
between the months of April to June (Quarter 2) in both patches shown below in Figure 3-10 and 
3-11. Based on this observation NRS will stock bait once per month between April and June. In 
2002, the percent bait take for the year was 52%, for 2003 it was 57%, which is about average. 
This slight increase may be due to less frequent re-stocking because of access difficulty and lack 
of helicopter support. 

The most significant event to affect this taxon and its' habitat was the fire that escaped the 
firebreak road in 2003. The fire burned up Punap6haku gulch and up the south-facing slope of 
Pua' akanoa Ridge and crossed the ridge crest in a number of spots. The ten foot wide fuel break 
that NRS cleared appears to have been partially effective in some areas. The fire also crossed the 
ridge makai of the fuel break on Pua'akanoa Ridge. Fire experts did not feel that a firebreak was 
necessary on this portion of the ridge as the fuel load was very minimal. Colorado State 
University fire experts are under contract to the Army to prepare a fire management plan for the 
Kaluakauila area. This plan should be fully implemented. 
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The impact of the fire on resources at Kaluakauila is detailed in Appendix 7. The fire did not 
burn any Euphorbia haeleeleana plants but burned to within 30 meters of one plant. The fire 
burned approximately six acres ofO'ahu Plant Critical Habitat, which were on State ofHawai'i 
land in Kaluakauila Gulch. The O'ahu Plant Critical Habitat that burned was designated for 
Schiedea hookeri, Bonamia mensezii, Neraudia angulata var. denlala, Nototrichium humile, 
Euphorbia haeleeleana, and Gouania viti/olia. 

NRS have discussed post-fire restoration projects in the area, in order to protect the remaining 
forest patches and attempt to expand the edges of the forest. The Army could contract aerial 
spraying of Roundup in the burned grassy areas to prevent Panicum maximum from coming back 
to its full extent. Following control of this grass, outplanting of a non-invasive, shade-providing 
tree should be conducted. Post-planting care will be necessary as this environment is harsh. 
Grass control must be maintained until the trees are large enough to shade out sun-loving 
grasses. 

NRS will continue to monitor the wild population for new threats and trends. NRS will continue 
rat control at the population and fuel loads will continue to be reduced in the MU. NRS will 
monitor the exc10sure to ensure that it is ungulate free and will collect from unrepresented 
individuals to supplement the reintroduction site. NRS will conduct a thorough monitoring of 
the upper patch population (MMR-B) in the next year. 

NRS reintroduced stock from the Kaluakauila population of E. haeleeleana into Kahanahaiki in 
January 2000. The figure below shows that this taxon can be very successfully reintroduced. 
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Figure 3-12 Survivorship of Euphorbia haeleelealla at MMR-D 
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Fl ueggea lleowawraea 
Species Rarity Level Conservation TCPL 

Potential 
FLUNEO 2 4 3 

Flueggea neowawraea is one of the rarest trees in Hawai'i. It was known from all the major 
islands. On O'ahu it is known only from the Wai'anae Mountains. This taxon is known to grow 
to thirty meters tall with a base two meters in diameter and is dioecious (Wagner et. al. 1990). 
Most plants are terribly impacted by the Black twig borer. 

In 2003, NRS discovered one additional individual of this taxon, bringing the total plants in 
MMR to six individuals. This new individual is located on the East Rim of Makua Valley not far 
below the Kahanahaiki exclosure. This individual is exceptionally healthy for a Flueggea. 

In years past NRS have attempted to represent all the Flueggea plants at Army training areas ex 
situ. NRS collected fmit from trees but they were not viable. The relict plants in MMR are 
scattered and separated by large distances, which may prevent cross-pollination. The majority of 
the fruit collected was not viable. NRS attempted to graft cuttings from wild plants to 
greenhouse rootstock, but this was not successful. 

This year NRS was successful in propagating Flueggea from air-layers. Standard horticultural 
practices were used in installing the air-layers. Callus tissue formation at the wound site can 
develop in two months and root formation has been observed after four months. Side shoots or 
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suckers growing from the trunk of the tree are selected for air-layer applications. Using side
shoots for this propagation method produces a clone that will, after establishment in the pot, 
retain a vertical growth habit. Access to the majority of the trees is restricted and NRS are 
limited to quarterly monitoring. Sphagnum moss is used to promote root establishment. When 
not adequately moistened between revisits, dry weather may become a limiting factor to root 
formation, especially in the drier locations and during the annual dry season. To address this 
concern, NRS are experimenting with a water-absorbing polymer and sphagnum mixture. 
Results from these trials will be gathered and analyzed next year. 

NRS has collected vegetative material from most of the parent plants to attempt to propagate 
them from cuttings. Several types of cuttings can be prepared from a single branch such as a tip, 
softwood, semi-hardwood or hardwood cuttings. It is possible to propagate Flueggea from 
cuttings but with consistently low success rate of 5-1 0%. Comparing the different types of 
cutting material attempted and the success rate of each, 95-100% of the successful cuttings were 
from scmi-hard wood material. 

NRS have discontinued the Merit insectcide treatments at the mature plant in the Kahanahaiki 
exclosure. It does not appear to be an effective management technique for the twig borer. NRS 
may try a combination of an insecticide and fungicide to address the twig borer and the fungus it 
propagates. 

Flueggea benefits from ecosystem-level protection measures that are ongoing at MMR. Two 
trees are within fences protecting them from goats. Weed and goat control at MMR will improve 
habitat quality for this species. In the coming year, NRS will continue to represent all MMR trees 
with air-layers. Stock will be used to produce seed and may be used to test the efficacy of 
various controls for Black twig borer. 

Rd' I e 1yOtlS ( egellerz var. d e/<ellerz 

Species Rarity Conservation TCPL 
Level Potential 

HEDDEGDEG 3 4 3 

Hedyotis degeneri var. degeneri is known from diverse mesic forests in the Wai'anae Mountains 
ofO'ahu. The other variety (val'. coprosmifolia) is known also from the Wai'anaes. Hedyotis 
degeneri val'. degeneri is distinguished by having glabrous stipules (Wagner et. al. 1990). 

There is one site with eleven individuals of H. degeneri var. degeneri in Makua. This site 
represents less than 5% of the individuals known statewide. The population is located within the 
Kahanahaiki MU, but is outside the Kahanahaiki fence. Seedlings were observed in the 
population this year. This species benefits from ongoing ungulate and weed control in the area. 
In the last year NRS attempted to collect mature fruit for genetic storage. This taxon does not 
have a predictable phenology and collections were not successful. The MMR fire burned to 
within 50 meters of this population. NRS will continue to try and collect for genetic storage and 
will continue ungulate and weed control in the area. 
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Hd I e lyotlS parvII a 

Species Rarity Level Conservation TCPL 
Potential 

HEDPAR 2 2 2 

Hedyotis parvula is known only from rock ledges, cliffs and outcrops in the Wai'anae 
Mountains. It is a small shrub with white flowers (Wagner et. aI. 1990). 

Today, there are three known sites with l!. parvufa in MMR. One site has just one plant, another 
has 46 mature plants and the third has about 45. Because the Conservation Potential is so high 
and there are High Threat Levels for ungulates and weeds, threat control is a high priority. NRS 
believe that goats are nearly eliminated from MMR and are pursuing the few remaining animals. 
The elimination of goats from the valley will reduce the ungulate threat to this taxon 
significantly. NRS controlled the incipient population of Rubus argutus in the vicinity of l!. 
parvufa two times in the last year. In the last year, no collections were made from this 
population, as NRS were unable to use helicoptcrs for about six months. 

1 ISCIIS b k rac ell/'u/gel ssp. mo II i! tallllS ./ k l " 

Species Rarity Level Conservation TCPL 
Potential 

HIBBRAMO 1 1 1 
K 

Hibiscus brackenridgei ssp. mokule'ianus is known to be rare in the dry forest and shrub lands of 
all six of the major islands. They are sprawling to erect shrubs and trees up to ten meters tall. 
There are two SUbspecies. The mokufe'iallus subspecies occurs on Uina'i and O'ahu (Wagner et. 
aI. 1990). There are three slightly different types of ssp. mokule'ianus found on O'ahu (Joel Lau 
pers. comm. 2001). Two of the types are found on the north end of the Wai' anae Mountains 
from Waialua to Ka'ena. The other is found in Miikua Valley. The type known from Mukua 
resembles the plants historically known from Moloka'i (subsp. molokaiana). No plants are 
known from Moloka'i today. 

The Hibiscus plants are scattered throughout the highly disturbed Guinea grass (Panicum 
maximum) dominated shrubland in the Lower 'Ohikilolo MU. They are at approximately 460 
feet in elevation and are about 150 meters outside the firebreak road. They are highly threatened 
by weeds and fire. In July 2003, a prescribed burn went outside the firebreak road. In addition 
an arson-ignited fire began near Kaneana cave on Farrington Highway and burned into MMR. 
Both these fires re-emphasize the significance of the threat of fire at this population. NRS 
continue to maintain a 30 meter wide fuel break around the population via weed whacking and 
herbiciding (See Weed Chapter). This protective fuel break proved effective in halting the 
prescribed burn fire at a Chamaesyce celastroides var. kaenana population in Lower' Ohikilolo. 

There are now 12 mature, eight juvenile and two seedling Hibiscus plants. NRS has collected 
cuttings from all of the mature plants in the population and from the juvenile plants that were 
large enough to collect from. NRS have a complete complement of these clones at the Army 
propagation facility. All except two of these clones are outplanted at Miikua Range Control, 
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Kaluakauila and Koko Head Botanic Garden. A full complement of clones is not yet established 
at anyone of these reintroduction sites but in the next year NRS will try achieve a complete set 
offounders at all three sites. In addition NRS have collected hundreds of mature seed for storage 
from the reintroduction at Makua Range Control. NRS will work to represent the entire 
population in seed storage via collection from outplanted clones. 

Since grass control began at the Lower 'Ohikilolo population in 2001 growth rates for Hibiscus 
at the site show very interesting pattems. 

Figure 3-13 Hibiscus brackenridgei ssp. mokuleianus Growth Trend 
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In the graph above the colored lines highlight the individual Hibiscus plants in the popUlation 
that grew most significantly. What is interesting about this trend is that these four plants are all 
located in areas where Panicum maximum used to dominate. These individuals were buried in P. 
maximum, which was between one and two meters tall. These plants are also growing in very 
soft deep soil. It appears that due to the intense competition with P. maximum, the Hibiscus had 
been restricted to growing on the rocky outcrops where competition was less. Plants growing in 
these areas could survive but did not grow rapidly or achieve the same stature as the plants in the 
deep soil. The photos below show the significant growth observed for plant A-13 and the lack of 
growth observed in plant A-G. It appears that the preferred micro-habitat for this taxon is the 
deeper soils where competition from P. maximum is highest. 
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Plant A-6 November 2001 Plant A-6 June 2003 

Plant A-13 November 2001 Plant A-13 June 2003 

In December 2002, NRS reintroduced 38 Ii brackenridgei from Lower 'Ohikilolo stock into the 
Kaluakauila cxclosure. The survivorship of these outplants was 95% as of July 2003. NRS 
reintroduced into two sites in the Kaluakauila exclosure, an upper and a lower site. The upper 
and lower sites are separated by approximately 400 feet in elevation and were established to 
determine if there is any difference in survivorship between the sites. The habitat at the upper 
site is also smaller staturc forest than the lower site and contains slightly different native species 
associates. The Koko Head Botanic Garden ex situ reintroduction consists of fifteen plants, this 
population was established in May 2003 and is being maintained by the Botanical Garden Staff. 
NRS will monitor to determine survivorship rate in the coming year. 
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epz lUlIl ar b I IISCII a 
Species Rarity Level Conservation TCPL 

Potential 
LEPARB 4 4 5 

Lepidium arbuscula is known from open dry ridges and cliffs in the Wai'anae Mountains on 
O'ahu (Wagner et. al. 1990). 

Only three plants are known from two sites in MITkua. Because of the relatively small population 
size, this species has a low Conservation Potential and no management has been prioritized. No 
specific management was conducted this year for Lepidium arbuscula. 

Lobelia niihallensis 
Species Rarity Level Conservation TCPL 

Potential 
LOBNII 4 4 4 

Lobelia niihauensis is only found on dry cliff faces, and is known from Ni'ihau, Kaua'i and the 
Northern Wai'anae Mountains on O'ahu (Wagner et. al. 1990). 

There are estimated to be about 450 individuals on MMR. There is great potential for more 
undiscovered Lobelia on cliffs hundreds of feet above the valley floor and below the ridge. This 
plant likes mid-elevation, very exposed cliffs, making detection and monitoring difficult, even 
with ropes. There are thousands of plants known on Kaua'i and Ni'ihau. Since only about 10% 
of the plants known statewide are found in MITkua and many of them inaccessible, there has been 
little management. The Fire Threat Level for this species is Medium. The Ungulate Threat 
Level is High because of goats. This species benefits from the control of goats in Makua. NRS 
have not conducted any specific actions for this taxon. 

In the last year, NRS has continued to find new areas with L. niihauensis. Next year, NRS will 
continue goat control and will note any new plants and threats. 

Melallthera tellllifolia 
Species Rarity Level Conservation TCPL 

Potential 
MELTEN 4 2 4 

Melanthera tenuifolia is known from diverse mesic forest and cliffs from the Central and 
Northern Wai'anae Mountains. It is a sprawling perennial herb with yellow ray florets (Wagner 
et. al. 1990). The genus has changed from Lipochaeta in the last year. 

There are estimated to be over 2500 individuals on MMR in at least seven different areas. Some 
of these areas are distinct, separated by geographical and ecological boundaries and others may 
represent large populations broken up for ease of management. Fire was identified as a 
significant threat to this taxon because three of the seven areas where this taxon occurs are 

227 



sUlTolmed by or abut alien grasslands. Only the populations where NRS conducted work in the 
last year will be discussed below. 

In the last year, an arson-ignited fire burned the 'Ohikilolo Makai population of Melanthera 
tenuifolia. Many plants were affected by the fire. This population is well represented in living 
collections at the NIKE site nursery as backup genetic material. NRS have been charged with 
maintaining living collections and developing seed storage protocols. In order to develop the 
seed storage protocols NRS must first collect for germination trials. Once germination protocols 
are established then genetic storage testing, followed by long-term storage of seeds can begin. In 
addition to collections, NRS have been trying to tighten up the strategic fence protecting the 
. Ohikilolo Makai population (See Ungulate Management Chapter I). In April of this year four 
goats were discovered within the Lower 'Ohikilolo fence exclosure. This population will 
maintain a high threat level for ungulates until the fence is modified to be fully effective. In the 
last year, NRS collected cuttings from twenty-eight of the fourty-seven mature plants known 
from this population. Plants have been rooted from the cuttings and are beginning to flower at 
the Army nursery. Seeds produced by these plants will be used to develop germination and 
storage protocols. 

At the C-ridge population of this taxon there are about one hundred mature plants. NRS has 
collected from a total of 79 individuals over the last two years. Cuttings were rooted and are 
beginning to flower at the Army nursery. This population was impacted by the July 2003 fire, 
which burned outside the firebreak road. At least 29 individuals of L. tenuifolia from C-ridge 
were burned. These plants are very herbaceous and will not likely come back following the fire. 
NRS will monitor this population via photopoints in order to document the long,term impact of 
the fire. 

The July fire did not directly impact the Kaluakauila population of this taxon, yet the fire did 
burn within 30 or 40 meters. At Kaluakauila, NRS discovered four new individuals of L. 
tenuifolia. This discovery represents an extension of the boundaries of the Kaluakauila 
population of Lipochaeta tenuifolia from the top of the cliff to the very bottom. In the coming 
year, NRS will survey on rappel to estimate the total number of individuals on this cliff. 

A new population with four individuals of L. tenuifolia was discovered in May of2002 in 
Punap6haku Gulch. This population is located on a north facing native,dominated cliff. This 
population is very susceptible to fire but did not burn in the July 2003 fire. 

In the coming year, NRS will continue to monitor and collect from unrepresented individuals at 
the C-ridge, 'Ohikilolo Makai, Kaluakauila and Punap6haku populations. NRS will also 
continue grass control in Kaluakauila and will monitor the exclosures around the' Ohikilolo 
Makai and Kaluakauila plants quarterly. 

M, r k l e leope rna a zae 

Species Rarity Level Conservation TCPL 
Potential 

MELMAK 2 4 3 
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Melicope makahae is known only from mesic forest in the Wai'anae Mountains. It is a shrub or a 
shrubby tree growing up to three meters tall (Wagner et. al. 1990). 

About twenty plants are known from the forest patch on 'Ohikilolo and a few more are known 
from the upper slopes of Lower Makua. While the Army has few known plants on MMR, this 
species is rare and has a very restricted population range. Because of this, it is considered a 
priority for management. This taxon benefits from goat control across MMR, fencing at the 
'Ohikilolo forest pateh, and weed control. NRS will continue working on these actions in the 
coming year. NRS were not able to collect mature fruit from this taxon in the last year but will 
attempt again this year in order to detel111ine gennination techniques and storage potential. 

I Neralldia a1tKltlata var. allKll ata 
Species Rarity Level Conservation TCPL 

Potential 
NERANGAN 1 3 1 
G 

Neraudia angulata var. angulata is known to be rare in the diverse mesic forests of the Wai'anae 
Mountains. It is an erect shrub growing one to three meters tall (Wagner et. al. 1990). The fruit 
are red when ripe and are held closely to the stems. 

Five different areas were reported by HINHP to have this variety. Four are on 'Ohikilolo Ridge 
and the other is on C-Ridge. NRS has searehed the C-Ridge area several times with Joel Lau 
who reported the plants. No plants have been found in these surveys. In the last two years, both 
NRS and Mr. Lau have searched one of the sites on 'Ohikilolo without finding any plants. NRS 
considers these two populations to be extirpated. 

There are three sites in Lower Makua (MMR-A, MMR-B, and MMR-D). MMR-A and MMR-B 
have been monitored regularly by NRS since 1998. MMR-D was monitored by HINHP and 
NRS in the last year. This species has High Threat Levels for Weeds and Ungulates. 

MMR-A in Ko'iahi Gulch experienced a large boom in numbers of seedlings and juveniles (see 
Figure 3-14 below). This taxon is susceptible to drought. This year may have been the first very 
wet year since the large Ko'iahi goat herd was removed. In addition in the last year cuttings 
were collected from all ten of the mature plants in the population. NRS also collected cuttings 
from eight of the forty immature plants that were large enough to sample. 
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Figure 3-14 Population Trends of Neraudia angulata var. angulata at MMR-A 
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NRS monitored both populations MMR-B and MMR-C in Lower Makua. Cuttings were 
collected from the single plant at MMR-B. NRS did not collect from the plants at MMR-C 
because of the steep nature of the terrain and the poor condition of the plants. NRS constructed a 
fence across the bottom of the MMR-C gulch in order to protect the natural plants and to conduct 
a reintroduction. NRS augmented the existing population with stock from population MMR-A 
and MMR-B. NRS will monitor this reintroduction twice in the coming year. This site will be 
supplemented with unrepresented stock from all three locations, 

In March of 2003 NRS reintroduced this taxon into Lower Makua Management Unit. The 
reintroduction could actually be considered an augmentation as a natural popUlation is found in 
the same subgulch. A total of26 juvenile plants were outplanted. These plants are all from the 
natural populations (MMR-A and MMR-B). The planting was conducted in March 2003 and as 
ofthe end of April all the plants looked healthy. NRS will continue to monitor this 
reintroduction. 

This species has proven to be an easy one to propagate vegetatively. Tip cuttings have the 
highest success rate at 80-90%. We now have established material propagated from last 
collections made in 2002-2003 that currently serves as nurse stock plants. Several replicates of 
lineage from wild popUlations are being propagated from this stock. NRS have observed that 
many of these cuttings will flower and set fruit within one year. Seeds from these plants have 
been taken to Lyon Arboretum for storage and viability testing, 
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Neralldia aJlKuiata var dClltata . 
Species Rarity Level Conservation TCPL 

Potential 
NERANGDE 1 0 1 
N 

Neraudia allgulata var. dentata is rare in the diverse mesic forests of the Wai'anae Mountains. It 
is an erect shrub growing one to three meters tall (Wagner et. al. 1990). The fruit are red when 
ripe and are held closely to the stems. It is only slightly different than the variety angulata, and 
there is an intermediate type found in Wai'anae Kai and Makaha. There is only one plant of this 
variety known. It is in Kapuna Gulch, on State land in the Mokule'ia area. 

The variety dentala was reported from C-ridge and Lower Makua during surveys by HINHP and 
NTBG, though none are known from MMR today. In the last year NRS and HINHP searched 
for this taxon at the historical MMR sites but it appears to have been extirpated. 

NRS reintroduced three individuals grown from cuttings collected from the Kapuna plant into 
Kaluakauila. The planting was conducted in January 2003, and as of a May 2003, all plants look 
healthy. 

NRS have been successful in establishing a living collection of Neraudia angulata var. den lata 
at the Anny Nursery. This species has proven to be an easy one to propagate from cuttings. Tip 
cuttings have the highest success rate at 80-90%. NRS have established material propagated from 
last year's collections that currently serve as nurse stock plants. Several replications of cuttings 
from lineage of on-site populations are being propagated from this stock. NRS have observed 
that many of these cuttings will flower and set fruit within one year. Seeds from these plants 
have been taken to Lyon Arboretum for storage and viability testing. In the coming year, NRS 
will continue to monitor the reintroduced plants and supplement them with more Kapuna stock in 
the coming year. 

Nototrichillm "limite 
Species Rarity Level Conservation TCPL 

Potential 
NOTHUM 4 2 4 

NOlotrichium humile is found in the Wai'anaes and recently was found on East Maui. The plants 
are shrubs, which hold the flowers on slender spikes 3-14 cm. long. They are found in dry forest, 
on cliffs, steep slopes and in gulches (Wagner et. al. 1990). 

There are over four hundred mature individuals in at least six locations on MMR in the 
Kahanahaiki, Lower Makua, C-Ridge and Kaluakauila MUs. This represents over 55% of the 
known statewide population. Seedlings and juveniles have becn found in the populations despite 
High Threat Levels. NRS assigned this taxon high fire and weed threat levels. NRS and 
HIHNP discovered a population of N. humile in Punap6haku Gulch in May 0[2002. There were 
11 mature, and five immature plants. In July 2003, a fire jumped the firebreak road at MMR and 
burned up into Punap6haku Gulch. The fire swept through this area but it was difficult to 
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estimate the number of N. humile that were burned. Because this species is very abundant, NRS 
did not tag individual plants. NRS estimates that approximately 22 individuals of this taxon 
burned at Punap6haku. In the Kaluakauila MU the fire burned to within 27 meters of N. humile 
plants. See the fire report for more details (Appendix 7). 

NRS continue to work with the Lyon Arboretum seed storage lab to determine the storage 
potential of this taxon. In the last year, NRS controlled Guinea grass (Panicum maximum) in 
Kaluakauila. The fire and weed threat levels for this taxon were not reduced because there are 
many N. humile locations where NRS are not conducting grass control. These actions should 
reduce threats to these plants and may reduce threat levels on MMR for this species next year. In 
the coming year, NRS will monitor these sites for population trends and new threats. NRS will 
collect from fire-threatened populations of this taxon at Kaluakauila, Punap6haku and C-Ridge, 
once seed storage protocols are developed. 

PI alltago prlllceps var. prmceps 
Species Rarity Level Conservation TCPL 

Potential 
PLAPRIPRI 2 4 3 

Plantago princeps var. princeps is known from 0' ahu. It grows up to a meter and a half tall with 
branching stems (Wagner et. al. 1990). 

There is one site with eight individuals on MMR. Weeds and goats are threats to this population. 
The population benefits from MMR wide goat control efforts (see ungulate chapter). NRS have 
not conducted weed control at this population because it is on a cliff and the weed threat is not 
significant. 

NRS could not collect from this population this year because our program was grounded for 
helicopter suppOl1 when this species was fruiting. This taxon is part of the Makua 
Implementation Plan and seed storage protocols must be developed. In the next year, NRS will 
focus on establishing clones of the wild plants in a living collection in the greenhouse. This way 
NRS can collect seed for storage testing and long-term storage without draining the wild seed 
stock. 

Platydesmtl corllllta var decllrrells . 
Species Rarity Level Conservation TCPL 

Potential 
PLACORDE ? ? ? 
C 

Platydesma corn uta var. decurrens is known only from the Wai'anae Mountains. The other 
variety corn uta is known only from the Ko'olau Mountains (Wagner et. a1. 1990). P. cornuta 
val'. decurens is now considered a Candidate species. 

Surveys by NRS found 207 mature plants on 'Ohikilolo. Early estimates say that less than 250 
plants were known from O'ahu, hence the 'Ohikilolo plants should raise the number of estimated 
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individuals for this species statewide. Because the statewide rarity cannot be detennined at this 
time, a TePL cannot be assigned for this species. NRS collected data on off-site populations of 
this taxon to clarify the statewide numbers. NRS will continue to collect data on populations of 
P. cornuta var. de currens on and off Army lands so management of this taxon can be prioritized. 

Pleomeieforbesii 
Species Rarity Level Conservation TCPL 

Potential 
PLEFOS ? ? 'I 

Pleomele forbesii can be found only in the dry to mesic forests of the Wai'anae and Ko' olau 
Mountains ofO'ahu. It can grow to be seven meters tall. The fruit are borne on 7-12 centimeter 
long peduncles (Wagner et. al. 1990). There are estimated to be less than 250 individuals of this 
spccies left in the wild. 

In order to analyze the conservation potential for this taxon, NRS should continue to document 
plants found on and off Army lands. Because of this lack of data, no specific management has 
been conducted for P. forbesii. This taxon benefits from the rat control underway around 
Pritchardia and Euphorbia and also from weed control conducted at 'Ohikilolo and Kaluakauila. 

Pritcharliia ka 'alae 
Species Rarity Level Conservation TCPL 

Potential 
PRIKAA 2 2 1 

This palm species is known to grow up to five meters tall. It is found in mesic forest and from 
cliffs only in the Wai'anae Monntains (Wagner et. al. 1990). There are thought to be 222 
individuals in Makua, Makaleha, Lower Ka'ala and on the boundary ofSBW and the Wai'anae 
Kai Watershed Protection Area. 

There are at least 77 individuals in Makua, all on 'Ohikilolo Ridge. One additional individual 
was found on a cliff along the MMR and Makaha ridge in the last year. This species has a High 
Threat Level for Ungulates, Rats, and Weeds. Despite a major reduction in the goat popoultion, 
NRS continued to observe damage on P. kaalae seedlings therefore a fence to protect the largest 
cluster of plants was erected in 2003. Approximately fifty mature plants and hundreds of 
seedlings are protected by this exclosure. 

Rats are known to feed on the fruit of P. kaalae, and NRS continue to administer poison bait to 
control rats at three locations on 'Ohikilolo Ridge. When NRS first began to monitor the trees in 
1997 there were no seedlings. At the largest population with sixty mature plants there are simply 
too many seedlings to count. It is not practical to count all the seedlings anymore so; NRS will 
present data for the popUlation structure at MMR-A when new juvenile plants appear. This 
species grows very slowly so this may not occur for five years or more. Figure 3-15 below 
shows rat bait take trends at population MMR-A. The bait take for this year was relatively high. 
This trend can be attributed to the lack of access to restock bait because of the helicopter shut 
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down. Take will continue to be monitored to ensure enough bait is available. Management will 
be adapted to meet these goals in the coming year. 

Figure 3-15 Rat Coutrol at Prichartlia ka 'alae iu MMR-A 
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This year at population MMR-B (Ko'iahi Gulch) NRS observed the first seedling to germinate 
on site. This seedling may be attributed to the expansion of the rat grid around this population. 
In addition to more extensive rat baiting, NRS erected a chicken wire catchment below the 
mature trees. This was done in order to encourage germination in the immediate vicinity of this 
small cluster of plants. Otherwise most of the fruit produced by these trees may roll off of the 
cliff just below these mature plants. NRS also sprayed grass within this population in order to 
lessen the competition with seedlings. NRS have not been successful at collecting from the 
single individual at MMR-C. NRS will continue to attempt to collect immature or mature fruit 
for use in supplementing existing reintroductions. NRS continue to bait at MMR-D where there 
are five mature trees. Rat control began at this population in 1999. Baiting is having a positive 
impact on germination as is shown in Figure 3-16. The number of seedlings found in MMR-D 
has increased significantly from none prior to baiting to over 20 as of July 2003. In the coming 
year, NRS will visit the new tree to assess threats at that site. 
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Figure 3-16 Prichardia kaalae at MMR-D Population Trends 
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NRS continue to collect from unrepresented wild individuals of P. kaaiae at 'Ohikilolo Ridge. 
Plants will be grown for supplementing reintroductions. 

NRS monitored the iive P. kaaiae reintroductions at MMR that were established in December 
2001. A total of265 plants were reintroduced. The survivorship rates as of2003 were 98% 
(MMR-E), 100% (MMR-F), 68% (MMR-G), 84% (MMR-H) and 96% (MMR-I) respectively. 
The low survivorship rate at MMR-G can be attributed to pig predation on the plants. This is the 
only one of these iive individuals that is exposed to pigs. NRS will not reintroduce again into an 
area that is not protected from ungulates. A fence will be built around these plants in the coming 
year. Plants at MMR-F are not doing well. This site faces into the prevailing winds and may not 
be appropriate habitat for this species. 

P I tera yXlU macrocarpa 
Species Rarity Level Conservation TCPL 

Potential 
PTEMAC 3 4 4 

Pteraiyxia macrocarpa is a tree found in diverse mesic forest on O'ahu. It can grow up to fifteen 
meters tall, has milky white sap (Wagner et. aJ. 1990). It is found along the upper rim ofMMR 
in Makua and Kahanahaiki Valleys. It is Federally listed as a Species of Concern. 

NRS continue to note all new P. macrocarpa plants that are found in order to clarify the 
conscrvation potential for this taxon and to prioritze management. This taxon beneiits from rat 
control intended to protect Achatinella mustelina populations at 'Ohikilolo. At this site 
recruitment of P. macrocarpa was zero four years ago when baiting began and is now substantial 
with sixty-iivc seedlings present. P. macrocCll]Ja also beneiits from the weed control conducted 
at the Kahanahaiki, 'Ohikilolo , and Lower Makua management units. 
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Sallicu/a f11ariversa 
Species Rarity Level Conservation TCPL 

Potential 
SANMAR 2 2 1 

Sanicula mariversa is known only from the leeward Wai'anae Mountains. It is a perennial herb 
with flowers in a terminal cluster (Wagner et. al. 1990). 

S. mariversa is known from four areas on O'ahu. There are two sites on 'Ohikilolo, one in 
Kea'au Valley, and one in Makaha. This species comes up with the rains every winter, grows 
through spring, and goes dormant every summer. Based on NRS observations of greenhouse 
plants, plants at the MMR population and at Makaha it appears that they flower only once and 
then die. Goat numbers have diminished so that goat damage at the 'Ohikilolo populations is no 
longer observed. 

The number of mature individuals at MMR-A fluctuates yearly and is most likely based on 
differences in environmental conditions between the years. Figure 3-17 shows the population 
trend of the 'Ohikilolo population. This year was difficult to monitor this population, as NRS 
were not allowed to fly in helicopters for about six months of thO' year. This lack of access made 
collecting mature fruit challenging, as NRS were not able to mark flowering plants in the wet 
season when they were most obvious. NRS attempted to collect in August when plants had 
already died back, but it was difficult to locate fruiting individuals at that point. 

Figure 3-17 Population Trends of Sallicu/amariversa at MMR-A 
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Due to logistical constraints, NRS were unable to collect from the 'Ohikilolo MMR-B population 
of S. mariversa. 

NRS reintroduced 30 S. mariversa plants into the' Ohikilolo exclosure in December of 200 I. As 
of February 2003 there were nineteen juvenile plants observed with new growth and in good 
health. For S. mariversa the emergence from the dormant state depends on rainfall. This makes 
monitoring of this taxon difficult bccause in any given year some plants may not emerge from 
dormancy but may still be in good health under ground. NRS will continue to monitor this 
reintroduction in the wet season and report population trends. Two of the plants had over fifteen 
green leaves, which indicates that thcy may be reaching maturity soon. 

Schiedea hookeri 
Species Rarity Level Conservation TCPL 

Potential 
SCHHOO 3 4 4 

Schiedea hookeri is known from the Central and Nmihem Wai'anaes. It is described as being 
scattered and locally common in diverse mesic forests (Wagner et. al. 1990). 

There are two locations of S. hookeri on MMR. Both are in Kaluakauila Gulch. One popUlation 
population was discovered in 2003. There are between 20-30 individuals at this new location 
and five at the old site. These plants represent only 12% of the more than 420 known individuals 
in the state and are not considered critical. S. hookeri has a high Fire Threat Level. In the last 
year a prescribed burn that escaped the firebreak road bumed to within 20 meters of this taxon. 
Another fire, which started near Yokohama Bay, burned toward the Kaluakauila management 
unit, re-emphasizing the significance of the fire threat to this taxon. These plants are protected 
from pigs by the fence exclosure around the management unit. In addition, NRS conduct grass 
control at Kaluakauila to reduce fuel and competition. NRS will continue to collect for genetic 
storage from the Kaluakauila popUlation of S. hookeri. 

Schiedell nuttllllii 
Species Rarity Level Conservation TCPL 

Potential 
SCHNUT 1 2 1 

This rare species of Schiedea is found on Maui, Kaua'i and in the Wai'anae Mountains ofO'ahu. 
It is a shrub with glabrous purple-tinged leaves and small dark brown seeds (Wagner et. al. 
1990). 

Schiedea nuttallii is known from one population in Kahanahaiki. This population was last 
monitored in May of 2003. NRS have observed significant invertebrate damage to the 
popUlation. As compared to S. nUt/allii populations in Pahole Natural Area Reserve, the 
Kahanahaiki population appears to be very dry. The Kahanahaiki population has lost a good deal 
of the koa canopy that used to partially shade the site. This may have caused a change in the 
light regime and made the site drier. Acacia koa has been planted at the site and more will be in 
the coming year. NRS have conducted weed control in the vicinity of this popUlation and will 
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continue to manage weeds throughout the Kahanahaiki MU. NRS reintroduced eight plants into 
maile flats in Kahanahaiki in 2000 (MMR-C). The survivorship is shown in Figure 3-19 below. 
The number surviving from the first cohort continues to decline. NRS should experiment with 
reintroductions at new sites with different characteristics. NRS will discontinue planting at the 
Maile Flats reintroduction site. In the coming year, a new site will be selected and clones 
collected from the wild population will be planted. 

Figure 3-18 Population Trends in Schiedea /llli/allii at MMR-B 
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Figure 3-19 Survivorship of Schiedea /luttallii Reintroductions at MMR-C 
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Silene lanceolata 
Species Rarity Level Conservation TCPL 

Potential 
SILLAN 4 4 4 

Silene lanceolala is known from nearly all the islands. It is a sub-shrub with oblanceolate to 
linear or lanceolate leaves and flowers in cymes with white petals (Wagner et. al. 1990). 

There are several thousand plants on other islands and the eleven plants on MMR are a small 
percentage of the greater population. The population on 'Ohikilolo continues to benefit from 
MMR-wide goat control. Goats have not been observed near this population in a few years. 
NRS do not conduct any specific management for this taxon, as the TCPL is low. In the coming 
year, NRS will detennine the need to store seeds from these plants. 

S I' I 'permo eplS wwm tenS1S 
Species Rarity Level Conservation TCPL 

Potential 
SPEHAW 4 4 5 

Spermolepis Hawai 'iensis is known from all the major islands. It is an annual herb with a 
slender taproot (Wagner et. al. 1990). 

This species is known from the lower portions of' Ohikilolo Ridge and two plants were found in 
a new site on the northern ridgeline of Kahanahaiki Valley during a survey by HINHP in the last 
year. NRS did not conduct any specific management for this taxon because the TCPL is so low. 
S. Hawai 'iensis is threatened by fire, so NRS will attempt to collect seeds to conduct seed 
storage trials. 

Tetramolopium filiforme 
Species Rarity Level Conservation TCPL 

Potential 
TETFIL 4 1 1 

Telramolopium filiforme is known only fi'om the Northern Wai'anae Mountains. It is found on 
dry ridge crests, cliffs and ledges and over 90% of the plants are found on 'Ohikilolo Ridge. T. 
filiforme is a dwarf shrub five to fifteen centimeters tall (Wagner 1900). The leaves are clustered 
at the apex of the branches and the flowers are often held above the leaves. 

There are estimated to be about 5,100 individuals left on O'ahu. There are over 5000 plants in 
Kahanahaiki and Makua valleys on MMR, about twenty-five in Keaau Valley, and one was 
known recently from Wai'anae Kai but is now gone. Most of the plants in MMR are known from 
'Ohikilolo Ridge and there are about forty plants in the C-Ridge MU. The plants along 
'Ohikilolo Ridge were historically very threatened by goat browsing. Currently the population 
of goats is so low that the threat is greatly reduced. There are two sites where this species is 
highly threatened by fire and collections have been made for seed storage. 

239 



The July 2003 fire burned within 20 meters of T. filiforme on C-ridge. This population is 
buffered from fires by a very narrow strip of forest. One more fire in the C-ridge vicinity could 
result in the destruction of this population. NRS supplemented the seed storage collection in the 
last year with collections from eighteen new plants. NRS will continue to collect to bolster ex
situ collections in the coming year. NRS has been storing seeds of this species with Alvin 
Yoshinaga at the Lyon Arboretum. NRS will continue to monitor this site and will collect from 
any unrepresented mature plants. 

The lowest plants on 'Ohikilolo Ridge (MMR-G) were given a High Fire Threat Level. 
Extensive collections were made from this population in 2001 and 2002, therefore, NRS did not 
attempt to collect more propagules for storage in 2003. 

10 a C lallllSSOlllana ssp. C lamlSSOlllalla 

Species Rarity Level Conservation TCPL 
Potential 

VIOCHACHA 4 1 1 

Viola chamissoniana ssp. chamissoniana is known to be rare on dry cliffs in the Wai'anaes. It is 
a slender shrub with the leaves clustered toward the ends of the branches (Wagner et. al. 1990). 
It is usually found on cliffs or very steep slopes and has flowers with large white petals. There 
are seven sites with this sub-species in the Wai'anaes. Two are in Schofield Barracks, one on 
MMR and five others are scattered throughout the central and southern Wai'anaes. 

The plants on 'Ohikilolo represent more than 65% of the Viola chamissoniana ssp. 
chamissoniana known throughout the State. NRS have a living collection from cuttings made 
from the Schofield populations. The purpose of these collections is to generate enough seed for 
seed storage trials. In the next year NRS hope to make a significant seed collection from this 
living collection to send to Lyon. Living collections will only be maintained in the long-term for 
popUlations with very few remaining individuals. Otherwise clones from large populations can 
be used in reintroductions or given away once seed storage needs are met. 
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Cyanea stjohnii E I 4 5 25·30 5 25·30 N 0 0 0 0 0 N 0 N N Y L H N L E H M H 
Cyrtandra dentate E 3 125+ 4 <2000 4 <2000 N 0 0 0 0 0 N 0 N Y Y L H N M M H M M 
Cvrtandra viridifiora E 18 59 4 80 4 80 N 0 0 0 0 0 y 5 N Y Y L H N M M L M M 
EXQcarpos gaudichaudii SOC 5 9 >20 <50 >20 <50 N 0 0 0 0 0 N 0 N N N L L L E M M M 
Gardenia mannii E 6 41 28 >300 28 >300 N 0 0 0 0 0 N 0 N Y N L L M M M M M 
Hesperomannia arborescens E 12 102 13+ >1000 13+ >1000 N 0 0 0 0 0 N 0 N Y Y L L M M M M L 
Hedyotis fluviatilis C 3 110 10 500·1000 10 500·1000 N 0 0 0 0 0 N 0 N Y Y L L M M M M L 
Hupcrzia nutans E 4 4 6+ 12 6+ 12 N 0 0 0 0 0 N 0 N N N L L L E M M L 
loinvillea asccndens ssp. ascendens C II 13 50·100 500·1000 50-100 500-1000 N 0 0 0 0 0 N 0 N Y N L L M M M M L 
Lobelia .gaudichaudii ssp. gaudichaudii SOC 4 62 <15 >150 <15 >150 N 0 0 0 0 0 N 0 N N Y L H L M H M H 
Melicope hiiakae C 4 6 6 <40 6 <40 N 0 0 0 0 0 N 0 N N N L L L E M M L 
Meiicope Iydgatei E 10 39 II 39+ II 39+ N 0 0 0 0 0 N 0 N N Y L H D M M M M L 
Myrsinc fosbergii C ? " <15 <1000 <15 <1000 N 0 0 0 0 0 N 0 N N N L L L E M M L 
Phyllostegia hirsute E 5 6 16 >400 16 >400 N 0 0 0 0 0 N 0 N N Y L M D M M M M L 
Phvllostegia purviflora var. parviflora E 0 0 2 <50 2 <50 N 0 0 0 0 0 N 0 N N N L L M M M M L 
Platydesma corn uta vaL cornuta E 3 16 <10 30-40 <10 30-40 N 0 0 0 0 0 N 0 N N N L L M M M E L 
Psychotria hexandra ssp. O'ahu ensis C I I 4+ <20 4+ <20 N 0 0 0 0 5 N 100 N N N 1 L M M M M M 
Pteris Iydgatei E I 3 <8 <50 <15 <100 N 0 0 0 0 0 N 0 N N N L L L E M D L 
Sanicula purpurea E 3 40 5 <50 <10 290 N 0 0 0 0 0 N 0 Y Y Y L L H D M E L 
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Stenogyne sherfii soc 0 0 0 0 0 0 0 0 0 25+ 0 N 100 N N N 
Tctraplasandra gymnocarpa E 5 8 15 <200 15 <200 N 0 0 0 0 0 N 0 N N N L L M M M M L 
Viola kauaense E I 50 I <50 <10 <5000 N 0 0 0 0 0 N 0 N Y Y L L M D M D L 
Viola 0 'ahuensis E <10 <200 >10 >200 >10 >200 N 0 0 0 0 0 N 0 N N Y L L M M H M L 
Zanthoxylum O'ahu cnse C 6 10+ <250 <250 N 0 0 0 0 0 N 0 N N Y L L M M M M L 
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3.6 Kawailoa Training Area 

Challlae~yce rockii 

Species Rarity Level Conservation TCPL 
Potential 

CHAROC 3 4 4 

Chamaesyce rockii is known only from the upper crest and cloud-swept summit ridges in the 
Ko' olau Mountains. The large red capsules of this species are unique in the genus (Wagner et. 
a1. 1990). It is also known from the windward side in deep wet gulches. 

There are six different locations in KLOA with about thirty of the estimated 600 mature 
individuals on O'ahu. There are estimated to be hundreds more in KLO, however this has not 
yet been confim1ed. This species has no High Threat Levels and a low Conservation Potential, 
given the relatively few plants that are known from Army lands. 

The Army has been working with the Ko 'olau Mountains Watershed Partnership (KMWP), 
which funded the construction of the pig exclosure in the upper 'Opae'ula drainage. NRS 
participated in this partnership by directing the fence route, slingloading gear and surveying for 
protected species. In the coming year, NRS will continue to participate in the KMWP as it 
moves towards beginning construction of another exclosure in the upper Helemano drainage. 
This fence will surround a number of the known plants of this taxon and over a hundred acres of 
undersurveyed habitat. This species will not be a target for management action in the next year 
but NRS will continue to survey for it when working in appropriate habitat. 

C t .yanca aC1l11l1lla a 

Species Rarity Level Conservation TCPL 
Potential 

CYAACU 4 4 5 

Cyanea acuminata is known from mesic to wet forest in the Ko' olau and Wai'anae mountains on 
O'ahu, Uina'i, Moloka'i and West Maui. It has narrow leaves and a white and purplish corolla 
(Wagner et. a1. 1990), 

All members of the Campanulaceae are recognized as being particularly susceptible to damage 
from pigs, slugs and rats and were given corresponding High Threat Levels. NRS knows of 
about 74 plants in KLOA and there are estimated to be over two thousand statewide. These 
plants are mostly found along the Ko' olau Summit, although some are found on the leeward side 
down slope from the summit. 

This species was given the lowest Threat Control Priority Level to reflect the low Conservation 
Potential of the plants found on KLOA Because of this, this species was not the target of 
management action in the last year. Large-scale fencing and rat control would benefit this 
species. Cyanca acuminata will not be a target for management action in the next year but NRS 
will continue to survey for it when working in appropriate habitat. In the coming year, NRS will 
continue to participate in the KMWP as it moves towards begilming construction of another 
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exclosure in the upper Helemano drainage. This fence will surround a number of known plants of 
this taxon and over a hundred acres of undersurveyed habitat. 

C I ;yallea ca ycma 
Species Rarity Level Conservation TCPL 

Potential 
CYACAL 3 2 1 

Cyanea calycina was recognized as a subspecies of Cyanea lanceolala, but has since been listed 
as a species. It has densely pubescent lower leaf surfaces and a pale to dark magenta corolla. It 
is more common in the Wai'anae Mountains than in the Ko' olaus (Wagner et. al. 1990). 

C. calycina is a Candidate for Endangered Status. There are 113 individuals in about nineteen 
groups in KLOA. There are seven plants inside the' Opae 'ula fence. NRS will continue to 
monitor threats to the known plants when in the area, but Cyanea calycina will not be a target for 
management. In the coming year, NRS hope to obtain better popUlation data for this species and 
prioritize management. The Hclemano fence will protect additional plants and over a hundred 
acres of habitat. 

Cyallea crispa 
Species Rarity Level Conservation TCPL 

Potential 
CYACRI 1 4 1 

Cyanea crispa, or fomlally known as Rollandia crispa, is known from mesic to wet forest in the 
Ko' olau Mountains. It has fleshy stems, broad obovate leaves and a pale magenta corolla 
(Wagner et. al. 1990). 

There is one site with about 5-10 Cyanea crispa in KLOA. The site is severely degraded and has 
High Threat Levels for Invertebrates, Weeds, Rats, and Ungulates. Slugs cannot be controlled at 
this time. Weed control may harm the Cyanea, which are smothered in and growing throughout 
Clidemia hirla. Removing the Clidernia would greatly increase the light levels, potentially 
impacting the plants. Rat bait stations meant to protect snails are already in the area and may be 
expanded to protect fruiting plants. The plants have been repeatedly disturbed during snail 
monitoring efforts at the site. They also show periodic damage from rats and possibly pigs. 

NRS has collected cuttings from this popUlation in the last year and will continue to do so in the 
coming year. A suitable reintroduction site should be found to protect this stock. Until a 
suitable site can be found, the stock will be kept as a propagule source and living collection. 
There is habitat in KLOA for this species that is not as severely degraded and would be suitable 
for a reintroduction. NRS will continue to survey for secure locations and new populations in 
the coming year. The proposed Helemano fence may provide a secure location for this stock. 
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Cyanea hl/mboldtiana 
Species Rarity Level Conservation TCPL 

Potential 
CYAHVM 2 4 4 

Cyanea humboldtiana is found throughout the Ko' olau Mountains. It grows to be a small shrub 
with woody stems up to two meters tall. It has dark magenta or rarely white flowers and pale 
orangish-yellow berries (Wagner et. al. 1990). 

There are estimated to be about one hundred mature individuals statewide. There are four sites 
in KLOA with thirteen known individuals. Like all Cyanea, this species has High Threat Levels 
for Invertebrates, Ungulates and Rats. 

There are hundreds of acres of undersurveyed habitat for this species in KLOA and NRS will 
continue to note new populations. This species will not be a target for management actions in 
the next year but NRS will note new locations. The proposed Helemano fence will surround 
three known individuals and over a hundred acres of appropriate habitat. 

Cyanea koolauensis 
Species Rarity Level Conservation TCPL 

Potential 
CYAKOO 4 4 4 

Cyanea koolauensis is a small woody shrub up to 1.5 meters tall which has three to six flowers 
with dark magenta corollas. It is found on exposed ridges in cloud-swept wet forest and less 
often in mesic valleys (Wagner et. al. 1990). 

There are estimated to be greater than a thousand individuals in the Ko' olau Mountains. Thirty
four individuals are known from fourteen groups in KLOA. As a member of the Campanulaceae 
family, it has High Threat Levels for Invertebrates, Rats, and Ungulates. Seedlings and juveniles 
have been found in these populations, even though slugs are thought to be a major threat to 
seedlings. 

The proposed Helemano fence will surround a few known plants and over a hundred acres of 
undersurveyed habitat in the coming year. There are no management actions targeted for this 
species because of the high TCPL score. NRS continues to find plants during surveys for other 
species. NRS will continue to note new plants and monitor for new threats. 

C I ,'yallea S1.:;O mil 
Species Rarity Level Conservation TCPL 

Potential 
CYASTJ 1 4 1 

Cyanea st.-johni; is known only from the windy c10udswept ridges and gulches of the Ko'olau 
Mountains. It is relatively short for an O'alm Cyanea, 0.3-0.6 meters tall, with white flowers 
that are sometimes tinged pale purple (Wagner et. al. 1990). 
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This species was not found on Army land until 2000 when five individuals, including a juvenile, 
were found in the Helemano drainage ofKLOA. The plants have High Threat Levels, like other 
Campanulaceae, for Rats, Ungulates and Invertebrates. This population is the northernmost 
population in the Ko' olau Mountains and one of the few known from the leeward side. It is in a 
very intact native area and to reduce impact to the area, has not been monitored often. 

When NRS returned to monitor these plants in June of 2002, the juvenile had matured and 
flowered. One of the mature plants was not found, and the other three mature plants had 
immature fruit. NRS returned to collect the fruit in September of2002, but they were not yet 
ripe. NRS did not retnrn to install rat bait in an effort to prevent further impact to the area. 
However, when NRS retnrned on October 14, 2002, the fruit was no longer on the plants. While 
carefully searching the area, a smashed bit of pulp with a few seeds was recovered from beneath 
one plant and brought to Lyon for propagation. It is possible that rats removed the fruit from the 
plants as some damage to the branches was observed. Two seeds germinated out ofthe fmit 
brought to Lyon and are still growing in the lab. 

The KMWP is planning a fence for this area of Helemano drainage and construction will begin 
in the next year. It will protect these plants and over a hundred acres of wet forest habitat from 
disturbance by ungulates. NRS will continue to search for this species in the area, and new 
popUlations will be monitored for threats. In the coming year, NRS will return to collect mature 
fruit from these plants. Mature seeds will be stored and grown at Lyon. Ifmature fruit cannot be 
collected, cuttings will be taken in the winter, and grown as a propagule source and living 
collection. Once ex-situ stock is available a reintroduction site will be chosen. 

Cyrta/ltira tielltata 
Species Rarity Level Conservation TCPL 

Potential 
CYRDEN 4 4 5 

Cyrlandra denlala is a shrub growing one to five meters tall. It is known only from the northern 
Ko' olau and Wai' anae Mountains (Wagner et. a1. 1990). 

In KLOA, this Cyrlandra is known from three sites with over a hundred individuals. This 
represents a small fraction of the more than 1,500 plants known statewide. There are seedlings 
and juveniles in these populations, although none of the Ko 'olau plants are protected from 
ungulates. NRS has seen popUlations grow rapidly when protected from ungulates in the 
northern Wai'anae Mountains and this species has a High Threat Level for Ungulates and 
Invertebrates in KLOA. This species will not be a target for management action in the next year 
but NRS will continue to survey for it when working in appropriate habitat. 
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Cyrtandra virid(flora 
Species Rarity Level Conservation TCPL 

Potential 
CYRVIR 1 2 1 

Cyrtandra viridiflora is known only from scattered, windy, cloudswept ridge tops in the Ko 'olau 
Mountains on O'ahu. It is a small shmb, growing half a meter to two meters tall with densely 
pubescent leaves and stems (Wagner et. a1. 1990). 

There are 59 known individuals of this species found in KLOA. A High Threat Level for 
Invertebrates was given for this species due to slugs; however, seedlings and juveniles have been 
found in these populations. 

The 'Opae'ula Watershed Protection Project Fence surrounds most of the known individuals of 
this species in KLOA. This fence has secured the area around the plants, especially those close 
to the Ko 'olau Summit Trail, which is frequented by pigs. The Ungulate Threat Level is Low, 
now that many of the KLOA plants are within a fence. Those individuals outside the fence are 
still at a high risk for ungulate damage. In the coming year, NRS will continue to participate in 
the KMWP as it moves towards beginning constmction of another exclosure in the upper 
Helemano drainage. This fence will surround a number of the known plants of this taxon and 
over a hundred acres of under surveyed habitat. NRS has been storing mature seeds at Lyon 
Arboretum. In the coming year, NRS will store mature seed from plants that do not fall within a 
fence and are unrepresented at Lyon. 

E r h I" xocarplls gaIl( IC alU II 

Species Rarity Level Conservation TCPL 
Potential 

EXOGAU 1 4 2 

Exocarpus gaudichaudii is a small tree known to be uncommon and scattered in mesic to wet 
forest on all the major islands except Kaua'i. It has scale-like leaves and it branches distinctively 
towards the tips (Wagner ct. a1. 1990). 

Only nine trees in five different groups are known from KLOA. It has a scattered distribution in 
the open and drier places in wet forest making it hard to accurately estimate population size, 
range and biology. More must be understood about this species for better management. There 
are no High Threat Levels identified for this species, and there are no plants in cultivation. 

NRS has been mapping and also searching for juveniles and seedlings under these trees for 
several years without success. It may be that fruit is dispersed far from parent trees and/or that 
recruitment of seedlings of this species is not happening. 
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Gardenia J1ulIIllii 
Species Rarity Level Conservation TCPL 

Potential 
GARMAN 3 4 4 

Gardenia mannii is known to be uncommon from mesic to wet forest on O'ahu. It is one of three 
species of Gardenia endemic to Hawai'i. This species is a tree growing from five to fifteen 
meters tall. The leaves are clustercd at the tips 0 f the branches. The white, fragrant flowers open 
in the late afternoon and last for two days. The fruit is yellow to orange with reddish orange pulp 
(Wagner et. al. 1990). 

NRS know of forty trees in six different areas on KLOA. There are likely to be many more as 
hundreds of acres of appropriate habitat remain undersurveyed. There are no High Threat Levels 
given for this species in KLOA. NRS had conducted ungulate control in the Lower Pe' ahinai' a 
Management Unit near about fifteen of the known trees until conflicts with hunters forced the 
removal of snares. In the last year NRS has been weeding Psidium call1eianum and Clidenlia 
hirta. A fence planned as pmt of the Ko 'olau Mountains Watershed Partnership would surround 
many of the known trees. 

In the coming year, NRS will continue to search new areas as access allows. A long-term 
botanical garden type setting must be found for this species, so ex-situ stock can be held as 
mature trees. 

b esperOlllallllla ar orescens 

Species Rarity Level Conservation TCPL 
Potential 

HESARB 4 4 4 

Hesperomannia arborescens is known from wet forest on O'ahu, Moloka'i and Uina'i. It 
appears to be extirpated from Lana'i and is rare on other islands. It is a small shrubby tree 
averaging 1.5 to 5 meters tall with a yellowish brown or purple tinged pappus (Wagner et. al. 
1990). It was also recently found in mesic forest in the Wai'anae Mountains ofO'ahu. 

Hesperomannia arborescens was given a low TCPL for KLOA. There are twelve groups of 
plants in KLOA with over 102 known individuals. Seedlings have been found in these 
populations, but they are often disturbed by ungulates, and there are few juvenile trees. NRS 
continue to find new plants when surveying in appropriate habitat and expect to find additional 
plants in future surveys. New locations will be noted and threats assessed. 

Tiwi (Vestiaria coccinea), now rare on O'ahu, may pollinate this species and have been heard in 
the area. Hesperomannia arborescens will not be a target for management action in the next year 
but NRS will continue to survey for it when working in appropriate habitat. 

248 



II etiyotis flllviatilis 
Species Rarity Level Conservation TCPL 

Potential 
HEDFLU 4 4 4 

Hedyotis fluviatilis is a scandent shrub with white fleshy and waxy flowers. It is rare in mesic to 
wet forest on Kaua'i and in the Ko 'olau Mountains of O'ahu (Wagner et. al. 1990). 

There are three groups of plants in KLOA with a total of 110 individuals. This species will not 
be a target for management action in the next year but NRS will continue to survey for it when 
working in appropriate habitat. 

II IlperZIIl l1utans 
Species Rarity Level Conservation TCPL 

Potential 
HUPNUT 1 2 2 

Huperzia nutans (formerly Phlegmariurus nt/tans) is a rare club moss that is endemic to O'ahu 
and Kaua'i. It is a medium-sized stout, terrestrial or epiphytic plant. The sterile portions of the 
stem gradually transition to the fertile portions (Palmer 2003). 

Huperzia !1utans has a scattered distribution around the Ko 'olau Mountains, including several 
known plants from the windward side. They often occur as single plants and most are isolated, 
some being miles away from the other known plants. There are four individuals known from 
four different areas in KLOA. Though few are now known, much undersurveyed habitat still 
exists for this species other botanists estimate many more are undiscovered. There are no High 
Threat Levels identified for this species and only one Medium Threat for Ungulates. 

We have collected strobili from individuals of this species many times in the last few years, but 
have not been able to grow it. NRS has begun to collect rhizomes of the more common H. 
phyliantha to try and determine a propagation technique that may work for both. There are no 
High Threat Levels identified for this species and only one Medium Threat for Ungulates. Much 
under-surveyed habitat still exists for this species and future surveys may tum up more plants. 
NRS will continue to look for this species while conducting management in the area. 

J,' 'U d I OlllV/ ell lIscell ens ssp. lIsceIU ells 

Species Rarity Level Conservation TCPL 
Potential 

JOIASCASC 4 4 4 

Joinvillea ascendens ssp. ascendens is an erect herb growing 1.5 to 5 meters tall. It has a 
scattered distribution, with individual plants or small groups of plants widely separated. It is 
found in wet forest on Kaua'i, O'ahu, Maui, Hawai'i and Moloka'i (Wagner et. al. 1990). 

There arc eleven populations with thirteen individuals known in KLOA. A few individuals are 
known from inside the 'Opae 'ula fence. This species will not be a target for management actions 
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in the next year but NRS will continue to survey for it when working in appropriate habitat. In 
the coming year, NRS will continue to participate in the KMWP as it moves towards beginning 
construction of another ex closure in the upper Helemano drainage. This fence will surround 
over a hundred acres of undersurveyed habitat. 

L b r 1'1 C [' I ['. o e ta gaulle lam II ssp. gaulle talU II 

Species Rarity Level Conservation TCPL 
Potential 

LOBGAUGA 2 2 1 
U 

Lobelia gaudiehaudii ssp. gaudiehaudii is known from cloudswept summit forest in the Ko 'olau 
Mountains. It is a short shrub with a dense apical rosette ofleaves. The inflorescence ofthe 
subspecies gaudiehaudii is usually un-branched and has crimson flowers. The sUbspecies 
koolauensis is rare and its inflorescence is sometimes branched and has greenish white flowers 
(Wagner et. a!. 1990). 

This rare member of the Campanulaceae family has High Threat Levels for Invertebrates (slugs), 
Rats and Ungulates. It is known from the Leima Maka Noe Bog, a fenced area in KLOA, along 
the summit, and on the windward side. It can also be found in the central Ko' olau Mountains in 
the Konahuanui area. The 'Opae'ula Watershed Project Fence protects 37 of62 known plants in 
KLOA. There are no representatives of these plants in cultivation. Juveniles have been found 
but no seedlings. However, seedlings are hard to find in the steep and dense terrain. There is 
much more habitat to be surveyed for this taxon, and these numbers may not be an accurate 
estimate of the population size. Mature sced was brought to the Lyon Arboretum for propagation 
trials. NRS will collect from this taxon for seed storage trials. This subspecies is more prevalent 
than the variety koolauensis. which has not been seen in KLOA for over sixty years. In the 
coming year, NRS will continue to participate in the KMWP as it moves towards beginning 
construction of another exclosure in the upper Helemano drainage. This fence will surround a 
number of the known plants of this taxon and over a hundred acres of under surveyed habitat. 

ur '" k e lcope ma ae 
Species Rarity Level Conservation TCPL 

Potential 
MELHII 1 4 2 

Melicope hiiakae is known only from the Ko 'olau and Wai'anae Mountains ofO'ahu (Wagner 
et. a!. 1990). 

There are four groups with six individuals of this rare Me/icope known in KLOA. Medium 
Threat Levels are given for Weeds and Ungulates. This species would benefit from ecosystem
level ungulate removal and weeding. It is a Candidate for Endangered Status and more surveys 
should bc done to better determine population size and range. While this species was estimated 
to have about a hundred individuals in the state, recent estimates show a population of less than 
25 individuals, making the Army plants much more significant. Joel Lau of the HINHP believes 
that this species is underreported, given its cryptic appearance and taxonomic challenges, which 
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require flowers for identification. In the coming year, NRS will continue to participate in the 
KMWP as it moves towards beginning construction of another exclosure in the upper Helemano 
drainage. This fence will surround over a hundred acres of under surveyed habitat. 

Mr II (' e lcope yat<a el 
Species Rarity Level Conservation TCPL 

Potential 
MELLYD 1 1 1 

Meficope lydgatei is known from scattered populations in the Ko' olau Mountains. It is a small 
shrub with opposite leaves and glossy leaf surfaces (Wagner et. al. 1990). 

In KLOA, Meficope lydgatei is found in the Lower Pe'ahinai'a MU. There are 38 known wild 
individuals and all are found in KLOA in nine different groups. One mature individual known 
from the Poamoho Trail died in the last year. No seedlings have been observed in the populations 
but juveniles are present. 

This species has a High Invertebrate Threat Level. In 2000, arthropod damage was noted on one 
wild individual. Aphids and ants covered all of the growing tips and the plant was in poor 
health. Damaged material and unidentified aphids were taken to the Plant Diagnostics Lab at the 
College of Tropical Agriculture and Human Resources (CTAHR). They were identified as Black 
citrus aphids (Toxaptera auranth). The aphid is described by Zimmerman, (1945), principally as 
a species of the mountains also known from cultivated areas at higher elevations. It has been in 
the islands since the early 1900's. When this plant was revisited a year later, it was dead. There 
are no known control methods for this pest. This pest has the potential to do major damage if it 
is capable of killing plants in the Rutaceae family. NRS found these aphids on another plant in 
moderate health in 2002. NRS continues to monitor this population for signs of further aphid 
damage. In the last year, NRS has documented Black twig borer damage to plants in two 
different popUlations. The damage was significant and has the potential to be lethal. This is the 
first time this pest has been identified as a threat to this species and NRS will monitor all plants 
to assess this threat in the coming year. 

Ungulate control has been suspended in this area due to conflicts with illegal hunting. Collection 
and reintroduction of extirpated individuals will be pursued by NRS once a suitable site and 
founder material are identified and we have landowner approval. This species would benefit 
from large-scale ecosystem protection from fencing and more weed control. 

A fence planned as part of the Ko'olau Mountains Watershed Partnership would surround many 
of the known trees. In KLOA, weed control is most effective in areas where ungulates are 
excluded. Weed control will begin on a large scale, once the fence is built. 
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Myrsillefosberf?ii 
Species Rarity Level Conservation TCPL 

Potential 
MYRFOS 4 4 3 

Myrsine fosbergii is known to be uncommon on ridges of cloudswept forest in the Ko' olau 
Mountains. It is a small tree growing from two to four meters tall. It has dark green leaves that 
are tinged purple at the base and purplish black fruit (Wagner et. al. 1990). 

No RPMFs have been filled out for this species and it is difficult to estimate the number found 
on Army lands. There are no representatives in cultivation. There are a significant number of M. 
fosbergii in the Southern Ko 'olau Mountains, along the summit ridge. M. fosbergii occur in 
higher densities in the Southern Ko' olaus than in the North. A few trees are known from inside 
the Lelma Maka Noe Bog fence. NRS will continue to work with the HINHP to bettcr estimate 
population range and size. This species will not be a target for management action in the next 
year, but NRS will continue to document locations and number of individuals when working in 
appropriate habitat. 

PI II t . I' I 'Iyt os egta Ilrsu a 
Species Rarity Level Conservation TCPL 

Potential 
PHYHIR 3 4 4 

Phyl/ostegia hirsuta is a rare mint that grows as a shrub or liana. It is known from the Wai'anae 
and Ko 'olau mountains of O'ahu. It is distinguished by having dense pubescence on the leaves 
and branches (Wagner et. al. 1990). 

This species is known from 5 sites with 6 individ uals in KLOA, though there are estimated to be 
dozens more. There are no High Threat Levels identified for this species, only Medium Threat 
Levels. Juveniles have been noted in the populations. The Medium Threat Levels are addressed 
by ecosystem-scale removal of pigs and weeds, which NRS will continue. The proposed 
Helemano fence would protect several individuals. This species will not be a target for 
management action in the next year but NRS will continue to survey for it when working in 
appropriate habitat. 

Phyllostegia parviflora var. parviflora 
Species Rarity Conservation TCPL 

Level Potential 
PHYPARPAR 1 0 0 

Phyllostegia parviflora var. parviflora is known only from the Ko' olau Mountains (Wagner et. 
al. 1990). 

Hank Oppenheimer reported a single plant of this species from KLOA on a survey a few years 
ago. It was found along the Ko' olau Summit Trail, has not been relocated since and was given a 
TCPL of zero because it has not been relocated. 
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Most of the appropriate habitat may be east ofKLOA, on the cliffs of the windward side. There 
are many appropriate areas that remain un-surveyed and there is a good chance more plants may 
be found. This species will not be a target for management action in the next year but NRS will 
continue to survey for it when working in appropriate habitat. 

PI d aty, eS11la corn uta var. corlluta 

Species Rarity Conservation TCPL 
Level Potential 

PLACORCOR 2 2 2 

Platydesma cornuta var. cornu/a grows one to two meters tall and is uncommon in mesic forest 
in the Ko 'olau Mountains (Wagner et. aI. 1990). It is a Candidate for Endangered status. 

Expert botanists estimate that there may be between 30 and 40 plants left statewide. There are 
three sites with a total of sixteen mature plants in KLOA. Medium Threat Levels were given for 
Invertebrates, Ungulates and Rats. None of these sites are protected by a fence. 

In the last year, NRS monitored one population of five individuals and all were healthy. NRS has 
collected from these plants in the past, but none has germinated. In the coming year, NRS will 
collect cuttings and seed for propagation trials. 

PI' J d , l , l syc IOtl"/a lexan ra ssp. 0 a luellSIS var. 0 a luenS1S 

Species Rarity Conservation TePL 
Level Potential 

PSYHEXOAH 1 4 1 

Psycholria hexandra ssp. 0 'ahuensis var. 0 'ahuensis is known only from the Ko' olau Mountains. 
It grows to a six-meter tall tree (Wagner et. aI. 1990). It is a Candidate for Endangered Status. 

There are less than 20 trees known statewide. One plant is known from KLOA. It was found in 
March of 1999, and NRS has monitored it once in the last year. In December 1999, mature fruit 
was collected and brought to Lyon Arboretum, where there are two seedlings in the micro
propagation lab. Medium Threat Levels are given for this species. Surveying may identify 
other individuals in KLOA. In the coming year, NRS hope to collect air-layers from this plant 
and grow it at the Army Nursery as a living collection and propagule source. 

Pleris lydgatei 

Species Rarity Level Conservation TCPL 
Potential 

PTELYD 1 4 2 

Pteris lydgatei is a medium-sized terrestrial fern. It is known from especially wet locations 
usually near gulches. It is known from O'ahu, Maui and Moloka'i (Palmer, 2003). 
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There are three plants at one site in KLOA, and one plant at another. At the first site, they are on 
a streamside cliff next to a waterfall. Spores have been collected from these plants but none were 
successfully grown to maturity. 

The second site with just one plant was found by NRS in 2002. There is much more habitat for 
this species in the Ko' olau Mountains and surveys would likely tum up more plants. Since they 
represent such a small percentage of those known statewide, the Army plants will not be the 
target of any management actions. NRS will continue to monitor this population. These 
populations are fairly safe from ungulate impacts but other appropriate habitat continues to be 
degraded by pigs. Large-scale fences are necessary to exclude pigs from these fragile habitats. 
A fence is being planned by the KMWP to exclude pigs from the upper section of the Helemano 
drainage. The fence would run adjacent to the 'Opae 'ula fence and will protect habitat for this 
species. 

I Sal1iCII a pllrpllrea 
Species Rarity Level Conservation TCPL 

Potential 
SANPUR 3 4 4 

Sanicula pU'1JLlrea is known from mossy slopes and bogs in wet forest on Maui and O'ahu. It is 
a perennial herb with a large root. The flowers are in a terminal cluster and have purple petals 
(Wagner et. al. 1990). 

There are three sites with about 40 individuals in KLOA. All three are right on the summit ofthe 
Ko' olau Mountains. They are all on steep wet windy slopes where the vegetation is thick and 
short. There are two sites with this species on Maui. One is monitored regularly by Maui Land 
and Pineapple Co., and is known to have about 250 individuals. There is a High Weed Threat for 
this species because Axonopusfisifolius smothers much of the appropriate habitat in the 
Ko' olaus. This Threat was assigned a Difficult Threat Manageability Level because of wet 
weather conditions on the Ko' olau summit and the difficulty of controlling this weed without 
killing native grasses. Seedlings ancl juveniles have been found and mature fruit has been 
germinated easily by NRS. 

In February of2002, four plants were reintroduced into a site just outside of the' Opae 'ula 
fence. One has died and the others are healthy. In the coming year, NRS will continue to monitor 
the wild and reintroduced plants. 

Stenogyne sherfii 
Species Rarity Level Conservation TCPL 

Potential 
STESHE 1 0 0 

Stenogyne sherfii is no longer known from the wild. It was known from one location in mesic 
forcst in the Ko'olau Mountains above Wahiawa (Wagner et. al. 1990). The last plant was 
salvaged from the wild and brought into cultivation in 1999. 
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Local botanists had known about these plants and collected from them years before this program 
started. Mr. John Obata, who found the population, brought NRS to it in 1995, when there were 
five individuals. Since then, NRS monitored the plants at least once a year until the last one died 
in November 1999. The decline of this population was documented by NRS on RPMFs. One 
had died by May 1997 and major invertebrate damage was observed on the remaining plants by 
NRS. One more died in 1998 leaving three plants in December 1998. By this time, collections 
had been sent to the Lyon Arboretum and to Dr. Steve Weller at D.C. Irvine although it is not 
clear which individual he was given. By June 1999, another plant had died and NRS contacted 
other agcncies to help salvage material from the site. Cuttings were taken from one of the wild 
plants and the other wild plant was removed from the site by Nellie Sugii from Lyon Arboretum, 
NRS and Desmond Ogata of the UH Plant Diagnostics Lab. The cuttings and salvaged plant 
both survived and were cloned at Lyon. The last remaining plant at the site was found dead three 
months later when NRS revisited the population. Since then, NRS has been back to the site at 
least twice without finding any live plants. 

Material was gathered from Dr. Weller and the Lyon Arboretum and clones were made to 
equalize founders for a reintroduction in 2001. NRS and Joel Lau chose a site in KLOA and 
forty-seven plants were reintroduced in January of2002. When the plants were first monitored, 
pigs had dug up and damaged many of the plants. In March of 2003, NRS returned to the site and 
found only twenty-five plants left. Ungulates had uprooted and disturbed most of the plants. 
There was a significant amount of disturbance to the surrounding area and at least 50 hapuu ferns 
were killed. NRS will consider how to protect the site in the comIng year. 

NRS believes that invertebrates were primarily responsible for the demise of S. sherfii in the wild 
and will monitor the reintroductions closely. Cuttings from four individuals are represented in 
the reintroduction and are backed up with clones at Lyon and the Army facility. In the coming 
year, NRS will monitor the reintroduction. Another reintroduction site should be found to secure 
stock. 

I I etraplasa/u ra gymnocarpa 
Species Rarity Level Conservation TCPL 

Potential 
TETGYM 2 4 3 

Tetraplasandra gymnocarpa is known from scattered locations in mesic to wet forest in the 
Ko 'olau Mountians. It can grow up to 10 meters tall (Wagner et. al. 1990). The majority of the 
individuals of this species are known from the windward side. They can be found in wet summit 
to mid-elevation mesic forests. 

Only eight T. gymi10carpa are known from five sites in KLOA and no High Threat Levels have 
been assigned. It is not the target of management actions given its low Conservation Potential. 
The sites where these trees are found are marginal and the trees have Medium Ungulate and 
Weed Threats. This species has a wide and scattered distribution and there are likely more trees 
to be found. There is no adequate ex-situ stock and these trees are declining throughout their 
range. 
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NRS will continue to map locations of this species and note threats. NRS will try to collect from 
this species in the coming year for seed storage trials. Once the seed storage potential for this 
species is determined, collections should be made for long-term storage. 

Viola kauaensis 
Species Rarity Level Conservation TCPL 

Potential 
VIOKAU 4 4 4 

Viola kauaensis is known from O'ahu and Kaua'i in boggy windswept areas. The O'ahu 
population is found on the summit ofthe Ko'olau Mountains. They are perennial herbs with 
solitary flowers forming in the leafaxils. "The 0' ahu populations may represent a distinct taxon, 
but specimens were not available for study" (Wagner et. al. 1990). If these plants are distinct, 
there are certainly less than 250 known in the wild on O'ahu and they should be monitored. 
There are thousands of individuals known from Kaua'i. 

There is one site with this species in KLOA. NRS accompanied a NTBG botanist to the site in 
June of2001. There are estimated to be about 50 mature individuals with juveniles and 
seedlings there. The only High Threat Level given to this species is for ungulates and a large
scale fence in this area would arrest the degradation of the habitat for this species. This species 
will not be a target for management in the coming year. 

Viola 0 'alzuensis 
Species Rarity Level Conservation TCPL 

Potential ---
VIOOAH 2 1 4 

Viola 0 'ahuensis is known from cloudswept areas and wet forest along the summit of the 
Ko' olau Mountains. It is an erect, un-branched sub-shmb and has pale yellow flowers (Wagner 
et. al. 1990). 

This species is known from more than 10 sites in KLOA totalling at least 101 plants. During 
surveys in 2002, over 50 individuals were estimated to be in the area inside the proposed 
Helemano fence. A High Threat Level was given for Ungulates; which are known to trample 
and degrade habitat for this species. This species has proved to be more plentiful than previously 
thought. NRS still maps locations of plants but has stopped doing thorough counts and 
monitoring because of the increasing numbers. 

The' Opae 'ula fence encloses and protects some of the KLOA plants. This species is expected to 
benefit greatly from protection within the 'Opae'ula and proposed Helemano fences due to the 
susceptibility of its habitat to ungulate damage. Weed control focused within the fence 
ex closures will benefit the Viola along with other rare species. Large-scale fencing must 
continue to secure the habitat necessary to support this species. NRS will continue to search for 
this species, note threats, and support ecosystem protection for this species. 
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In the coming year, NRS will continue to participate in the KMWP as it moves towards 
beginning construction on another ex closure in the upper Helemano drainage. This fence will 
surround a number of the known plants of this taxon and over a hundred acres of undersurveyed 
habitat. This species will not be a target for management action in the next year but NRS will 
continue to survey for it when working in appropriate habitat. 

Z l I , I alit IOXVIIIIlI 0 ail/elise 

Species Rarity Level Conservation TCPL 
Potential 

ZANOAH 2 4 4 

Zanthoxylulll 0 'ahuense reaches heights of three to six meters and is known from mesic to 
sometimes-wet forest in the Ko 'olau Mountains (Wagner et. a1. 1990). 

There are more than ten trees known in KLOA from six sites and there are estimated to be less 
than 250 island-wide. NRS maps locations of this species but it is not targeted for management 
action due to the low Conservation Potential and lack of High Threat Levels. Given the scattered 
distribution of this species, NRS does not expect to see high numbers of seedlings and juveniles 
in proximity to mature trees. NRS has observed possible rat damage on this species in the past 
year and will continue to monitor for this threat in the coming year. 

Seeds collected from trees from the Southern Ko 'olau Mountains have been viable and are easily 
germinated with traditional methods (Nellie Sugii, pers. comm., 2002). The KMWP surrounds 
two individuals. The proposed Helemano fence will surround three known mature individuals, 
one juvenile and lots of under surveyed habitat. NRS will continue to map locations ofthis 
species and monitor for juveniles and seedlings. This species will not be a target for 
management action in the next year, but NRS will continue to survey for it when working in 
appropriate habitat. 
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Pteris ivdgatei E 1 6 <8 <50 <15 <100 N 0 0 0 0 0 N 0 N Y Y L L M M M D L 
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3.7 Schofield Barracks Military Reservation 

Al ectrYOlt macrOCOCCIiS var. macrOCOCCIiS 

Species Rarity Level Conservation TCPL 
Potential 

ALEMAC 3 4 3 

Alectryon macrococcus var. macrococcus is found in mesic to dry forests on O'ahu, Moloka'i, 
Kaua'i and Maui. It is a tree growing up to eleven meters tall (Wagner et. a1. 1990). It is 
declining across its range due to increasing alien plant cover, drought, rat predation of fruit and 
the Black twig borer. 

There are 24 mature trees on SB and no juveniles or seedlings have been observed. Sixteen 
mature trees are known from one site on SBW and NRS found one mature tree in another gulch 
in the last year. Most trees are in moderate condition and only some flower and produce fruit. 
NRS continues to find rat depredated fruit around trees in SBW, however, controlling rats with 
bait requires frequent re-stocking and this is not feasible, given access restrictions. The Black 
twig borer cannot be controlled at this time and is considered by many to be the largest threat to 
this species. The only potential treatment available to fight the Black twig borer requires 
repeated applications of a systemic insecticide. The Ungulate Threat is Medium for this taxon, 
given the level of pig damage surrounding the plants. In the last year, NRS has put air-layers on 
one of the healthier trees and will monitor those in the coming year. 

There are seven trees known from SBS. They are in moderate health and only one has been 
observed fruiting. The same threat levels are given for the SBS trees, however, no management 
has been conducted at this population in the last year. 

In the coming year, NRS will continue to search for more individuals, monitor known plants for 
new threats and collect mature fruit when available. Once ex-situ stock is available, an 
appropriate site must be located and prepared for long-term genetic storage of living ex-situ 
collections. NRS recommends a site where basic habitat conditions are met and access for 
management is relatively easy. NRS has reintroduced Alectryon collected from Makua Valley 
into Kahanahaiki Gulch on MMR. These plants were treated with a drench of systemic 
insecticide when planted and will continue to be treated four times a year. If the air-layers are 
successful, they will be used on other trees in the coming year. 

Aisillidelldrolt trillerve 

Species Rarity Level Conservation TCPL 
Potential 

ALSTRI 1 1 1 

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. a!. 1990). 

There are 76 plants known on SB. Most are found on the summit ofMt. Ka'ala while others are 
known from the ridge between Puu Kalena and Mt. Ka' ala. All plants have High Threat Levels 
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for Weeds and Medium for Ungulates. Many seedlings and juveniles have been found at these 
sites. The High Weed Threat Level was given because of the presence of blackberry (Rubus 
argulus). 

Pigs continue to be a threat to these plants and, 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 have installed four sections 
of fence around the bog. These sections do not form a complete exclosure, rather bridge gaps 
between natural barriers (cliffs). NRS feel they should serve to exclude ungulates from the bog. 
In the coming year, NRS will monitor the bog for ungulate sign and respond accordingly to keep 
it ungulate-free. In the past year, NRS has used staff hunters to control pigs in 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 seventy 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 supplemented this reintroduction with stock grown from NRS collections. 
NRS will work with NARS to ensure these plants are monitored and any new threats addressed. 

There are about thit1y-five plants located at two sites between 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 they are more threatened by 
goats and pigs; and may be fenced if control does not significantly reduce the threat. NRS 
participate in a multi-agency group tasked to address goat problems in the Wai'anae Mountains. 
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. NRS has been storing 
mature seed with Alvin Yoshinaga at Lyon for long-term seed storage. NRS will continue to 
collect from these plants to ensure complete ex-situ representation from all known mature wild 
individuals. 

c ,)Janea aCUJIllJlata 

Species Rarity Level Conservation TCPL 
Potential 

CYAACU 4 4 4 

Cyanea acuminata is endemic to mesic forests on O'ahu and has white flowers and yellow to 
orange fruit (Wagner et. al. 1990). It is has one of the largest population sizes of the Cyanea 
species left on O'ahu, with over 2000 estimated individuals. 

On SBW, there are 34 plants known from two sites. Rat damage has been observed at one of the 
populations in the past. There has been no management for this species in the last year, however, 
it will benefit from the exclusion of ungulates from Mt. Ka'ala. The second site is not protected 
by a fence and access restrictions limit available management options. 
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There is one site in SBE with two plants. These represent a small fraction of the greater than 
2000 plants known statewide, so this population has not been the target of management. As a 
member of the Campanulaceae, this species is thought to be highly susceptible to ungulate, rat 
and slug damage and was given High Threat Levels for both Invertebrates and Ungulates. This 
species has a lower priority due to the high number of individuals found off Army lands. 

C I ,yallea catyclIIa 

Species Rarity Level Conservation TCPL 
Potential 

CYACAL 3 2 1 

Cyanea calycina was once recognized as a subspecies of lanceolata, but has since been listed as 
a unique species. It has densely pubescent lower leaf surfaces and a pale to dark magenta 
corolla. It is more common in the Wai'anae Mountains than in the Ko' olau Mounains (Wagner 
et. a!. 1990). 

It is known from five locations on SBW and one on SBE. There are between seventy and ninety 
plants at these sites. As a member of the Campanulaceae, this species is thought to be highly 
susceptible to ungulate and slug damage and was given High Threat Levels for both 
Invertebrates and Ungulates. There have been no management actions targeting this species in 
the last year; however, it should benefit from large-scale fencing at Helemano in KLOA and Mt 
Ka'ala in SBW. In the coming year, NRS will continue to map new plants. 

C k I ,yanea 00 auellSIS 

Species Rarity Level Conservation TCPL 
Potential 

CYAKOO 4 4 3 

Cyanea koolauensis is a small woody shrub up to 1.5 meters tall, having three to six flowers with 
dark magenta corollas. It is found on exposed ridges in wet cloudswept forest and less often in 
mesic valleys (Wagner et. a!. 1990). 

Cyanea koolauensis is endemic to the Ko 'olau mountains and is known from Schofield Barracks 
East Range. It is one of the more common Cyanea species on O'ahu and not a high priority for 
management given the large estimated population size. On SBE, there are five sites known with 
seven plants total and they were given High Threat Levels for Ungulates, Rats and Invertebrates. 
Two of these sites were discovered by NRS in 2002. 

These populations are not being intensively managed because they represent such a small portion 
ofthose known statewide. In the coming year, NRS will continue to map new populations and 
monitor some existing populations for new threats. A fence project is being planned for the 
Helemano drainage ofKLOA and it would surround some known plants and over a hundred 
acres of appropriate habitat. 
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C I ~yrta1U ra SII b b II t um e a a 
Species Rarity Level Conservation TCPL 

Potential 
CYRSUB 2 4 4 

Cyrtandra subumbellata is known only from the NOIih and Central Ko' olau mountains. It is raTe 
in moist gulch bottoms and ridges near the summit on the leeward and windward sides. It has 
white flowers and white berries (Wagner et. a!. 1990). Expert botanists believe that the center of 
abundance for this species is mid-elevation Windward Ko 'olau forest to the east of SBE. 

There are thiliy plants at two sites on SBE. Both sites have seedlings and juveniles and there are 
hybrids with two other Cyrtandra species in one of the populations. With a Threat Control 
Priority Level of 4, there will be minimal single-species management for this Cyrtandra. NRS 
accompanied botanists from the NTBG and HINHP to a large population of C. subumbellata on 
the windward side of the Ko' olau Mountains east of Kawailoa. There were more than a hundred 
individuals and many were hybridizing with other species. There were eight species of 
Cyrtandra found in this one small area. Finding this population makes the plants on the Anny's 
portion of land less significant. NRS will continue to map new populations. 

Cyrtlllldra viridiflora 
Species Rarity Level Conservation TCPL 

Potential 
CYRVIR 1 4 1 

Cyrtandra viridiflora is known only from scattered windy cloudswept ridge tops in the Ko 'olau 
Mountains on O'ahu. It is a small shrub growing haifa meter to two meters tall with densely 
pubescent leaves and stems (Wagner et. a!. 1990). 

One individual was found by NRS during surveys in SBE in 2002. It has not been monitored in 
the last year. The Threat Levels for this species in SB are based on the monitoring records of the 
individuals in KLOA. There has been no management for this plant. In the coming year, NRS 
will monitor it when in the area for other management. The 'Opae 'ula Watershed Protection 
Project Fence surrounds many plants in KLOA. The planned Helemano fence will protect more 
plants and over a hundred acres of under-surveyed habitat in KLOA. This species is also known 
from the USFWS Refuge to the south of SBE. 

Delissea sllbcordatll 
Species Rarity Level Conservation TCPL 

Potential 
DELSUB 1 4 1 

Delissea subcordata was fonnerly known from the Wai'anae and Ko 'olau mountains. This 
specics grows to three meters tall, has green and white flowers and its berries turn purple when 
ripe. It is now found only in diverse mesic forest on the windward side, and just on the leeward 
side of the Wai' anae Range and is no longer known from the Ko' olau Mountains (Wagner et. a1. 
1990). 
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One mature plant is known in Mohiakea Gulch on SBW. In the last year, a juvenile was broken 
off at its base by a rock dislodgcd by NRS while conducting weed control. The plant was brought 
back to the Army Nursery and three sections have successfully rooted. The stock will be used for 
seed production for reintroduction and storage. The remaining mature plant has High Threat 
Levels from Rats, and Weeds. The plant is inside an exclosure built in December 2001. Access 
to the population is restricted by training activity, which limits the management options available 
to NRS. Without regular access, no rat control can be effectively used at the site. In the last 
year, NRS have controlled weeds at the site and collected mature seed for storage. There have 
been successful collections of mature fruit from this population in the past as well. Collections 
are being stored at Lyon Arboretum. Seedlings from germination testing were grown at the Army 
Nursery. 

In the winter 0[2002-2003 NRS worked with TNC to establish a reintroduction site in Kalua'a 
Gulch in the Honouliuli Preserve. Forty-three individuals were planted inside an ungulate fence. 
NRS and TNC have been monitoring them and conducting weed control in the area in the last 
year. All survived the initial transplant and were healthy and flowering in the spring of2003. 
Seed collected from this population will be stored at Lyon Arboretum. 

In the coming year, NRS will continue to monitor and manage the Mohiakea population and 
work with TNC to secure collections of mature seed from the Kaluaa site. All collections will go 
to Lyon Arboretum. 

Diellia falcala 
Species Rarity Level Conservation TCPL 

Potential 
DIEFAL 4 4 5 

Diellia falcata is a medium-sized fern found in scattered populations in loamy soil. It is known 
only from the mesic forests of O'ahu (Palmer 2003). 

There is one small population in SBS. The site is not protected and has a High Threat Level for 
weeds. There are three sites reported by HINHP to have D. falcala in SBW. These sites have not 
been monitored by NRS, as access to SBW is often restricted. 

There are estimated to be less than 150 plants in SB, a very small percentage of the over 6000 
individuals estimated statewide. Ungulate control would help to stabilize these populations and 
prevent further habitat degradation; however, access restrictions limit the ability of NRS to 
control weeds around rare plant populations in SBW where most are located. This species is not 
a priority for management given the relatively small number of individuals known from SB. 
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Dahautia sher (fiana 

Species Rarity Level Conservation TCPL 
Potential 

DUBSHE 3 4 4 

Dubautia sherffiana is a small shrub up to two meters tall. It is known only from the Wai' anae 
Mountains (Wagner et. a!. 1990). 

D. sherffiana has been observed at five sites in SBW. There are estimated to be about 150 
plants. Seedlings and juveniles have been observed. There is a High Weed Threat identified for 
this species. However, access restrictions limit the ability ofNRS to control weeds around rare 
plant populations. Goats are a threat and are being controlled in the area. In the coming year, 
NRS will note any new locations and additional threats. 

E rId" xocarpus gall/lc ilia /I 

Species Rarity Level Conservation TCPL 
Potential 

EXOGAU 1 4 2 

Exocarpus gaudichaudii is a small tree and is known to be uncommon and scattered across mesic 
to wet forest on all the major islands except Kaua' i (Wagner et. aI. 1990). 

This tree has a scattered distribution on O'ahu. Mature trees are often found by themselves in 
open drier places in wet forest making it hard to accurately estimate its population size, range 
and biology. More must be understood about this species for better management. So far NRS 
knows of fourteen trees in four different areas in SBE and SBW. There are no High Threat 
Lcvels identified for this species, and there are no plants in cultivation. 

Fl ueggea lIeoJVaJVraea 
Species Rarity Level Conservation TCPL 

Potential 
FLUNEO 2 4 3 

Flueggea neowawraea was known from all the major islands. It is known to grow up to thirty 
meters tall with a base of up to two meters in diameter. On O'ahu, it is known only from the 
Wai' anae Mountains (Wagner et. aI. 1990). 

The one tree known from SBW has declined sharply and lost all leaves in the last year. It appears 
to have died but may flush again in the winter. Throughout their range, Flueggea are heavily 
damaged and in very poor condition due to boring by the Black twig borer. Most trees are 
actually relatively young root suckers from very old trees. The tree in SBW had fallen over on 
the ground and was very badly damaged by the Black twig borer. Weeds also have a High Threat 
Level at this population. However, access rcstrictions have limited the ability ofNRS to control 
weeds around this plant. NRS will monitor this tree this coming winter to attempt to salvage 
cuttings. 
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Gardellia lIulflnii 

Species Rarity Level Conservation TCPL 
Potential 

GARMAN 3 4 4 

Gardenia mannii is a tree known from mesic to wet forest on 0' ahu. The corolla is cream 
colored on the outside and white inside. When ripe, the fmit are yellow to orange with a bright 
red pulp (Wagner et. a!. 1990). 

There is one site with four Gardenia trees in SBW. These trees are the only ones known to be 
alive in the Wai'anae Mountains. Although they are a relatively small portion of the known 
plants and were given a TCPL of 4, they do deserve more attention and management because 
they are among the few known from the Wai'anae Mountains. NRS visited these trees to clear a 
fence line in the last year. Mature seed has been brought to Lyon for frozen storage in the past. 
NRS will continue to monitor threats at this population and a small fence will be built in the 
coming year. A High Threat Level was identified for Ungulates and Weeds. Seedlings have 
been found in the patch but are likely trampled by pigs. Due to ordnance and schedule 
restrictions and the remote nature of much ofSBW, there is much area that remains under
surveyed. These areas have good habitat for this species and more plants may be found. 

Two Gardenia mannii trees arc known on SBE. They were found in 2002 and have not been 
monitored since. There arc about 300 trees known from the Ko' olau Mountains. 

In the coming year, NRS will continue to search new areas as access allows. Mature seed will be 
collected and stored at the Lyon Arboretum Seed Storage Facility. A long-term botanical 
garden type setting must be found for this species, so ex-situ stock can be held as mature trees. 

fl b e5per0ll1allllla ar oresce/ls 

Species Rarity Level Conservation TCPL 
Potential 

HESARB 4 4 3 

Hesperomannia arborescens is a tree growing up to five meters tall. It was known from O'ahu, 
Moloka'i and Uina'i (Wagner et. al. 1990). 

There are three known populations in SBE. One population has fifteen mature plants, one has 
twenty- five and another with about fifty. There are juveniles and seedlings found in all three 
sites and a High Ungulate Threat. Ungulates trample seedlings and degrade the habitat and 
substrate. 

Further north in KLOA, there are over ten populations with about eighty known plants. There 
are hundreds of acres of under-surveyed habitat appropriate for this species in SBE. While this 
species will not be a target, in the coming year, NRS will continue to search new areas and map 
new populations. 
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II uperzza mttalls 

Species Rarity Level Conservation TCPL 
Potential 

HUPNUT 1 4 2 

Huperzia nutans (formerly Phlegmariurus nutans) is rare club moss that is endemic to O'ahu and 
Kaua'i. It is a medium-sized, stout, terrestrial or epiphytic plant. The sterile portions of the stem 
gradually transition to the fertile portions (Palmer 2003). 

There is one known individual from SBE. We have collected strobili from other individuals of 
this species many times in the last few years, but have not been able to grow it. NRS has 
collected rhizomes of the more common H. phyllantha to try and determine a propagation 
technique that may work for both. There are no High Threat Levels identified for this species and 
only one Medium Threat for Ungulates. Much under-surveyed habitat still exists for this species 
and future surveys may turn up more plants. NRS will continue to look for this species while 
conducting management in the area. 

J,' 'Il I I OlllVl ea ascent. ens ssp. ascellt ens 

Species Rarity Level Conservation TCPL 
Potential 

JOIASCASC 4 4 4 

loinvillea ascendens ssp. ascendcns is an erect herb growing 1.5 to 5 meters tall with narrow leaf 
blades. It is found as widely separated individuals or small groups of plants in wet forest on 
Kaua'i, O'ahu, Maui, Hawai'i and Moloka'i (Wagner et. al. 1990). 

There are two mature plants and one juvenile plant known from two sites along the ridge 
between Puu Kalena and Ka'ala in SBW. NRS monitors these plants at least once a year during 
other management. 

There are two sites with one plant each in SBE. This species will not be a target for management 
actions in the next year. However, NRS will continue to survey for it when working in 
appropriate habitat. 

Labordia cyrtandrae 
Species Rarity Level Conservation TCPL 

Potential 
LABCYR 1 2 1 

Labordia cyrtandrae is a rare Kamakahala found only on O'ahu. There are only eighteen mature 
plants known today. It was found primarily in the Ko 'olau Mountains but is now known only 
from the Wai'anae Mountains. It is a shrub up to two meters tall and has long (3-4 cm.) bi
valved capsules (Wagner et. al. 1990). 

There are twelve plants known from SBW at four different sites. There have been no seedlings 
observed at these populations, but there is one juvenile. This species is known to be dioecious. 
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Of the twelve plants, three are male, six are female and three are unknown. A High Threat Level 
was given for Weeds because of the blackberry in the area. The Manageability Levels are rated 
as Difficult for fencing and weeding because this species is found only on the steep sides ofMt. 
Ka' ala and some plants may be visited only with a rope. Ungulates threaten the accessible plants 
in the SBW. 

NRS has been collecting seed from these plants since 1996. Seed was brought to the Lyon 
Arboretum and grown out at the Army Nurscry. Two individuals were reintroduced by NRS and 
NARS staff into a protected area in the Mt. Ka'ala NAR in200L These plants are doing well 
and are monitored by NRS and NARS. Nine more juveniles were added in 2003, for a total of 
eleven plants. In the last year NRS has been collecting cuttings from all the wild plants on SBW, 
in an effort to establish a living collection, Plants grown from cuttings in the greenhouse will be 
reintroduced into protected areas on Mt Ka' ala. The cuttings take a long time to root and they 
grow very slowly. It takes a year for a cutting taken from the field to root and become 
established in the greenhouse. Once established, it takes another year to grow shoots big enough 
to take as cuttings. Mature seed can then be collected from the reintroduction for storage. In the 
coming year, NRS expect to be able to reintroduce several more into the Ka 'ala NAR. 

Pigs continue to be a threat to these plants and, 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 stafffrom BWS, NARS and TNC have installed four sections 
of fence around the bog. These sections do not form a complete ex closure, rather bridge gaps 
between natural barriers (cliffs). NRS feel they should exclude ungulates from the bog. In the 
coming year, NRS will monitor the bog for ungulate sign and respond accordingly to keep it 
ungulate free. In the past year, NRS has used staff hunters to control pigs in the bog. This will 
continue in the coming year. 

The range for this species covers hundreds of acres of remote habitat. Surveys would likely 
locate more plants. NRS will continue to monitor the wild plants for fmit and balance the 
founders in the reintroduction site. 

b epl< tum ar I uscu a 

Species 
Rarity Level Conservation TCPL 

Potential 
LEPARB 4 4 3 

Lepidium arbuscula is known from open dry ridges and cliffs in the Wai'anae Mountains on 
O'ahu. It is a small branching shrub up to meter tall with leaves crowded at the ends of the 
branches (Wagner et. al. 1990). 

There are eleven known individuals in Schofield from two sites, There are no representatives of 
these populations in cultivation. No High Threat Levels have been identified and no 
management actions are targeted for this species. This population will benefit from ungulate 
removal, as there are goats in the area. In the coming year, NRS will map any new locations. 
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Lbl" o e tagau d' I Ie Zall(, II var. k I 00 auenS1S 
Species Rarity Level Conservation TCPL 

Potential 
LOBGAUKO 2 2 1 
0 

Lobelia gaudichaudii var. koolauensis is known from c10udswept summit forest in the Ko 'olau 
Mountains. This variety has greenish or yellowish white flowers. The closely related and also 
rare Lobelia gaudichaudii val'. gaudichaudii has pink flowers (Wagner et. a!. 1990). 

On SB, this rare member of the Campanulaceae is known only from one population of about 50 
plants. This is more than 30% of those known statewide. As a member ofthe Campanulaceae 
this species is considered susceptible to seedling predation by slugs and was given a High 
Invertebrate Threat Level. These plants are monitored annually during the flowering season and 
any mature fruit will be collected and stored. No plants have flowered in the past three years. 

There is a High Threat Level indicated for Ungulates. This threat could be easily controlled with 
a small exclosure fence around the population. A small exclosure would contain 100% of the 
known plants on Army land. Although pigs are a high threat, ungulate sign has been infrequent 
in this location recently and the threat may not be enough to wan'ant immediate small-scale 
protection. NRS will continue to assess the feasibility and need for a fence when monitoring in 
the coming year. 

Lobelia Iliihauellsis 
Species Rarity Level Conservation TCPL 

Potential 
LOBNII 4 4 5 

This species of Lobelia is found only on dry cliff faces. It is known from Ni'ihau, Kaua'i and the 
Northern Wai'anae Mountains (Wagner et. al. 1990). 

There are no High Threat Levels identified for this species and only ten individuals are known 
from Schofield. They will benefit from ungulate control being conducted in the area. There are 
no representatives ofthis species in cultivation. This species has a low management priority 
because of the widespread range and large number of individuals. 

L b I" o eta sp. 
Species Rarity Level Conservation TCPL 

Potential 
LOBSP. 1 ? 1 

Two groups of Lobelia are known on SBW. One, near Puu Kalena was found by NRS in 1998, A 
botanist from NTBG found another group on Kama 'ohanui in 2000. According to local 
botanists, all plants in both groups did not match the descriptions for the Lobelia species known 
from the area and were thought to be a distinct taxon. They closely resemble other specimens of 
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Lobelia hypoleuea; however, they lack the dense tomentose lower leaf surface, which 
distinguishes that species. 

Voucher specimens were brought to Bishop and were sent to Dr. Thomas G. Lammers of the 
University of Wisconsin Oshkosh. He is the recognized expert on the Campanulaceae and did the 
classification of the Hawaiian taxa. He said the specimen was of Lobelia hypoleuea and not a 
distinct taxon. Plants are now growing in the tissue culture lab at the Lyon Arboretum and at the 
Army facility. In the coming year, NRS determine the value of these plants. 

Ml' I . , e lcope c lrlstopuersellll 
Species Rarity Level Conservation TCPL 

Potential 
MELCHR 2 1 2 

Melicope ehristophersenii is known from wet forest in the South and Central Wai'anae 
mountains. It grows three to six meters tall and closely resembles two other more common 
Melieope species (P. kaalaensis and P. hono!lIluensis) (Wagner et. al. 1990). 

Because it is considered a Species of Concern, little surveying or management has been done, 
and little information is available on Threat Levels. The highest priority for management of this 
species is more surveys to better determine the popUlation size, threats, range and biology. In the 
last year, a fencing project has begun to exclude ungulates from the top ofMt. Ka'ala. This 
should help to secure habitat for this species. 

Ml' e lcope ClIlerea val". C111era 

Species Rarity Level Conservation TCPL 
Potential 

MELCIN 1 1 2 

Me/ieope cinerea is known only from diverse mesic forest on O'ahu and Maui. It is a small tree 
up to seven meters tall and three varieties are described. One is found on Maui, one in the 
Ko 'olau Mountains and the last variety cinerea, is known from the Wai'anae Mountains. It is 
distinguished by having a densely pubescent inflorescence (Wagner et. al. 1990). 

There arc two trees known from one site on SBW. This species is considered a Species of 
Concern but needs more surveys to determine its current status. NRS have surveyed for this 
species in the last year when conducting other management, but no new plants were found. In the 
coming year, NRS hope to return to the known trees and will note new locations. 

PI II . I' lyl osle!?w ursula 
Species Rarity Level Conservation TePL 

Potential 
PHYHIR 3 4 5 

271 



Phyllostegia hirsuta grows as a shrub or liana and is known from the Wai'anae and Ko' olau 
Mountains ofO'ahu. It is distinguished by dense pubescence on the leaves and branches 
(Wagner et. al. 1990). 

There are three populations with about 34 individuals known from SBW. In the last year, a 
single plant was found while building a fence around Mt. Ka 'ala in SBW. There are no High 
Threat Levels identified for these populations and the Medium Ungulate Threat Level is due to 
goats and pigs. These populations will not be the target of management action due to the 
relatively small number found on Army lands. 

Four mature and two immature plants are known from SBE. They represent a small portion of 
those known statewide and will not be the target of management actions. 

PI II II' Iyl ostegw /nO IS 

Species Rarity Level Conservation TCPL 
Potential 

PHYMOL 1 4 1 

Phyllostegia moWs was known ii'om Moloka'i, East Maui, the Ko 'olaus above Honolulu and the 
Wai'anae Mountains. Today this species is known only from the Wai'anae Mountains and there 
are estimated to be less than fifty individuals at several different locations. It is a sub-erect 
perennial herb and is found in mesic forest (Wagner et. al. 1990). 

One mature plant, two immature plants and four seedlings were observed from SBW in the last 
year. However, in June of2003, the two immature plants were found uprooted by pigs and were 
brought to the AmlY Nursery. 

In July 2000, when the popUlation consisted of six plants, a sample with suspected arthropod 
damage was taken to the D.H. Plant Diagnostics Lab. Spider Mites were found on the sample. 
Spider Mites present a Medium Threat because they are considered, at least in the short tenTI, to 
be non-lethal in the wild. Spider Mites are known to cause major and sometimes lethal damage 
to Hawai'ian plants in the mint family in nurseries on O'ahu. There are not many miticides 
available for use in a non-landscaped, forest area. These factors give this Invertebrate threat a 
Difficult Manageability Level. 

In the last year, NRS worked with TNC to establish a reintroduction site in Kaluaa Gulch in 
Honouliuli. Twenty-five mature plants from SBW stock were reintroduced into this site. In the 
coming year, NRS will continue to work with TNC to maintain this site and supplement the 
reintroduction with unrepresented stock. Mature seed collected from these plants will be stored at 
Lyon. 

In SBS, there are four mature individuals. This population is not fenced and pig sign has been 
noted in the past. NRS is considering fencing for other species near this popUlation, and the 
fence would include some of these plants. Weeds are considered a High Threat and rock falls 
also have been noted as a potential threat. Despite small and declining popUlation numbers, NRS 
is unable to augment or reintroduce these plants due to range and ordnance restrictions in SB. In 
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the coming year, NRS will establish a living collection of this population and seek permission to 
reintroduce in SBS. 

PI antago prlllceps var. prlllceps 
Species Rarity Level Conservation TCPL 

Potential 
PLAPRIPRI 2 4 4 

Plantago princeps var. princeps is known from the Wai'anae Mountains ofO'ahu. It can grow 
Up to a meter and a half tall with branching stems (Wagner et. al. 1990). 

There is one population of twenty mature plants and at least three juveniles in SBW. These are 
part of the less than 250 individuals of this endemic species known statewide. No High Threat 
Levels are identified for this species in SBW. A Medium Threat Level was given for ungulates 
because the population is not fenced, and a large population of goats north of the range is moving 
south. 

NRS collected a single cutting for propagation trials at the Army nursery. The cutting rooted 
successfully but later died. NRS also collected dozens of fruit for seed storage at Lyon 
Arboretum. NRS has visited this population in the last year to monitor for new threats and any 
change in population structure. In the coming year, NRS hope to collect mature seed for long
term storage at Lyon and will monitor for any new threats. 

PI d aty' eSl/la corn uta var. d ecurl'ens 
Species Rarity Conservation TCPL 

Level Potential 
PLACORDEC 2 4 4 

Platydesma cornu/a var. decurrens is only known from the Wai'anae Mountains, on O'ahu. It is 
known to grow one to two meters tall and has white flowers that form along the lower stems. It 
has different leaf-bases from the cornuta variety (Wagner et. al. 1990). 

This variety is included because it was estimated to have a total population size ofless than 250 
individuals. However, in 2000-2001 NRS counted more than 200 individuals on 'Ohikilolo 
Ridge in M1'lkua alone. NRS is working with State and Federal agencies to get an accurate 
estimate of the population size for this variety. Until a good estimate is available NRS will 
continue to map and update records for this variety. There is a Medium Ungulate Threat 
identified in SBW because of the large number of goats to the north. Ungulates are being 
controlled along the boundary ofSBW and in Lower Ka'ala Natural Area Reserve to the north 
but no fencing is planned. A Not Possible Manageability Level is given for fencing because of 
UXO. During surveys in M1'lkua, most of the plants showed damage from invertebrates. Many 
had unidentified aphids and other arthropods on the growing tips, causing damage to the plants. 

NRS has increased the number of known plants on Army lands in the last year but do not have 
accurate estimates of the number of plants known statewide. This has resulted in a High 
Conservation Potential. This should be reduced in the coming year, as accurate statewide 
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numbers are re-calibrated, Surveys and new estimates in the next year will better determine 
population size and distribution and tell NRS how much Anny conservation efforts will help the 
species as a whole, 

Pleomele forbesii 
Species Rarity Level Conservation TCPL 

Potential 
PLEFOR 2 4 4 

Pleomele forbesii can be found only in the dry to mesic forests of the Wai'anae and Ko 'olau 
Mountains ofO'ahu, It can grow to be seven meters tall and the fruit is borne on 7-12 centimeter 
long peduncles (Wagner et. al. 1990), 

There are estimated to be less than 250 individuals of this species left in the wild, In 2000, NRS 
began to keep a running total for the number of trees found on Army lands, While NRS has not 
been monitoring these trees, a map and population estimates have been done for the ranges 
where this species is found, So far thirty trees have been counted and mapped on MMR and 
sixteen on SB, There are thought to be more plants on Army ranges and NRS will continue to 
count and map new plants, 

There arc no High Threat Levels identified for this species and it will not be the target of 
management. There has been no collection of this species on SB for ex-situ cultivation, So far 
surveys by NRS are not able to indicate that there may be a change from the estimate of 250 
individuals left in the wild, The TCPL has been changed to indicate assessments of the 
Conservation Potential for the plants found on Army lands, 

Pl'itchardia kaalae 
Species Rarity Level Conservation TCPL 

Poten tial 
PRIKAA 2 2 1 

Pritchardia kaalae is known to grow up to five meters tall and is found in mesic forest and cliffs 
in the Wai' anae Mountains (Wagner et. al. 1990), 

There are thought to be 223 individuals in four areas on O'ahu , There are four mature and six 
juvenile trees on the boundary ofSBW and Wai'anae Kai Watershed Protection Area, These 
trees are on the leeward side ofthe ridge on State land and not on SBW, NRS has been 
monitoring, collecting and conducting rat control on quarterly trips in the area, 

This population was given a High Threat Level for Rats and Weeds, Rats are known to eat the 
fruit and destroy the embryos before they can mature, In August 2001, rat bait stations were 
installed around the trees, In 2002, NRS expanded the grid, doubled the number of stations and 
in 2003 changed the bait four times, Rats are being controlled at the site in an effort to collect 
mature fruit for storage and establishing a living collection at a secure site, There is no long-term 
management proposed for this site, This population has a Medium Threat Level for Ungulates 
due to the goats that are found in Wai'anae Kai and pigs found in the area, NRS is working with 
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the State and the USDA on a management plan for ungulates in the area. So far, the goats have 
not damaged the plants. 

Disturbance by feral ungulates has increased the spread of non-native understory plants and 
canopy cover in this population. Weed control around the plants may not increase the native 
plant cover as many of the native species have been completely displaced and may be slow to 
retum. NRS and botanists from NTBG have collected mature fruit from three of the four mature 
trees and there are over twenty juvenile plants from these collections growing at the Pahole 
nursery. NRS is working with the state NARS program to secure a site to plant these trees. In 
the coming year, NRS hope to establish a planting at the Lyon Arboretum. 

P I tera yXUI macrocarpa 
Species Rarity Level Conservation TCPL 

Potential 
PTEMAC 3 4 3 

Pteralyxia macrocarpa is a tree found in diverse mesic forest on O'ahu. It can grow up to fifteen 
meters tall, produces large red fruit when ripe and a milky white sap (Wagner et. al. 1990). 

There are a few dozen trees known so far Ji'om SBW and SBS. Small groups of trees are 
distributed in the mesic forest of the Wai'anae Mountians. There are usually two to twenty trees 
in a group and large gaps between the groups. The fruits are large and probably not dispersed far 
from the parent tree. There are estimated to be less than 250 individuals on O'ahu so NRS has 
been noting locations and generally monitoring for species range, phenology, structure and 
threats. 

There is a Medium Ungulate threat identified for this species due to the large group of goats just 
north of SBW. Fencing is not an option at this time due to UXO concems in SB. This species 
has large fruit with big endosperms that would be attractive to rats. In Makua, NRS noted better 
recmitment of seedlings from two Pteraiyxia trees in an area where rat control is being 
conducted around a snail population. Large-scale rat control via aerial dispersal would benefit 
this species in SBW. It is listed as a Species of Concem but may warrant better protection given 
the small population size and threat levels. NRS will continue to map and note population data 
for new plants ofthis species in the coming year. 

P . I d tens tyagatel 
Species Rarity Level Conservation TCPL 

Potential 
PTELYD 1 4 2 

Pteris lydgatei is a medium-sized terrestrial fem, and is known from especially wet locations 
usually near gulches. It is known from O'ahu, Maui and Moloka'i(Palmer 2003). 

There is one site with six individuals in SBE. Since it represents such a small percentage of 
those known statewide «200), it is not the target of any management actions. There is mllch 
undersurveyed habitat for this species in the Ko' olau Mountains and targeted surveys would 
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likely turn up more plants. NRS will continue to monitor this population. It is fairly s,lfe from 
ungulate impacts because it is up on the stream-bank but other appropriate habitat continues to 
be degraded by pigs. Large-scale fences are necessary to exclude pigs from these fragile 
habitats. A fence is being planned by the KWPP to exclude pigs from the upper section of the 
Helemano drainage. The fence would run adjacent to the 'Opae'ula fence and will protect more 
habitat for this species. 

Schiedealtookeri 
Species Rarity Level Conservation TCPL 

Potential 
SCHHOO 3 3 4 

Schiedea hookeri is a small shrub known from the Central and Northern Wai'anae mountains. It 
is described as being scattered and locally common in diverse mesic forests (Wagner et. al. 
1990). 

This species is found in SBW and SBS and there are no High Threat Levels. There are estimated 
to be about 400 individuals on O'ahu. There is one site on SBW with five mature plants and 
there is one large group of a hundred plants located on the Wai'anae Kai side of the boundary 
with SBW, but these are not included in the SBW plant total. 

In the last year NRS found a new site with forty mature plants in SBS. There have been seedlings 
and juveniles observed in these populations. There is no management prioritized for this species 
because UXO restricts the large-scale management options available to NRS in SBW. Ungulates 
arc being controlled in SBW and weeds are controllcd on a small scale when possible. NRS has 
successfully rooted cuttings of this species in the past year during propagation trials. NRS will 
monitor these plants in the coming year for changes in population structure and threats. 

Schiedea ]walae 
Species Rarity Level Conservation TCPL 

Potential 
SCHKAA 1 4 1 

Schiedca kaa/ae is known only from O'ahu. It is usually an unbranched shrub with the leaves 
clustered at the apex (Wagner et. ai. 1990). 

In late 2002, one mature individual was found in SBW. This is the first time this species has been 
reported from SB and is a significant find. A broken branch was taken as a cutting at the time, 
but later failed to root. In the last year, NRS collected mature seed from the plant. It was stored at 
the Lyon Arboretum and is being germinated at the Army Nursery, Plants grown from these 
collections will be kept in the greenhouse to produce seed for storage. While ungulates are not a 
direct threat to the plant, pigs digging above the plant could dislodge enough debris to knock it 
loose or smother it. NRS will assess the need for protection in the coming year. 

There are thought to be less than thirty mature individuals in the wild and this species is a high 
priority for conservation agencies. In the coming year, NRS will work with other agencics to 
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protect this species throughout its range and will secure the stock from the SBW individual. If 
access allows this species will be a high priority target for surveys in the coming year. 

S I' I c net ell pelltaJ1zera 

Species Rarity Level Conservation TCPL 
Potential 

SCHPEN 2 4 4 

Schiedea penlamera is known only from the Wai'anae Mountains on O'ahu and was recognized 
as a spccics in the recent revision of the Manual (Wagner et. al. 2001). It was known as 
Schiedea pubescens val'. purpurascel1s. 

There are six sites with about fifty-seven mature individuals on SB. None of the sites are 
protected by fences and goats are a threat to some of the sites. In the coming year, NRS will 
build a small exc10surc in SBS. It will protect some of the plants found there and provide secure 
habitat for recruitment. Ungulate control is not feasible in SBW due to ordnance restrictions. 

Sicyo\' lallceoloidea 
Species Rarity Level Conservation TCPL 

Potential 
SICLAN 1 4 2 

Sicyos lanceoloidea is a percnnial vine, has a woody base, and broad ovate leaves. It is 
uncommon in the mesic forest on 0' ahu (Wagner et. al. 1990). 

There are five mature and six immature plants known from four sites in SBW. In the last year, 
one population was relocated and a new one was found. This species is increasingly rare, and 
there arc estimated to be less than fifty individuals in the wild. Medium Threat Levels are given 
for Ungulates and Weeds. This species would benefit from weeding and fencing; however, 
access restrictions in SBW limit management options. It is only a Species of Concern, but 
should receive more protection, given the small known population size. Mature seed was 
collected from one site in the last year and was stored at Lyon. NRS will attempt to collect more 
seed for storage in the next year. 

Tctrap/asandra gyJllnoca/'pa 
Species Rarity Level Conservation TCPL 

Potential 
TETGYM 2 4 3 

Tetraplasandra gymnoCClI1Ja is a tree species known from scattered locations in mesic to wet 
forest in the Ko 'olau Mountains. It can grow up to 10 meters tall (Wagner et. al. 1990). The 
majority of the known plants are on the windward side. They can be found in wet summit to 
mid-elevation mesic forests. 

There arc three known individuals of this species in Schofield Barracks East Range. The sites 
where these trees are found on SBE are marginal and the trees do have Medium Ungulate and 
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Weee! Threats. This species has a wide and scattered distribution and there are likely more trees 
to be found. It is not the target of management actions given its low Conservation Potential and 
having only Medium Threat Levels. NRS will continue to map locations of this species, and note 
threats. This species will not be the target for surveys in the coming year. 

Urera kaalae 
Species Rarity Level Conservation TCPL 

Potential 
UREKAA 1 4 1 

Urera kaalae is known to be rare on slopes gulches in the south and eentral windward Wai' anae 
Mountains. It is a member ofUrticaceae and is thought to be dioecious or occasionally 
monoecious (Wagner et. a1. 1990). 

U. kaaiae has been declining recently throughout its range. It is found only in the Wai'anae 
Mountains. The trees in SBS arc the northernmost plants known. There were three trees known 
from SBS in 1997 and now only one U. kaalae is left. One died in 2001, and last year another 
was hit by a falling rock and broke off at the base. 

Maturc fruit have been collected from the three trees and brought to Lyon for long-term seed 
storage. Propagules from two trees have been grown for reintroduction. This species has a High 
Weed Threat in SBS due to both canopy and understory weeds. In 1999, three juvenile plants 
were introduced to SBS to augment the declining population. These trees are healthy, flowering 
and are monitored annually by NRS. 

The Nature Conservancy's Honouliuli Preserve is just south of Army land on the windward side 
of the Wai'anae Mountains. Trces known from Honouliuli and the Urera kaalae found on Army 
land is likely part of a larger population that used to span the boundary. NRS has cooperated 
with TNC to reintroduce plants collected from Army lands onto the Preserve to encourage gene 
flow between these fragmented populations. In the last year, NRS assisted TNC in 
supplementing this site with eight more plants and has been controlling weeds in the area. In the 
coming year, NRS will continue to work with TNC to maintain this site, and monitor and collcct 
from the remaining SBS tree. 

V. I I io a chamissOlllal1ll subsp, c wmiSSOllialla 
Species Rarity Conservation TCPL 

Level Potential 
2'IOCHACHA 3 4 1 _. 

Viola chwnissoniana subsp. chamissoniana is known to be rare on dry cliffs in the Wai'anae 
Mountains. It is a slender shrub with the leaves clustered toward the ends of the branches 
(Wagner et. a1. 1990). It is usually found on cliffs or very steep slopes and has flowers with 
large white petals. There are seven sites with this sub-species in the Wai'anae Mountains. Two 
are in Schoiield Barracks, the largest one is on MMR and five others arc scattered throughout the 
central and southern Wai'anae Mountains. 
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In SBW, there are about thirty mature plants and a few juveniles and seedlings. They have been 
monitored by NRS for several years. In the last year, NRS has taken cuttings to establish a 
collection at the Army Nursery. They rooted well (>90%) and are being grown at the Pahole 
Nursery. These plants will be grown for seed production to establish germination and storage 
methods. 

Plants were relocated by NRS on Puu Hapapa in SB South Range in 2000. There are sixteen 
mature plants and a few seedlings. NRS has collected from this population to establish a living 
collection in the past year. These plants will also be grown for seed production in the nursery. 

There are no High Threat Levels identified for these populations. Goat sign has not been detected 
south ofPuu Kalena. These populations were given a Medium Ungulate Threat. NRS are 
participating in an inter-agency working group targeting goat populations in the Wai' anae 
Mountains. The group funded removal of goats in the area and has plans to continue control. In 
the coming year, NRS will continue to monitor these populations and collect from unrepresented 
individuals for living collection. 

Viola 0 'altuellsi5 
Species Rarity Level Conservation TCPL 

Potential 
VIOOAH 2 4 4 

Viola 0 'ahuensis is known from c10udswept summit regions in the wet forest of the Ko' ohm 
Mountains. They arc crect un-branched sub-shrubs and have pale yellow flowers (Wagner et. al. 
1990). 

This species is known from one site in SBE. NRS has not monitored these plants since they 
were discovered by HINHP. A High Threat Level was given for Ungulates, as pigs are known to 
trample and degrade habitat for this species. 

The 'Opac'ula Watershed Protection Project fence encloses and protects some of these plants in 
KLOA. This species is expected to benefit greatly from protection within the 'Opae'ula and 
Helemano fences due to the susceptibility of its habitat to ungulate damage. Weed control, 
focused within the fence exclosures, will benefit the Viola along with other rare species. Large
seale fencing must continue to secure the habitat necessary to suppOli this species, and no fences 
are currently planned for SBE. NRS will continue to search for this species, note threats and 
support ecosystem protection. 

Zanthoxylum 0 '{//l/Iellse -
Species Rarity Level Conservation TCPL 

Potential 
ZANOAH 2 4 3 

Zanlhoxyiunl 0 'ahuense is known from mesic to sometimes-wet forest in the Ko 'olau Mountains 
(Wagner et. al. 1990). 

279 



There is only one tree known from SBE, although a few arc known just north oflhe boundary in 
KLOA. There are no High Threat Levels identified for this species on SBE and it is not the 
target of management actions. It does benefit from ecosystem-level management of pigs and 
weeds. There are no representatives of this species in cultivation. NRS will continue to map 
locations of this species but it is not targeted for management action due to the low Conservation 
Potential and lack of High Threat Levels. 

There are estimated to be less than 250 mature trees island-wide. This species is considered only 
a Candidate for Endangered Status but warrants further protection due to the low number of 
known individuals. There are no juveniles or seedlings found around these trees. In the last year, 
NRS observed possible rat damage to a mature tree. NRS will continue to monitor these trees 
when conducting management in the area. 
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3.8 Kahuku Training Area 

Bobea tilllollioides 
Species Rarity Level Conservation TCPL 

Potential 
BOBTIM 2 4 3 

Bobea timonioides is a tree growing up to 10 meters tall. It is known from dry to sometimes
mesic forests on Hawai'i, Maui, O'ahu and Kaua'i (Wagner et. al. 1990). 

There is one known individual in KT A, so this species has a low Conservation Potential. It is 
listed as a Species of Coneem, however more surveys and perhaps protection are warranted 
given the threats and small known population size. There are estimated to be less than ten 
mature individuals statewide. There are no juveniles or seedlings known in KTA. 

NRS will map this species as individuals are found to better assess population size and structure. 
MUs must be surveyed and defined in KTA. This species will be a target for any surveys in 
KT A next year. 

Cyanea koo/allellsis 
Species Rarity Level Conservation TCPL 

}'otential 
CYAKOO 4 4 4 

C)!III1Ca koo/auensis is a small woody shrub with flowers with dark magenta corollas. It is found 
on exposed ridges in cloud-swept wet forest and less often in mesic valleys (Wagner et. al. 
1990). 

There are estimated to be more than a thousand individuals in the Ko 'olau Mountains, and only 
one report of two plants in KTA. As a member of the Campanulaceae family, it was given High 
Threat Levels for Inveliebrates, Rats, and Ungulates. 

There are hundreds of acres of under-surveyed, appropriate habitat for this species in KT A. 
There are no management actions targeted for this species because of the high TCPL score. NRS 
expects to continue to find plants during surveys for other species. NRS will continue to note 
new plants and monitor for new threats. There is low Conservation Potential for this species in 
KTA, givcn its overall distribution and population size. 

Eugenia koo[allensis 
Species Rarity Level Conservation TCPL 

Potential 
EUGKOO 2 1 1 

Eugenia koo/allensis is known fr0111 dry gulches and slopes on O'ahu and Moloka'i (Wagner et. 
aL 1990). 
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Over 95% of the Eugenia known statewide are found in KTA. Seedlings and juveniles are found 
in the populations on KTA. There are two High Threat Levels identified for Fire and Weeds. 
The High Fire Threat is due to military and publie use of the range. In 2000, a fire suspected to 
have been ignited by a flare and grenade from Marines using the Training Area hurned within 
400 meters of a stand of Eugenia trees. In the last year, another fire burned near two known 
populations of this species. One juvenile and one mature tree showed signs of heat stress. The 
tire burned to within a half meter of seedlings, likely killing others and the tire burned to within 
six meters of juvenile and mature trees. A branch of a mature tree was cut in order to fortify a 
firebreak. The firc occurred while troops werc clearing a helicopter landing zone. NRS 
documented lethal damage to several native species in the area. Plants of twenty-eight native 
species including Acacia koa, Santalum jreycinctianum, Bohea eiatior, Pouteria sandwicensis, 
and Xlyosrna Hawai'iensis were killed. (See Appendix 8) 

The High Weed Threat is from the presence of Ardisia elliptica and in the populations. In the 
last year, NRS visited each of these populations once and two of them (wice for weed control. In 
the coming year NRS will try to visit each population twice. In the coming year, NRS will 
determine the threat posed by Casuarina equisetifolia. 

The fruit of this species may be susceptible to rat predation and the trees will be monitored for 
this and any new threats. MUs must be surveyed and defined in KT A. 

Gardenia manllii 
Species Rarity Level Conservation TCPL 

Potential 
GARMAN 3 4 4 

Gardenia mannii is known to occur in mesic to wet forest on O'ahu and is one of three species 
endemic to Hawai'i. This species is a tree growing from five to fifteen meters tall. The leaves 
are clustered at the tips of the branches. The flowers are white, fragrant, open in the late 
afternoon, and last for two days. The fruit is yellow to orange with reddish orange pulp (Wagner 
et. al. 1990). 

There are only two reports of this species from surveys ofKTA by HINHP. NRS has not 
revisited these plants since, and there are no High Threat Levels given for this species. This 
species will not be a target for surveys next year but NRS will continue to look for it when 
working in appropriate habitat. 

T I I etrap aswu ra J<Yl1lllOcarpa 
Species Rarity Level Conservation TCPL 

Potenthll 
TETGYM 2 4 3 

Tctraplasandra gymnocilljJa is a tree up to 10 meters tall and is known from scattered locations 
in mesic to \Vet forest in the Ko 'ohm Mountains (Wagner et. al. 1990). The majority of these 
trees are known from the windward side. 
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There are a few individuals known [rom the summit region ofKTA. Joel Lau ofHINHP 
reported these trees in 1995, however, NRS has yet to monitor them because of the low TepL. 
NRS worked with Mr. Lall to define the threat levels for these trees. This species has a wide and 
scattered distribution and there arc likely more trees to be found in and outside ofKT A. There is 
no adequate ex-situ stock being grown or stored and seedlings and juvenile trees are rarely seen. 
NRS will survey for more trees while in the area and will collect mature fruit for seed storage 
trials if available. MUs must be surveyed and defined in KTA. NRS will try to collect from this 
species in the coming year for seed storage trials. Once the seed storage potential for this species 
is determined, collections should be made for long-term storage. 

284 



IV 
00 
V, 

""'-n 
or 

& 
" p 

" " "-
p 

" 

en 

-

'" 
N 
0 
? 
'"' 0 
0 

'" 

'0 0 

? 
~-'~ 
0 

~ 

~. 

0 

1""--
0 

1° 
0 

-< 
v v, 
0 

Z 

-< 

-< 
'7 
-"'-

r 

:I: 

tJ 

~ 

f9 
r 

rj}---- ''''-=1 
'0 ~ :::1.' 
(t> :JJ = 
" ~ (J~' ;;. 
~ :.:. =-

~ " O· -
:< :< .. .. 

"'. 
" ~ 
<~ 

Federal Status 

Pop. On T.A. 

"" Ind. On T.A. ~ 
-- §" 

Pop. On O'ahu o· 
:< 
CJO 
t::;' 

Ind. On O'ahu " " " "-
::> 

Pop. In State ~ 
~ .. - ::. 
"" " Ind. In State 10" ." 

---_. 
Coli LFY 

-
#Paholc 

#A,'my 
-_._-- ,." 

# Botanical G,udcns ';' 
~ 

Lyon Greenhouse " (F) '--'-Lyo-n---
~ I\licrm . . 
" Seed Storage ~ 

% Represented Ex-situ 

Reintroductions 

Seedlings ~ 
~ 

" ~ 
JUllvcnilcs " ~ 

Fire 
I.<?:---,.., 

------ =-
Invertebrate Threat ~ 

" " Invert. Manageability ~ 

" " \Vecd Threat 0-
---- ::: 

\Vecd l\'lanagcability ., 
g 

Ungulate Threat Q 

" " Oug. Manageability g 
Rat Threat r' 

-l ., 
0-
ro 
eN , 
tJl 

o 
S· 
.0 
=., 
:; 
§; 
:::: 
~ ., 
~ 

~ 
'" '" .., 
<: ., .... c· 
:: 



3.9 Dillingham Military Reservation 

Sclliedea kea/iae 
Species Rarity Level Conservation TCPL 

Potential 
SCHKEA 3 4 4 

This species is found in the Wai' anae Mountains in Sapindus forest and on steep slopes 
and exposed ledges, It is a sprawling subshrub that flushes with winter rains. It is 
thought to be dioecious (Wagner et. a1. 1990). 

There is one population with fifteen mature individuals in DMR. There were 28 
seedlings and three juveniles in this population when monitored in the last year. The 
population is located on a rocky outcrop at about 350 feet in elevation above the 
S'apilldus forest patch. There is a large strip of grass (Cenchrus ciliaris) between the 
forest patch and the outcrop. The Cenchrus ciliaris is smothering potential habitat for 
this species and is the reason for the High Weed Threat Level and the Medium Fire 
Threat Level. The grass would be difficult to control because it extends onto a cliff and 
because of the huge amounts of seed being produced in the area. There are other 
populations of this species in the Mokule' ia area and there is more unsurveyed suitable 
habitat within DMR to the east of this population. 

In the last year, NRS has monitored the population and collected from two unrepresented 
individuals. In the next year, NRS will monitor the plants once for new threats and collect 
from any other unreprcsented individuals. 
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3.10 Off-site Actions 

3.1 O.a Honouliuli 
NRS had been working with The Nature Conservancy (TNC) to secure reintroduction 
sites in Honouliuli, for species that cannot be protected on SB. Until recently, fencing 
has not bcen an option in SBW and species there had no hope of protected habitat in the 
area. 

Delissea subcordata--- Forly-three plants grown from collections madc from SBW-A 
have been reintroduced into the Kaluaa fence in the last year. In the coming year, NRS 
will work to balance the founders at this site and maintain native cover through weed 
controL Mature seed produced at this site will be stored at Lyon. 

Phyllostegia mollis-- Twenty-five plants grown from collections made from the SBW-A 
population have been reintroduced into Kaluaa in the last year. In the coming year, NRS 
will work to balance the founders at this site and maintain native cover through weed 
controL Mature seed produced at this site will be stored at Lyon. 

Urera !wale·-- In 2002, NRS secured permission to constlUct a fence in SBW; however, 
access restrictions limit monitoring. Due to these restrictions, NRS has been utilizing 
protected area to the south in Kalua'a for reintroduction of this species. NRS has worked 
with TNC for the past two years, and planted a several dozen Urera kaalae. In the last 
year, NRS and TNC planted eight more plants at the Kaluaa site. In the coming year, 
NRS will continue to work with TNC to supplement the reintroduction site with 
unrepresented individuals, and maintain native cover. 

Schiedea kaalae- A single individual collected from Huliwai (HUL-A) by TNC staff 
was received by NRS in the last year. This plant will be grown as a propagulc source and 
living collection. Propagulcs collected from this plant will be stored at Lyon and grown 
for reintroduction. 

3.10.b Ka'ala NAR 

A fence surrounds sections of the Ka' ala bog, but does not exclude pigs from other 
sections. In the last year, NRS has worked with NARS, BWS and TNC to fence gaps 
between natural boundaries (cliffs) in an effort to completely exclude pigs from the bog_ 

111sinidcndron trinerve-· NRS has been coordinating with NARS to monitor plants 
reintroduced into the ex closure in 2000. In 2001-2002, NARS staff monitored these 
plants and planted over seventy more. In the past year, NRS staff continued to work with 
NARS to monitor the plants and supplemented the site with unrepresented individuals 
grown at the Paholc facility. During ungulate surveys in the bog on BWS land, NRS 
found new popUlations of this species. Population data has been made available to the 
landowners. 

Labordia cyrtandrae _.- NRS and NARS reintroduced two plants into the fence in 2000_ 
So far, these plants have been monitored at least twice a year, and are doing well. In the 
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last year, NRS planted nine more and will continue to work with NARS to supplement 
the reintroduction site with unrepresented stock in the coming year. 

3.10.c Makaha 

Sanicula mariversa-ln the last year, NRS collected from the MAK-A population and 
brought the mature seeds to Lyon for storage. Ungulates are a significant threat to this 
population. In the coming year, NRS will continue to work with the landowner (BWS) to 
control threats around the plants and collect from unrepresented individuals. 

In July 2003, NRS surveyed for this species at another site, (MAK-B), where two plants 
were reported by NTBG in 2000, bllt none were found in July. In the coming year, NRS 
will survey again in this area during flowering season. 

Cyanea longiflora··--- In the last year, NRS monitored and collected from the Makaha 
plants. Mature seed was brought to Lyon for storage. Ungulates arc a significant threat to 
this population. In the coming year, NRS will work with the landowner to address the 
threats to these plants and collect mature seed for storage at Lyon. 

3.10.<1 Ka' cna Point 

ChanUiesyce celaslroides var. kaenana---· There are estimated to be about 320-470 plants 
on the north side ofKa'ena Point (KAE-A) and about seventy plants on the Keawa'ula 
side (KAE-B). Many of these fall within the NAR and are protected from off-road 
vehicles. In the last year, NRS spent 141 person hours over five trips conducting weed 
management around and within two groups of plants on the north side (KAE-A). The 
weed control is discussed in detail in Weed Management (Chapter 2). 

[n the last year, NRS bagged the branches of nine plants of the Keawaula population 
(KAE-B) in an effort to collect mature seed. This project is ongoing and mature seed will 
be stored at Lyon Arboretum, 

3.10.c Paholc NAR, Kapuna Gulch 

Cyanea superba ssp. superba·-- There are two NARS reintroduction sites (KAP-A,B) 
that NRS has been helping to monitor in the last year. NRS coordinated with NARS to 
keep the bait stations full at both sites while the fruit matured. Mature fruit was collected 
from the plants and brought to Lyon for storage. In the coming year, NRS will continue 
to work with NARS to monitor, protect and collect from unrepresented plants. The KAP
A site was planted in 1996 by NARS, and was supplemented with MMR stock in 2000. 
In the last year, four of the oldest plants in the KAP-A site flowered and produced fruit. 

In the KAP-B site sixteen plants flowered and produced fruit. NRS also collected 
samples for genetic analyses by Dr. Cliff Morden of the U.H. Botany Department. This 
information will be used to direct reintroduction based on the amount of variation found 
within plants at already existing sites. Un/under-represented plants will be added to 
existing reintroduction site to balance the founders. 
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3.1 o.r Pahole NAR, Pahole Gulch 

Alsinidendron obovatum-- In the last year, NRS has supported NARS in the 
reintroduction of stock collected from the PAH-B population back into Pahole NAR. The 
site was chosen by NARS staff and has been monitored since by NARS. 

There arc three sites in Pahole where this species was known (PAH-A,B,C). All were 
visited in the last year, to check for new plants; none were found. In the coming year, 
NRS will again work with NARS to monitor these sites. 

Cenchrus agrimonioides var. agrimonioides-- There is one reintroduction site on the 
Pahole side of the boundary ridge between Pahole and Kahanahaiki (PAH-A). This site 
was chosen by NARS and NRS and planted in 2000. The stock was collected from 
Kahanahaiki and grown by NRS at the Army facility anel at the Pahole nursery. NRS 
monitors this site annually and has conducted weed control at the request ofNARS staff. 
NRS will continue to monitor this site in the coming year. Below is a graph of the 
average survivorship of Cenchrus at this site. It has remained at 90% for the last year and 
NRS expect this trend to continue. Thcre arc juveniles and seedlings and mature FI 
plants now at this site. See the MMR section for a comparison of this site and the MMR
E site. 

Figure 3-20 Average survivorship of Cellcl/rlls agrimollioities val'. agrimollioides at 
PAll-A 
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C)'{[llea grimesiana SSp. oba/ac-- In the last year, NRS has supported NARS in the 
reintroduction of stock collected from a Pahole population back into Pahole NAR. The 
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site was chosen by NARS staff and has been monitored since by NARS. In the coming 
year, NRS will work with NARS to monitor and collect from unrepresented wild plants 
for a Living Collection, storage at Lyon and reintroduction. 

C)lanca superba ssp. superba····· A reintroduction site (PAH·A) was established in 
January of2001 and the plants have grown rapidly. Two plants in the PAH-A site 
matured and will flower this year. These are the first plants to flower that were planted by 
NRS. Mature seed will be collected and stored at Lyon. Below is a graph of the average 
height of plants at this site. It has increased steadily since February of2001, with only 
one dip when measured early last year. This could he due to plants killed by a treefall that 
year. When monitored again in August of 2003, the average height increased again. NRS 
expects the trend to continue as more plants reach maturity. 

Figure 3-21 Average Height of CY(lIlea sliperba ssp. sliperba outplal1tillgs at PAH-A 
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Figure 3-22 Average Survivorship of Cyallea sliperba ssp. sliperba outplal1til1gs at 
PAH-A 
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Above is a graph ofthe average survivorship at the PAH-A site. The plants were watered 
throughout the first summer only. The survivorship began to drop after the second 
summer. It has leveled out in the last year ancl NRS expects the average to remain at 75-
80% over the next few years. 

Delissea subcordata--Plants grown from collections made in Pahole NAR were 
reintroduced into Kahanahaiki Gulch in 1999. NRS will continue to work with NARS 
staff to secure stock from the Pahole plants in the coming year. The reintroduced plants 
arc doing well and have produced fruit. Mature seed is being stored at Lyon. In the 
coming year, NRS hope to have results from a genetics test on the juvenile plant in 
Kahanahaiki and the NAR stock used in the reintroduction. This may establish the 
source of thc juvenile plant, which was discovered a hundred meters from a 
reintroduction site. In the coming year, NRS will work with NARS to monitor and collect 
from unrepresented plants for a living collection, storage at Lyon, and reintroduction. 

Phyilostegia kaalaensis--- In the last year, NRS has received propagules from Lyon that 
were collected from Pahole in 1998. They are being grown at the Army Nursery and will 
be kept for a living collection and as a propagule source. In the coming year, NRS will 
work with NARS to manage this population for stability. 

3.10.g Pahole NAR, KeawapiJau 

Phylloslegia kaalaensis--- In (he last year, Lyon sent propagules collected from the 
Keawapilau site. There arc no plants known from this site anymore. The plants were 
being held in tissue culture and are now being grown at the Army Nursery. They will be 
kept as a living collection and as a propagulc source. There are still plants being kept at 
Lyon. 

3.10.h Lower Ka'ala NAR 

Phyllostegia kaalaensis~ The LKN-A population was monitored by HINI-IP and NRS in 
the last ycar. It was found to be in declining health and cuttings were salvaged from five 
plants. They were brought to (he Army Nursery and will be kept as a living collection and 
propagule source. 

Delissea subcordata---- The Palikea Gulch plant was visited in the last year. However, the 
fruit was found to be infested by a leaf-rolling moth Amorbia emigratella and was ruined. 
In the ncxt year, NRS will bag the fruit when it is immature in an attempt to prevent the 
infestation and to collect mature seed for storage at Lyon. 

The Kaawa Gulch site was visited by NRS and I-IINHP last year, but no plants were 
found. The site was sevcrely degradcd by ungulates and (he population is thought (0 be 
extirpated. 

F/lleggea neowawraea---- NRS and HINHP visited the Kaawa Gulch (rees in the last year. 
Mature fruit was collected from the ground under one of the (rees and two seedlings are 
in the Micropropagation Lab at Lyon. 
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3.10j lVIakaleha 

Alsillidelldron obovatum-- This is the only known site with wild plants. NRS found 
these plants during surveys in 2000. Since then NRS has monitored them annually and 
collected mature fruit several times for propagation and storage. In the coming year, 
NRS will secure stock from this site and work with NARS to monitor these plants. A 
small fence will be built to protect the plants from'ungulates in the coming year. Slugs 
are known to be a threat to this species and may be the cause of seedling mortality at this 
site. Plants grown from seed arc being kept at the Army Nursery as a living collection 
and propagule source. A reintroduction iste will be chose in the coming year, and plants 
reintroduced in 2004-2005. 

C:Vanea grimesiana ssp. obatae-- During surveys in 2000, NRS found a group of plants 
in this area. There are five mature plants, two juveniles and one seedling. An exclosure 
fence for these plants was completed in 2001. In the last year, NRS found that a dog had 
gotten into the eclosure and disturbed the rat balit stations. Repairs are needed to exclude 
dogs, and will be completed by NRS in the coming year. During the flowering/fruiting 
season of2001, NRS established rat bait stations and snap-traps in the area to control 
rats. Mature fruit was collected and brought to Lyon for propagation and storage. In 
2002, NRS discovered major rat damage to the plants. They had no flowers at the time 
and five mature plants were badly damaged. Four had leaves eaten offby rats and one 
had a damaged stem. In response, NRS increased the number of bait stations in the area 
and restocked them twice a quarter. The plants havc recovered in the last year and will be 
monitored and collected from in the coming year. Below is a graph of the amount of bait 
taken from the stations and the number of rats killed in snap traps for the last two years. 
Since morc stations have been added, the take may change in the coming year. 

l~igure 3-23 Rat Control at Cyal1ea grimesilllUl ssp. obatae 
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C'yanea IOl1giflora~- There are three plants known from one site in Makaleha. NRS 
found them during surveys in 2000 and has since monitored them annually. In the last 
year, NRS collected from two plants for seed storage at Lyon. In the coming year, NRS 
will continue to monitor the plants, collect again and work with NARS to secure the ex
situ stock. 

Delissea subcordata- In the last year, NRS worked with NARS to establish a 
reintroduction of stock collected from the LKN-A population. Twenty plants were 
planted inside the ex closure in January 2003. These plants sustained damage from rats 
and slugs and are of moderate health, though none has died. There are now rat bait 
stations around these plants. In the coming year, NRS will work with NARS to restock 
the stations and monitor the plants. 

Flueggea neOlValVraea- NRS has been monitoring two trees in Makaleha since 2000 
(LEI·I-A). Mature seeds were collectcd from one tree and germinated at the Lyon 
Arboretum. Seedlings were brought to the Army Nursery early last year and transplanted. 
NRS will work with Lyon and NARS in the coming year to secure a site to plant this 
stock. Healthy rootstock from this collection could be used to graft cuttings from MMR 
trees. In the last year, NRS has been successful in air-layering this species and are 
attempting to get clones from the LEH-A trees. Propagules collected from these trees 
would be planted in a secure location and be used as a propagule source. A few trees 
were planted at Lyon Arboretum in the last year. NRS will continue to monitor these 
trees in the coming year for Black twig borer and to experiment with control techniques. 

Prichardia kaalae······ In 2002, NRS planted 46 loulu palm trees in to the exclosure fence 
in this area. They have all survived and will be monitored again by NRS in the coming 
year. NRS will continue to work with NARS to maintain the fence and control threats. 
This site is considered marginal due to exposure to winds and will not be supplemented. 

3.10.j Dole Food Company J'roperties 

Hibiscus brakenridgei ssp. mokuleianus- Two juvenile plants were found at a new site 
during surveys in the last year. Ungulates pose a significant threat to this population and 
one juvenile was removed and brought to the Army Nursery. This plant will be grown to 
be used as a propagule source and living collection. 

Propagules collected from the Kaumoku Nui population were grown at the Army and 
Pahole nurseries. Collections were grouped into six founders and NRS established small 
plantings with all six at the following locations: Kaiser High School, U.H. Manoa, Army 
Natural Resource Center and Wailua High School. Plants were also given to Waimea 
Botanical Garden, Punahou School, Anuenue Elementary School, and Dillingham Ranch. 
These collections will serve as a living collection for this population. A fence is planned 
to exclude cattle from the popUlation, and NRS will work with the staff at the above 
locations to monitor the plants. Tn the coming year, NRS will coordinate with NARS to 
monitor the wild site. 
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3.10.k MolmW'ia Forest Reserve 

Neraudia angulata- Eleven juveniles and one mature plant were found at one site 
during surveys in the last year. This was a new site and a significant find for this species. 
When the plants were monitored again, ungulates and falling debris had killed six of the 
juvenile plants leaving a total of five juveniles and one mature plant. Cuttings have been 
collected from this popUlation and are being grown at the Army Nursery. They will be 
used as a propagule source and living collection. In the coming year, NRS will build a 
small-scale ex closure around these plants once permission is secured from DOF A W. 

3.10.1 Niinakuli Forest Reserve 

Hedyotis parvula- One site was revisited in the last year (HAL-A). Twelve mature 
plants were found. They were healthy and had no pressing threats. No collections were 
made. More surveys would likely find more plants. 

Viola chamissoniana ssp. chamissoniana- One site was revisited in the last year (HAL
A). Thirty-two mature and three juvenile plants were found. All plants were healthy and 
there were no major threats. No collections were made. More surveys would likely find 
more plants. 

3.1 O.m War allae Kai Forest Reserve 

Cenchrus agrimollioides var. agrimonioides- In the last year, NRS monitored and 
collected cuttings and divisions from ten mature plants (WAI-A). These plants will be 
grown at the Army Nursery and kept as a propagule source. 

Cyanea longflora--·- One site with one plant was visited in the last year. Mature fruit were 
collected and brought to Lyon for storage. NRS will continue to monitor this plant and 
maintain it as a propagule source. 

Phy/lostegia kaalaensis- During surveys by HINHP in the last year, the only known 
popUlation was not found. In the last year, NRS received propagules from Lyon that were 
collected in 1999. They will be grown at the Army nursery and kept as a living collection 
and propagule source. 

3.10.n Makaua Gulch 

Schiedea kaalae-- In the last year, NRS assisted the State ofHawai'i in building a small
scale fence around the two plants at this site. Collections were made by the State and are 
being grown at Lyon. In the coming year, NRS will seek to help stabilize the ex-situ 
stock and produce propagules to be kept as a living collection and stored at Lyon. 

3.10.0 Dillingham Ranch 

Neraudia angulata var. dentata- NRS has monitored and collected from this plant in the 
past and collected one additional cutting in the last year. Cuttings were taken to the 
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AmlY facility and cloned. In January 2003, three plants were reintroduced onto MMR. 
They were monitored twice since and have survived. NRS will continue to monitor these 
plants and will plant more in the coming year. Mature seed collected from this site will be 
stored at Lyon. NRS will monitor the wild plant in the coming year for additional threats. 

3.10.p Offsite Living Collections 

Lyon Arboretum- In the last year, NRS provided stock and assisted Lyon staff in 
supplementing the Hawai'ian Section at the Arboretum. Stock grown at the Pahole and 
Army nurseries was used, including: Cyanea superba subsp. superba, Cyanea grimesiana 
subsp. obatae, Flueggea neowawraea, Hedyotis parvula, Ochrosia compta, Psychotria 
hexandrae ssp. 0 'ahu ens is, Tetraplasandra gymnocarpa, and Abu/ilolJ eremetipetilon. 

Koko Head Botanical Garden- In the last year, NRS worked with Botanical Garden 
staff to establish a living collection of Hibiscus brackenridgei subsp. mokuleianus. A 
detailed discussion is included in the MMR section above. In 2000, NRS donated stock 
collected from a population of Euphorbia haeleeleana to the gardens. They were 
monitored this year and some are doing very well and are over 3 meters tall. 
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Table 3.6 Rare Plant Schedule by Month 

Range MU Action Fr Quarter 1 Ouarter 2 Quarter 3 Ouarter 4 
Jan. Feb. Mal'. April May June July August Sertember Oct. Nov. Dec. 

I 2 3 4 5 I 2 3 4 I 2 3 4 I 2 3 4 5 I ? 0 - -, 4 5 I ? 0 - -, 4 I 2 3 4 5 I 2 3 4 1 2 3 4 5 1 2 3 4 5 I 2 3 4 I 2 3 4 5 

DMR DMR Schkea- (DMR-A) Collect/Store 2 

DMR DMR Survey Rare Plants TCPL 1-3 2 

KLO Castle Lobgaugau- (KLO-A) 2 
Monitor/Collect/Store 

KLO Castle Survey for Rare Plants TCPL 1-3 4 
I 

KLO Kahuku Cyacri- (KLO-A) 2 
Cabin Monitor/Collect/Store 

KLO Kahuku Cyacri- Scope reintroduction site 1 
Cabin 

KLO Kahuku Phlnut- (KLO-C) Monitor 2 

Cabin 
KLO Kahuku Placorcor - Collect cuttings/seed for 

Cabin gennination trials 
KLO Kahuku Survey for Rare Plants TCPL 1-3 4 

Cabin I 

KLO KLO Myrfos- Obtain Population Estimate I 

KLO KLO Phlnut- (KLO-A) Monitor/Collect 2 
I 

KLO KLO Phlnut- (KLO-B) Monitor/Collect 2 

KLO KLO Phlnut- (KLO-C) Monitor/Collect 2 

KLO KLO Phlnut- (KLO-D) Monitor/Collect 2 I 

KLO KLO Placorcor- Collect cuttings/seed for 
germination trials 
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Range MU Action Fr Quarter 1 Quarter 2 Quarter 3 Quarter 4 

Jan. Feb. Mar. A ril Mav June Julv August Sertember Oct. Nov. Dec. 

KLO KLO Tetgym- Monitor for structure 

KLO KLO Survey for Rare Plants TCPL 1-3 

KLO Lower Mellvd- Scope fencing I 

KLO Lower Mellyd- Scope Reintro!Pennission 1 
Pcahinaia 

KLO Lower Stekaashe- (KLO-B) Monitor 1 
Pe'ahinai' Reintroductions 

KLO Lower Psyhexoah- (KLO-A) 2 

Pe'ahinai' Monitor/Survey/Collect/Store 

KLO Lovier Survey for Rare Plants TCPL 1-3 4 

Peahinaia 

KLO Poamoho Placorcor- Collect cuttings/seed for 
germination trials 

KLO Poamoho Sanpur- (KLO-A) 2 

Monitor/Collect/Store 
KLO Poamoho Sanpur- (KLO-C) 

Monitor/Collect/Store 
KLO Poamoho Survey for Rare Plants TCPL 1-3 4 

I I 

KLO Upper Cyastj- (KLO-A) Monitor/Collect 2 I 
Pe'ahinai' for Storage 
a 

KLO Upper Cyastj- Survey for wild and 
Pe'ahinai' Reintroduction site 

a 
KLO Upper Cyastj- Helemano fence 1 

Pe'ahinaj' 

KLO Upper Sanpur- (KLO-D) Monitor 1 
Pe'ahinai' Reintroduction site 
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Ranf!e MU Action Fr Quarter I Quarter 2 Quarter 3 Ouarter 4 
Jan. Feb. Mar. A ril Mav June Julv Amwst Se tember Oct. Nov. Dec. 

KlO Upper Survey for Rare Plants TCPl 1-3 4 

Peahinaia 

KTA KTA Eugkoo- (KTA-A) Weed 2 
Control/Monitor 

KTA KTA Eugkoo- (KTA-B,E) Weed 2 
Control/Monitor 

KTA KTA Eugkoo- (KTA-C) Weed 2 
Control/Monitor 

KTA KTA Eugkoo- (KTA-D) Weed 2 
Control/Monitor 

KTA KTA Eugkoo- (KTA-F) Weed 2 
Control/Monitor 

KTA KTA Eugkoo- Discuss Training I 
Restrictions with IT AM 

KTA KTA Survey for Rare Plants TCPl 1-3 4 

KTA KTA Define Mus I 

MMR C-Ridge Chacelkae- (MMR-A) 2 
Monitor/Collect/Store. Collect seeds 
or cuttings from each individuaL 

MMR C-Ridge Chacelkae- (MMR-A) Monitor 
I 

longterm effect of fire with 

photopoints. 

MMR C-Ridge Lipten- (MMR-A) 2 
MonitoriCollectiPropagate/Store 

MMR C-Ridge Lipten- (MMR-A) Monitor longterm 
effect of fire with photopoints. 

MMR C-Ridge Tetfil- (MMR-G) 2 
Monitor/Collect/Store 
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Range MU Action Fr Quarter 1 uarter 2 Ouarter 3 Ouarter 4 
Jan. Feb. Mar. Ami 1 Mav June Julv Ammst SeDtember Oct. Nov. Dec. 

MMR C-Ridge Nothum- (MMR-B) 2 
Monitor/CollectiStore 

MMR C-Ridge Survey for Rare Plants TCPL 1-3 4 

MMR Kahanahai Alemacmac- (MMR-B) Collect seeds 2 
ki or cuttings from each individual, to 

establish representation in living 
collection. Manage as a Propagule 
Source. 

MMR Kahanahai Alemacmac- (MMR-B) Manage as a 

ki Propagule Source. 

MMR Kahanahai Alemac- (MMR-H) Monitor/Collect 2 
ki for storage and manage as a 

!propagule source. 
MMR Kahanahai Ale mac- (MMR-I) Treat 4 I 

ki Reintroduced with Insecticide 

MMR Kahanahai Alemac- (MMR-I) Monitor 1 

ki Reintroductions 
MMR Kahanahai Alsobo- (MMR-A) Monitor historic 1 

ki location in gulch 

MMR Kahanahai Alsobo- (MMR-C) 2 

ki Monitor/Collect/Store 
Reintroductions 

MMR Kahanahai Alsobo- (MMR-C) Supplement 1 X 

ki Reintroductions v-,Iith new stock 

MMR Kahanahai Alsobo- (MMR-D) 2 

ki Monitor/Collect/Store 
Reintroductions 

MMR Kahanahai Alsobo- (MMR-D) Monitor/Expand 24 I 
ki Slug control trials I .. I 



Range MU Action Fr Quarter 1 Ouarter 2 Quarter 3 Quarter 4 

Jan. Feb. Mar. A ril Mav June July August Sentember Oct. Nov. Dec. 

MMR Kahanahai Alsobo- (MMR-D) Supplement I 

ki Reintroductions \vith new stock 

MMR Kahanahai Alsobo- (MMR-E) 2 

ki M onitoriCollcct/S tore 

Reintroductions 
MMR Kahanahai Alsobo- (MMR-E) Monitor/Expand 24 

ki Slug control trials 

MMR Kahanahai Alsobo- (MMR-E) Supplement I 

ki Reintroductions with new stock 

MMR Kahanahai Alsobo- (MMR-F) 2 

ki Monitor/Collect/Store 

Reintroductions 
MMR Kahanahai Alsobo- (MMR-F) Supplement I 

ki Reintroductions with new stock 

MMR Kahanahai Alsobo- (MMR-C,D,E,F) Weed 

ki control around reintroductions 

MMR Kahanahai Cenagragr- (MMR-A) 2 

ki Monitor/\\Tced control 
MMR Kahanahai Cenagragr- (MMR-A) Collect 

ki cuttings/divisions 
MMR Kahanahai Ccnagragr- (MMR-B) 2 

ki Monitor/Weed control 

MMR Kahanahai Cenagragr- (MMR-B) Collect 

ki cuttings/divisions 
MMR Kahanahai Cenagragr- (MMR-C) 2 

ki Monitor/Weed control 

MMR Kahanahai Cenagragr- (MMR-C) Collect 

ki cuttings/divisions 
MMR Kahanahai Cenagragr-(MMR-E) Weed 2 

ki Ironwoods 
MMR Kahanahai Ccnagragr-(MMR-E) Plant Koa I 

ki 
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Range MU Action Fr Ouarter I Ouarter) Ouarter 3 Ouarter 4 
Jan. Feb. Mar. A ril Mav June July AUQ.ust Se tember Oct. Nov. Dec. 

MMR Kahanahai Cenagragr- (MMR-E) Supplement I 
ki reintroductions \\'ith new stock 

MMR Kahanahai Cenagragr- (MMR-E) Collect 
ki Mature seed for Storage 

MMR Kahanahai Cenagragr- (:\1MR-E) Monitor I 
ki Reintroductions 

MMR Kahanahai Cyasupsup- (MMR-B) I 
ki Monitor/Collect from Reinb:oduced 

populations. Manage as a Proapgule 
Source. 

MMR Kahanahai Cyasupsup- (MMR-D) I 
ki Monitor/Collect from Reintroduced 

populations. Manage as a 
Propa£!ules Source. 

MMR Kahanahai Cyasupsup- (MMR-E) J 

ki Monitor/Collect from Reintroduced 
populations. Manage as a 
ProP3Qules Source. 

MMR Kahanahai Cyasupsup- (MMR-F) J 

ki Monitor/Collect from Reintroduced 
populations. Manage as a Propagule 
Source. 

MMR Kahanahai Cyasupsup- (MMR-G) I 
ki Monitor/Collect from Reintroduced 

populations. Manage as a 
Propa!!ules Source. 

MMR Kahanahai Cyasupsup- (MMR-H) I 
ki Monitor/Collect from Reintroduced 

populations. f-.tfanage as a 
Pronagules Source. 

MMR Kahanahai Cyrden- (MMR-A) Monitor 

ki population structure/Collect for 
gennination/storage trials 

MMR Kahanahai Delsub- (MMR-A) Monitor/Collect 2 

ki mature seed from Reintroductions 
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RarH!.e ML Action Fr Quarter 1 Quarter 7 Quarter 3 Quarter 4 
Jan. Feb. Mar. April Mav June Julv August Septembe r Oct. Nov. Dec. 

~1MR Kahanahai Delsub- (MMR-B) Monitor/Collect 2 

ki mature seed from Reintroductions 

MMR Kahanahai Delsub- (MMR-C) 2 
ki Monitor/Collect/Store/Living 

Collection. Manage for Stability. 
MMR Kahanahai Schnut- (MMR-B) Investigate 

ki Arthropod control 
MMR Kahanahai Schnut- (MMR-B) 2 

ki Monitor/Collect/Store/Propagate 
from unrep. wild plants to establish 
renresentation in living collection I 

MMR Kahanahai Schnut- (MMR-B) Rehabilitate wild I 

ki population with Koa 

MMR Kahanahai Schnut- (MMR-B) Weed Control. I 

ki Manage for Stability. 

MMR Kahanahai Schnut- (MMR-B) Scope new 

ki reintroduction site 

MMR Kahanahai Schnut- (MMR-C) 2 
ki Monitor/Collect/Store from 

reintroduced plants 

MMR Kahanahai Schmlt- (MMR-C) Supplement I 

ki reintroduction with unrepresented 

MMR Kahanahai Fluneo- (MMR-A) Monitor/Collect. 2 
ki Manage for Stability. 

MMR Kahanahai Fluneo- (MMR-B) Monitor/Collect. 2 

ki Manage for Stability. 
MMR Kahanahai Cyrden- (MMR-A) Monitor 1 

ki I population Structure 
MMR Kahanahai Heddegdeg- (MMR-A) Monitor, 2 

ki and collect seeds or cuttings from 
MMR Kahanaha:i Euphae- (MMR-D) 1 

ki 
MMR Kahanahai Search for TCPL 1-3 1 

I Ik; 
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Range MU Action Fr iOuarter I Ouarter 2 Quarter 3 Ouarter 4 
Jan. Feb. Mar. A ril Mav June Jub August Seutember Oct. Nov. Dec. 

MMR Kahanahai Support Slug Control Research 

ki 

MMR Kaluakauil Chacelkae· (MMR·B) 2 

a Monitor/Collect/Store 
MMR Kaluakauil Chacelkae· (MMR·C) 2 

a Monitor/Collect/Store 
MMR Kaluakauil Hibbr·amok· (MMR.C) Monitor I 

a reintroduction 
MMR Kaluakauil Hibbramok· (MMR·C) Supplement I 

a Reintroduction 
MMR Kaluakauil Bobsan· (MMR·B) Monitor/Collect 2 

a 
MMR Kaluakauil Bobsan· (MMR·C) Monitor/Collect 2 

a 
MMR Kaluakauil Bonmen- (MMR-A) Collect/Store 2 

a 

MMR Kaluakauil Bomnen- (MMR-A) Weed Control 2 

a 
MMR Kaluakauil Euphae- (MMR-A) Monitor for I 

a Population Structure 
MMR Kaluakauil Euphae- (MMR-B) Monitor for I 

a Population Structure 
MMR Kaluakauil Euphae· (MMR-A) Rat control 5 I 

MMR Kaluakauil Euphae- (MMR-B) Rat control 5 
MMR Kaluakauil Lipten- (MMR-F) Collect/Store 2 

MMR Kaluakauil Nothum- (MMR-A) Collect for 2 

a storage testing 
MMR Kaluakauil Nerangden- (MMR-A) Monitor I 

a Reintroduced 
MMR Kaluakauil Nerangden- (MMR-A) Supplement I 

a Reintroductions 
MMR Kaluakauil Schhoo- (MMR·A) 2 

a Monitor/Collect/Store 

MMR Kaluakauil Control grass near perimeter of 
a forest patch 



Ran2:e MU Action Fr Ouarter I Quarter 2 lciuarter 3 Quarter 4 

Jan. Feb. Mar. April Mav June Julv August Sectember Oct. Nov. Dec. 

MMR Kalnakaui 1 Survey for Rarc Plants TCPL 1-3 4 

a 

MMR Lower Alemac- (MMR-D) Monitor/Collect 2 
Makua for storage 

MMR Lower Alemac- (MMR-D) Continue Rat 4 
M5Kua control 

MMR Lower Alemac- (MMR-E) Monitor/Collect 2 
Milkua for storage 

MMR LO\ver Alemac- (MMR-F) Monitor/Collect 2 
M5kua for storage 

MMR LO\ver Bobsan-(MMR-A) Monitor 2 
Makua 

MMR Lower Flnneo- (MMR-C) Monitor I I X 

Makua 

MMR Lower Fluneo- (MMR-C) Collect I 

Makua 

MMR Lower Flnneo- (MMR-D) Monitor I 

Makua 

MMR Lower Fluneo- (MMR-D) Collect I 

Makua 
MMR Lower Nerang- Survey 4 

Makua 
MMR Lower Nerang- (MMR-A) 2 

Milkua Monitor/CollectiStore/Propagate 

MMR Lower Nerang- (MMR-B) 2 

Milkua Monitor/Collect/Store/Propagate 

MMR Lower Nerang- (MMR-C) 2 

Milkua Monitor/Collect/Store/Propagate 
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Range MU Action Fr Quarter I Ouarter 2 Quarter 3 Ouarter 4 

Jan. Feb. Mar. Amil Mav June July AU2".ust SeDtembe r Oct. Nov. Dec. 

MMR Lower Nerang- (MMR-D) 2 
Makua Iv! 0 n i to r/ Co II ec t! S tore/Prop a gate 

MMR Lov ... ·er Nerangang- (MMR-E) Monitor 
Makua Reintroduction 

MMR Lower Nerangang- (MMR-E) Supplement I 

M5kua Reintroduction 
MMR Lower Survey for Rare Plants TCPL 1-3 4 

Makua 

MMR Lower Hibbramok- (MMR-A) Monitor 2 

'Ohikilolo I 

MMR Lower Hibbramok- (MMR-A) Continue 4 

'Ohikilolo Weed/Fuel Control 
MMR Lower Hibbramok- (MMR-A) Manage for 

'Ohikilolo Stability. Collect from new 
individuals. 

MMR Lower Hibbramok- (MMR-B) Monitor 
'Ohikilolo Reintroductions 

MMR Lower Hibbramok- (MMR-B) Supplement I 
'Ohikilolo Reintroductions I 

MMR Lower Lipten- (MMR-D) Monitor/Collect I 
'Ohikilolo from new individuals. 

MMR Lower Chaeelkae- (MMR-D) Weed/Fuel 4 

'Ohikilolo Control 
MMR Lower Chacelkae- Survey 2 

MMR Lm:ver Chacelkae- (MMR-D) 2 

'Ohikilolo Monitor/Install Collection Bags 

MMR Lower Chacelkae- (MMR-D) 1 

'Ohikilolo Monitor/Collect/Store from 
I> unrepresented 
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Range MU Action Fr Ouarter I Quarte r2 Quarter 3 Ouarter 4 
Jan. Fcb. Mar. April Mav June July August Sentember Oct. Nov. Dec. 

MMR Lo\ver Spehaw- (MMR-A) Collect mature 
'Ohikilolo seeds for germination/storage trials 

MMR Lovv'er Survey for Rare Plants TCPL 1-3 4 

'Ohikilolo 

MMR 'Ohikilolo Alemac- (MMR-C) 2 
Moni tor! Co Ilect/S tore 

MMR 'Ohikilolo Alemac- (MMR-G) Monitor/Collect 2 

for storage 

MMR 'Ohikilolo Dubher-(MMR-A) I 
Monitor/Collect/Store 

MMR 'Ohikilolo Dubher-(MMR-B) 1 
Monitor/Collect/Store 

MMR 'Ohikilolo Dubher-(MMR-C) 1 
Monitor/Collect/Store 

MMR 'Ohikilolo Dubher-(MMR-D) I 

Monitor/Collect/Store 

MMR 'Ohikilolo Dubher-(MMR-E) I 

Monitor/Collect/Store 

MMR 'Ohikilolo Dubher-(MMR-F) I 

Monitor /Collect/Store 
MMR 'Ohikilolo Dubher-(MMR-G) 1 

Monitor/Collect/Store 
I 

MMR 'Ohikilolo Dubher-(MMR-H) I 

Monitor/Collect/Store 

MMR 'Ohikilolo Dubher- Re-Define population units I 

MMR 'Ohikilolo Hcdpar- Locate new population I 

MMR 'Ohikilolo Hedpar- (MMR-A) I 

Monitor/CollectiStore 
unrepresented. Collect seeds or 
cuttings from each individual, to 
establish rcnresentation in livin<r 
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Range MU Action Fr Ouarter 1 Quarter 2 Quarter 3 Ouarter 4 

Jan. Feb. Mar. A )ril May June July August SeDtember Oct. Nov. Dec. 

MMR 'Ollikilolo Hedpar- (MMR-B) I 

MonitoriCollect/Store 

unrepresented. Collect seeds or 
cuttings from each individual, to 

establish representation in living 

M~1R 'Ohikilolo Hedpar- (MMR-C) 1 
Monitor/Collect/Store 
unrepresented. Collect seeds or 

cuttings from each individual, to 
establish representation in living 

MMR 'Ohikilolo Hedpar- (MMR-C) Kill Blackberry 2 

MMR 'Ohikilolo Plapripri- (MMR-A) 

Monitor/Collect and Store 

unrepresented. Establish Living 

MMR 'Ohikilolo Melmak- Survey/Map/Collect for 

Germination trial 

MMR 'Ohikilolo Prikaa- (MMR-A) Rat control 4 

MMR 'Ohikilolo Prikaa- (MMR-A) Monitor/Collect 2 
from Underrepresented 

MMR 'Ohikilolo Prikaa- (MMR-AJ Weed 2 
MMR 'Ohikilolo Prikaa- (MMR-B) Rat control 4 

MMR 'Ohikilolo Prikaa- (MMR-B) Monitor/Collect 2 

from UndelTepresented 

MMR 'Ohikilolo Prikaa- (MMR-B) Weed 2 
MMR 'Ohikilolo Prikaa- (MMR-C) Monitor/Collect 2 

from Underrepresented 

MMR 'Ohikilolo Prikaa- (MMR-C) Weed 2 
MMR 'Ohikilolo Prikaa- (MMR-D) Monitor/Collect 2 

from Underrepresented I 

MMR 'Ohikilolo Prikaa- (MNlR-D) Rat control 4 

MMR 'Ohikilolo Prikaa- (MMR-Dl Weed 2 



Range MU Action Fr Quarter 1 Juarter 2 Juarter 3 Ouarter 4 
Jan. Feb. Mar. April 'I1av June Julv August Se tember Oct. Nov. Dec. 

MMR 'Ohikilolo Prikaa- (MMR-E) Mouitor 1 X 
reintroductions 

MMR 'Ohikilolo Prikaa- (MMR-E) Weed 2 

MMR 'Ohikilolo Prikaa- (MMR-F) Monitor 1 

reintroductions 
MMR 'Ohikilolo Priba- (MMR-F) Weed 2 

MMR 'Ohikilolo Prikaa- (MMR-G) Monitor I 

reintroductions 
MMR 'Ohikilolo Prikaa- (MMR-G) Weed 2 

MMR 'Ohikilolo Prikaa- (MMR-H) Monitor 1 
reintroductions 

MMR 'Ohikilolo Prikaa- (MMR-H) Weed 2 
MMR 'Ohikilolo Prikaa- (MMR-I) Monitor I 

reintroductions 
MMR 'Ohikilolo Prikaa- (MMR-I) Weed 2 
MMR 'Ohikilolo Sanmar- (MMR-A) 2 

Monitor/Collect/Store 

MMR 'Ohikilolo Sanmar- (MMR-A) Weed control 2 

MMR 'Ohikilolo Sanmar- (MMR-B) 2 
Monitor/Collect/Store 

MMR 'Ohikilolo Sanmar- (MMR-B) Weed control 2 

MMR 'Ohikilolo Sanmar- (MMR-C) Monitor I 
Reintroduction 

MMR 'Ohikilolo Sillan- (MMR-A) 2 
Monitor/Collect/Store 

MMR 'Ohikilolo Spehaw- (MMR-A) Collect/Store 2 
(Fire Threat) 

MMR 'Ohikilolo Tetfil- (MMR-A) Monitor 2 

MMR 'Ohikilolo Tetfil- (MMR-B) Monitor 2 

MMR 'Ohikilolo Tetfil- (MMR-C) Monitor 2 

MMR 'Ohikilolo Tetfil- (MMR-D) Monitor 2 

MMR 'Ohikilolo Tetfil- (MMR-H) 3 

Monitor/Collect/Store 
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Range MU Action Fr Quarter 1 Quarter 2 Ouarter 3 Guarter 4 

Jan. Feb. Mar. A ril Mav June Julv Amwst Se )tember Oct. Nov. Dec. 

MMR 'Ohikilolo Viochacha- (MMR-A) Monitor I 

MMR 'Ohikilolo Viochacha- (MMR-B) Monitor I 

MMR 'Ohikilolo Viochacha- (MMR-C) Monitor I 

MMR 'Ohikilolo Viochacha- (MMR-D) Monitor I 

MMR 'Ohikilolo Viochacha- (MMR-E) Monitor I 

MMR 'Ohikilolo Viochacha- (MMR-F) Monitor I 

MMR 'Ohikilolo Dubshe- (MMR-A) 
Monitor/Collect/Store/Map 

MMR 'Ohikilolo Survey for Rare Plants TCPL 1-3 4 

MMR MMR Alemac- (MMR-A) Monitor/Collect 2 

for storage 

MMR MMR Melten- (MMR-J) 
Monitor/Collect/Living Collection 

MMR MMR Nerangang- (MMR-C) 2 

Monitor/Collect 

MMR MMR Nerangang- (MMR-D) 2 
Monitor/Collect 

MMR MMR Nerangang- Survey 2 

MMR MMR Nerangang- Manage for Stability 

MMR MMR Nerang- (MMR-E) Monitor I 

Reintroduction 
MMR MMR Chacelkae- (MMR-C) 2 

Monitor/Install Collection Bags 
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Range MU Action Fr Quarter 1 

MMR MMR Chacelkae- (MMR-C) 
Monitor/Collecu'Store 

MMR MMR Chacclkae- (MMR-C) Monitor 
Photopoints 

MMR MMR Survey for Rare Plants TCPL 1-3 

SBM 
R 
SBM 
R 
SBM 

Banana/W Labcyr- (SBW-A) 
atef Monitor/Collect/Store 
Banana/W Labcyr- (SBW-B) 
ater Monitor/Collect/Store 
Banana/W Labcyr- (SBW-C) 

Rater Monitor/Collect/Store 

4 

2 

2 

2 

SBM Banana/W Labcyr- (SBW-A) Weed Control 2 
Rater 
SBM Banana/W Labcyr- (SBW-B) Weed Control 2 
'R IMer 
SBM Banana/W Labcyr- (SBW-C) Weed Control 2 
Rater 
SBM Banana/W Lobelia sp.- (SBW-B) Collect/Storel 1 

R 

SBM 
R 

SBM 
R 
SBM 
R 

SBM 
R 

ater Propagate [or taxonomy 

Banana/W Lobelia sp.- (SBW-B) 
atef Monitor/\\T eed Control 
Banana/W SicJan- (SBW-A) 
ater Monitor/CollecUStore 
Banana/W SicJan- (SBW-B) 
ater MonitoriCollecUStore 
Banana/W Alemac- (SBW-A) 
ater Monitor/CollectiStore/Propagate for 

Reintroduction 

Banana/W Garman- (SBW-A) 
ater Monitor/Collect/Store 

2 

2 

2 

SBM Banana/W Survey for Rare Plants TCPL 1-3 4 

Rater 

Jan. Feb. 
Quarter 2 Quarter 3 Ouarter 4 

Mar. A ril Mav June Julv August Se tember Oct. Nov. Dec. 

I 

I 
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Range MU Action Fr Quarter 1 Quarter 2 :)uarter 3 :)uarter 4 
Jan. Feb. Mar. April Mav June Julv August September Oct Nov. Dec. 

SBM Hapapa Phyma I- (SBS-A) 2 
R Monitor/Collect/Store from 

unrepresented 
SBM Hapapa Urekaa- (SBS-A) 2 
R Monitor/Collect/Store from 

unrepresented 
SBM Hapapa Urekaa- (SBS-B) Monitor 1 
R reintroductions 
SBM Hapapa Alemac- (SBS-A) Monitor/CoDect 2 
R for propaaation trials and storaoe 
SBM Hapapa Viochacha- (SBS-A) 2 
R Monitor/Collect/Store 
SBM Hapapa Survey for Rare Plants TCPL 1-3 4 

R 

SBM Kalena/Ka Aistri- (SBW-A) Collect/Store from 2 
R 'ala unrepresented 
SBM Kalena/Ka Aistri- (SBW-B) Collect/Store from 2 
R 'ala unrepresented 
SBM Kaiena/Ka Alstri- (SBW-C) CoDect/Store from 2 
R 'ala unrepresented 
SBM Kalena/Ka Aistri- (SBW-D) Collect/Store from 2 
R 'ala unreoresented 
SBM Kalena/Ka Aistri- (SBW-E) Collect/Store from 2 
R 'ala unrepresen ted 
SBM Kalena/Ka Aistri- (SBW-F) CoDect/Store from 2 
R 'ala unrepresented 
SBM Kaiena/Ka Aistri- (SBW-G) Collect/Store from 2 

I 
R 'aJa unrepresented 
SBM Kalena/Ka AJstri- (SBW-H) Collect/Store from 2 
R 'ala unrepresented 
SBM Kalena/Ka Aistri- (SBW-I) Monitor I 

R 'ala Reintroduction . 

SBM Kaiena/Ka Aistri- (SBW-I) Supplement I 

R 'ala Reintroduction 
SBM Kalena/Ka Labeyr- (SBW-D) Monitor/Collect 2 

R 'ala unrenresented 
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Range MU Action Fr Ouarter 1 QUaI'ter? :)uarter 3 Quarter 4 

Jan. Feb. Mar. April Mav June Julv Aug ust Se tember Oct. Nov, Dec, 

SBM Kalena!Ka Labcyr- (SBW-E) Monitor/Collect 2 

R 'ala unrcnresented 
SBM Kalena/Ka Labcyr- (ALA-A) Moniror I 
R '018 Re;ntrmiwt;nns 
SBM Kalena/Ka Labcyr- (ALA-A) Supplement I 

R 'ob ReintrnHwtin'l site 
SBM Kalena/Ka Plapripri- (SBW-A) 2 

R 'ala Monitor/Collect/Store 

SBM Kalena/Ka Survey for Rare Plants TCPL 1-3 
I 

R ala 

SBM Kamaohan Lobelia sp,- (SBW-A) Collect/Store/ 1 
i 

R Ul Propagate for taxonomy 

SBM Kamaohan Lobelia sp.- (SBW-A) I 

R Ul Monitor/\Veed Control 
SBM Kamaohan Survey for Rare Plants TCPL 1-3 

R Ul I 

SBM Kumakalii Viochacha- (SBW-A) 2 IX l:x 
R Collect/Monitor/Store 
SBM Kumakalii Survey for Rare Plants TCPL 1-3 
R I 

I 

SBM Mohiakea Delsub- (SBW-A) 
R Monitor/Collect/Store, Maintain as 

Prooagule Source, 
SBM Mohiakea Deisub- (SBW-A) Weed control 

'. 
R 
SBM Mohiakea Phymol-(SBW-A) 
R Monitor/Collect/Store 

underreoresented 
SBM Mohiakea Phymol- (SBW-A) Weed Control 

R 
SBM Mohiakea Melcin- Survey/Map/Collect/Store X 

R 

Page 312 



Range MU Action Fr Ouarter J Quarter 2 Ouarter 3 Ouarter 4 

Jan. Feb. Mar. April Mav June Julv August September Oct. Nov. Dec. 

SBM Mohiakca Siclan- (SBW-C) 2 

R Moni tor/Collcct/S tore 
SBM Mohiakea Siclan- Survey/Map I" X 

R 
SBM Mohiakea Siclan- (SBW-C) Scope fence? J 

R 
SBM Mohiakea Alemac- (SBW-A) 2 

R \1 oni toriCollect/S tore 
SBM Mohiakea Alemac w Determine good Ex-situ I) X 

R site 
SBM Mohiakea Fluneo- Monitor/Collect vegetative 
R material 
SBM Mohiakea Survey for Rare Plants TCPL 1-3 4 

R I 

SBM Schofield- Cyrvir- (SBE-A) 2 

R Waikane Monitor/Collect/Store 
SBM Schofield- Lobgaukoo- (SBE-A) 2 

R Waikane Monitor/Collect/Store 
SBM Schofield- Tetgym- (SBE-A) Monitor for 2 

R Waikane Seedlings 

SBM Schofield- Sanpur- (SBE-A) 2 

R \Vaikane Monitor/Collect/Store 
. 

SBM Schofield- Survey for Rare Plants TCPL 1-3 4 1-
IR We;bne 

Offsit Kaena Chacelkae- (KA.E-A) Weed control 

e Point 
Offsit Kaena Chacelkae-(KAE-B) Weed control I) I) X Ix 
e Point 

Offsit Kealia Hibbramok- Manage for Stability 

e 
Offsit Kealia Hibbramok-

e MonitoriCollect/Store/Living 
Collection Haili to Kawaiu 
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Range MU Action Fr Ouarter 1 Quarter 2 Ouarter 3 Ouarter 4 

Jan. Feb. Mar. April May June Jul\ August Seotember Oct. Nov. Dec. 

Offsit Kealia Collect seeds or cuttings from each 

e individual, from unique populations. 

Offsit Pahole Alsobo- (PAB-A) Monitor historic 

e locations for seedlings 
Offsit Pahole Alsobo- (PAB-B) Monitor historic 

e locations for seedlings 
Offsit Pahole Alsobo- (PAB-C) Monitor historic 
e locations for seedlings 
Offsit Pahole Cenagragr- (PAB-A) 

e Monitor/Collect/Store from 
reintroduction 

Offsi! Pahole Cenagragr- (PAB-A) Reintroduce I 

e unrepresented 
Offsit Pahole Cyagrioba-

e Monitor/Coliect/Store/Living 
Collection 

Offsit Pahole Delsub-
e Monitor/Collect/Store/Living 

Collection \vild and reintroduced 
Offsit Pahole Delsub- Manage for Stability 

Offsit Pahole Cyasupsup- Monitor reintToduced 

e Inlants 
Offsit Pahole Phykaa- Manage for Stability 

Offsit Pahole Schkaa-
e Monitor/CollectiStore/Living 

Collection 
Offsit Pahole Schkaa- Manage for Stability 

Offsit Pahole Schnut- Manage for Stability 

e 

Offsit Makua Alsobo- Monitor historic locations Ix 

e Rim for seedlings X 

Page 314 



Range MU Action Fr Ouarter 1 Ouarter 2 Ouarter 3 Ouarter 4 

Jan. Feb. Mar. April Mav June Julv August Sentember Oct. Nov. Dec. 

Offist Kapuna Cyasupsup· (KAP·A) Assist NARS 

e with rat control and Callection far 

Storage 
Offist Kapuna Cyasupsup· (LAP·B) Assist NARS I) X 

e with rat control and Collection for 
Storage 

Offsit Kapuna Hesarb-

e Monitor/Collect/Store/Living 

Collection 
Offsit Kapuna Hesarb- Manage far Stability 

e 
Offsit Kapuna/K Schnut· 

e eawapiJau !VI on i tori Co 11 ec t/ S to re/Li v ing 

Offsit Kapuna/K Schnut· Manage for Stability 

e eawapilau 

Offsit Kapuna Delsub· Manage for Stability 

Offsit Kapuna Phykaa· 

e Monitar/CallecvStore/Living 
Collection 

Offsit Kapuna Phykaa· Manage [or Stability 

e 
Offsit Kapuna Nerangden· (KAP·A) 

e Monitor/CollectiStore/Living 
Collection. Manage for Stabilitv. 

Offsit Upper Schkaa· (PAH·A) Small·scale 

e Kapuna fencing, Schidea kaalae, Kapuna -

KeawaJ2ilau Ridge 

Offsit Keawapila Nathum- Collect seeds or cuttings 

e u from each individual, to establish 

representation in living collection. 

Offsit Keawapila Phykaa· 

e u Monitor/CallectlStore/Living 

Collection 
Offsit Keawapila Phykaa. Manage for Stability 

e u 
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Range MU 

O[[sit North 

e 

Offsit 

e 

Offsit 
e 

Offsit 

e 

Offsit 

e 
Offsit 
e 
Offsit 

e 
Offsit 
e 
Offsit 

e 
Offsit 

e 

Offsit 

e 

\Vest 
Makaleha 

North 
West 
Makaleha 

West 
Makaleha 

West 

Makaleha 

West 

Makaleha 
West 
Makaleha 
West 

Makaleha 
West 
Makaleha 
West 

Makaleha 
West 

Makaleha 

West 

Makaleha 

Offsit Palikea 

e (LKN) 

Action 

Fluneo- (North West Makaleha) 

Collect seeds or cuttings from each 
individual, from unique populations, 
to establish representation in living 
collection. 

Fluneo- (North West Makaleha) 

Manage for Stability 

Alsobo- (LEH-A) Small-scale 
fencing. Materials for 400 m 

Alsobo- (LEH-A) 
MonitoriCollect/Store/Living 

Collection 
Alsobo- (LEH-A) Manage for 

Stability 
Cyagrioba- (LEH-A) 
Monitor/CollectiStore/Living 
Cyagrioba- Manage for Stability 

Cyalon- (LEH-A) 
Monitor/CollectiStore/LivinQ 
Cyalon- (LEH-A) Manage for 

Stabilitv. 
Fluneo- (LEH-A) Manage for 

stability, Flueggea neowawraea, 
West Makaleha 
Heddegdeg- (LEH-A,B,C) Collect 

seeds or cuttings from each 
individual, to establish 
representation in living collection. 

Cyagrioba- (LKN-A) Manage for 

stability, Collect/Store/Living 
Collection 

Fr Ouarter 1 Quarter 2 Ouarter 3 Ouarter 4 

Jan. Feb. Mar. A ril Mav June Julv August September Oct. Nov. Dec. 
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Ran~e MU Action Fr Ouarter I IOuarter 2 Ouarter 3 Iouarter 4 
Jan. Feb. !'vIar. April Mav June Julv Au~ust September Oct Nov. Dec. 

Offsit Palikea Hibbramok- (Palikea 2 Populations) 

e (LKN) Small-scale fencing. Materials for 

600 m perimeter fence. 
Offsit Palikca Hibbramok- Collect seeds or 

e (LKN) cuttings from each individual, to 
establish representation in living 
collection. 

Offsit Palikea Hibbramok- Manage for stability. 

e (LKN) 

Offsit Palikea Delsub- (LKN-A,B) Small-scale 

e (LKN) fencing. 

Offsit Palikea Delsub- (LKN-A,B) Manage for 

e (LKN) Stability 

Offsit Palikca Fluneo- (LKN-B) Manage for 

e (LKN) Stability. Collect/Living Collection. 

Offsit Palikea Phykaa- (LKN-A) Small-scale 

e (LKN) fencing. Materials for 200 m 

Offsit Palikea Phykaa- (LKN-A) Collect/Living 

c (LKN) Collection 

Offsit Palikea Phykaa- (LKN-A) Manage for 

e (LKN) Stability 

Offisi Palikea Lipten- (LKN-A) Control ungulates 

te (LKN) at Mt Kaala NAR. 

Offsit Manuwai Fluneo- (LKN-A) Manage for 

e Stability. Collect/Living Collection. 

Offsit Manuwai Nerangden- (LKN-A) Collect seeds 

e or cuttings from each individual, to 
establish representation in living 
collection. 

Offsit Manuwai Nerangden- (LKN-A) Small-scale 

e fencin~. 

Offsit Manuwai Nerangden- (LKN-A) Manage for 

e stability. 
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Range MU Action Fr Ouarter 1 Ouarter 2 Ouarter 3 Ouarter 4 

Jan. Feb. Mar. A ril May June July August SCDtember Oct. Nov. Dec. 

OtTsit Kaaw3 Fluneo- (LKN-C) Manage for 

e Stability. Collect/Living Collection 

Offsit Kaumoku Hibbramok- (KA.O-A) Manage for 

e NUl Stability 

Offsit Kallmoku Hibbramok- (KAO-A) Small-scale 

e Nui fencing. Materials for 800 m 

Offsit Kaimuhol NotllUm-

e e Monitor/CollecUStore/Living 

Collection 
Offsit Kaimuhol Hibbramok- Collect from all plants 

e e for Living Collection. 
Offsit Kaimllhol Hibbramok- Manage for Stability. 

Offsit Kaimuhol Hibbramok- Small scale fence. 

Offsit Puhawai Tetfil- (SBW-A) 

e Monitor/Collect/Store/Living 
Collection 

Offsit S. Kaluaa Cyagrioba-

e MonitoriCollecUStore/Living 

Collection 
Offsit S. Kaillaa Cyagrioba- Manage as a Propagule 

e Source 
Offsit Kaluaa Delsub-

e MonitoriCollecUStore/Living 

Collection 
Offsit Kaluaa Delsub- Manage for Stability 

e 
Offs;t N. Kaluaa Fluneo- Collect seeds or cuttings 

e from each individual, to establish 
representation in living collection. 
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Range MU Action 

Offsit N. Kaluaa Schkaa-

e Monitor/Collect/Store/Living 
Collection 

01fsit N. Kaluaa Schkaa- Manage for Stability 

e 
Offsit N Kaluaa Schkaa- Small-scale fencing. 

e 

Offsit Huliwai Delsub- Small-scale fencing. 
e Materials for 600 m perimeter fence. 

Offsit Huliwai 

e 

Offsit Huiliwai 
e 
Offsit Huli\vai 
e 
Offsit Huliwai 
e 
Offsit Huliwai 
e 

Offsit Huliwai 
e 

Offsit N. Palawai 

e 

Offs!t N. Palav·,Jai 
e 
Offsit N. Palawai 
e 

Dxelsub- Collect seeds or cuttings 
from each individual, to establish 

representation in living collection. 

Delsub- Manage for Stability 

Schkaa- (HUL-A) Manage for 
stability. 
Schkaa- (I-lUL-A) Small-scale 

fencin2. 
Schkaa- (HUL-A) Manage as 
propagule source, Schiedea kaalae, 
Huliwai 
Schkaa
Monitor/CollectiStore/Living 
Collection 

I-lesarb-
Monitor/CollecrlStore!Living 
Collection 
Hesarb- Manage for Stability 

Schkaa-

Monitor!Collect/Store/Living 
Collection 

Offsit N. Palawai Cyagrioba- Manage for Stability 

e 

Fr Oualier I Ouarter 2 Ouarter 3 Ouarter 4 

Jan. Feb. Mar. A ril Mav June Julv August Sertember Oct. Nov. Dec. 
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Ran\!c MlJ Action 

Offsit N. Palawai Dclsub- Mauage for Stability 

e 

Offsit Kaaikukai Hesarb- Manage for Stability 

e 

Offsit N branch Schkaa-

e S MonitoriCollect/Store/Living 
Ekahanui Collection 

Offsit N branch Schkaa- Small scale fencing 

e S 
Ekahanui 

Offsit N branch Schkaa- Manage for Stability 

e S 
Ekahanui 

Offsit N branch Cyagrioba-
e S MonitoriCollectJStore/Living 

Ekahanui Co!lection 
Offsit N branch Cyagrioba- Manage for Stability 

e S 
Ekahanui 

Offsit S branch Schkaa- Manage for Stability 

e ofS. 
Ekahanui 

Offsit S branch Schkaa- Collect/Living Collection 

e ofS. 
Ekahanui 

Offsit S branch Schkaa- Small scale fencing 

e ofS. 
Ekahanui 

Offsit Ekahanui Chaher- Resurvey for Ekahanui 
e population, and other potential 

habitat. 
Offsit Ekahanui Delsub- Manage for Stability 

e 

Fr Ouarter 1 Quarter 2 Quarter 3 Quarter 4 

Jan. Feb. Mar. April Mav June Julv August September Oct. Nov. Dec. 
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Ran£?e MU Action Fr Quarter I Quarter 2 Quarter 3 uarter 4 
Jan. Feb. Mar. A ril Mav June Julv August Se tember Oct Nov. Dec. 

Offsit Ekahanui Delsub-

e MonitorJCollecUStoreJLiving 
Collection 

Offsit Ekahanui DeJsub- Small scale fencing. 
e 
Offsit Ekahanui Delsub- Manage for Stability 

e 

Offsit Halona V iochacha- Manage for Stability 
c 

Offsit Keaau Sanmar- (KEA-A) I 

e MonitorJCollectiStoreJLiving 
Collection 

Offsit Keaau Tetfil- (KEA-A) 2 
e Monitor/Collect/Store 

Offisi Makaha Fluneo- Manage for Stability 

Offisi Makaha Fluneo- Collect/Living Collections 

Offsit Miikaha Hcsarb-

e MonitorJCollectiStore/Living 
Collection 

Offsit Makaha Cyalon-

e Monitor/CollectiStore/Living 
Collection 

Offsit Miikaha Cyalon- Small-scale fencing. 

e Materials for 400 m perimeter fence. 

Offsit Makaha Cyalon- Manage for Stability 

e 
Offsit Miikaha Hesarb- Collect/Living Collection 

e 
Offsit Miikaha Hesarb- Manage for Stability 

e 
Offsit Miikaha Hesarb- Small-scale fencing. 

e Materials for 400 m perimeter fence. 



Range MU Action Fr Ouarter 1 Ouarter 2 Ouarter 3 Quarter 4 
Jan. Feb. Mar. A ril Mav June July August Seotember Oct. Nov. Dec. 

Offsit Kuwiv,lj San mar- (MAK-B) 

c MonitoriCollcctiStore!Living 
Collection 

Offsit Kamaileun Dubher- (MAK-A) 

e u Monitor/Collect/StorelLiving 
Collection 

Offsit Kamaileul 1 Dttbher- (MAK-A) Manage for 

e u Stability 
Offsit Kamaileun Dllbher- (MAK-A) Survey for 

e II additional individuals 
Offsit Kamaileun Sanmar- (MAK-A) 

e u Monitor/CollectlStore/Living 
Collection 

Offsit KamaileUI 1 Sanmar- (MAK-A) Manage for 

e u Stability 

Offsit Wai'anae Cenagragr- (\VAI-A) Co11ect/Living 
e Kai Collection 
Offsit Vvai'anae Cyalon-

Ie IKe' I Monitor/Collect/Store/l 'vin a 

Offsit \Vai'anae Cyalon- Manage for Stability 
, IKai 
Offsit '0/ai'anae Cyalon- Small scale fence. Materials 

Ie IKai for 400 mete« 
Offsit Wai'anae Dubher-

e Kai MonitorfCo\\ectfStore/Living 
Offsit Wai'anae Hesarb-

e Kai Monitor/Collect/Store/Living 
Offsit Wai'unae Hesarb- Manage for Stability 

e Kai 
Offsit \Vai'anae Fluneo- Collect/Living Collection 

Ie Kai 
Offsit Wai'anae Fluneo- Manage for Stabillity 

iKa; 
Offsit V>/ai'anae Nerangang- (WAI-A) 

e Kai MonitoriCollect!Store/Liying 
Collection 
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Range MIJ Action Fr Or larter 1 ·ter 2 Oual Quarter 3 Ouarter 4 

Jan. Feb. Mar. A )ril Mav June Julv August Sen tember Oct. Nov. Dec. 

Offsit \Vai'anae Nerangang- (\V/\I-/\) Manage for 

e Kai Stabi!itv 
Offsit \Vai'anae Nerangang- (W AI-B) 

Kai Makai I MonitorlC:ollcet/Store/l.ivilw 
Offsit \Vai'anae Nerangang- (W AI-B) Manage for 

e Kai Makai Stability 
Offsit \Vai'anac Tetfil- MouitoriCollectiStore/Liviug 

e Kai Collection 

Offsit Waiawa Plapripri-

e MonitoriCollectiStoreiLiving 
Collection 

Offsit Waiawa Plapripri- Manage for Stability 

e 
Offsit Waiawa Plapripri- Small scale fence. 400 
e meters in perimeter. 

Offsit Maakua Sehkaa-

e MonitoriCollect/Store/Living 

Offsit Makaua Sckkaa-

e Monitor/ColleetiStore/Living 
Collection 

Offsit Lyon Monitor Living Collections 

e 
Offsit Koko Monitor Living Collections 

e Head 
I. 

Offsit Kaiser Monitor Loiving Collections 

e elementar 

v 
Offsit Wheeler Monitor Living Collections 

e Basevard 

OffIsl Waikolu Schnut-

d Monitor/CollectiStore/Living 



Range MU Action Fr Ouarter 1 Ouarter 2 IOuarter 3 [Quarter 4 

Jan. Feb. Mar. A ril May June lui' August September Oct. Nov. Dec. 

omsl Papalaua Cenagragr-

d (West Monitor/Collect/Storc/Living 
Maui) Collection 

omsl Auahi Fluneo-

d MonitorlCollect/Store/Living 

Collection 
oms I Honomali Fluneo-

d no Monitor/Collect/StorelLiving 

omsl Kaupulehu Fluneo-

d Monitor/CollectiStore/Living 

Offsit Lualailua Nothum-

e Monitor/CollectiStore/Liying 

Collection 
Oms! Manuka F!uneo-

d Monitor/ColiectiStore/Living 

omsl Kaahole to Fluneo- Coilect seeds or cuttings 

d Paaiki from each individual, to establish 
representation in living collection. 

Resea Alemacmac- Collect for Storage 

rch Testing 
Resea Chacelkae- Collect for Storage 

rch Testing 
Resea Chaher- Collect for Storage Testing 

rch 
Resea Cyagrioba- Collect for Storage 

reh Testing 
Resea Cyalon- Collect for Storage Testing 

rch 
Resea Cyasupsup- Collect for Storage 

reh Testin cr 

Resea Cyrden- Collect for Storage Testing 

rch 
Resea Dubher- Collect for Storage Testing 

rch 



Range MU Action Fr Quarter 1 10uarter 2 Ouart er 3 Ouarter 4 

Jan. Feb. Mar. A ril Ma June Julv August September Oct. Nov. Dec. 

Resea Fl11neo~ Collect for Storage Testing 

rch 
Resea Hesarbuscula- Collect for Storage 

feh Testing 
Resea Hesarbuscula~ Collect for in vitro 

reh storage testing 

Resea Lipten- Collect for Germination and 

rch Storage Testing 

Resea Nerangang- Collect for Storage 

reh Testing 
Resea Phykaa- Collect for Storage Testing 

feh 
Resea Prikaa- Collect for Storage Testing 

reh 
Resea Sanmar- Collect for Storage Testing 

reh 
Resea Schkaa- Collect for Storage Testing 

reh 
Resea Schnut- Collect for Storage Testing 

rch 
Resea Vioehacha- Collect for Storage 

rch Testing 

Admi Lobelia sp.- Contact Lanuners X 

Admi Biannual meeting with Alvin, Nellie, I) X 

n. Bill 
Admi Develop Rare Plant Monitoring I) X 

n. Database 

Admi Develop and maintain Ex-situ I) X 

n. Database 
Admi Develop and maintain Monitoring 

n. Database 
Admi Investigate ETB control options Ix X 

n. with Curtis Daehler 

Admi Develop Protocols/Inventory for Ix X 

n. Collection of Stored seed 
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Range MU Action Fr Ouarter 1 Quarter 2 IOuarter 3 Ouarter 4 

Jan. Feb. Mar. A ril Mav June Jull August Sentember Oct. Nov. Dec. 

G.H. Select site for long lived ex-situ I) X 

collections 

G.H. Constmct a shade house vvith 
quarantine standards at Pahole 

G.H. Maintain and replicate stock for 
living collections and propagule 

production 

G.H. Abusan- Clone MMR plant from 
Joel 

G.H. Alsobo- Joel JD Pahole Nursery X 
Stock for Outplanting 

G.H. Alsobo- Check NTBG for stored I> X 

seed from unrepresented plants 

G.H. Alsobo- Check herbarium records 
for mature seed 

G.H. Alsobo- Secure stock from Dr. I X 
Weller 

G.H. Cyasup- Replicate stock from Ix X 

nurseries and reintroduced 

G.H. Cyasup- Plant on grounds at Lyon X 

with Army stock 
MMR Kahanahai Cyasupsup- Replicate stock for I) X 

ki Lyon and Pahole 

G.H. Cyacri- Replicate Stock I) I> Ix X 

GJ!. Delsub- Replicate SB Wand Pahole X 

stock 
G.H. Flnneo! Alemac- Research Hart. I) l:x X X 

Teclmiques 

G.H. Fluneo- Harden Makaleha I:> X Ix 
individuals 

G.H. Hibbramok- Prepare founder 
balanced stock for Kaluakauila 
reintroduction following IP 

I protocols 
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Rm1ge MU Action Fr Quarter 1 0uarter 2 Quarter 3 Ouarter 4 

Jan. Feb. Mar. Amil May June Julv August So tember Oct. Nov. Dec. 

G.B. Hibbramok- Replicate Greenhouse I» .X X X 

Stock 
G.B. Bibbramok- Secure stock of i~ X X X 

Kaumoku Nui and Kealia 
i DODulations 

G.H Lipten- Investigate gem1ination 

testin cr 

G.B. Lipten- Propagate for seed 
ioroduction 

G.H. Lobelia sp.- Propagate for taxonomy X 

G.B. Nothum- Contact Joel re: Maui 
seeds for storage 

G.H. Phymol- Replicate and store stock X X 

G.B. Sanmar- Amplify underrepresented 

stock 
G.B. Schnut- Contact Dr. Weller for 

unrepresented founder stock 

G.H. Stekaashe- Replicate Stock X 

G.H. Tetfil- Determine reliable vegetative 

propagation technique in case 
Wai'anae Kai individuals are 
relocated. 

G.B. Viochacha- Propagate for seed 
production 

G.B. Continue to contract nurseries for X X X 

common natives for planting 

MMR 'Ohikilolo Tetfil- Develop vegetative X 

propagation technique 

Page 327 



CHAPTER 4: RARE VERTEBRATE MANAGEMENT 

4.1 Introdnction to Rare Vertebrate Management 

Rare native vertebrate fauna on 0' ahu training lands include native birds and the Hawaiian hoary 
bat (Lasiurus cinereus semotus). The Hawaiian hoary bat is not known to have breeding 
populations on 0' ahu. There are six native bird species which have been reported from Army
controlled lands in the past twenty years: 'apapane (Hil11atione sanguinea), 0' ahu 'amakihi 
(Hernignathus jlavus), 'alauahio (Paroreomyza maeulata), pueo (Asio jlal11l11eus sandwiehensis), 
'i'iwi (Vestiaria eoecinea), and O'ahu 'elepaio (Chasiempis sandwiehensis ibidis). 'Amakihi 
and' apapane are still relatively common. Ecosystem-wide management actions, such as pig 
removal, should address some of the threats that may affect these birds. No specific 
management actions are being taken for these species aside from ecosystem-level management, 
which will not be discussed in this chapter. The' alauahio is federally listed as an endangered 
species (USFWS 1993b) and in the past had occasionally been reported from Anny-controlled 
lands. N RS have never seen' alauahio in the wild and thus have not implemented any 
management actions for this species. The Hawaii Division of Forestry and Wildlife lists the 
pueo as an endangered species on O'ahu (DLNR 1990) and it is protected under Hawaii Revised 
Statute 195-D. NRS have observed pueo in Makua Valley; however, no management actions for 
this species have been undertaken aside from ecosystem-level management. 'Elepaio and 'i'iwi 
populations have declined in numbers precipitously on O'ahu over the past 20 years. The 
Hawaii Division of Forestry and Wildlife lists 'i'iwi as an endangered species on O'ahu (bLNR 
1990) and it is protected under Hawaii Revised Statute 195-D. The 'i'iwi has been observed in 
two areas on Army lands, Schofield-Waikane Trail in SBE and Mount Ka'ala in SBW. NRS 
survey for 'i'iwi but havc not developed any intense management scheme for this species besides 
ecosystem level management. On 18 April 2000, the U.S. Fish and Wildlife Service (USFWS) 
granted the 0' ahl! 'elepaio Endangered Status under the federal Endangered Species Act 
(USFWS 2000). 

In addition, there is potential habitat for four endangered wetland bird species in all of the 
training areas on O'ahu, the koloa maoli (Anas wyvilliana), 'alae'ula (Gallinula ehlorapus 
sandvieensis), 'alae ke' oke' 0 (Fulica americana alai), and ae' 0 (Himantopus mexieanus 
knudsen i). The habitat is such that NRS does not believe that breeding populations could be 
supported, and only 'alae\da, ae'o, koloa maoli and the common 'auku'u (Nyetieorax nyetieorax 
hoaeth), have been documented. 

Rare vertebrate management on Am1Y lands follows a three-step approach that includes 
surveying, monitoring, and threat control. The 0' ahu 'elepaio is the only species at this time to 
be the focus of intensive vertebrate management efforts. 

4.2 Rare Vertebrate SUI'veys 

In 1977, Robert Shallenberger conducted bird and mammal surveys on O'ahu Army training 
lands. In 1993, the Nature Conservancy was contracted to conduct additional biological surveys 
on Army training lands. Results of these surveys are summarized in survey reports that are kept 
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on file in the Army's Natural Resource Center. NRS have continued survey efforts using 
historical occurrences as a basis for prioritizing search areas. Surveys are also incorporated into 
daily field activities. NRS arc familiar with field markings and songs of all species. A technique 
called "playback" is used to increase detection efficiency (Johnson 1981, Falls 1981). A 
playback is a recorded bird song played aloud in the field. If individuals of the species are 
within earshot, they often respond and are easily detected. With these efforts, extensive areas 
have been surveyed and additional individuals found. 

4.3 Rare Vertebrate Threats 

Hawaiian avifauna has experienced a tremendous number of extinctions since the alTival of the 
first humans. More than 80% ofthe known endemic species and subspecies of birds have gone 
extinct or arc listed as endangered by the USFWS (James and Olsen 1991, Jacobi and Atkinson 
1995). There are four major threats that are suspected of causing these declines. First, human
induced ecosystem changes have resulted in the loss of habitat needed to suppOli native bird life. 
Second, introduced diseases have been shown to have a devastating effect on native birds 
(Warner 1968, van Riper et al. 1986, Atkinson et al. 1995, 2000, Yorinks and Atkinson 2000). 
Of particular concern are avian malaria (Plasmodium reliC/lim) and a poxvirus (Poxvirus avium) 
that are transmitted by the introduced southern house mosquito (Culex qllinquefasciatus). Third, 
introduced bird species may compete with native birds for resources such as food or space 
(Mountainspring and Scott 1985, Williams 1987). Finally, introduced predators including black 
rats (Rattlls ralllls), Polynesian rats (Rattus exulans), feral cats (Felis c!omes/icus), and small 
Indian mongooses (Herpestes auropunctatlls) may consume native birds and/or their eggs and 
compete with native birds for food (Whitaker 1973, Banko and Banko 1976, Ramsay 1978, King 
1985). 

NRS control weeds and outplant common and rare native species to slow habitat loss and restore 
native ecosystems. At present, there is no practical method for controlling avian diseases or their 
vectors in the field. NRS control feral pigs in the hope that a reduction in pig numbers will lead 
to a reduction in possible breeding sites for the southern house mosquito. To date, there is not 
enough evidence to substantiate intra-specific species competition. To eliminate the threat of 
nest predation by introduced predators, a series of snap traps, bait stations, and live traps are 
placed within a breeding pair's territory during the nesting season. Predator control work has 
proven to be successful in other areas of the Pacific at reducing population numbers of target 
pests and increasing popUlations of endangered forest birds (Robertson 1994, Hooker 1995, 
O'Donnell 1996). At present, predator control has only been implemented within territories of 
0' ahu 'elepaio. Initially, protocols for predator control methods were obtained from Dr. Eric 
VanderWerf, who had been implementing a similar program for other 'elepaio populations in the 
Southern Ko' olau 'So His efforts significantly increased nest success, female survivorship and the 
number of fledglings per pair within his study areas (E. VanderWerf unpublished repOlis to 
DOFAW). NRS now combine his protocols with protocols from a similar study conducted at 
Hakalau National Wildlife Refuge (HNWR) on the Big Island. This study also looked at the 
effectiveness of rodent control and monitoring techniques for different rat species (Nelson et al. 
200 I). They found that Polynesian rats were more apt to be removed through snap-trapping 
efforts, while rodenticide baiting was a more effective tool for removing black rats. Through 
live-trapping efforts they found that there were twice as many black rats as Polynesian rats in 
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their study area. This fact indicates that the observed results were not the product of a general 
shift in species ratio independent of the rodent control program. Nelson et al. found that the 
rodent population rebounded to pre-treatment numbers by the next baiting season after predator 
control efforts came to an end. 

NRS are currently assisting individuals from the Toxicant Working Group to persuade the 
Environmental Protection Agency to produce a label for a rodenticide to be aerially broadcasted. 
This type of distribution would allow for greater area coverage and incorporate a larger number 
of 'elepaio territories than can be covered by foot. Restrictions to aerial broadcast would be that 
thc area to be covered would have to be fenced and ungulate free in order to minimize non-target 
species ingestion of the poison. At present, the labeling process is almost complete and NRS 
anticipate gaining permission for aerial broadcast by 2005. 

There is also mounting evidence that low elevation popUlations of native birds C amakihi, 
'apapane, 'oma' 0, puaiohi and' elepaio) may be developing immunogenetic resistance to the 
malaria parasite (van Riper et al. 1986, Jarvi et al. 2001, Atkinson et al. 2001). 

4.4 Rare Vertebrate Monitoring 

Rare bird monitoring is facilitated by mist netting and color-banding individuals. Once captured, 
individuals are inspected for external sores, which arc an indication of poxvirus, Blood samples 
arc taken and used to determine whether or not an individual bird has malaria. All mist-netting 
operations are done under the authority of Dr. Leonard Freed's (University of Hawaii) state and 
federal banding permits. 

In order to facilitate mist netting, a playback is used to elicit an aggressive response from the 
birds. This technique is especially effective on species that exhibit strong territorial behavior, 
such as the O'ahu 'eJepaio (VanderWerf 1998). Playbacks are most effective just prior to and 
during the breeding season when the birds are more apt to aggressively defend their territories 
from invasion by others. Concentrating monitoring efforts during the breeding season also 
allows NRS to be more effective in predator control efforts. NRS are able to easily locate mated 
pairs, note specific locations on a map, and initiate threat control methods within their territories. 

Banding results for 'elepaio are summarized on tables 4-1 and 4-2. Individual birds are 
identified by a four-letter code that corresponds to a unique color combination. (A= aluminum; 
B= blue; R= red; G= green; W= white). The "Date banded" column refers to the date that the 
bird was captured. The "Last observed" column repOlis the last date the bird was observed. The 
"Last monitored" column refers to the date that the banding area was last visited and a search 
conducted. The "Disease" column indicates whether or not the bird was diseased when captured, 
The "Mate Observed" column rcports whether or not the bird was observed with a mate the last 
time it was observed. The "Range or Gulch" column reports the area in which the bird was 
banded. SBS for Schofield Barracks South Range and Schofield Barracks West Range (SBW) 
has been separated into each different gulch. The "Sex" column repOlis the sex of the bird. In 
the following sections the status ofrare vertebrate species is discussed for each training area. 
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4.5 O'ahu 'Elepaio Management 

4.5.a Makua Military Reservation 

At MMR, 'elepaio are known from Kahanahaiki, Kaluakauila, and Lower Makua MUs and the 
East Rim Ungulate Control Area (UCA). The population of'elepaio in Kaluakauila was 
comprised of two unpaired males, which were monitored biannually. NRS have been unable to 
relocate these birds since 1999 and believe that they may have perished. It is unknown how old 
these birds were when NRS first located them in 1996, as they already had their adult plumage 
already. All suitable habitat in Kahanahaiki, C-Ridge, and Lower Makua MUs has been 
surveyed and' elepaio locations mapped (Figure 4-1). Suitable habitat in the East Rim UCA has 
not been completely surveyed. No additional surveys were conducted this year. Continuing 
further surveys into East Rim UCA is restricted at this time, due to the possible threat of 
Improved Conventional Munitions (lCM's) in the area. NRS will work with the Army Safety 
o mee to regain access to Lower Makua so that NRS can continue to do further surveys and 
other more labor-intensive management that involves camping and flying. 

On 22 July 2003, a prescribed burn that was intended to clear about 900 acres of alien-dominated 
grasslands within the firebreak roads jumped the firebreak and ended up burning approximately 
2100 acres (Appendix 7). Fortunately, alien grasses and other introduced weedy species 
dominated a very large portion of the area that burned. Unfortunately, the fire did burn 150 acres 
ofland that is designated as O'ahu 'elepaio critical habitat and came within 70 meters of a 
territory occupied by a solitary male 
'elepaio. This male is located in the gulch on the north side of C-ridge and appears to be 
unharmed from smoke inhalation. It is unclear exactly how 'elepaio would respond to the threat 
of fire but in discussing behavioral responses with Dr. VanderWerf, NRS believe that the birds 
would disperse from the occupied territory and either try to occupy another or go back to the 
original when the threat had abated. 

Overall, it is believed that this fire did not adversely modify the O'ahu 'elepaio critical habitat, as 
a large portion of the burned habitat had previously burned before, the last time being 1995. The 
fires did not compromise the ability of a pair of 'elepaio to reproduce and did not force any bird 
to leave its territory, therefore a take did not occur. The 150 acres of critical habitat that burned 
is a small portion of the 66,354 acres of 'elepaio critical habitat designated statewide. Known 
'elepaio territories and critical habitat are displayed on an enclosed map with an overlay of the 
bum area (Figure 4-1). 

4.5.a.1 LowerMakuaMU 

In 200 I, NRS initiatcd predator control effmis for the pair that was known from the Lower 
Makua MU and in 2002 a second newly discovered pair was added. From 22 January to 21 July 
2003, NRS again implemented predator control efforts in Lower Makua. Twelve Protecta® rat 
bait stations and twenty-four Victor® rattraps were deployed throughout both territories. A total 
of 622 blocks (38.9 pounds) ofmolasses/peanut-butter flavored Ramik® Mini Bars (.005% 
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diphacinone) were taken from bait stations. A total of fourteen rodents were caught in snap 
traps. 

Nesting success of the two pairs of 'elepaio in this region is uncertain since fledglings were 
never observed. Both pairs were observed tending a nest at different stages of development in 
March 2003. At the time of discovery one pair was feeding a nestling and the other pair was still 
sitting on the egg. NRS was able to band one of these males in 2001 and the other in 2002 (see 
Table 4-1) and will continue to attempt to band the two females in the area and monitor for 
nesting success. 

4.5.a.2 Kahanahiiiki MU 

In 1996, three males and one female were banded in Kahanahiiiki MU. Since that time BGA W 
(see Table 4-1) has not been detected, and this bird is thought to be dead. ARRB was 

Table 4-1 Bird Banding Data Makua Militar Reservation 
Bird Date Last Last Mate Range or Gulch Sex 

Banded Observed Monitored 
ARRB 3/4/96 3/4/01 I 217102 Y N 

I 
Kahanahaiki I M 

GBAR 3/4/96 6112/03 

I 
6112/03 Y Y Kahanahaiki I M 

BABW 3/4/96 6112/03 6112/03 

I 
y y .[ .. 

Kahanahaiki 

I 

F 
IlCiAW 12/9/99 I 3118102 Y N Kahanahaiki M 
ABBB Lower M5kua M 
ARGB Lower Makuu M 

last observcd in 2001. A bird was heard in his territory in 2003 but NRS was unable to 
determine whether or not it had bands. GBAR and BABW are a pair that bred in 1996 and 1997 
without successfully fledging a chick. Predator control was begun in 1998 and this pair was able 
to successfully fledge a chick that year. Predator control was implemented in 1999 and 2000 but 
there was no observable nesting success. In 2001 and 2002, one and two fledglings were 
observed respectively but NRS are unaware of where they may have gone. NRS observed the 
pair nesting two times in 2003. The first attempt appeared unsuccessful but the second resulted 
iu a fledgling. NRS are confident that the fledgling survived and will continue to monitor it 
through the summer. NRS shall attempt to band the fledgling in order (0 monitor its movements 
throughout the area. 

Predator control was implemented again this year from 07 January through 24 June 2003. It 
entailed bi-monthly maintenance of twelve Protecta® rat bait stations, twelve Victor® rattraps, 
and four Tomahawk® live traps. A total of 553 blocks (34.57 pounds) ofmolasses/peanut-butter 
flavored Ramik® Mini Bars (.005% diphacinone), were taken from bait stations. The total bait 
consumed was 45% of the total bait put into the bait stations. An average of one rat was caught 
between monitoring trips and an average of 3.48 bait blocks were taken per station per night. A 
total of 13 rats and one mouse were caught in snap traps and one mongoose was caught in a live 
trap. Figure 4-2 shows the results of the predator control effort during the 2003 breeding season. 
There appears to be a deJlnite cycle for both the percentage of bait taken and rats snapped 
throughout (he control period. There are definite spikes of activity when rodents are attempting 
to move into the previously occupied area and feeding on the bait. Evidence from other similar 
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projects suggests that the results seen here are probably due to the fact that the black and 
Polynesian rats occupy different niches and are more apt to be caught by different means (Nelson 
et al. 200 I). 

Figure 4-2 Kahanahaiki Predator Control Efforts, 2003 
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Figure 4-3 shows the results of predator control effOlis since 1998. The only obvious anomaly is 
the spike in rats snapped in 2002. NRS believed that a reduction in the cat and mongoose 
populations may have played a role in this anomaly but in the 2003 season the number ofrats 
snapped dropped again to numbers seen in previous years. This seems more likely due to the 
wetter weather conditions experienced in 2002. There may have been a surplus of food to 
improve rat reproduction in 2002. 

Figure 4-3 Predator Control Effort From 1998-2003 
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4.S.b Schofield Barracks Military Reservation 

4.5.b.1 Schofield Barracks South Range 

Six' elepaio were believed to be in SBS when NRS first began monitoring the area in 1996. All 
of these birds were males and two of them had been banded, This year only one bird (ROAR) 
responded to playbacks. Due to the lack of females within the population, predator control 
methods have never been initiated and monitoring has not been consistent. 

4.5.,b.2 Schofield Barracks East Range 

Shallenberger reported one bird from SBE in 1977. No birds were detected during surveys ofthe 
area in May 1997 or 2002. On 24 February 2003, a survey was conducted in South Kaukonahua 
Stream in the area of SBE that Shallenberger had detected' elepaio. No birds were detected at 
that time. 

4.5.b.3 Schofield Barracks West Range 

The third largest population of 'e1cpaio on O'ahu is located at SBW. It consists of 
approximatcly 340 birds, comprising roughly ISS breeding pairs (VanderWerf et al. 2001). To 
date, NRS have banded 49 birds over a seven year period and are monitoring them as frequently 
as access allows. Of the 49 bandcd birds 25 of them have not been observed since prior to 2000. 
Banding has been conducted in four gulches (Table 4-2). 

NRS conducted predator control again this year. From 23 December 2002 ·to 17 June 2003, 60 
Protecta® poison bait stations and 120 Victor® rattraps were installed in IS 'elepaio territories 
in three gulches. One hundred fOUl1een rats were snapped in the rat traps throughout the control 
period. A total 0[2728 blocks (170.5 pounds) ofmolasses!peanut-butter flavored Ramik® Mini 
Bars (.005% diphacinone), were taken from bait stations. 
Four 'elepaio nests and two fledglings were found during this time period. NRS were only able 
to visit each ofthc 'elepaio territories a total of four times due to the heavy usage of the ranges, 
partially caused by the training restrictions at MMR. Most of the time spent there was occupied 
with relllling bait stations, without enough time to rcsight any birds. 

Table 4-2 Bird Banding Data, Schofield Barracks Military Reservation 
Bird Date Last Last Disease Mate Range or Sex 

Banded Observed Monitored Observed Gulch 
RGAR 03/06/97 01115/02 01115/02 Y N SBS M 
BGAG 03/06/97 08/06/98 01115/02 Y N SBS M 
13GAB 08/30/96 12114/96 03129/02 Y N Hale'an'au M 
RGGA 08/30/96 03/29102 03129102 Y N Hale'an'au M 
RBAB 08/30196 08/30196 03129102 Y Y Hale'all'au F 
BGAR 08/30196 02113103 02113/03 N N Hale'an'au M 
ABGR 09102/96 12/22100 03129102 Y N Hale'an'au M 
ABC,G 09102/96 02/27/00 03129/02 Y Y Hale'au'au F 
ABWB 09/02/96 11/29/96 02127/00 Y N l-lale'au'au M 
RBl3A 09/02/96 09/02/96 02/27/00 Y N Hale'au'au M 
HAwe; 09102/96 04/03/99 04/03/99 Y N Hale'au'au M 
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Bini Date Last Last Disease Mate . Range or Sex 
Banded Observed Monitored Observed Gulch 

WG13A 09/02/96 09/02/96 03/17199 Y N Hale'all'au F 
G1313A 02/14/97 02118/02 02118/02 Y N Hale'an'au M 
RA13W 03/20/97 OS/23/97 04/03/99 N N Hale'all'au M 
RARG 06113/97 12/27/01 12/27/01 Y Y Hale'au'au M 
WBAR 09/03/99 08/29/02 08129/02 N Y Hale'an'au M 
RGAW 02114/96 02114/96 02114/96 N N N. Mohiakea M 
WGWA 02114/96 02118101 07113/01 N Y N. Mohiakea F 
BWAG 02114/96 0511 5/99 05115/99 N Y N. Mohiakea M 
WRAG 02114/96 02114/96 02114/96 N Y N. Mohiakea M 
BRAW 02114/96 02118/01 07113/01 N N N. Mohiakea M 
BWAB 08/31/96 08/31/96 08/31196 Y N N. Mohiakea M 
BGBA 09/29/96 06116/03 06116/03 Y N N. Mohiakea M 
W13RA 09/29/96 04128/98 0511 5/99 Y N N. Mohiakea M 
GWRA 09/29/96 09129/96 05115/99 Y N N. Mohiakea M 
GRBA 09/29/96 08/28/02 08/28/02 U N N. Mohiakea M 
WGAR 11120/98 02/26/00 02/26/00 N Y N. Mohiakea M 
RWBA 11120/98 02126/00 02/26/00 N Y N. Mohiakea M 
GAWW 11/20198 07113/01 07113/01 N Y N. Mohiakca F 
BWCiA 11120/98 07113/01 07113/01 Y N N. Mohiakea M 
BABB 11120/98 12/29/98 02118/00 Y N N. Mohiakea M 

/\GCi\A' 08128/02 08/28/02 08/28/02 N Y N. Mohiakea M 
WARW 08129/02 0211 5/03 0211 5/03 N Y N. Mohiakea M 
GAIlG 08129/02 0211 5/03 0211 5/03 N Y N. Mohiakea F 
WRAR 08/29/02 08/29/02 08/29/02 N N N. Mohiakea M 
ABGB 06115/97 06114/99 06114/99 Y N S. Mohiakca M 
WRGA 0611 5/97 05124/02 OS/24/02 Y N S. Mohiakea M ----
GAGIl 06115/97 02117/00 02117/00 N N S. MohHikea M 
GBAIl 06115/97 12/26/0 I f-l 2126/0 I Y Y S. Mohiakca M 
AWR~' ----

01117/00 02117/00 02117/00 N N S. Mohiakea M 
WWA13 01/17/00 03127/02 03127/02 Y N S. Mohiakea M 

RARG 01117/00 06116/03 06116/03 Y N S. Mohiakea M 
RABll 01117/00 03/27/02 03127/02 N N S. Mohiakea F 
!lWWA 01117/00 03/27/02 03127/02 Y N S. Mohiakea M 

GRAR 01117/00 08/28/02 08128/02 Y N S. Mohiakea M 

WRAIl 01117/00 05118/03 05118/03 N N S. Mohiakea F 
ABRIl 09/01196 02121/00 02/21/00 Y N W. Pule'e M 

IlRAIl 09/01196 09/01/96 02/21/00 Y N W. Pule'e M 
ARGW 09/01/96 01110/01 0111 0/01 Y Y W. Pule'e M 

AWGW 01114/00 01114/00 01114/00 Y N W. Pule'e M 

4.5.b.3.a Fire Survey 

NRS surveyed a fire in SBW that appeared to have ignited outside the firebreak road due to an 
illumination round (parachute flare) landing before it had completely burned out in August 2003 
(Appendix 4A). The total area of the burn was 8,5 acres above tbe firebreak road. The only 
federally listed species that has been detected near the burn area is the 0' ahu 'elepaio. The 
gulches on either side of the burn area had previously been surveyed for the presence of 'elepaio 
but not the burn area itself. Fortunately, the fire did not directly burn into any previously known 
territories and no 'elcpaio critical habitat was burned, NRS made the assessment that the fire did 
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not significantly impact any federally listed species. The fires did not compromise the ability of 
a pair of 'elepaio to reproduce and did not force any bird to leave its' ten-itory therefore a take 
did not occur. Known 'elepaio territories and critical habitat are displayed on an enclosed map 
with an overlay of the burn area (Appendix 4A). 

4.5,c Kawailoa Training Area 

Shallenberger (1977) detected 12 'elepaio while surveying KLOA. Shallenberger and Vaughn 
(1978) detected 'elepaio on both the Poamoho and Schofield-Waikane trails in later surveys. In 
1992, surveys conducted by The Nature Conservancy's Hawaii Natural Heritage Program 
detected an 'elepaio along the Schofield-Waikanc Trail (BI-IP 1994b). NRS have visited all of 
the areas in which these birds were reported without detecting any birds. However, playbacks 
were not always utilized in these survey efforts. In order to better survey these areas, playbacks 
should be performed in all locations. On 18 March 2003 a survey for 'elepaio was conducted in 
a small gulch that empties into Kaiwiko'cle Gulch. This area is very near a site where 
Shallenberger had located a bird. No birds were detected on this survey. No' elepaio are 
currently known from KLOA. NRS shall continue to survey areas in KLOA in hopes of locating 
a remnant population of 'elepaio. 

4.5.<1 Kahuku Training Area 

Shallenberger (1977) reported a single observatiDn of' elepaio in KT A. In the summer of 1998, 
Sandee Hufana, an intern with the University of Hawaii Hawaiian Internship Program, 
completed a project surveying KTA for rare species. Ms. Hufana, accompanied by NRS, visited 
the site where Shallenberger had reported the 'elepaio and was unable to detect any birds. She 
and NRS also systematically covered other areas searching for' elepaio, utilizing playbacks, but 
surveys were unsuccessful. On 16 April and 14 February 2002 Kaunala Gulch was surveyed for 
'clcpaio in conjunction with other management actions. No 'elcpaio were loeated. At present, 
no 'clepaio have been identified in KTA. NRS will continue to survey other areas at KTA in 
hopes ofloeating 'elepaio. 

4.5 .d. I Fire Survey 

NRS surveyed afire in the Kahuku Training Arca (KTA) that occurred in July 2003 (Appendix 
8). At present, there are no known' clepaio in K T A and no critical habitat has been designated 
for the training area. With this in mind no impact occurred to 'elepaio due to the fire. 

4.5.e Dillingham Military Reservation 

All suitable habitat at DMR has been surveyed fDr 'elepaio. No birds have been detected. 
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4.6 Tiwi Management 

4.6.a Makua and Dillingham Military Reservations 

No reports of 'i'iwi from either of these training areas have been received. DMR does not have 
any habitat and MMR does not have enough suitable habitat to sustain an 'i'iwi population as 
they have a severely restricted habitable range. This is due in part to their high susceptibility to 
malarial infection (Atkinson 1995). Earlier biological surveys by the Environmental Impact 
Corporation (1977) and Hawaii Heritage Program The Nature Conservancy of Hawaii (1994) did 
not turn up any 'i'iwi in MMR. 

4.6.b Schofield Barracks Military Reservation 

4.6.b.1 Schofield Barracks South Range 

Tiwi have never been reported from SBS. Tiwi habitat is limited in SBS. NRS have surveyed 
this small area without finding any 'i'iwi. 

4.6.b.2 Schofleld BaITacks East Range 

In 1976, Shallenberger surveyed SBE and found several 'i'iwi. On 14 June 2000, NRS and 
University of Hawaii Botany graduate student, Susan Ching were collecting He.lperomannia 
arborescens in the south fork of South Kaukonahua Gulch, when a single 'i'iwi was heard. This 
site is located in SBE, roughly two to three kilometers from the gulch where the 'i'iwi are 
usually observed in KLOA. 

4.6.b.3 Schofleld Barracks West Range 

In 1976, Shallenberger surveyed SBW. Shallenberger's survey route followed the old tramline 
trail up to the top of Mount Ka'ala from the south fork of Hale' au' au. He reported observing a 
total of flfteen 'i 'iwi, including both adult and juvenile birds. This was the largest population of 
'i'iwi found on Army lands during his survey. NRS have focused survey efforts for 'i'iwi in this 
vicinity. NRS and Dr. Eric VanderWerf detected at least one 'i'iwi on 29 November 1996. 
Despite additional surveys that year, 'i'iwi were not detected again. Nor were they detected in 
1997. However, survey efforts were not extensive. On 15 April 1998, NRS again detected 'i'iwi 
in the same area. One bird was seen and another heard simultaneously. Tiwi were not detected 
in 1999 or 2000. On 20 March 2001, NRS, State DOF A W staff and two volunteers detected 
'i'iwi on top of Mount Ka'ala within the bog area. 2001 appeared to be a year of heavy 
Dowering for koli'i (Trematolobelia macrostachys), which may account for the birds being so 
easily observed in the bog. One 'i'iwi was detected on 17 July 2003 during an archeological 
survey along the proposed fence line. To date, NRS have not attempted to band any of the 'i'iwi 
on Mount Ka' ala due to the infrequency of sightings and unreliability of locating a bird to band. 
NRS will strive to better survey the area and pinpoint a locale that would provide the best netting 
and banding opportunities. 
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4.6.c Kawailoa Training Area 

Tiwi have been observed in KLOA in the recent past. Shallenberger reported one bird from the 
1'oamoho Trail in a survey of military training lands in 1976. Several more sightings were 
recorded [rom the 1'oamoho and Schofield-Waikane Trail areas from another survey that 
Shallenberger did covering the Central Ko 'olau Mountains in 1978. More recently, during a 
1993 survey by The Nature Conservancy's Hawaii Natural Heritage Program, a single 'i'iwi was 
seen near the junction of the Castle and Summit trails. On 5 December 1995, NRS discovered a 
population of 'i'iwi in Kawailoa (VanderWerf et al. 1996). That winter NRS worked with Dr. 
Eric VanderWerf in an effort to color band individuals and determine if there were any signs of 
disease in the population. A total of six birds were observed but unfortunately, none were 
captured. All observations and mist netting were centralized around a population of Hibiscus 
arIJottianus subsp. arnottialills, which appears to bloom heaviest in winter. Birds were often 
seen feeding on Hibiscus flowers and NRS believe that it is this resource that draws them into 
the area. Banding efforts and monitoring continued from 1996 through 2001. On the Christmas 
bird count in 2002 NRS and Dr. VanderWerf were able to locate just a single 'i'iwi. 
Vocalizations were heard and the bird was observed in and amongst the Hibiscus. On 16 August 
2003, NRS visited the site again and were unable to observe or hear any birds. The weather was 
a bit rainy and windy making for sub-optimal resighting conditions. For 2003-2004, NRS will 
continue with the Christmas bird count and monitor for 'i'iwi while conducting other natural 
resource management throughout the range. 

4.6.d Kah IIku Training Area 

Tiwi have never been reported from Kahuku. There is little habitat left that would be expected 
to support 'i'iwi in the KTA. Since KTA is relatively low in elevation, 'i'iwi there would be 
more susceptible to infection from avian malaria. NRS will continue to monitor for 'i'iwi while 
conducting other natural resource management in the training area. 

4.7 O'ahu Creeper Management 

4.7.a Maklla Military Reservation 

An unconfirmed 'alauahio (O'ahu creeper) sighting was reported in 1976 from MMR. NRS 
have revisited the location multiple times and detected nothing. It is very unlikely that 'alauahio 
still persist in MMR due to the lack of essential habitat. NRS will continue to monitor for 
'alauahio while conducting other natural resource management in the area. 

4.7.b Schofield Barracks Military Reservation and Kawailoa Training Area 

Shallenberger did not report 'alauahio from either of these ranges. However, this species had 
been rcp0l1ed from these areas in the years preceding his 1977 survey. In addition, there were 
two unconfirmed reports of' alauahio from the 1'oamoho vicinity in Kawailoa in 1985 and 1991. 
NRS have never detected this species despite fi'equent visits to areas where' alauahio have been 
sighted. On two separate occasions in 2003 NRS heard unfamiliar bird calls in the Lower 
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Pc' ahinai' a region. This is ideal habitat for the' alauahio, so NRS plan to conduct several 
surveys of the area and attempt to conduct netting and banding operations. 

4,7.c Kahuku Training Area and Dillingham Military Reservation 

'Alauahio has never been reported from these training areas. 

4.8 Pueo Management 

4.8.a Makua Military Reservation 

NRS detected puco in Makua on seven occasions. It is expected that pueo use the grasslands in 
the lower elevations of the training area to forage for rats and mice. Because this species nests 
on the ground, feral dogs, cats, mongoose, and fire may pose a threat to both adults and chicks in 
the nest. While Wildlife Services has removed feral dogs from the area, no specific management 
actions for this species have been undertaken, aside from ecosystem level protection. Reason 
being that NRS have never discovered the exact location of a nest. Nesting and behavior 
indicative of nesting was observed in M5kua in May and June of both 2001 and 2002 (NRS 
2002). The pair was not utilizing the floor of the valley as was supposed but rather built their 
nest in shelf areas amongst the cliffs. Nesting and nesting behavior was not observed in 2003. A 
pair has been observed Hying around the back of the valley and over the ridge into Makaha 
Valley several times over the past year. In 2004, NRS shall survey for Pueo during the breeding 
season in order to better protect the nest from potential predation. 

4.8.11 Schofield Barracks Military Reservation, Kawailoa, and Kahuku Training Areas 

Though all of these areas have habitat that may support popUlations ofpueo, NRS have rarely 
observed these birds. On two occasions, a single pueo was observed, once on the border of SBE 
and KLOA along the Schofield-Waikane Trail, and once in KLOA along the Pe'ahinai'a Trail. 
NRS helieve that pueo do utilize these areas to forage for food but no specific management 
actions for this species have been undertaken, aside from ecosystem-level protection. It would 
be extremely difficult to execute any specific management actions for this species in any of these 
training areas due to the ruggedness of the terrain and the wide foraging range of this species. 

4.8.c Dillingham Military Reservation 

NRS are unaware of any pueo sightings from DMR. There are only small areas of habitat that 
could support this species at DMR. 

4.9 Wetland Bird Species 

Each of the training areas on O'ahu contains, to some extent, some possible wetland hird habitat. 
The types of habitat found in each of the areas vary from fast flowing stream regions to very 
slow meandering portions 0 f streams and on down to marshy/lake areas. Three of the four 
endangered species prefers such habitats as fresh and saltwater ponds, estuaries, and marsh areas. 
These types of habitats are extremely limited on Anny training lands so NRS do not expect to 
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find breeding populations of any of these endangereds and previous surveys of the training areas 
have never revealed any (Environmental Impact Corporation 1977, Shallenberger 1977, and 
Hawaii Heritage Program The Nature Conservancy of Hawaii 1994a, b, c). 

The endangered koloa maoli and the common 'auku'u do inhabit and quite possibly nest along 
mountain streams and river valleys as well as the other wetland habitats. Since these stream 
habitats are on Army lands it is quite possible that koloa have made nesting attempts and NRS 
were unaware as these birds arc very secretive and difficult to observe. The 'auku'u is quite 
common throughout the pacific so are not discussed to any extent in this chapter. 

4.9.a Dillingham Military Reservation 

NRS surveyed the swampy area within DMR, which is thought to be suitable habitat, in the 
winter of 1996. No birds were found. This area may only be a seasonal wetland, thus not 
suitable for water bird nesting. Ifthere is enough standing water at any time throughout the year, 
some birds may utilize the area to feed. Since 1996, NRS have been unable to document any 
standing water or any water birds at DMR. NRS continue to monitor the area annually, during 
the winter rains, for wetland habitat. 

No protection actions have been implemented for wetland bird species as none have been 
observed. 

4.9.b Makua Military Reservation 

In 2000, community members from Wai' anae expressed concern about training impacts to 
endangered water birds that had been seen at seaside ponds located at the mouth of Mukua 
Valley. Community members have observed three endangered waterfowl: the koloa maoli, 
'alae 'ula, and ae' 0 occasionally utilizing the ponds from seaside ponds (Aila personal comm. 
2000, Salbosa personal comm. 2002). In addition, the 'auku'u have frequently been observcd 
making use of the ponds. 

On 24 January, 19 June, and 8 August 2001, NRS surveyed these ponds for the presence of these 
water birds and any possible migratory species. NRS surveyed again on 26 February and21 
March 2002. No birds were observed on any of these dates. No further surveys were conducted 
this year. It is possible that the birds occasionally come late in the day to feed but do not actively 
use the area for nesting. Many people and stray and feral animals frequent the area, which would 
threaten any nesting activity. NRS will continue to monitor the area in conjunction with other 
management actions in Makua. Community members have agreed to assist. 

4.9.c Schofield Barracks Military Reservation 

No koloa maoli has been documented from any of the streams in SBE. No protection actions 
will be implemented for wetland bird species until nests arc documented. 
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4.9.d Kawailoa Training Areas 

In January 2002, NRS spotted a koloa on Kamananui stream just below the Drum Road in 
KLOA. There is lots of suitable stream habitat within the training area and even two small high 
elevation ponds but no koloa maoli were documented from anywhere in KLOA in 2003. No 
protection actions will be implemented for wetland bird species until nests are documented. 

4.9.e Kahuku Training Area 

No Koloa were spotted in KT A. No protection actions will be implemented for wetland bird 
species until nests are documented. 

4.10 Hawaiian Hoary Bat 

4.10.a Makua and Schofield Barracks Military Reservations 

Observations of'ope'ape'a (Hawaiian Hoary Bats) are very infrequent on O'ahu Army Training 
Lands. In December 1976, an 'ope'ape'a was seen flying above the Schofield-Waikane Trail. In 
April 1998, NRS observed a single bat flying over 'Ohikilolo Ridge on MMR. No management 
actions have been conducted for this species to date due to infrequent sightings. 

In June 2001, NRS purchased an ANABA T II Bat Detector in order to facilitate confirmation of 
possible bat detections. It is very easy to confuse the introduced black-witch moth (Ascalapha 
oc!orala) with the 'ope'ape'a, as both have similar flight patterns, are roughly the same size and 
color, and can be observed emerging from daytime roosts at about the same time. NRS has 
initiated surveys for bats by incorporating them into camping trips and using the bat detector. 
Surveys are conducted starting at least 30 minutes prior to sunset and continue for up to an hour 
after, as this is the best time to observe any individuals that may be roosting nearby. There is 
some variation in time of first detection, which has been attributed to reproductive status and day 
of the year (Menard 2001). During pregnancy and pre-lactation (April-June) it appears that the 
bats come out later as the days advance, During lactation (June-August) the pattern changes with 
the bats emerging earlier as the days advance (Menard 2001). 

4.10.b Dillingham Military Reservation and Kahuku and Kawailoa Training Areas 

'Ope'ape'a have never been observed in any of these training areas. To date, it is unknown 
whether any surveys directed towards this species have been undertaken. 'Ope'ape'a could 
inhabit any of the habitat contained within these training areas, and simply may not yet have 
been detected. In June 2002, Terresa Menard observed a single bat flying over her house in 
Pupukea-Paumalu. This area borders the southwest region ofKTA. Mrs, Menard has since 
confirmed the sighting with a bat detector. Mrs. Menard has again detected a single bat flying 
over her house several times in June and July 2003. NRS has initiated' ope' ape' a surveys on all 
Army training lands during overnight camping expeditions. The bat detector will greatly 
enhance the potential success of the surveys. 
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T bl 43 R a c - I d R ecommcm e are V t b er e rate M Ol1ItOrIlIg all dM allagemellt S h d I c e lie 
Q4 QI Q2 Q3 

Ranuc ___ 0 Manaocmcnt Unit Action '03 '04 '04 '04 
DMR Survey area for potential water bird X 

habitat. 
KLOA Castle Survey for 'Ope'ape'a. X X 
KLOA Kahuku Cabin Survey for 'Ope'ape'a. X X 
KLOA Lower Pe'ahinai'a Survey for 'Ope'ape'a. X X 
KLClA Lower Pc' ahinai' a Sl~~.ey for waterbirds at frog pond X X 

.~--".----

KLOA Lower Pe'ahinai'a Survey for 'alauahio X X 
KLOA Poamoho Survey for 'Opc'arc'a. X X X X 
KLClA Poamoho Survey for water bird usage at cabin/lake. X X ._._--;-

~ppe~ Pe'_ahinai'a Survey for 'Ope'ape'a. X X X X KLOA 
.---~---" 

KLOA Survey for' Elcpaio in stream drainages X X 

_._------ north ofPu'u Karu. 
KLOA Resurvey Shallenberger's olel 'EJepaio X X 

sites. ----"-.. --.~" ------------
KLOA Training Area-wide \Vhcncver in streams keep eyes open for X X X X 

koloa 
KTA Survey for 'Ope'ape'a. X X X X 
.-~-

._-
KTA Survey stream dr~inages for 'Elepaio. X X 
MMR East Rim UCA Survey for ~mepaio. X X X --_. 
MMR Kahanahaiki Conduct predator control. X X X --_ .... _----------~ -_. 
MMR Kahanahaiki Investigate Pueo nesting and conduct X X 

... _---"-_ .. _- predator control ifnest is found_ 
MMR Kahanah5iki Monitor and attempt to band DCW X X 

'Elepaio. --- . 

MMR Kaluakauila Monitor 'Elepaio. X X 
-.---~.- .-

MMR Lower M5klla Conduct predator control. X X X ._-_._._--" -----.-----~--.-- t---:--:---- . 
MMR Lower Makua Attempt to band the t\\'o females and X X 

. _._----_._----------r~ossibJy some lone males . -
MMR Lower Maklla Investigate Pueo nesting and conduct X X 

predator control jfnest is found. --------_ .. _.-
MMR Lower M5klla Survc~ for 'Ope'ape'a_ X X X X 
MMR 'Ohikilolo Survey for 'Ope'ape'a. X X X X 
MMR Continue survey efforts for water birds. X X 
SEE . Schofield- Waikane Survey for 'Ope'ape'a. X X X 
SBE Survey stream drainages for water birds. X X X X 
SBE Survey stream drainages for 'EJepaio. X X X 
SEE Continue banding efforts for Tiw.i X .. 
SBE Participate in annual Audubon Society X 

Christmas bird count. 
SBS Monitor elepaio_ X X X 
SBW Monitor and conduct predator control for X X X 

'Elepaio. 
SEW Monitor and try to band 'j'iwi. X X .-
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CHAPTER 5 INVERTEBRATE MANAGEMENT 
----------------------------

5.1 Introduction to Rare Snail Management 

The island ofO'ahu has forty-one listed endangered species ofland snails (although many of 
these arc probably already extinct) and in fact the entire genus of Achatinella is listed as 
endangered. Since 1970, ten species of Achatinella have been found on Army training lands on 
0' ahu, as well as a few equally rare land snails of other genera. Included here are: Achatinella 
apexjiilva, A. byron ii, A. curta, A. decipiens, A. leucorraphe, A. lila, A. livida, A. mustelina, A. 
pulcherima, A. sowerbyana, Amastra micans, and Laminella sanguinea. 

There are three steps in the NRS snail management approach: surveying to identify new 
populations of snails; monitoring known populations; and prioritization and management. NRS 
are presently working in close cooperation with Dr. Michael Hadfield, Professor of Zoology at 
the University of Hawaii at Manoa. Since 14 August 1997, NRS have been listed as sub
permittees on Dr. Hadfield's US Fish and Wildlife permit to work with endangered snails. As 
sub-permittees three NRS are authorized to handle (capture, measure, mark, collect tissue 
samples, and release) the O'ahu tree snails (Achatinella spp.) for the purposes of gathering 
ecological and life history data, and re-establishing wild populations. 

In July 2002 the Snail Working Group was reorganizcd with the help of the U.S. Fish and 
Wildlife Service. This is a multi-agency organization that plans to meet quartcrly and discuss 
snail management statewide and help to direct future management actions. The group met in 
October 2002 and again in February 2003. Most recently NRS met with Dr. Hadfield in July 
2003 to discuss the Urgent Actions projects for 2002 to 2004. 

5.2 Rare Snail Surveys 

Snail surveying involvcs hiking in areas expected to have rare snails and searching trees for tree 
snails and the appropriate ground substrate for terrestrial snails. Hadfield (1984) and Christensen 
(1985) have conducted surveys for members of the genus Achatinella on 0' ahu training lands. 
NRS have concentrated survey efforts in areas of known snail habitation as reported in the 1984 
and 1985 surveys and from other documented sightings. Specific snail surveys focus on taxa of 
which no populations are currently known but which have been observed within the past ten to 
thirty years. Survey routes are mapped via GPS/hand mapping and maintained in the NRS GIS 
system. Sites are mapped and provided at the end of this chapter. (With the help of The Nature 
Conservancy of Hawaii and USFWS, NRS have obtained maps from the HINHP with points 
designating past sightings to help in survey efforts. NRS have surveyed with malacological 
experts including Dr. Hadfield and his associates of the University of Hawaii, Dr. Daniel Chung 
of Kapiolani Community College and USFWS Field Staff.) 
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5.3 Rare Snail Threats 

Various factors are thought to be responsible for the swift decline ofland snails in Hawaii: loss 
of habitat, predation by rats and Euglandina rosea (the carnivorous snail), drought, change in 
climate, disease, and over-collection by humans. Predation pressures on Achatinella are 
compounded by its slow growth, late maturity, low motility, and a low rate of fecundity 
(approximately one offspring per adult per year) (Hadfield and Mountain, 1980). In addition, 
during years of drought chances of survival are diminished, further reducing fecundity. 
Achatinella probably had few predators in pre-human times and it is believed that they were able 
to form dense populations. Post human contact, tree snails survived nearly 200 years of 
European rat predation and more than 1,000 years of predation by the Polynesian rat. This long
term predation does not appear to have significantly reduced snail numbers. The Hawaii 
Department of Agriculture introduced E. rosea in 1958 to control the African snail, Achatina 
jiliica. Its effect on Hawaiian snails has been much more devastating than that of rats. Like 
many other plants and animals of oceanic islands, native snails have lost all defenses against 
introduced predators and competitors. The destructive forces of rats and predatory snails present 
a picture of imminent extinction. Dr. Hadfield had acquired an Experimental Use Permit for bait 
developed to control E. rosea. The bait consisted of ground "apple snail" flesh (Pom([cea sp.), 
2% metaldehyde (the toxin), and 5% propionic acid (a food preservative). The cost to patent this 
product for widespread use against predatory snails is astronomical and thus impossible with the 
current funding available. NRS arc working with the Toxicant Working Group to facilitate the 
use of such a toxicant for snail management in the future. 

5.4 Rare Snail Monitoring 

NRS employ two types of monitoring techniques. In the simplest form of monitoring, trees in 
which snails are found are tagged and the total number of snails in each tree recorded. Trees 
within sites are then mapped. NRS also utilize a more extensive mark and recapture technique. 
This method entails marking individual snails with a unique number and/or color combination to 
track them over time. In this manner, NRS are able to observe the growth rate, death rate, and 
the movement of snails between trees. An estimate of total population size can be made using 
the proportion of marked to unmarked snails captured on subsequent visits. NRS record 
pertinent snail data on a Rare Snail Monitoring Form and keep accurate records to be able to 
measure changes in snail populations over time. 

5.5 Rare Snail Management 

In the following section each rare snail species reported from O'ahu Army lands since 1982 is 
discussed. The status of each species and the management conducted for it is described. 

So far NRS have deployed a total of 49 rat bait stations stocked with diphacinone in both the 
Wai'anac and Ko 'olau Mountains. In the Wai'anae Mountains four areas were selected. 
'Ohikilolo "Pteralyxia Gulch" and SBS were selected because rat-eaten shells had been seen at 
both of the sites. Pu'u Hapapa was chosen because of the rare Amastra snails that are found 
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there, as well as a healthy population of A. mustelina. Also, in December 1998 three rats were 
trapped here during an overnight camp. The area surrounding the snail exc10sure in Kahanahaiki 
is haited to help reduce pressure. Although the enclosure is designed to be rat-free, NRS have 
trapped rats on two occasions inside the enclosure during the past year. Seven sites are baited in 
the Ko' olau Mountains and these are primarily small pockets of snails that remain along the 
Summit Trail where a couple of hiking hours separates known snail populations. More will be 
discussed in the individual snail sections pertaining to specific site managemcnt. 

Recently NRS have discussed the prioritization of snail management and questioned why baiting 
is done in certain areas and not done in others. There are some small populations ofKo 'olau 
snails that are being protected with rat hait stations and there are other large populations (248 
snails) that are not being protected. It was decided that in the future some of the larger 
unprotected sites would be monitored and surveyed specifically looking for signs of rat or E. 
rosea predation. In the past emphasis was placed more on counting the live snails and not 
searching for shells on the ground. It is generally accepted that rats are ubiquitous on the island 
but, for whatever reasons, are more problematic in certain areas. It has been the policy ofNRS 
not to bait around some of the larger populations without first seeing signs of rat predation. 
Although the bait is designed to kill rats, it also might act as an attractant and NRS would not 
wish to create a problem where none exists. Then again, NRS would not want to fail to 
recognize rat predation that was going on because of not looking specifically for it. NRS will 
conduct surveys to include livc snail counts, specifically monitoring for evidence of predation. 
This is a new development in snail management and an attempt to utilize the available resources 
in the best possible manner to ensure the survival of native snails on Army training lands on 
O'ahu. 

s.s.a Achatinella apexfulva 

The historical range of A. apexfiilva comprises parts of the KLOA. In recent years, this species 
has only been found along the Poamoho Trail. It is considered extremely rare and its present 
range is very restricted. No new snails were seen in this area in 2002/2003. During a trip to the 
Poamoho Trail area in April, 2003 a tissue sample was taken of a dark colored snail that genetic 
analysis showed was actually A. sowerbyana and not A. apexfulva. Ifmore individuals are 
discovered in the future, NRS will discuss bringing them into captivity with Dr. Hadfield. 

This species has been slow to reproduce in captivity. Dr. Hadfield theorized that perhaps this 
was because it is found at lower elevations where the temperature is a bit Walmer than in the 
captive facility. A new refrigerated chamber that can he maintained at a slightly warmer 
temperature was added two years ago to the tree snail lab. Early signs are that this higher 
temperature may be more suitable for these snails. Sinee 2001 there has been a problem with 
pathogens affecting the lab populations of snails. More time and effort has been given towards 
making sure that the environment is as clean as possible, and other experts have been consulted 
to help solve the problem. The problem has not reappeared this year. NRS will continue to 
search the Poamoho Trail site on an annual basis. 
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5.5.b Achatinella byrollii/decipie/ls 

There is some confusion amongst Hawaiian malacologists as to the distinction between 
Aehatinella byronii and Aehatinella decipiens. For simplicity, NRS have treated both as one 
taxon. This snail was historically known from the southern boundary ofKLOA and areas to the 
south, primarily along the Summit Trail and upper elevations above 2,000 ft. It is considered to 
be extant with some recent sightings by Dr. Michael Hadfield (USFWS 1992). A healthy 
population of as many as 178 A. byronii has been counted in the Schofield Waikanc Trail area. 
During the most recent trip on 21 August 2002 more snails (93) were found on a ridge closer to 
the summit in a previously unexplored area. A total of 172 snails were counted on this trip. 
Figure 5-1 shows the number of snails counted as well as the amount of time spent searching. 

Figure 5-1 Achatillella byrollii Survey Trend 
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Figure 5-1 gives information about the main site just north of the Schofield Waikane Trail. 
Numbers of snails seen on five trips over the past five years are given as well as an estimate of 
the amount of time spent searching. The rising numbers should not necessarily be interpreted as 
increases in snail populations, but rather are more likely an indication that searchers are 
becoming more familiar with preferred snail habitat, so that more snails are found with less time 
searching. 

Because this is the largest population of Achatinella snails known in the Ko'olau Mountains, its 
protection and management are very important. NRS do not bait for rats at the site because no 
signs of rat predation have ever been discovered here. It was decided in 2002 to visit the area 
twice per year to survey for rat or E. rosea predation and continue monitoring once a year to 
perform a snail count. NRS were unable to visit this population in the last year because of 
helicopter restrictions. 

During an April 2003 survey of the Poamoho Trail area, UI-I staff collected tissue samples from a 
low elevation population of snails that were thought to be A. sowerbyana but surprisingly the 
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genetic analyses matched them with the A. byroniildecipiens population from the Schofield 
Waikane Trail. There are a couple of miles of forest that separate these two populations and no 
known snails between the two sites. Knowing that they are genetically related makes this area a 
higher priority for future surveys. 

S.S.c Achatillella curta 

A. curta was historically found throughout KLOA. In the past seventeen years only two snails 
have been seen; one on the Kawailoa Trail and one on the Pe'ahinai'a Trail. None have been 
seen in the past fourteen years. NRS have been searching the areas where these snails were last 
seen for the past eight years and have not been able to find any more. Although additional 
surveys were planned for this year, none were conducted due to helicopter restrictions. 

NRS recommend continuing these periodic searches in areas where A. curta was known to live. 
If found, specimens should be collected for captive propagation before the species goes extinct in 
the wild. 

S.S.d Ac1l{{tillella leucorraphe 

A. leucorraphe is considered critically rare and may only be surviving in a very restricted habitat. 
Historically, it was found in SBE and further south. Only one snail has been identified in the 
past fourteen years and it was found along the Schofield Waikane Trail. NRS have searched 
appropriate habitat in the SBE, including the area where Dr. Steve Miller last reported seeing one 
A. leucorraphe in 1989, and have been unsuccessful in finding any more. This species may also 
be extinct because it was known to thrive in lower elevations where E. rosea first invaded. NRS 
will continue surveying SBE to find A. leucorraphe and will collect it for captive propagation, if 
found. Two of the surveys that were conducted during 2000-2001 were in A. lellcorraphe 
historical habitat but none were found. In February 2002 NRS spent two days searching for 
snails in the SBE but did not find any A. leucorraphe. This trip did establish two new helicopter 
landing zones so in the future NRS will be able to land closer to prime unexplored forest areas 
and thus conduct more searches. Further searching will be required before this species can be 
considered extinct. NRS were unable to search for this taxon in the last year because of 
helicopter restrictions. NRS plan to conduct two searches next year to look for A. leucorraphe. 

S.S.c Achatinella lila 

This species is historically known from the Schofield Waikane Trail, Poamoho Trail and 
connecting Summit Trail areas. NRS no longer find it in the southem regions around Schofield 
Waikane but have seen individuals north and south of the Poamoho Trail and Summit Trail 
junctions. It is considered to be uncommon within a very restricted range. NRS have identified 
A. lila from four different areas and presently bait for rats at two of these sites. One site that has 
the largest known popUlation of A. lila was surveyed in March 2003. NRS decided that it would 
be prudent to bait for rats at this site because, although there are no signs of rat predation nor is 
any declinc recognized in the snail population, the nearby snail sites are showing decline. This is 
a fragile habitat due to low vegetation and steep terrain, and the potential benefits of rat baiting 
here will need to be considered against any possible trampling and destruction of vegetation. A 
total of cight rat bait stations and eight snap traps are deployed at this site. NRS will continue 
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monitoring the known populations for evidence of predation while searching new areas for A. 
lila. 

Five snails were counted at the Pe' ahinai' a Trail and Summit Trail junction on the 14 January 
2003 trip. Much of these snails' habitat is now protected within the exclosure. NRS have been 
putting out diphacinone bait blocks at this site since August 1999 and in 2002 also began using 
snap traps that arc reset when the bait stations are restocked. Presently there are four n1t bait 
stations and seven snap traps at this site. Helicopter support is used to restock which used to be 
done biannually but now is done on a bimonthly schedule. Bait "take"at this site has consistently 
been at approximately 50%. NRS will continue following the present schedule of restocking and 
reevaluate the proj ect, if the bait take continues at a high rate. 

On 25 September 2000 Dr. Michael Hadfield led a group of six people to survey somc of his old 
sites along the Summit Trail. One site is approximately five minutes hiking south of the 
Poamoho/summit junction on the windward side, where five A. lila were found. Unfortunately, a 
live Euglandina rosea was also found at this site; this shows the precarious circumstances that 
threaten native Hawaiian tree snails. On the 18 March 2003 survey no A. lila were seen at this 
site. During the 18 March 2003 survey a total of 14 A. lila were counted at the site north of the 
Poamoho Trail monument. Because of the importance of this site NRS set up eight rat bait 
stations and eight snap traps on 19 August 2003 and plan to restock on the usual bimonthly 
schedule. 

At the present time there are 188 A. lila living in the lab at UB. 

S.S.f Achatillella livida 

A. livida is a species known from KLOA. In 1981, one live snail was found in the area where the 
Urie Trail meets the Summit Trail. No snails have been found this far north more recently but 
NRS do know of individuals at some of Dr. Hadfield's study sites further south near the old 
Kahuku Cabin. This area along the Summit Trail supports some of the richest Achatinella 
habitat in the entire Ko 'olau range. The following three sites are presently monitored by NRS: 
"NOI1hern", "Crisp a Rock" and "Radio LZ". 

Four years ago NRS initiated predator control at the "Northern" (also northernmost) site north of 
the old Kahuku Cabin. The take of bait from this site has generally been high (consistently close 
to 100%) and consideration is being given to expand the number of stations. 

The northernmost site is significant because there are no known snails further nOl1h and the only 
snails known to the south are about an hour's walk along the trail. During a bait-restocking trip 
in June 2002 a total of six snails were counted and 10 March 2003 seven were recorded. Figure 
5-2 shows the number of snails found at the "Northern" site. Due to helicopter issues, NRS were 
not able to conduct as many trips to restock bait this past year. NRS plan to visit the site 
bimonthly in the coming year. 
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Figure 5-2 Snail Surveys For "Northern" Site 
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The "Crispa Rock" site supports a vibrant population found in an area where there are otherwise 
only scattered individual snails. 

On I 0 August 1999, staff visited these sites with Dr. Hadfield and his associates: Chela Zabin, 
Kevin Olival, and Dr. Brenden Holland. Dr. Holland is doing genetic research on the different 
Achatinella species and took samples from four sites along the Summit Trail back to thc 
University of Hawaii to analyze. This genetic research will help clarify relationships between 
and within species. Initial data indicates that A. livida and A. sowerbyana are closely related and 
thcir low genetic diversity suggests a relatively recent evolutionary separation. 

To improve rat control the number of bait stations at this site has also been increased from two to 
Eve. Snap traps are reset when the bait stations arc restocked. NRS have also recorded high 
rates of take at all of theses rat bait stations (100%) and will continue monitoring to determine 
whether or not more stations need to be added. There are also six snap traps at this site. 
Restocking here has also been increased from quarterly to bimonthly. Rat bait stations here were 
only restocked twice this year because of helicopter restrictions. 

Figure 5-3 shows the number of snails found at "Radio LZ." This is another one of Hadfield's 
old study sites and it is now monitored six times per year. Samples were collected from this site 
during the snail sample collection surveys of August 1999. This is also an isolated pocket and 
when the surrounding areas were searched no new snails were found. The bait stations at this 
site had also been increased from two to four in 200 I, and for better coverage in 2003 the total 
increased to six. Six snap traps are also utilized at this site. If the bait continues to be taken at 
the present rate (close to 100%), NRS will consider adding more bait stations. 

There are 75 A. livida in the lab at UH. 
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Figure 5-3 Snail Surveys For "Radio LZ" 
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This species is only found in the Wai'anae Mountain Range and is considered to be the most 
abundant Achatinella species on O'ahu. It is found in MMR, SBW, and SBS. A great deal is 
known about this species because Dr. Hadfield has been researching it since 1974. He has 
demonstrated the impacts of predators on Achatinella spp. by studying Achatinella Illustelina 
populations in the Wai' anae Mountains. 

Mvrsine lessertiana Dieback 

At the 'Ohikilolo sites a marked decline in the health of many Myrsine lessertiana has been 
observed. This dieback certainly has significant impacts on the population of snails on 
'Ohikilolo because Myrsine is the primary host species for A. mustelina there. NRS conclude 
from observations made that Myrsine dieback occurs rapidly with trees declining from healthy to 
defoliated in six to twelve months. NRS will continue to implement restoration with Myrsine 
lessertiana outplanting on 'Ohikilolo. 

MarklRcC<!pture Work; 

NRS have been performing mark/recapture work on 'Ohikilolo snail populations since August 
1998. These studies were initiated in accordance with investigations that Dr. Hadfield had done 
at Kanehoa (Hadfield and Mountain, 1980) Pahole, and Palikea (Hadfield, 1993). NRS have 
furthered the understanding of demographic characteristics by collecting data for growth rate 
analysis, size/age frequency distribution, and population estimates. Twenty trees arc labeled 
alphabetically hom "A" to "T'. Tree "N" will give some idea of how the Myrsine lessertiana 
dicback is affecting the native tree snails and Figure 5-4 will show the decline of the population 
within this trec. In 1998, the original tree "N" had lost its leaves and Dr. Hadfield advised NRS 
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to move the snails in two translocations, half at a time, to a healthy tree. A perfectly healthy
looking Myrsine lessertiana was chosen and on 4 March 1998, 13 of the 26 snails present in the 
tree were moved to the new tree. On 23 June 1998, the remaining snails found in the tree, which 
now numbered 17, were also moved into the new "N" tree. At this point 30 snails had been 
added to the tree and there were already some snails living in the tree that had not been marked. 
On 7 April 1999, a total of 56 A. mustelina were counted and marked in this new trec. This was 
by far the most snails seen by NRS in anyone tree but by then the tree had already begun 
showing signs of leaf loss. By 4 January 2000 the tree was leafless and 43 snails were counted. 
On 25 July 2000,34 snails were found, and by 27 March 2001 only 21 snails remained. On 3 
December 2001 a total of 14 snails were counted here and by 6 March 2002 nine snails were 
surviving. The majority of these were residing in native Freycinetia arborea which grows in and 
around the dying Myrsine. On 4 September 02 only one snail remained. Because this area is 
now within a fence exclosllre that excludes goats and pigs, the general forest health has improved 
and there is other native vegetation to act as hosts for native snails. Some snails chose to stay in 
the leafless tree suggesting that the fungus on which they survive can be found growing on the 
bark of trees as well as the leaves. A total of 16 marked shells were recovered from the ground 
and no marked snails were ever seen in neighboring vegetation. 

Figure 5-4 Snail Surveys For Tree "N" 
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The third site is located within a snail enclosure in the Kahanahaiki Gulch MU, MMR. This 
project has been a cooperative effort between the Army and the State Division of Forestry and 
Wildlife and was constructed in 1998. In October 1998, NRS marked 55 A. mustelina in the 
enclosure. On 21 June 2000,54 snails were counted. Of these, 23 were recaptures and 31 were 
newly marked snails. When these numbers are applied to the Lincoln Index (Poole 1974) 
mark/recapture formula, the total number estimated in this enclosure is 129 ± 20. On 3 April 
200 I a total of 56 snails were marked with a blue paint pen. On a return trip on 14 June 2001 a 
total of 62 snails were seen. Of these, 29 had been previously marked and 33 were not marked. 
Using the Lincoln Index a total of 120± 16 snails are estimated for this site. This population is 
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exceptional, as there are no other known populations as large as this one in this general area. 
The snail enclosure was most recently monitored on 21 April 2003 when a total of 54 snails were 
counted. Snails had not been counted in the enclosure for two years and this total indicates that a 
healthy and stable population continues to thrive here, especially considering that the area looks 
drier than before since some of the vegetation needed to be cut to make room for the enclosure 
willls. 

[n June 2000, NRS found some seeds from Nestigis sandwicensis that had been eaten by mice or 
rats. Snap traps were placed inside the enclosure and one rat was caught. This proves that 
although no rat predation has been seen on the snails, rats could penetrate the enclosure. Some 
of the trees with branches close to the excJosure walls were trimmed back to prevent rats from 
getting inside. Three rats were trapped inside the enclosure in September 2002, and again some 
overhanging vegetation was trimmed. In January 2003, two more rats were trapped inside. 
Although the enclosure appears structurally sound and impenetrable to rats, they continue to find 
ways to get inside. One problem may have been that the electricity for the electric fence was not 
always conducting power. This past year the enclosure received a new battery and the entire 
system was rewired. Snap traps werc again baited and set but this time no more rats were 
trapped. The enclosure will continue to be monitored to ensure that no predatory animals arc 
eating the snails and NRS are presen\\y baiting for rats on the outside of the enclosure. One 
concern with the snail enclosure is that A. mustelina on the outside may attempt to get in. From 
observations using other snails it appearcd that snails are only repelled by the salt and should not 
be harmcd or killed by it. During the April 2003 snail count one A. mustelinu shell was found in 
the salt trough close to the wall side of the carpet. It is unclear whether this could have been a 
snail that was inside and tried to get out but could not cross the salt carpet or crawled in from 
outside or even had possibly been shocked by the electric current. NRS will continue monitoring 
the snail enclosure to see if this is just an isolated occurrence. 

The Kahanahaiki snail enclosure is made of wood and has shown signs of cracking and warping. 
Caulk has been used to fill some gaps and holes. A live E. rosea was found inside the State 
Division of Forestry and Wildlife's Pahole NAR snail enclosure. Consideration will be given to 
improving the models and possibly using vinyl as a building material. There are other concerns 
about the use of snail enclosures, such as: their effectiveness at keeping out rats; possible damage 
to surrounding habitat; population separation from outside snails; and possible damage to host 
trees while maintaining the enclosure. Recommendations for A. mustelina include vigilant and 
responsible work at all three of the mark/recapture sites. NRS are privileged to be sub
permittee's with Dr. Hadfield and will capitalize on these opportunities to work with and study 
closely native snails. The snail enclosure will be maintained and monitored. NRS will continue 
to search for new populations of A. mustelina in unexplored areas. 

The State of Hawaii Natural Area Reserve System plans to build a new snail enclosure in 
Kapuna this year. The design will utilize different recyeled building materials and an effort will 
be made to improve on the original designs. There are plans to develop more snail enclosures in 
the future and Dr. Hadfield has also included an engineer into the planning mix to help generate 
innovative icleas. Table 5-1 gives information regarding rat control at the Kahanahaiki snail 
enclosure. 
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Table 5-1 Kahanahaiki Snail Enclosure Rat Information 
Year Rats SnaJ.l~cd Trap Nights % Take Bait Taken Bait Available 
2001 1 
2002 3 84% 404 479 
2003 2 70% 496 704 

In March 2000, a study was initiated to collect samples of Achatinella mustelina from various 
sites in the Wai'anae Mountains. D'Alte Welch published a book cntitled 'The Distribution and 
Variation of Achatinella mustelina mighels in the Wai'anae Mountains, O'ahu" in 1938. This 
book was the field guide that was used to detennine which areas were to be surveyed. Welch 
separated the snails into sub-species and the genetic work has been used to study the variation 
hetween these different popUlations. These surveys involved not only Anny training lands but 
also land managed by The Nature Conservancy of Hawaii, the State Division of Forestry and 
Wildlife, and the Board of Water Supply. The results of the genetic work are complete and are 
being used by the Makua Implementation Team to determine future management. Although 
sequence data revealed clear evidence of highly structured geographic popUlations of A. 
muslelina, the pattern of genetic variation does not support the morphology-based subspecies 
proposed by Welch (Holland, 2001). The present study helped to determine Evolutionarily 
Significant Units where isolated populations of A. lJluslelina arc evolving independently of one 
another ("Islands within an island: phylogeography and conservation genetics of the endangered 
Hawaiian tree snail Achatinella l11ustelina" by Brenden S. Holland and Michael G. Hadfield, 
Molecular Ecology, Nov. 2002). The study results emphasize the importance of preserving the 
remaining diversity of this species and will no doubt playa determining role in the future of snail 
management on O'ahu. More information is be given on the gcnetic analyses 0[2003 in the 
Cooperative Actions at the end of the snail chapter. 

5.5,h Achatillella pUlclleril1la 

Achatillella pulcherima was reported in 1974 from the Helemano drainage vicinity, KLOA, but 
has not been found by NRS. Annual surveys will continue to be conducted between the 
Pe' ahinai' a and Poamoho Trails to search for individuals of this species. A. pulcherima may 
already be extinct because it was known from lower elevations where land snails have 
historically been extirpated sooner. No surveys were conducted this year. 

5,5.i Aclwtinella sowerbyaua 

This species is presently the most widespread of all the Ko 'olau Achatinella. Historically, it was 
once found throughout KLOA but today is found mostly in the Ko'olau Summit region in the 
Pe'ahinai'a and Poamoho Trail areas. Next to A. mustelina it is considered to be the most 
common /leha/il/ella species on O'ahu. NRS have flagged trees in the above-mentioned areas 
where these snails have been identified and plan to monitor them biannually in the future. 
Considering the poor state ofKo 'ohm Achatinella in general, A. sowerbyana is doing 
surprisingly well. Although A. sowerbyana is subject to all the same threats that other Ko 'olau 
Achalinella species face, they continue to survivc at lower elevations and in a divcrsity of 
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microhabitats. 

Three of the known sites are cUlTently baited for rats ("Shaka," "290" and "Poamoho"). 
Biannual surveys will be conducted to look for signs of predation and annual counts continued. 
An emergency predator control plan will be developed in case rat predation is found at other 
sites. NRS recommend that further genetic studies be done to help distinguish between the 
species and determine management strategies. The table below details information pertinent to 
these three sites. 

Table 5-2 Snail Sites With Rat Bait Stations in the Ko' olaus 
Number of Number of rat Number of Percent bait Percent bait 

Site Name snails seen bait stations snap tra~s take 2002 take 2003 -
nShaka" IS 6 6 52 47 
"290" 9 6 6 23 69 

-
lIPoalnoho" 64 8 8 not in use then Newly set up 

NRS havc hiked to some of Dr. Hadfield's old study sites along the summit and will continue to 
monitor the snails there. On 25 September 2000 Dr. Hadfield escorted NRS to his old sites in the 
vicinity orthe Poamoho Cabin. NRS had not surveyed these areas before. At the site south of 
the 1'oamoho Trail monument, at 2,450 ft elevation, a total of 17 A. sowerbyana were found. 
Only six A. sowerbyana were found here in March 2003. At the site just north of the Poamoho 
Trail junction a total of 64 A. sowerbyana were counted. A total of 41 were counted on the 
March 2003 survey and most ofthese wcrc found in arcas that extended the boundaries of the 
previous survey area. NRS set up eight rat bait stations at this site on 19 August 2003. 
The 'Opae'ula Watershed Project constructed a fence exclosure in the Pe'ahinai'a/Summit area 
in 200 I. During the October 2002 survey a total of 14 A. sowerbyana were counted above the 
hypalon stream crossing area orthe cxclosure. Because orthe weather conditions, terrain and 
thick vegetation in the Ko 'olaus, it is often difficult to find evidence of rat-eaten snail shells. It 
is easier to prove the presence ofrats and then discuss how bcst to implement a predator control 
program. 

A. sowerbyana have been seen during the most recent trips to the upper Poamoho Trail region for 
weed control. A total of23 snails were counted on the February 2002 trip and 104 were 
recorded in February 2003. 

There arc 44 A. sOlVcrbyana in the lab at UI-I. 

5.5.j Amastra l1liC{JllS 

The amastrid land snails, a family of pulmonate gastropods endemic to the Hawaiian Islands, 
have been little investigated in recent years, and their biology is poorly known. Most biologists 
have largely ignored Amastrids, and this, along with their increasing rarity in the last few 
decades, has bccn responsible for their absence in the biological and conservation literature. 
Many shells of All/astra can be found in SBMR but it is vcry difficult to find any live specimens. 
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In SBS there are two areas of importance for Amastrids: the Pu 'u Hapapa area at 2700 ft. and the 
site below at 2300 ft. The upper area has eight rat bait stations and is considered too steep to 
fence. The lower area has six rat bait stations and is scheduled to be fenced in the end of2003. 
NRS have surveyed the area and groomed the proposed fence line. During the past two years no 
live A. micans have been recorded although searching has not been extensive. 

Figure 5-5 below shows the two-year trend in diphacinone take from the eight bait stations on 
Pu'u Hapapa. 

Figure 5-5 SBS Pu'u Hapapa Suail Population Rat Control 2000-2003 
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5.5.k Laminella sal/guinea 

1,. sanguinea have also been found at the A. micans sites in SBS mentioned above. On 15 May 
2003 a total of three 1,. sanguinea were counted in an area ncar the rat bait stations on Pu'u 
Hapapa where they had never been seen before. In October 2002 a total of seven L. sanguinea 
were counted. On 31 July 2002 NRS visited the area with two staff from The Nature 
Conservancy of Hawaii (TNCH). Pu'u Hapapa forms the boundary between Army land to the 
north and Honouliuli Preserve (TNCH) to the south. On this day a total of five L. sanguinea 
were again seen here. The two agencies share similar natural resources as well as management 
challenges and often collaborate to solve problems together. There are proposals to work 
together on future fence projects in this area that would help to exclude pigs from rare snail 
habitat. 

Figure 5-6 details the percent ofrat bait take over the past five years in SBS. 
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Figure 5-6 SBS Ieie Patch Snail Population Rat Control 1999-2003 
........................ 

SBS leie Snail Habitat Rat Control by Year 

100% 

90% 

80% I 

;:; 70% I 
.:.< I 
" 60%; I E-< 
.;: 50%} i 
" I 
~ 

40% ..... 
0 

'" e 30% 

20% 

10% 

0% 
0-, 0 N M 
0-, 0 0 0 0 

'" 0 0 0 0 ,,' N N N 

Year 

5.6 Rare Snail Management Recommendations 

The recent history of the native Hawaiian land snails shows that they arc literally struggling for 
their existence and losing battles daily to the many threats opposing them. NRS will continue 
the [ollowing management: 

• Marking and recapturing snails and collecting data to assist in management. 
• Maintaining the Kahanahaiki snail enclosure as an area where native snails can live in a 

healthy environment free from the threats of rats and predatory snails and outplant trees into 
the exclosure. 

• Continuing to research and improve snail exclosure technology. 
• Searching in areas of historic snail hahitat with the expectation that if any critically rare snail 

is found, it will be given to the UH Snail Laboratory for captive rearing. 
• Controlling predators while monitoring effectiveness. 
• Supporting the licensing of a more effective tool to improve rat control in remote areas, such 

as aerial broadcast. 
• Supporting Dr. Hadfield's efforts to develop bait for controlling E. rosea and using it where 

appropriate through the Toxicant Working Group. 
• Working with other agencies to develop long-range snail management strategies. 

357 



5.7 Rare Snail Monitoring and Management Schedule 

This schedule is made to help NRS plan the continued searches for rare snails and the monitoring 
of known sites. Management actions to control threats will be determined as data is collected 
and analyzed. For some of these snails there are no known populations in the wild. For these 
snails an 'X' will identify the quarter in which NRS will plan to search for this species. For 
species having known populations, an 'X' next to the species will designate in which quarter new 
areas will be searched for more populations. 

Table 5-3 Recommended Action Time Table 
RllllgC !\IU Action . '.' .' "\/i' Q4 Qf\ Q2 Q3 

'. ". ...... , ...•...... </ ......•.......•.......•• , •.••...... '.03 '04 '04 '04 
MMR Kahanahaiki Achmus mark/recapture X 
MMR Kahanahaiki Monitor Achmus site/check X X X X 

salt/caulk/check current and voltage 
MMR Kahanahaiki Achmus rat control (bimonthly) X X X X 
MMR Kahanahaiki Outplant Ncssan X 
KLOA KLOA Achatinella apex{tilva search X 
KLOA KLOA Achatinella byron;; search X 
KLOA KLOA Achatinella curta search (Kawailoa X 

Trail) 
KLOA KLOA Achatinella leucorraphe search X 
KLOA KLOA Achatinella lila search X X 
KLOA KLOA Achatinella livida search X X 
KLOA KLOA Achatinella pulcherima search X 
KLOA KLOA Achatinella sowerbyana search X X 
KLOA KLOA Achlil bimonthly rat control X X X X 

(Pe' ahinai' a LZ and "Poamoho") 
KLOA KLOA Achliv mark/recapture X X 
KLOA KLOA Achliv bimonthly rat X X X X 

control("Northem," "Crispa" and 
"Radio") 

KLOA KLOA Achsow bimonthly rat control X X X X 
("Shaka" and "290") 

KLOA KLOA Monitor known Achbyr sites X 
KLOA KLOA Achbyr survey for E. rosea or rat X X 

predation 
KLOA KLOA Monitor known Achliv sites X X 
KLOA KLOA Monitor known Achsow sites X X 
MMR 'Ohikilolo Achmus bimonthly rat control X X X X 

(Kahanahaiki snail enclosure and 
Ptcralyxia Gulch) 

MMR 'Ohikilolo Monitor known Achl11uS sites X X X X 
MMR 'Ohikilolo Outplant MyrJes X 
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Range MLT Action. •• ... .... ....... . . Q4. Ql Q2 Q3 
... .... . < •• < .. ...•... · .. · .• \i> •.....•... .••........•..•• 'in '1)4 '04 '04 

SBMR SBS Amamic & Lamsan bimonthly rat X X X X 
control 

SBMR SBS Monitor Amamic & Lamsan sites X X 
SBMR SBS Construct Amamic fence X 
SBMR SBW Survey for Amamic and Lamsan X X 

Develop monitoring techniques X X X X 
General Evaluate predator control efficiency at X X 

all sites and respond accordingly 
General Snail Working Group meeting X X X X 
General Toxicant Working Group X 

Elecoq support control efforts X X X X 
Meet to discuss site options for X 
Megxan translocation 
TripIer Damselfly monitoring X X 

5.8 Cooperative Actions 

(a) Achatinclla Illustelina shall be collccted in accordance with U.S. Fish and Wildlife Service 
(USFWS) collection standards for captive propagation from the following locations: Alaiheihe; 
'Ohikilolo; East Makaleha, Wai'anae Kai, I'u'u Wipapa, Palikea Gulch; Puu Kaua; Puu Palikea; 
and Schofield Barracks Wcst Range (Halc'au'au). 

(b) Genetic analysis shall be performed on A. mustelina from the following locations: Central 
and North Kalua'a; Huliwai; Makaha; Mohiakea; and Puali'i to paliiwai. 

The above-mentioned actions arc modifications of the Makua Implementation Team Urgent 
Actions 11 that are designed to be initiated in 2002/2003. 

The genetic analyses of snail tissue samples collected in 2000 divided the Wai'anae Mountains 
into six Evolutionarily Significant Units (ESU). There were some areas that were not surveyed 
during this time and it was detcnnined that further surveying would be necessary. In December 
2002 a second round of surveys were started in order to fill in the gaps of the initial survey and 
complete a more comprehensive survey of the mountain range (Table 5-4). 
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T bl 54 A I . II r S a e - C la/me a mus/e ma r f G amplmg or . A I . enehc nalysls 
ESU Collect for Captive Propagation Trip Dates 

A present in lab 
B 'Ohikilolo - 10 snails from each of two areas 12/5/02 

Culvert 39 - 10 snails 1/29/03 
C West Range - 10 snails 2/13/03 
C Alaiheihe (NAR) - 10 snails 2/5/03 
C Palikea Gulch (NAR) - 10 snails 2/4/03 
D Wai'anae Kai - 10 snails 4110/03 

Pu 'u Hapapa - 10 snails 4116/03 
E Puu Kaua - 10 snails 3/3/03 
F Puu Palikea - 10 snails (Dr. Hadfield will collect) ? 

Genetic Sampling 

D Central Kalua' a - 6 samples 117103 - 118/03 
E North and South Huliwai - 9 samples 1/22/03 - 1123/03 

l'uali'i to PaJawai - 3 samples 1114/03 - 1115/03 
D Mohiakea - 6 samples 12128/02 
D Makaha - 9 samples 12116/02 

CAPTIVE PROPAGATION COLLECTION 

12/5/02 - Snails were collected from 'Ohikilolo during the quarterly work trip. Ten were brought 
from the forest patch at 2700 ft. and eight from Pteralyxia Gulch. 

1129/03 - NRS, State of Hawaii NARS, and HNI-IPS returned to "S" Ridge (Culvert 39) in West 
Makaleha Valley to collect snails for captive propagation. Snails were collected from the same 
areas that had been sampled three years before. A total of ten snails from this area were 
collected but fewer snails were counted than three years ago. Some trees still had flags that 
identified them as having had snails previously but the snails were gone. In 2000 a total of 81 
snails were counted here, but this time only about 30 were observed. 

2/4/03 - NARS, ENEP and NRS surveycd Palikea Gulch in Lower Ka'ala NAR. Ten snails 
were collected from the areas previously surveyed three years ago around 2250 ft. Some of the 
previously flagged trees were identified but fewer snails were counted. Below is a species list 
that shows A. Inustelina arc found on a wide variety of plants. 
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T bl SSP I"k G I I S'I d V a e - a I ea u C I nal S an egetatlOn 
Plant Species Number of Snails 
lvIelicope sp. 3 
Pouteria sandwicensis 3 -
Diospyros sanciwicensis 2 
Dodonaea sandwicensis 2 
Labordia linifolia 2 

_All:~i{l()liviformis I 
Bobea sandwicensis I 

.,.-.. -'"~-~--.--. 

PsiciiUln cattleianum I 
Psycotria sp. I 

~§L~ygJu,.n SCl!lLhvicensis 1 -

Total Dextral 16 ---------
Total Sinistral 1 

2/5/03 - The field team hiked down the ridge that separates Alaiheihe Gulch from Manuwai 
Gulch and dropped into Alaiheihe Gulch on the east side of the ridge. Some of the old flagged 
trees hom three years ago were searched and most had no snails. Only three snails were found 
here and three years ago there had been eight. On the next ridge ten snails were collected and a 
total of37 snails were counted in the gulch area. More snails were found by searching higher 
than the previous surveys had been conducted. Table 5-6 shows that the snails are found on a 
variety of plant species and Myrsine lessertiana is the favorite host tree. 

T bl 5 6 AI '1 'h G I h S '1 a e - 31 lei e u c n3l S an d V t r ege a IOn 

~ 
Plan!..§J.l~cie~. Number of Snails .. ~.-~~ _ . 

.!,>1yrsine) essertiana 23 
dJlxia olivlformis 3 
Psycotria sp. 2 
~-....•. -
lVeraudia meilistomifolia 2 
Xylosma hawaiiense 2 
(found on ground) 2 

-
Cha}}lae.\Y~~-;;;;lltiformls I 
Psidium cattleianum I 

----;:-----
Pleralyxia macrocwpa I 

Total Dextral 22 
Total Sinistral 8 
Unrecorded 7 

.. -~".~ 

2/13/03 - NRS surveyed SBW into Hale'au'au Gulch and up to Hame Ridge where snails were 
sampled three years ago. This area has become very overgrown with Clidemia hirta, and the 
habitat has been degraded over the past three years. There used to be more snails in the 
Freycinetia arborea but now the weeds have taken control. Ten snails were collected for captive 
propagation but only 13 were counted. The habitat going higher up from this point towards Mt. 
Ka'ala looks more promising for finding snails. 
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3/5/03 - The Nature Conservancy of Hawaii and NRS surveyed Mamane Ridge in 'Ekahanui 
Gulch in Honouliuli and collected ten snails for the lab. It is a little more difficult finding the 
right ridge from the bottom as opposed to finding it from the top during the surveys three years 
ago. A total of 51 snails were counted and this time more of the gulch was searched up to the 
2400 ft. level. 

4110/03 - The Board of Water Supply, State of Hawaii NAR, and NRS surveyed Makaha and 
revisited the areas previously surveyed in December 2002. These snails matched the Wai' anae 
Kai ones for the same ESU but it was thought that this Makaha site provided a more suitable 
habitat for a future enclosure. Another ridge further west was surveyed and a total of 17 snails 
were counted and all but three were adults. These snails were seen between 2180 ft. and 2300 ft. 
As for an enclosure, this site does not look as promising as the first site sampled because it is a 
vcry narrow ridge and steep on both sides. Tcn snails were collected for captive propagation 
from the original site where the samples had been taken for genetic analyses. The following 
table shows the preference for Nestigis sandwicellsis in this area. 

Table 5-7 Makaha Snails and Vegetation 
Plant Species Number of Snails 
Nestigis san(ilvicensis 15 

------_ ... _--
Pouleria sandwicensis I 
Alyxia oliviformis 1 --_. __ . __ . ---_ .•... __ ._-

_._.-
Total Dextral 17 

-
Total Sinistral 0 

. --.. ~- . 

4116/03 - Ten snails were collected from the SBS in an area that has potential for a future 
enclosure because it is t1atter than the areas near the top ofPu'u Hapapa. 

GENETIC SbMPLING FOR ESU DETERMINATION 

12/16/02 - Makaha ..... On the original survey snails had been sampled from the Wai' anae Kai side 
of the ridge a few hundred meters away. It was suggested that the terrain on the Makaha side 
might provide a more suitable place for constructing an enclosure sometime in the future. Two 
separate ridges were surveyed and three A. mustelilla were sampled from each. The snails on 
one ridge were all dextral and on the other were all sinistral. A total of 41 snails were counted. 
There was a patch of Freycinetia arborea in between the two ridges with a dozen live Amastra 
spirizona. This was at approximately 2400 ft. The snails in these two areas matched the others 
on the Wai'anae Kai side of the ridge as part of the same ESU. 

12/28/02 - SBW was surveyed on the east side of Puu Kalena in Mohiakea Gulch. Tissue 
samples were collected from three snails at approximately 2700 ft. and a total of 14 snails 
counted. Three snails were also sampled from the Delissea enclosure at about 2320 ft. For 
future surveys it is recommended to start from the enclosure and hike into the back of the valley. 
The habitat here looked promising. These two areas also matched the ESU that contained the 
snails from Puu Kalena. 
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117/03 - Central Kalua'a North Branch and South Fork in Honouliuli was surveyed with The 
Nature Conservancy. A total of 11 snails were counted at approximately 2100 ft. in a Pisonia 
and Pouteria patch and three of them were sampled. Higher up at approximately 2320 ft. three 
more snails were sampled. The genetic analyses of all these samples has not yet been completed 
but initial results suggest that the two separate areas surveyed may be split between the two 
neighboring ESUs to the north and south. 

1114/03 - North Puali'i Gulch Central Branch in Honouliuli was surveyed and the genetic 
analyses showed that these snails are indeed genetically different from A. mustelina and 
according to the historical record are considered A. concavospira. One snail was sampled at 
2220 ft. and two others from 2580 ft. A total of34 snails were counted in this area and all were 
dextnll. 

1115/03 - Surveys were conducted on the ridge between North PaIilwai Gulch and 
Napepeiauolelo Gulch. Only 10 dextral A. concavospira were found in this area. In 
Napepeiauolelo Gulch only one live dextral snail was found. Many old shells of many different 
species of snails were plentiful in the gulch bottom. Old shells of Eugiandina rosea were 
especially numerous but no live A. rnllstelina were found here. 

1/21103 - South Huliwai Gulch in Honouliuli was accessed from the pineapple fields. NRS and 
I-INHP staff hiked up the ridge that forms the southern boundary of the gulch and contoured into 
the gulch at about 2000+ ft. Four dextral snails were found at 2140 ft. and ten more snails lower 
down at approximately 2000 ft. A total of three snails were sampled and these matched the ESU 
to the south at Puu Kaua. 

l/22/03 - The ridge that forms the southern boundary of North Huliwai South Branch Gulch was 
surveyed by contouring at just above the 2000+ ft. level. Three sinistral A. I'nllstelina and three 
dextral A. concavospira were sampled at the 2280 ft. and 2340 ft. levels. There were many 
snails at the higher area and sinistrals and dextrals were together in the same trees. The A. 
musle/ina samples here also matched the ESU from the Puu Kaua area. 

5,9 Rare Damselfly Management 

NRS have been searching for a suitable stream for a translocation of native Orange-black 
damselflies (Megaiagrion xanthomeias) from Tripler Army Medical Center. Most streams on 
O'ahu have alien fish that would negatiVely impact the damselflies, making it difficult to find 
appropriate habitat for such a project. 

Thc USFWS has received grant funding to continue monitoring the TAMC site and are working 
in conjunction with the Bishop Museum to locate another site for a translocation. The South 
Fork ofKaukonahua Stream above the Canon Dam was surveyed in September 2002 by Bishop 
Museum staff: USFWS, and NRS to see if it is free oLllien fish and crayfish. It did not prove to 
be a suitable habitat for lvIegaiagrion xanthomeias because Chinese catfish were found above the 
dam. The USFWS and the Bishop Museum staff continue to monitor the T AMC site and the 
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population appears to be stable. NRS will continue to work with the above-mentioned agencies 
to find a stream that can serve as a translocation site. 

5.10. Elelltherodactyills coqui Management 

This taxon is discussed in this section because it potentially threatens native invcrtebrates. 

In April 200 I, NRS was alelied to the presence of E. coqui on SBE. Both the U. S. Fish and 
Wildlife Service and DOA had become aware of the infestation in a residential area of Wahiawa. 
While following up on the reports, personnel noted that the frogs had crossed the fence onto 
military property in SBE. NRS accompanied USFWS and DOA personnel on three trips to 
hand-capture adult male frogs between May and August 2001. A total of28 frogs were captured 
during this time. Over the course of these visits and conversations with biologists involved with 
control efforts clsewhere in the State of Hawaii, it became apparent that hand-capture alone 
would not be an effcctive control option for this infestation. Only a fraction of the frogs can be 
removed through hand capture efforts at one time. The frogs were scattered widely across a five 
acre arca. Only the male frog calls, and thus can be tracked down; capturing female frogs is 
much more difficult. Female coqui may be able to store sperm for as long as six months. 

In 2002, FWS hired an Invasive Species Technician to facilitate and perform coqui control on 
O'ahu, OISC designated the coqui frog as one of its primary targets, and researchers found that 
16% citric acid effectively kills coqui upon contact. Anned with a new management tool and 
increased support, FWS, DOA, OISC, and NRS pooled resources to attack the infestation. FWS 
mapped the extent of the infestation; the frogs had spread far beyond the original boundary of the 
infestation. The population now includes a gulch which stretches between SBE and private 
homeowners' backyards, in addition to the houses bordering SBE, and a flat strip ofland on SBE 
ncxt to these houses. 

An aggressive approach was needed. Following techniques developed on the Big Island, the 
agencies decided to spray the infested areas with citric acid. To facilitate this, the agencies 
divided the infested areas into control units. A community meeting was held to hear residents 
concerns and explain control techniques. The flat strip on SBE was cleared of all understory 
vegetation toredllce the number of hiding places for coqui frogs. Thirteen management transects 
were cut across (he Army portion of the gulch to facilitate night spraying operations. DOA, 
FWS, and OISC sprayed the houses directly bordering SBE and the privately owned sections of 
the gulch. All four agencies sprayed the flat strip of SBE with a 100 gallon sprayer. In the 
coming year, the Arn1Y pOliion of the gulch will be sprayed and a regular monitoring schedule 
will be established to retreat the infested area. NRS will continue to participate in coqui frog 
eradication efforts. 
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Appendix I-A Ungulate Transect Data Sheet 

DPW Environmental Ungulate 
Transect Data Sheet 
Transect: 
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Appendix I-G DPW Environmental Snare Report Form 

Datc_. __ _ 

Rangc: ____ _ 

Location: ______ _ 

Flagging Scheme: ___ _ 

Total # snares __ # knockdowns __ 

Schematic Map 

Catch Report 
Number Sex Age Weight Location 
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Appendix 2-A Weed Plot Methodology and Data Sheets 

Weed Plot Methodologies 

Introduction: 

Different weed control efforts and purposes require different monitoring plot methodologies. 
NRS typically use one of four different types of monitoring plots. These are: long-term change 
plots, weed control test plots, Weedy tree control tests, and qualitative change plots. 

Goal: 

Long-term change plots: To gauge the effectiveness of weed control efforts by tracking 
vegetation change over time. 

Weed control test plots: To gauge the effectiveness ofa particular control technique on a target 
weed species, and observe any non-target effects. This method is most useful for non-tree 
species. 

Weedy tree control tests: To gauge the effectiveness of a particular control technique on a target 
weedy tree species, and observe any non-target effects. 

Qualitative change plots: To gauge the effectiveness of a particular control technique on a target 
weed species on a broad scale. 

Supplies/Eguipment: 
• PVC stakes 
• Measuring tape 
• Flagging, various colors 
• Orange spray paint or orange flagging for stakes 
• 1 m squared quadrat 
• Forms 
• Sledge/hatchet to hammer in stakes 
• Weed control tools/herbicide 

Methodology: 

Long-term change plots: 

Designate two areas with similar vegetation/aspect/characteristics that are 20x20m. One area 
will be used as a control plot and the second as a treatment plot. There will be three vegetation 
monitoring transects in each 20x20 meter area. These transects will be used for canopy surveys ., 
and understory surveys. Set up and re-read both plots at the same time as frequently as necessary 
(less damage is done if reads are conducted infrequently). 

Transect design: 
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Lay transects out so that they run parallel to each other throughout the 20m survey area. Start 
points (Om) for each transect are spaced 5 meters apart. Each transect is 20 meters long. Place 
PVC stakes every meter along the entire transect (note: stakes should be placed so that the lxlm 
quadrat fits snugly between stakes. Tie a flag at the Om, 10m, ISm, and 20m stakes. Schematic 
of weed plot is as follows: 

o 1--------------------------------------------, 

: Place PVC stake every 1 meter along each transect : 

I / \ I 
I I Sm 
I I 
I I 
I I 
I I 

S : I I I I I I : Transect 1 I I 
I I 

! 0 S \ 10m /lsm 
201 Sm 

: Tie flags every S meters : 

~~~ : 
I 
I 
I 
I 
I Sm 
I 
I 
I 
I 
I 
I 

ISnJ I 
Transect 3 I I 

I I 
I I 
I I 
I I Sm 
I I 
I I 
I I 
I I 
I I 

20m---------------------------------------------1 
'--- ----' ------v-

20m 

Each long-term change plot consists of three parts: Canopy Cover Estimates, Understory Survey, 
and Seedling Count. The forms for these three measures are attached at the end of this appendix; 
they are the Canopy Survey form, the Ground Survey/Control Test Plot form, and the Seedling 
Count form. 

Canopy Cover Estimates 
This measure looks at changes in canopy composition over time. Canopy survey blocks are 
spaced every S meters along each of the 20 meter transects and are SxSm in area (S meters along 
transect by 2.S meters along either side of transect). Each transect has 4 canopy survey stations 
(4xSm = 20m). In each block, stand on the transect in the center of the block, and estimate 
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2.5m 

2.5m 

canopy coverage using a 10% incremental scale for each species greater than 1 meter in height. 
Also obtain estimates for total native canopy cover, total non-native canopy cover, and total 
combined cover. Note that at one particular station, more than 1 species may have 100% (or any 
other arbitrary amount) canopy coverage, since each plant can occupy a different vertical space. 
Thus, if the forest structure included Acacia koa at 10m in height, Metrosideros polymorpha at 
6m, and Cibotium glaucwn at 3m, and each of these species provided dense cover, then each 
would have 100% canopy coverage. The total cover estimates are not necessarily the sum of all 
the individual species covers, but are separate observations recorded by looking at a set - native 
plants, or non-native plants, or all species of plants. Plot design is as follows: (note that the 
diagram below is a subset of the long-term change plot diagram) 

~------------r------------~--------------r------------~ 

I Center of canopy 
I m~N~ 

i \ 
: 1* 1 1 * 1 1 *1 1 *1 

Om 
I 
I 
I 
I 
I 

5m 

1 ___________ _ 

Understory Survey 

10m 15m 20m 
I 
I 
I 
I 
I _ ____________ J 

This measure looks at changes in the composition of herbaceous plants. Understory surveys are 
done in 1 x I m plots along each of the 20m transects. All understory estimates are made on the 
uphill side of the transects. Place 1 x 1 m quadrat so that it fits snugly between the 1 meter stakes. 
This ensures consistent placement of the quadrat. Estimate coverage for all species less than 1 
meter in height whether they are rooted in the plot or not. Estimate total native, total non-native, 
and combined total cover for each plot. All estimates are done using 10% incremental scale. As 
described above in the Canopy Cover Estimates section, the total cover estimates are not 
necessarily the sums of each individual species cover, and in one quadrat, more than one species 
may have 100% coverage. Plot design is as follows: (note that the diagram below is a subset of 
the long-term change plot diagram) 

Om 

Quadrat 

(Placed on uphill 
side of Transect) 

1m 

I 
1 

2m 

II 

I 
1 

3m 

1 meter 
stakes 

/\ 
I 
I 

4m ... 



Seedling Count 
This measure looks at changes in woody seedling recruitment over time. Refer to above 
schematic for I x I meter plot design. In each Ix I m plot, obtain a count by size class for all 
woody species rooted in the plot that are less than I meter in height. Size classes for woody 
species are: 1= <IOcm, 2 = 10-25cm, 3 = 25cm-Im. 

Weed control test plots 

Designate an area containing both the weed species being targeted for control and non-target 
species (both weedy and native) that could potentially be impacted by treatment. Layout a 
transect, marking it every I meter with PVC stakes. The length of the transect may be dependent 
on suitable area available, but should range between 5 and 10 meters. Distinguish the Om stake 
from the end stake with flagging or paint. All estimates are made on the uphill side of the stakes. 
Starting at the Om stake, place the quadrat between the first two stakes. To ensure consistent 
placement of the quadrat, fit it snugly between the stakes. Estimate coverage for all species in 
the plot less than I meter in height, whether rooted in the plot or not. Estimate total native, total 
non-native, and combined total cover for each plot. All estimates are done using a 10% 
incremental scale. Again, cover estimates do not necessarily sum to 100%, as described in the 
Long-term change plot methodology. Weed control test plots use the Ground Survey/Control 
Test Plot form. This methodology is the same as the Understory Survey component in the long
term ecological change methodology (see Understory Survey schematic). However, since the 
purpose of the plot is to gauge the efficiency of new control treatments, not monitor long-term 
change, these plots are categorized separately. The transect should be read prior to treatment, 
and at periodic intervals after treatment. 

Weedy tree control tests 

Identify an area containing the tree weed species being targeted for control. Since large amounts 
of the canopy may be opened during control tests, this area should be degraded or low-value 
forest. If one treatment method is being tested, mark 20 trees with orange flagging. If more than 
one treatment method is being tested, designate sets of 20 trees, marking each with a different 
color of flagging. Create a map of test-tree placement for easy relocation. Perform control. 
Visit test area at regular intervals to determine whether or not the trees have succumbed to 
treatment, and if so, how long the treatment took to kill the trees. 

If it is suspected that the target weed is clonal or allelopathic, treating individual trees in a greater 
patch of the species may not be effective. In this case, designate patches of the species to target 
for control. Clearly mark the edges of the patch with flagging. Treat all trees within the patch. 
Visit patch at regular intervals to determine whether or not the treatment is effective, and if so, 
how long the treatment took to kill the trees. 

Qualitative change plots 

The design of these plots is more flexible than that of either Long-term change plots or Weed 
control test plots. This is because qualitative plots are less rigorous and are installed to detect 
large scale change resultant to a particular treatment where non-target impacts are not as much of 
a concern. Typically, qualitative plots consist of I meter square plots, distributed throughout one 
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or more populations of the target species. The corners of the plots are marked with orange
sprayed PVC poles and flagging. Qualitative observations are taken during plot installation, and 
at periodic intervals post treatment. Currently, NRS have two qualitative change plot sites. One 
is at Ka' ena point, and looks at the re-invasion rate of A triplex semibaccata after manual hand
pUlling. The other qualitative plot is in Kahanahiiiki, and looks at the efficacy of 1 % Garlon 4 
spray on Psidium cattleianum seedling beds. At both sites, qualitative plots were used because 
there was little danger of non-target take, and NRS wanted to see response over several different 
site conditions and broad trends of change. 
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Range 
Plot 
Transect 
SEEDLING COUNT--for seedlings <1 m 
'counts made by size class) 
Species 

Size Class' 

0-1m 

1-2m 

2-3m 

3-4m 

4-5m 

5-6m 

6-7m 

7-8m 

8-9m 

9-10m 

10-11m 

11-12m 

12-13m 

13-14m 

14-15m 

15-16m 

16-17m 

17-18m 

18-19m 

19-20m . Size 
Classes 

1 2 3 1 2 3 1 2 3 

1. <10cm, 2.10-
25cm, 3: 25-100cm 

1 2 3 1 

Seedling Count (Kahanahaiki) 

2 3 1 2 3 1 2 3 1 2 
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Date 



CANOPY SURVEY~-for plants> J m (cover classes given for each 
species) 
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Cover Class Values 0="0~1% 

1=1-
10% 
2=10-
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3=20-30% 

4=30-40% 
5=40~50% 

*Circle the cover class scale used in 
survey 

6=50-
60% 

7=60-
70% 
8=70-
80% 
9=80-
90% 
10="90=100% 

Kahanahaiki Cover 
Classes 

1=0~1% 6=75-
90% 

2="1~5% 7=90-
100% 

3="5-25% 
4=25-
50% 
5=50-
75% 
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DPW Environmental Weed Control Plot Data Sheet 
Range: 
Plot#: 
Area: 

Location: 

Purpose: 
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Appendix 2-B Weed Control Documentation 

Weed Control Effort Form 

Date ____ Weather _________ Crew 

Range/MU or NARISpecific Location _____________________ _ 

Ecosystem Scale Control or Incipient Invasive Control ( circle one) 

MallagedSpecies ____________________________ ___ 

Target Weed Species ___________________________ _ 

Photopoint? ____ Notes ________________________ _ 

GPS? ___ Notes ________________________ _ 

Methods: 

Pesticide Mix Rate Quantity Application Method Area People Hrs 

Manual Control Technique (NO CHEMICALS) Area People Hrs 

Manual & Chemical: Total Area Treated _______ Total People Hours ______ _ 

Comments 

Next Time ---------
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Map 
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Weed Control Effort Form 
Guidelines 

Range/MU or NARISpecific Location: Give a clear and complete description of the area, and 
directions to it, if necessary. List range first, then management unit, then specific work area. 
Refer reader to included map. For example: MMR, Kaluakauila, Lower Eup hae patch, D bait 
line (see map) 
Ecosystem Scale Control or Incipient Invasive Control (circle one): Ecosystem scale control 
refers to management of established weeds for greater ecosystem health. Examples: Psidium 
cattleianum at Kahanahaiki; Panicum maximum at Lower Ohikilolo. Incipient invasive control 
refers to management, with the goal of complete eradication as quickly as possible, of a highly 
invasive weed species. Examples: Fountain grass at DMR; Tibouchina at Whitmore village. 
Managed Species: Identify the specific native species which are prompting weed management. 
Some weed management does not focus on a specific native species; in this case, either leave this 
section blank, or write in 'native forest'. 
Target Weed Species: Identify the specific weed species controlled. 
Photopoint?: YeslNo Notes: Record total number of photo points taken, and how they are marked 
in the field (with PVC, flags, etc.). Describe view framed by each photopoint. For sites which 
have many photopoints, like Lower Ohikilolo, these descriptions can be recorded on the site's 
Photopoint Form. 
GPS?: Yes/No Notes: Give info which will help in downloading and sorting GPS data. Were 
waypoints or tracks (or both) taken? Names and symbols ofwaypoints? 
Methods: 
Record actions involving pesticides in the Pesticide Table. Record other, non-chemical actions in the 
Manual Control 7(Ible (for exwnple: weedeating, weed pulling. girdling without herbicide). 

J',e§jiyiQt2 X<lbJQ 
I. Pesticide 
• Record the name of the pesticide used. 
2. Mix Rate 

Record the mix rate, or dilution, at which the pesticide was used. For example: 20% for Garlon 4 in FCO, 22mLlgal for 
Fusiladc II with 19mLlgaJ surfactant. 

3. Quantity 
• Report the amount of mixed pesticide used. 
4. Application Method 

Briefly describe method of pesticide application/weed control. For example: backpack sprayer, cut stump and drip, basal 
bark, etc. 

5. Area 
Approximate area treated with pesticide (in meters, feet, or acres). 

6. People Hours 
• Effort/time spent working (do not include transport time). 

MllDlllll {::_OJ1.tIQ L I 1l!?l '" 
1. Manual Control Technique 

Briefly describe weed management actions completed. 

2. Area 
II' Approximate area managed (in meters, feet, or acres). 

3. People Hours 
Effort/time spent working (do not include transport time). 

Totals: Sum the Area and People Hours columns from the two tables and record the total number 
of hours spent in the area. Notc that one area may have been treated by more than one technique, 
so straight addition of the area column may result in over-reporting of the area treated. 

19 



Comments: Notes on the actions performed. Record location of any stashed equipment and 
water. 
Next Time: Write specific action recommendations for future visits. List special supplies which 
will be needed for next action; for example, water. 

20 
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INTRODUCTION 

Introduced weed species are problematic for Army Natural Resource Managers (NRM) 

aiming to protect plant and animal biota on Military lands. Invasive, opportunistic weeds can 

establish themselves in natural areas and potentially displace native flora and even entire 

ecosystems. The loss of native ecosystems, in turn, can greatly affect native faunal elements that 

rely on ecosystems for resources such as habitat and food. More importantly, as species richness 

decreases, the stability of ecosystem functions decreases (Tilman, 1997). Weed management is 

therefore a useful tool to reduce the loss of native vegetation and to encourage its recruitment 

(Allen, 2000), thereby reestablishing ecosystem functions. 

This project addresses weed control in Kahanahaiki Gulch as a means of preventing the 

environmentally costly outcomes described above. This area, located above the Makua Valley 

Rim, is managed by a team of Natural Resource Managers (NRM). A fence built around the 

Gulch by NRM in 1996 has excluded ungulates such as goats and pigs, preventing trampling or 

predation of native vegetation and fruits (Appendix I). The assurance of ungulate absence has 

allowed NRM to out-plant a variety of plant species throughout the Kahanahaiki management 

area. 

One success in the Gulch due solely to ungulate removal, has been the reestablishment 

of Cyratandra dentata. This velvety shrub was once very low in numbers at the Gulch bottom 

where it prefers to grow, but now seedlings and juvenile plants are seen frequently. With 

increased recruitment due to control of predation, growing numbers of C. den/ata in the wild 

attest to the success ofNRM efforts. Now, the principal threat for this species is competition 

from alien weeds; ungulate exclusion does nothing to slow the establishment and growth of weed 

species inside the fence. Two endangered animal species, 12 endangered plant species, and 



relatively pristine ecosystems occur among the ever-growing invasive species in the Kahanahaiki 

Gulch (PCSU, 2002). With so many resources, the Gulch is a priority area for invasive weed 

management. 

Weeding in Kahanahaiki Gulch has taken place over the years, but with little 

coordination on a greater management scale. A weed management plan was created for a flat 

area composed offairly native vegetation on the South end of the exclosure known as Maile 

Flats. This plan has not yet been implemented in the Gulch, because until now, the area has not 

been thoroughly surveyed. However, the management plan and its recent implementation in 

Maile Flats can easily be applied to assess the weed problem in the Gulch and to create a weed 

management plan for that specific area, once vegetation surveys have been made. 

Ofthe several weed species already identified in the Gulch, two are considered 

incipient weeds, or weeds that have established themselves only in localized areas of the gulch: 

Acacia mearnsii (Black wattle) and Achyranthes aspera (PCSU, 2002). Because complete 

eradication is often possible for incipient weeds, it is critical that a survey of the location and 

abundance of these weeds be conducted so that NRM can control the weeds before they establish 

themselves further. To date, active weed surveys, control, and management of the A. mearnsii 

areas have been addressed and no longer require attention in this project, however management 

considerations are still needed for A. aspera. 

Other targeted weeds in Kahanahaiki Gulch include Psidium caftleianum (Strawberry 

Guava), Schinus terebinthifolius (Brazilian Pepper-tree), Grevillea robusta (Silk Oak), Lantana 

camara (Lantana), Rubus rosifolius (Thimble berry), CUdemia hirta (Koster's Curse), and 

Melinus minutiflora (Molasses grass). While each of these weeds is problematic, P. cattleianum 

is one of the most offensive. This species forms large, monotypic stands of dense canopy in the 



forest through rapid seed germination and clonal reproduction (Huenneke, 1990). Weeding these 

large stands is often an arduous task, and such complete removal may not be the most desired 

management technique, as light regime and microc1imates may be altered in prior stand areas 

(Beachy, Pers. comm.). 

Creation of the fence exclosure may have slowed seedling dispersal of P. cattleianum, 

since a mutualistic relationship may exist between the pigs who feed on this choice fruit and P. 

caltleianum whose seeds are effectively distributed by the pigs (Doing, 1982). However, manual 

control of the weed remains necessary, as vegetative propagules extend outward from monotypic 

stands and invade areas with native plant species. Locating these stands and characterizing 

adjacent vegetation types are necessary in order to prioritize control efforts. In addition, effects 

of control methods on P. cattleianum and on native seedling recruitment in the Gulch should be 

investigated. In the Maile Flats management area, experimental plots have been established to 

investigate these factors (PCSU, 2002), and results from these experiments will be useful in the 

Gulch. 

Another commonly controlled canopy weed species is S. terebinthifolius. This shrubby 

tree is a widely distributed, sun-loving weed throughout disturbed Hawaiian habitats. However, 

it is also successful in undisturbed, natural environments (Woodall, 1982) such as Kahanahaiki 

Gulch. In the Gulch, it grows where it can receive maximum light, usually on ridges and among 

shorter native forests, and consequently it shades surrounding native plants (Pers. obs.). 

Successful methods of control, both for this species and for P. cattleianum are regularly used in 

native areas. However, where complete removal of these species will create significant changes 

in light regime, an unintended consequence may be the establishment of weedy herbs and 

grasses. 



Although some areas have very dense populations of these weeds, most of the Gulch is 

more sparingly weed infested. Areas with more than 80 percent native vegetation are found in 

particular on the north-facing side of the Gulch, and these areas are of high weed control priority, 

as a minimal amount of weed management is needed to re-establish higher levels of native 

plants. 

Effects of interactions between managed and unmanaged areas, juxtaposition of 

vegetation types, and overlapping of vegetation types are all necessary considerations for 

determining where weed effort is best applied (PCSU, 2002). Weed control approaches and 

techniques for differing vegetation types have been established by NRM and are described in 

their 2002 annual report. Control approaches include a gradual or passive restoration approach 

where NRM work to eliminate alien species in as few treatments as possible. This approach 

takes into consideration weeding effects on light regimes and microclimates and therefore allows 

for no more than 20 percent canopy removal. However, under-story weeds may be removed all 

at once. 

Active restoration is used less often for weed control. This approach usually involves 

lots oflabor and rather drastic ecosystem alteration, and it is reserved primarily for very weedy, 

problematic areas (PCSU, 2002). For instance this type of approach is being used in the P. 

cattleianum monoculture plots and to address the incipient weed Black wattle. Each of these 

approaches involves manual, chemical or biological control techniques, and they are often 

combined (PSCU, 2002). 

In addition to determining target areas and specific strategies of priority weed control, 

it is important to consider which areas are appropriate for volunteer weeding projects. Army 

Natural Resource Managers rely on volunteer help for their weed control projects where 



appropriate. Maile Flats in Kahanahaiki Gulch is a frequent volunteer weeding site, given that 

access is easy, simple hand-tools and herbicide can be used, and the area is relatively flat. The 

Gulch area, however, is markedly steeper than Maile Flats and in some areas has significant 

populations of endangered plant species. NRM must find appropriate sites for volunteer weeding 

where there is little risk of severely damaging native species or of personal injury. The Gulch 

weed management area is large nonetheless, and volunteer help where appropriate would be very 

useful. 

MATERIALS AND METHODS 

Site Description 

Kahanahaiki Gulch contains one of the remaining patches of diverse mesic forest in 

Makua Valley (DPW, 1997) characterized by an annual rainfall of I ,200-3,800 mm between 

October and March (Wagner, Herbst, Sohmer, 1990). The ungulate fence encloses 

approximately 100 acres of land. Given the time constraints on this project, surveys, 

management trails, and weed control recommendations were made for only a selected portion of 

the Gulch. All of the Gulch bottom, the north-facing slope of the Gulch north of the existing 

Schweeps Management Trail, and a selected area on a south-facing slope were included in the 

project site. 

Vegetation Surveys 

Surveys began at the bottom of the Gulch, and two surveyors walked up and down the 

north-facing slope and walked back and forth along contour bands of the slope to thoroughly 

record topography, vegetation types and out-planting sites in the study area. All distinct 

vegetation areas were drawn on sketch maps and characterized using the following categories: 

monotypic Strawberry Guava stands; Molasses Grass (Melinus minut!flora); Achyranthes aspera 



(incipient weed); greater than 80 percent native vegetation; 50 percent native/50 percent weed 

species; greater than 75 percent weed species; out-planting sites; and wild endangered plant 

populations. These vegetation types were chosen based on their weed control potential and 

priority, or due to the fact that they are NRM weeds of concern, such as the molasses grass and 

monotypic guava stands. Areas that did not fall in any category but were otherwise noteworthy 

were also recorded. Given that vegetation types often blend together, locations, sizes and shapes 

of specific vegetation types were simply estimated. The general juxtapositions ofvegetation 

types were felt to be of greater significance than their precise locations and borders. 

Gulches and ridges and other topographical features were used as landmarks to plot 

vegetation types on sketched contour maps in personal notebooks. For some areas surveyed, a 

general weed and native species composition list was recorded for future reference in selecting 

preferred management techniques. For example, the occurrence of herbaceous weeds in areas 

having greater than 80 percent native species would require different weed control techniques 

than a similar area with tall, interspersed Psidium cattleianum. 

After all data on vegetation types and locations relative to sketched topographies were 

collected, comprehensive vegetation maps were created. These maps were drawn as accurately 

as possible. In addition to a general large map of the entire north-facing gulch, smaller, more 

specific maps were created for many priority areas. Using these maps, Natural Resource 

Managers can locate appropriate weed control sites and can orientate themselves in the field. 

Management Trails 

Two criteria formed the basis oflocating management trails. First, the trails should 

provide easy access to areas of priority weed control. Secondly, trails should help monitor weed 

control progress efficiently by partitioning the Gulch into somewhat of a grid. In this case, the 



trails will serve as markers for reasonably sized areas of weed management, and NRM can then 

record areas of weed control on the management map with greater accuracy. Such a grid exists 

for the Maile Flats area and has been successful in serving as a record-keeping tool for areas of 

weed control (peSU, 2002) (Appendix I). 

Trails were marked with colored flags tied to native trees at intervals of approximately 

5 meters. A blue flagged trail was created to contour parallel to the Gulch bottom and the fence

line and was located about halfway between the two. Two trails, each marked with a different 

color flagging were made along smaller gulches and ridges, usually from the Gulch bottom to the 

fence-line on the north-facing slope. Topography was used in creating the trails, because 

topographic features often serve as natural barriers between vegetation types and make for easier 

trails to follow. Although more trails between the Gulch bottom and fence-line were desired, 

technical difficulties and time constraints limited the number of trails that were built during this 

project. However, the locations scoped for trails that were not built were sketched on maps as 

reference for further trail building. 

In order to create an accurate management map, a Trimble Global Positioning System 

(GPS) was used with a 'general line' function to locate the flagged trails. Using the general line 

function, one can walk along the trail, and the GPS will gather points along the way creating a 

line from the beginning of the trail to the end. Lines were then downloaded to a computer and 

superimposed on a United States Geological Survey (USGS) contour map. Although the 

Trimble device is accurate to less than I meter, USGS maps of Kahanahaiki Gulch only are 

available with 40 meter contour lines. As a result, many of the smaller gulches and ridges on 

which the trails and vegetation types surveyed are not discernible. Therefore hand-drawn maps 



of the trails that included topographic features will also be superimposed on vegetation type 

maps to allow NRM to find the specific vegetation type via management trails. 

Weed Management Recommendations 

Given the patchy nature of the vegetation of Kahanahaiki Gulch, weed control methods 

differed according to the different vegetation types. However, NRM needed a management plan 

in which weeding areas were prioritized so that NRM could schedule days for weed controL 

For each vegetation type a recommended weed control technique was made and a 

management priority assigned. A minimal number of areas included multiple vegetation types or 

management categories requiring extra explanations and specifications for weed controL As 

noted earlier, areas of 80 percent or greater native species usually received priority for weeding. 

Areas around both wild and out-planted endangered species were also deemed important sites for 

weed control, because release fi·om competition will promote survival of these out-plantings until 

they are able to out-compete weed species on their own. 

RESULTS 

Vegetation Surveys 

Vegetation types have been found for all categories listed in the materials and methods 

section ofthis report. Although most vegetation types occur in a 'patchy' manner, a relatively 

continuous band of native vegetation including was found to follow a contour line parallel to the 

Gulch bottom. Although the density of weed species varies within this native patch, it was 

encouraging to find a relatively connected area of native forest. It is no surprise that this band 

passes through many NRM out-planting sites due to the fact that NRM out-plant in primarily 

native habitat (Map A and B). 
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Another mostly native area was found on the upper portion of the Gulch slope around a 

hilltop near the fence-line, Species composition for this area can be found in Table 1, Adjacent 

on one side of this area was a monotypic p, cattleianum stand that in its thinner areas included 

some native species, This p, cattleianum stand in particular was very large and extended down 

along the fence-line, and down the ridge, 

The papala kepau forest near the gulch bottom was by far one of the nicest areas in the 

Gulch (Map B & Table I.), The canopy in this area is primarily papala kepau (hmnia spp,) and 
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the understory contains a diversity of native species. Although the nearly 100 percent native 

patch of this forest is not much larger than 20 m2, the patch as a whole is relatively large. 

An area of close to 80 percent native vegetation occurred a small distance above the 

papala kepau forest aforementioned (Map B and Table 1.). Located below a small cliff, the area 

contains sporadic patches of weeds, yet has a diversity of native plants including 'Iliahi (Satalum 

freycinetianum) which is not commonly found in the surveyed. 

On the far West end of the fence exclosure was another very diverse, native area 

dominated by lama trees (Diospyros spp) (Map B). The area had only a few weed species 

interspersed (Table 1.) and was adjacent to a mostly native endangered species outplanting site. 
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The greatest areas of canopy weeds (areas of greater than 75% weeds) were found along 

the fence-line (Maps A & B). These areas were mostly composed of P. cattleianum, S. 

terebinthifolius, Grevillea robusta). Together, these species create dense thickets producing large 

amounts ofleaflitter. Although many of these areas were designated as containing 75 percent or 

greater weeds, the invasive distribution amounted to almost 100% for these canopy species. With 

such a pervasive weed abundance, few if any native species were seen. In the case of the more 

herbaceous weed species, dense thickets of greater than 75% weed were relatively small and were 

only found in the Gulch bottom in canopy gaps where lots oflight was available. 

Areas with about 50 percent native to alien species composition comprised nearly the rest 

of the Gulch vegetation that was not predominately native or mostly weedy. Where an area ofthis 

vegetation type was notably large it was mapped, however it often occurs as the boundary between 

mostly native and mostly weedy areas and therefore not all locations of this vegetation type were 

mapped. Several out-planting sites occurred in the 50/50 percent nativelalien vegetation type, as 

was the case in a large, relatively flat area, close to the Gulch bottom (Map A). 

The most prevalent canopy alien tree in the Gulch bottom was the Kukui, Aleurites 

moluccana. In many areas that were abundantly native, Kukui is the only alien species present. 

This species is also making its way up smaller side gulches of the main Gulch. Although the 

Kukui is found in the main Gulch and in most side Gulches, it does not appear to recruit that 

abundantly and successfully. Seedlings were not all that common, and hardly any juvenile stages 

of the species were seen. 

Profiles of specific weeds, including their abundance and locations, became apparent 

from the species composition lists made for certain areas. Most areas with prominent amounts of 

S. terebinthifolius were near the fence-line on ridges and in large canopy gaps where sunlight is 



readily available. P. cattleianum on the other hand occurs just as frequently in the Gulch shade 

areas as it does in sunny areas. Monotypic stands were primarily found in sunnier areas near the 

upper edge of the north-facing Gulch slope, however some monotypic stands occurred all the way 

to the Gulch bottom. 

Both Clidemia hirta and Rubus rosifolius occur frequently in the Gulch bottom, thriving 

in light gaps where they can fruit prolifically. One particular patch of R. rosifolius covers 

approximately 50 square meters of the Gulch bottom in one area. These two species likely 

compete with the endangered Cyrtandra dentala, given that C. dentata appears to be doing well in 

areas where competition is minimal. C. dentata grows in rocks or hard soil on steeper edges of the 

Gulch bottom, and many seedlings and juveniles were observed in such habitats. Greater numbers 

of this species were found above the Schweeps Management Trail, although it appears that the 

species is moving down the Gulch as it reproduces successfully. Therefore, creating habitat for 

this species by removal of R. rosifolius and C. hirta is of certain priority. 

Management Trails 

As mentioned earlier, a band of80 percent or greater native species composition was 

found to run through several out-planting sites. Given the goals of management trail placement, 

the 'blue trail' was installed through that band, allowing NRM to maintain two weed priority areas 

at the same time. This blue trail begins at a cross-section with an orange trail on the far West side 

of the study site and contours along the North-facing slope until it curves down to the Gulch 

bottom (Map B). 

The orange trail creates a boundary around the lama forest found on the West end of the 

study site. An out-planting site among another mostly native vegetation area occurs on the other 



side of the orange trail. This trail will therefore be useful in determining when to move on to the 

next priority area, as it will be easy to discern when all ofthe lama forest has been weeded. 

The pink trail was established to run on a ridge with greater than 80% native vegetation 

that begins at the earlier mentioned hilltop. This trail both serves as a means for traveling from the 

Gulch bottom to the ridge top, and also as a boundary between native vegetation and a P. 

cattleianum stand that runs down the adjacent gulch. 

All trails were superimposed on a contour map (Appendix II) and were sketched on 

vegetation maps. 

Weed Management Recommendations 

One general map (Appendix III) was created to highlight all priority weeding areas in the 

surveyed area of Kahanahaiki Gulch. All 80 percent or native areas are designated as priority 

weeding areas (Maps A & B). Under this criterion the native forest on the west end of the site 

bounded by the orange trail, the Papala kepau (Pisonia spp.) forest, the mostly native area below 

the cliff, and the short -stature native forest on the hilltop are recommended for priority weed 

control. Native and alien plant species compositions for these areas are compiled in Tables 1-4 

respectively. 

Priority weeding should also take place around areas that include wild and out-planted 

endangered plants (see all maps). Table 2 contains a list of the wild and out-planted endangered 

plant species. Using the blue trail as a marker to weed along will be useful because so many out

plantings and areas of mostly native vegetation occur along this trail. There were however some 

areas along the blue trail of greater priority than others, and these were designated as such on Map 

B. 



While all the areas of wild and out-planted endangered plants should be given attention, 

two areas under this category that deserve priority weed control are the Cyrtandra dentala 

population above the Schweeps Trail, and around the MMR-H out-planting of a Cyanea species 

where R. rosifolius is invading (Map 3). Both these endangered species are of great value, and as 

long as competitive alien species are continually controlled, recruitment and further success of 

these species can be achieved. 
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The repeated control of the incipient weed species Achyranthes aspera is also 

recommended for management in Kahanahaiki Gulch. NRM are already familiar about where 

most populations of this species occur, however it is important that new populations and recruits 

from previously controlled populations are detected and treated. Another weed species that NRM 

may want to consider as a priority for control particularly where it occurs in the Gulch bottom is 

Rubus rosifolius. As mentioned earlier, there is a large patch of R. rosifolius in the Gulch bottom. 

This patch could potentially contribute to further dispersal of seeds along the Gulch bottom and 

throughout the management area. This thorny species is also a nuisance for NRM walking along 

the Gulch bottom. Management of this particular R. rosifolius population, even if not for complete 

eradication of the species in the area, is also a priority for Kabanahaiki Gulch. 

To date little research has been done on the Kukui tree to examine whether in fact it 

should be treated as a weed species or not, and certainly no information exists about its control. 

Other natural resource managers have expressed concern about the problems associated with this 

species, however, no successful removal techniques for this species have been identified. NRM 

would support the removal of this species from Kahanahaiki Gulch, as it is not a native component 

of the natural forest structure, but they have expressed unease about removal of this large tree. 

Trees treated with herbicide tended to retain moisture and collapse heavily and ungracefully 

(Kawelo, Pers. com.). Therefore the mature trees are not priority targets for control, however 

further investigations into their potential removal are recommended. Seedlings that can be hand

pulled, or juveniles that can be controlled without damaging other plants should however be 

targeted to prevent further dispersal of the species. 



DISCUSSION 

Although the vegetation types can be grouped into general categories, general 

management techniques for these areas are not as easily assigned. Management will be based on 

characteristics of individual vegetation types including: the specific locations and juxtapositions of 

these vegetation types, the patchy manner in which they may occur, the weeds targeted for control, 

and the consequences associated with removal of alien vegetation. With respect to the latter 

consideration, NRM should generally use the gradual/passive approach in which no more than 20 

percent of the canopy is removed at one time, therefore maintaining light regimes and 

microclimates. Although a more active restoration approach may be desired for removal of P. 

call1eianum monocuitures or extremely weedy areas (as found along the fenceline), experimental 

plots similar to those established in the Maile Flats area may be desired before an active restoration 

approach is regularly implemented in the Gulch area. 

In the mostly native areas, complete removal of weed species, even in a small area, is 

more important than weeding larger areas less thoroughly. In this manner, areas can become 

nearly 100 percent native and NRM can later focus on extending these native areas by weeding 

around their outskirts, making the native area larger each time it is controlled. With time, only 

relatively infrequent sweeps will be needed to remove weed recruits for management of the native 

areas. For example, this type of management is recommended for the Papala kepau forest because 

a portion of this area is already nearly 100 percent native. Therefore only a minimal amount of 

management will be needed to completely clear weeds out of the most native areas. Emphasis 

should then be given to extending the range of this forest by eliminating weeds from adjacent 

areas. 



As for the lama forest bounded by the orange trail, it is large enough to require several 

full days of sweeping. NRM use the term "sweep" to refer to a management technique where a 

line of people spread out no more than 2 meters apart to target all weeds as the line of people 

moves across an area. The sweep for this particular area should begin on the fenceline because it 

is relatively native at the fence line, and also because the fenceline is on a ridgetop. Ridgetops are 

a good place to begin weeding due to the fact that alien fruits can disperse downslope with the help 

of gravity. Again, the next step for management would be to extend this area. Fortunately, the 

adjacent area contains an out-planting of a rare plant among a forest dominated by lama trees and 

other natives. This area also signifies the beginning of the Blue Trail fi·om which weeding sweeps 

from the Orange Trail boundary can begin eastward. 

For the most part, the first half of the Blue Trail serves as an upper boundary for 

weeding, above which is highly weedy and below which weeds should be targeted nearly all the 

way to the Gulch bottom. While it would be reasonable to create a nice corridor of highly native 

vegetation along the entirety of the Blue Trail, NRM should focus their efforts in the areas 

designated as priorities for weed control, and in areas of out-planted and wild endangered plants. 

In regards to the native area below the small cliff and above the papala kepau forest, 

NRM should begin working in the most native areas, and then look to slowly remove bigger 

canopy patches of weeds that may occur within the area. Once the area along the Pink Trail on 

"Koa Ridge" is weeded thoroughly, NRM can weed from down-slope to the native patch below the 

cliff. 

The last area of greater than 80 percent native vegetation recommended for priority 

weeding occurs on the hilltop seen on map A. This area will be somewhat difficult to weed due to 

the steep terrain and patchy manner of the occurrence of highly native areas, therefore, wide 



sweeps are not an appropriate management recommendation. NRM should instead begin by 

weeding thoroughly on the hilltop and continue to work down the three or four ridges that 

originate at the hilltop and are mostly native. The Pink Trail runs along one such ridge, and more 

trails have been proposed for these ridges. M. menutiflora, the invasive, sun-loving grass species, 

was also found in small patches in this hilltop, short-stature native forest. Several hand-sprayers 

full of grass specific herbicide, or backpack sprayers (only if available water is near) should be 

taken with NRM visits to this site to treat the patches of M menutiflora. 

The feature most relevant to weed management of the 50/50% native/alien vegetation 

type is the fact that the weeds often constitute the canopy, beneficially shading and controlling 

microclimates of native plants for the time being. NRM have weeded alien under-story plants, and 

have planted common native plants in these areas to fe-establish a native canopy, however, 

removal of canopy weeds can not take place until the native seedlings finally establish themselves. 

Therefore canopy weed control in these areas will be a slow process, and only under-story weeds 

are of present concern. 

As mentioned earlier, NRM have seen great improvements in the recovery of Crytandra 

dentata since the fence exclosure around Kahanahaiki Gulch has been erected. NRM should find 

continual success in the re-establishment ofthis population if its habitat can be managed for 

weeds. The Gulch bottom will continue to be a target for weed control as long as there are any 

weeds on Gulch slopes, and given that the bottom is observably optimal habitat for C. dentata and 

a number of native canopy trees. The other recommended Gulch bottom target area for weeding 

was around MMR-H where R. rosi{olius is growing rapidly around a healthy out-planted 

population of a Cyanea species. Given the abundance of this weed and the size of the out

planting, NRM should first target R. rosifolius directly around the out-planted plants and other 



associated native species (about 1 meter around each plant), and should later thoroughly sweep the 

area. 

Presence of the Kukui trees in the Gulch still needs further investigation. The tree is 

observably taBer than any native tree in the Gulch bottom, and likely competes with native 

vegetation for light and many of the underground resources as weB. By targeting juveniles and 

seedlings, NRM may be able to at least stop the spread of the trees, while further research is made 

on control techniques. 

Although not addressed in this project, as weed control takes place, NRM should 

consider monitoring the progress of targeted areas. NRM will therefore have data that helps to 

identify the successes or short falJings of specific management approaches. 

CONCLUSIONS 

Managing Hawaii's natural resources can be an overwhelming task due to the growing 

pervasiveness of invasive alien species. However, as more biological, ecological, and 

geographical information is attained for management areas, management approaches are more 

easily assigned. Vegetation surveys prepared for Kahanahiiiki Gulch illustrate how a better 

understanding of the geographical outlay of an area can shed light on the ecology of alien and 

weed species, the interactions between the two, and ultimately how management priorities can be 

assigned with this information. 

Complete restoration ofKahanahiiiki is not an achievable goal in any short time period. 

Resource limitations, and more importantly, ecological and biological limitations contribute to the 

patience needed for ecological restoration. Prioritizing based on understanding the value of 

different areas and the likelihood of successful control in these areas, gives natural resource 

managers somewhere to start for the long haul and sets guidelines for future management. 



As NRM begin to weed priority areas, a process should be established to monitor 

progress of areas over time. There is still much to learn about management techniques in 

Kahanahaiki Gulch, and it is important to learn from the successes and shortcomings in weed 

control for this management area. Therefore, monitoring control efforts gives NRM feedback for 

their management techniques. 

It is also recommended that some further investigations into Kukui trees and their 

potential removal take place. Investigations about Psidium cattleianum removal should also be 

made, and information from the experimental P. cattleianum removal plots in the Maile Flats 

should be applied to the area surveyed for this project. 

While this project aims to help NRM make efficient use of their tirne and resources, it 

does not create a plan with an overall management goal for the Gulch. As NRM spend more time 

in the Gulch now that areas of priority control have been established, short and long term 

objectives for the Gulch should be continually re-evaluated as the vegetation is ever changing. 

Given that adaptive management strategies result in successful management endeavors, (Randall, 

1996) the continual effort invested in Kahanahaiki Gulch is very promising. 
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Table 1. Areas of greater than 80 percent native vegetation 
Forest area Native species present Alien species present 

Lama Forest Lama, olopua, lonomea, 'ohi'a, Schinus terebinthifolius, Grevillea 
maile, kopiko, manono. robusta., Psidium cattleianum, 
alahe'e Lantana camara. 

Piipala kepau Forest Papa\a kepau, alahe' e, hibiscus Basket grass, Blechnum occidentale, 
spp. (incomplete list) clidemia hirta 

Forest on pu'u Koa, ko'oko'olau, pukiawe, Melinus minutiflora, Grevillea 
'6hi'a robusta, P. cattleianum, S. 

terebinthifolius, L. camara. 
Area Below Cliff Hapu'u, 'iliahi, 'ohi'a, koa, P. cattleianum, S. terebinthifolius, 

maile, kopiko, manono, Hilo grass 
alahe' e, palapalai (incomplete) 

Table 2. Areas around wild and out-
planted (*) endangered species 
Endanv;ered plant present 
Cenchrus agrimoniodes 
Schiedea nuttallii 
Fluggea neowawraea 
Pteralyxia spy. 
Cyrtandra dentata 
*Cyanea spp. (MMR-D) 
*Cyanea superba (MMR-E) 
*Cyanea superba (MMR-H) 
• Delissea subcordata (MMR-B) 
* Alsinidendron obovata 
* Alectrion spp. (MMR-F) 



Kahanahaiki 
Gulch 

A pendix I 

/\ / Management Trail 
:::;;'''0)fi?.k@~ /V Maile Flats Weed Control Grid 

':i~",,...,-/'i'"' IV Kahanahaiki Ungulate Fence 

200 a 200 400 Meters ~ 
N - -- -



Orange Trail 
Blue Trail 
Pink Trail 
Schweeps trail 

__ .J...-. ........ _ 

Appendix II 



\ 
\ 

'\ 

, , 
,/ 

Appendix III 

V""i~~L,V'\~\ 

.:\0,:'",\ 

General Vegetation Profitt' 
of K'lhanahaiki Gulch 

c.:"\ Priority Weeding /\n:as 
x Wild Endangered Plant s 
• Out-planting Sites 

- Blue Trail 
Orange Trail 
Pink Trail 
Proposed Trail 

,.~."",{--, Schwepps Trail 

:.,(,? 
/\_. liv' 



Appendix 2-1 Potential Invasive Plant Species Found in Rat Bait Blocks 

David Palumbo, Horticulturist 
DPW Army Environmental 

Germination tests were initiated in the fall of 2002 to compare the gennination potential of inert 
ingredients found in the two products generally used for rodent control: J.T. Eaton "Bait Block" 
and Ramik "Mini Bars". These products list the inert ingredients at 99.995% without providing 
information on what those ingredients may be. Upon visual inspection, there is an obvious 
difference in the composition of each product. The "Bait Block" is composed of different kinds 
of grass species; perhaps sorghum and millet, and the seeds appear to be whole, intact, and 
perhaps viable. The "Mini Bars" are composed solely of "cracked" com and milled grain and 
therefore would seem to have a low germination potential. 

The initial gennination tests resulted in an alanning discovery: a seedling had genninated only 
seven days after setting the bait blocks on a flat on the greenhouse mist bench. The seedling had 
genninated from the "Bait Block" half of the side-by-side germination trial. No gennination was 
observed from the "Mini Bars" tcst flat. Several replications were set up to con finn these results, 
and all of the successive germination tests confirmed our initial findings. The seedling was later 
transplanted from the tcst flat into a larger pot and allowed to grow out to maturity for 
identification purposes. 

During the trial, the original seedling flowered several times and produced mature fruit that were 
(hen harvested and used as a reference tool for seed identification. The plant that grew from the 
J.T. Eaton "Bait Block" material was confilmed as a member of the Convolvulaceae family. 
Additional plants that germinated from the "Bait Block" material were also identified, 
confirnling the effectiveness of this method of analysis. Mature plant specimens of the original 
plant were sent to Bishop Museum, where botanists identified the plant is Jpomoea triloba, 
commonly known as Little Bell or Aiea Morning-Glory. This species is naturalized in Hawaii at 
lower elevations and was first collected here in 1943. 

In addition to the Convolvulaceae plant, grass seeds (Poaceae) were identified in the "Bait 
Block" material. However, none of these seeds genninated during the 2002 trials. 

Based on these preliminary findings, Anny Environmental managers are recommending that 
other agencies involved in rodent control, particularly in or near natural areas, consider using rat 
bait products with a low germination potential. Baits that use cracked seeds and milled grain are 
a recommended alternative. 
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Appendix 3-A Hawaii Rare Plant Restoration Group Rare Plant Field Data 

Scientific Name ______________ _ Date ________ _ 

Agency ___________ _ Observers _________________ _ 

Agency Population Reference _______ _ Island _________ Elevation ______ ft/m 

Location/Directions/Flagging Schcmc/GPS Notes 

Photo taken? YIN Notes _____ _ 
Individual Plant Information 

Material Collected 
Plant Tag Sex HI. Basal Age Reproduct. Vigor: # # # Propagule 

# .) P (111) Diam Class: Status: healthy 101m. Mal. Cut- Destination & 
YIN or (el11) mature, vcg, bud, mod, Fruit Fruit tings Purpose 

M/F orNIA immat, nwr, imm poor, or or (i.c. Lyon for prop 
Both seedling frt~ mat frt, dead seed seed and reintro @ SB) 

or dormant 
Unk 

Population Structure 

Age Class Observer Definition of Age Class (Define criteria for seedling, immature, and Counted # Estimated # 
mature, e.g. height, reproductive status, etc.) of Individuals oflndividuals 

Seedlin 1 

Immature 
Mature 

Total 
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Population In/ormation (If multiple categories chosen, explain in comments section below.) 

Accuracy level Phenology Indicate % Condition Indicate Light Level Indicate % or 
(circle) (for mature or count %or actual 

plants) count 

Actual count Vegetative Healthy Full sun >95% 
Estimate Bud Moderate Partial sun 50~95% 

.... Flower Poor Partial shade 5-50% 

I> 
fmm Fruit Dead Deep shade 0-5% 
Mat Fruit . . '. 

. Dormant . 
.' ". . . 

Habitat CharacteflstIcs (Clrcle) 

Overstory Overstory Understory Soil Drainage Topography Moisture Slope (degrees) 
Closure height Closure Class 

>2m (All that apply) <2m 

Closed75- 2-5m Closed 75- Well crest Dry flat 0-100 

100% ]00% <25"/yr 
Intermediate25 5-IOm Intermediate Moderate upper slope Dry-Mesic moderate 10-

-75% 25-75% 25-50"/yr 450 

Open 0-25% >IOm Open 0-25% Poor mid slope Mesic steep 45-70° 
50-75"/yr 

i 
. Hydric lower slope Wet-Mesic vertical 70-90° 

75-100"/yr 
gulch bottom Wet 

i > 100"/yr 
plateau-flat .. .. . . .' 

•• 

Aspect (eg. N,NNW,N/A), _____ ._. _______ _ 

Associated species in order of abundance 
Overstory>2m, ___ _ 

Understory/Ground Cover <2m(woody and hcrbaceous) ____________________ _ 

._-_. __ .. _-_ .. _----------

Substrate (e.g. soil, paboehoe, rock, sand, etc.) ___________________ _ 

Comments on threats (weeds, ungulates, arthropods), management suggestions and actions 

Sketch Map 
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Appendix 3-B Hawaii Rare Plant Restoration Group Instructions and Guidelines 

rilJltAJFJ[ April 99 

This document, provided by Hawaii Rare Plant Restoration Group and the Center for Plant 
Conservation, Hawaii, serves as guidance when observing, inventorying, monitoring and 
collecting rare plant populations in Hawaii. Attached are two forms the HRPRG recommends 
for use: the Rare Plant Background Data Form, and the Rare Plant Field Data Form. 

Rare Plant Background Data Form 

This form is to be used in the office and does not need to be taken into the field. Information can 
be obtained from the Field Data Form or from other reference sources. 

CPC Population Reference: This code is assigned by the CPC office staff to be consistent with 
national CPC standards. It is cross-referenced with individual 
agency population reference designations. For example, the first 
individual marked in the first population of Cenchrus 
agrimonioides agrimonioidcs would have the reference code 
Cenagragr-A-O 1. 

All other requested information is self-explanatory. 

Rare Plant Field Data Form 

This form is designed for use in the field. It has an introductory section where general 
population tracking information can be recorded (i.e. Species, population #, observers, location, 
etc.). It has an individual Plants section for usc when conducting a detailed population inventory 
or monitoring, or when collecting material for taxonomic, genetic, or propagation purposes. It 
has a Population Structure section for tracking the age class within a population and a 
Population in/ormation section for tracking phenology, vigor, and environmental characteristics 
such as canopy height and closure, topography, and edaphic conditions. Instructions for filling 
out each of these sections are listed below. 

Scientific Name: Genus and species. 

Agency Ref. Code: Provide the population number assigned by the observer, or the observer's 
agency. An abbreviation of the population location can be included in the 
code. For example a CenchrllS agrimonioides agrimonioides in Makua 
Military Reservation would have an Agency Reference Code of 
Cenagragr-MMR-A-Ol. 

Observers: Name all observers present. 

Agency: Identify the observer's agency affiliation. 
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Location/Directions/ 
Flagging scheme: 

Photo Taken (Y/N) 

Record any and all information that could assist in relocating the 
popUlation, including geographical coordinates (UTM or Lat.-Long. or 
GPS coordinates). Also indicate if a GPS file exists, if it was sent to CPC 
and if it was entered into a GIS database. Further descriptive directions 
could be included which would help to locate the population such as 
landmarks, trails and transect stations. 

Notes: Record whether or not photographs were taken this visit. If so, record photo 
record number, type and speed of film and other pertinent infonnation that could 
aide in tracking-down previously taken photographs. If fixed photo points were 
used, describe their location(s). A point of contact that is in possession of the 
negatives and other information about the photograph should be included. 

Elevation: 

Date: 

Record the elevation of the population in feet or meters (use the "-" symbol to 
indicate "approximate"). 

Record date of field visit. 

Individual Plants: This section must be completed when collecting fruit, optional when not. 

Plant Number: 

Tagged: 

Sex: 

Height: 

Basal Diameter: 
If you 

Age Class: 

Record existing plant number or assign one. Must sketch a map and/or 
use a tag to indicate plant number. 

Indicate whether or not the popUlation is marked (including your own 
numbered tag, flagging or label). 

For plants with perfect flowers indicate P (perfect). Indicate sex of only 
plants with imperfect flowers (having only male or female reproductive 
parts within a flower). Indieate in this column M (male); F (female), B 
(both) if male and female flowers exist on the same plant. Mark Unk 
(unknown) if sex can not be detennined. 

Measure or estimate height or length of plant. Height is measured from 
the substrate to the point on the plant furthest from the substrate. Length 
is used for prostrate or climbing plants such as vines and grasses. 

Record estimated diameter at 1 decimeter (dm) above root crown. 

choose to use diameter at breast height (DBH), then indicate so in the 
header of this column. Indicate N/ A for plants with impossible situations 
such as Bunchy grass. 

Use definitions from the Population Structure section below. 
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Reproductive 
Status: 

Vigor: 

Material Collected: 
# immature fruit/seed: 
# mature fruit/seed: 
# cuttings: 
Propagule destination: 

Indicate the reproductive status of the individual [i.e. In a vegetative state, 
in bud, in flower, possessing immature fruit, possessing mature fruit, or in 
a dormant (post reproduction) stage]. 

Assess the vigor of the individual plant; use your best judgment. 

Record number taken (indicate fruit or seed) 
Record number taken(indicate fruit or seed) 
Record number taken 

Plan for Propagules Collected: 
Identify where the propagules will be sent 
Identify the intended fate of propagules collected 

Population Structure:This table must be completed for all site visits. This table is designed to 
track the age structure of the population. If an actual count is performed, 
fill out column titled "counted number of individuals". If only an estimate 
is performed, fill out column titled "estimated number of individuals." 
Identify the age class of the individual and define your age classes 
(Examples of age class definitions could be: Mature = Indication that the 
plant has reproduced at some point in it's life, Immature = > 1 dm, but no 
indication of previous reproduction, Seedling = < 1 dm, no evidence of 
previous reproduction). 

Population In(ormation: These boxes are intended for use in all population visits. 
Accuracy level: Indicate whether data is an actual count of 
all individuals or an estimate of the population. Circle % or actual 
count. 

Phenology: Designate phenological state for all plants recorded as mature in population 
stmcture section. Record actual numbers of individuals in each category or 
estimate % of population that falls into each category by circling % or actual 
count. Could exceed 100% because any given plant could be fruiting and 
flowering at the same time. 

Condition: Indicate the "health" condition of the population by recording the number of 
individuals in each category or by estimating the % of the population that falls 
into each category. Circle % or actual count. 

Light level: Indicate the light level in the immediate environment of the plant. Full sun, >95% 
of the day in direct sunlight, partial sun 50-95% ofthe day in direct sun, partial 
shade 5-50% of the day in direct sun, deep shade 0-5% of the day in direct sun. 
Indicate % or actual count for each category. 
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Habitat Characteristics: These boxes are intended for use in all population visits. For the 
following categories, mark only one choice or indicate why more 
than one choice was marked. 

Overstory Closure: Circle the appropriate overstory closure class, which defines the habitat of 
the plant. Overstory is defined as the vegetation above 2 meters. 

Overstory height: Indicate overstory height, which defines the habitat of the plant. Choose 
all that apply. 

Understory Closure: Circle the appropriate understory closure class which define the habitat of 
the plant. Understory is defined as the vegetation below 2 meters. 

Soil Drainage: 

Topography: 

Moisture class: 

Slope: 

Aspect: 

Circle the appropriate soil drainage descriptor. Well = No standing water 
high oxide content. Moderate = wet with medium oxide content. Poor = 
Reducing conditions show green or gray colored soils. Hydric = standing 
water at or just below surface. 

Circle appropriate topographic position of plants. 

Circle the appropriate estimated moisture regime. (This may not be 
possible from field observations and should be confirmed through weather 
station data or other sources.) If you mark more than one, explain. 

Circle the estimated slope of the ground at the population. 

Indicate the aspect ifthere is a slope at the location (N, NW, NNW, etc.) 
Write in N/ A for flat sites. 

Associated Species: 
Overstory: In order of abundance, record the most abundant associated overstory taxa (>2 

meters) in the vicinity of the plant including those which define that type of 
habitat. Indicate genus/species, can use 6-letter abbreviations. If the rare plant 
population is very scattered and associated species vary over its distribution, list 
the associated species but indicate they are in no particular order. 

Understory/ 
Ground Cover: In order of abundance, record the most abundant associated Understory 

Substrate: 

taxa «2 meters) in the vicinity of the plant including those which define the 
habitat of that plant.. Indicate genus/species, can use 6-letter abbreviations. Ifthe 
rare plant population is very scattered and associated species vary over its 
distribution, list the associated species but indicate they are in no particular order. 

Identify the substrate (i.e. type of soil, cinder, sand, pahoehoe, etc.). 
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Threats and Management: Identify any observed or perceived threats (i.e. weed species, 
ungulates, rodents, invertebrates, disease, fire, erosion, poor 
health). Identify necessary or suggested management actions or 
list other comments. Also indicate any management actions taken 
on the visit. 

Sketch map: Please draw, to the best of your ability, a map of the site that could be used to 
relocate the population by persons who have never been there. Indicate individual 
plant locations on map if fmit collected. 
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Appendix 3-C Reintroduction Guidelines 
Hawaii Rare Plant Restoration Group 

August, 1999 

These guidelines deal with the reintroduction ofrare plants. Reintroduction should be a 
supplement to habitat management not a substitute. The final goal is not the success of an 
individual plant, but the establishment of a viable reproducing population where cross
pollination can occur and in which genetic variation is maintained. An intermediate goal may be 
to establish a population for field stock or research reasons. It is expected that derivatives ofthe 
material in such field stocks will be outplanted more widely once appropriate habitat is secured 
and stabilized. These plants can be maintained as sources of seeds, cuttings or transplants for 
reintroduction efforts. Research activities may be intended to identify what factors are causing 
mortality/decline, to test methods to overcome these factors, or validate planting techniques. 
Ideally, successful research efforts will be permanent outplantings in their own right. Regardless 
of the intent of the planting, the process of reintroduction should consider the following 
guidelines. Many of the guidelines require coordination with other committees within the 
HRPRG as well as with agencies that may be collccting and propagating rare species. Included 
at the end of these guidelines is a list of contacts that may be contacted to consult on 
reintroductions. These guidelines have been broken into sections guiding actions before during 
and following the actual transplanting of a plant. 

Prior 
I.Prior to the reintroduction of a plant, there are some issues that must be considered to ensure 
the health of the species, the individual transplanted plant and the surrounding habitat. This must 
includc considerations of the reproductive biology of the species to be reintroduced. 

a) Genetic Stock: The agency or individual that is reintroducing a plant must 
coordinate with the agencies or individuals responsible for the collection, and 
propagation of thc plant. This must be done to ensure a healthy and balanced 
genetic composition. In addition a population geneticist may be consulted about 
strategies and alternatives when dealing with especially rare species or those with 
specific reproductive qualities. This is of course of special concern when dealing 
with depleted wild populations with remnant genetic stock. It should be the 
shared responsibility of all agencies and individuals involved to leave an easy-to
follow paper trail back to the source plant. (i.e. Rare Plant Monitoring Form, 
greenhouse accession numbers) Reintroduction is the last chance to make sure 
what we are propagating and planting represents a sufficient amount of the 
genetic composition of the species. Recalcitrant seed-producing plants may be 
taken as cuttings and helped into seeding in a greenhouse to increase the overall 
genetic base of the outplantings. Plants used in reintroduction should be as close 
to the collected field stock as possible. Plants that have been in the greenhouse 
for multiple generations may have been selected for different conditions than the 
reintroduction site and may have high attrition rates when planted. The 
pollination biology of each species must be researched and considered before 
reintroduction. Of special concern are pollen dispersal, autogamous (capable of 
self-pollination on a regular basis) and dioecious species, using propagules or 
plants from multiple year collections and mixing populations. 
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• When reintroducing a species that is an outcrosser, one must consider the 
method of pollen dispersal. For example, wind pollinated species need to be 
planted close enough to ensure successful cross-pollination and species which 
require a pollinator must be planted in an area where an appropriate pollinator 
is known to exist. In a situation where one needs to keep a reintroduced 
population distinct from a wild population the site must be far enough to not 
allow cross-pollination. How far is enough depends on the method of 
pollination (i.e. wind, insects, and birds). 

• One needs to detelmine if the species they intend to reintroduce is obligatively 
autogamous. Obligatively auiogamous species tend to have genetically 
similar individuals due to their inability to outcross within a population. 
When collecting propagules for reintroducing an obligatively autogamous 
species, it is important to collect representatives from as many distinct 
populations as possible as opposed to getting representation from many 
individuals in one population as you would for an outcrossing species. If one 
intends to reintroduce an autogamous species it is important to maintain those 
distinct populations and not mix them when reintroducing. When 
reintroducing dioecious species one should plant equal numbers of male and 
female plants. If the plants arc not yet mature and cannot be sexed, one 
should plant larger numbers of individuals to increase the effective popUlation 
sIze. 

• When selecting the plants to be used in reintroduction, one must consider the 
age and year the stock was collected. Using propagules or plants from 
multiple years ensures better age class representation and possible genetic 
variety of stock. 

• Care should be taken not to mix gene pools that may be distinct and have local 
or microhabitat adaptations. A site with mixed stock should not be close to a 
population in which you seek to preserve representatives of geographically 
isolated subsets. 

b) Maps: Prior to the reintroduction of a species, the area should be precisely 
mapped. Maps should include the historical and present range of the species, 
locations of known popUlations and proposed outplanting sites. A GIS database 
can also be used as a permanent record of the source of a particular popUlation 
and to track the propagules. This will help ensure a genetic balance throughout 
the historical range. 

c) Threat Abatement: Threats to a popUlation should be noted on the Rare Plant 
Monitoring FOlms used to monitor rare species. An entity involved with 
reintroduction must obtain copies of the Rare Plant Monitoring Forms to track the 
genetic composition of their plants. As always, consulting with anyone associated 
with the monitoring, collection and propagation of the species is necessary to get 
any other information. A management strategy addressing the threats compiled 
from the Monitoring Forms should be in place before plants are reintroduced. 
Strategies should include measures to control the most likely threats of ungulates 
and competition with non-native plants. Management activities must be 
conducted carefully as to not further degrade the habitat for reintroduction. All 
threat control techniques can be pathways for pathogens and other contaminants 
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and must be executed properly. Weeding around an outplanting site may only 
proceed after careful considerations of the intent. Changing light regimes and soil 
composition can negatively impact the habitat for reintroduced plants. Also 
threats to a outplanted population may be different from those affecting the wild 
populations. For example, a wild population from which propagules are collected 
may be fenced and weeded but an ideal outplanting site existing off site within 
historical range may not have any management. Reintroduction should only 
proceed once a management strategy for the site has been established. 

d) Site Selection: Once the historical range of the species is known and a 
management strategy is established, a suitable site for outplanting within the 
range must be selected. Again coordination with the collectors and propagators is 
essential. A site should be chosen according to the biotic and abiotic elements 
that comprise the habitat for the newly transplanted population. A careful review 
of the Rare Plant Monitoring Forms may provide all the information available on 
the source population. However, before outplanting, an agency or individuals 
should seek any additional information from anyone associated with the 
monitoring, collection, and propagation of the species. When interpreting 
historical range, one must consider that recent alterations of the habitats may have 
left the sites inhospitable for reintroduction. Invasion by alien species and other 
threats may have left the habitat within historical range unsuitable due to changes 
in moisture regimes and soil composition. In such cases reintroduction may be 
most successful in sites outside known historical locations that have maintained 
the critical biotic and abiotic elements necessary for successful reintroduction. 

e) Reintroduction scenario: Sites for reintroduction can be placed in at least three 
categories each having special considerations. 
i) Reintroduction of a species within historical range: Agencies must 

consider what distinguishes populations from one another for each species 
that is to be outplanted. The site must be able to support a distinct 
population or one is only augmenting the adjacent population, which may 
have different ramifications. Specific information about the habitat 
characteristics of the source population must be matched as close as 
possible with the outplanting site to provide the best chance for survival. 
This should be done by consulting anyone associated with the collection 
and propagation of the species and refen-ing to the RPMFs. 

ii) Augmentations: This involves introducing propagules or plants into 
existing wild populations. This type of reintroduction must be considered 
on a case by case basis for each species. This reintroduction must be done 
carefully as to not harm the existing population with contaminants or 
physically altering the soil structure or existing roots. Augmentation may 
negatively alter the genetic composition of the population with propagules 
or plants from a single source or ones that have been raised through 
multiple generations in the greenhouse ifnot can-ied out strategically. 
Alternative scenarios are prefen-ed due to the difficulty in ensuring a 
successful reintroduction. The complex problems involved with 
preventing pathogens from invading the wild population lowers the 
desirability of this option. It is especially important to contact as many 
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individuals or agencies as possible for comments before augmenting a 
popUlation. 

iii) Introduction of a species to a site outside the known historical range: 
Agencies or individuals considering this type of introduction need also to 
consider the possible negative effects on the species. Establishment of a 
healthy viable population may be hindered by loss of genetic variation 
being at a site away from other populations. Possible hybridization may 
occur when bringing a species outside its historical range and into the 
range of another related species. A site outside the known historical range 
may lack the habitat characteristics necessary for establishing a healthy 
population. Contrarily a site outside of the known historical range of the 
species may be the only place safe from the threats that brought the 
species to the remnant state we find them in today. In some cases, these 
sites may also offer the best management option for a particular species. It 
is also possible that the historical range is incomplete or no longer contain 
the most appropriate habitat including suitable moisture and soil 
composition. 

f) Site Preparation: Once a proper site has been selected there are steps the agency 
or individuals can take to prepare it for reintroduction. In accordance with the 
management strategy for the species and site, it may be initially necessary to 
construct a small scale exclosure and/or weed non-native competitors around the 
site. These actions should be taken in conCUlTence with protection of the greater 
habitat, which is critical to the success of an established population. The season 
in which to plant must be considered. Generally mesic and dry plant species 
would face less challenges ifplanted during a wet season. Ifdrought conditions 
persist for more than a year, it may be beneficial to wait for a better year if storage 
conditions allow. Techniques for preparing the soil to receive and support a new 
plant differ depending on the species. One should consider digging holes in 
advance and composting material on site to provide a favorable substrate. 
Composting materials should come from on-site and ideally be from native 
material. Soils may also be tested to guide soil preparation and future fertilization 
schemes. Coordination with the propagators is essential to ensure the fertilization 
and pesticide application schemes used in the greenhouse are adopted in the field. 
A catchment and watering system may also be considered. 

During 
2. The successful reintroduction from the greenhouse to the ground requires several issues 

to be taken into account. 
a) Sanitation: Coordination with the propagator and collector is necessary to ensure 

that all aspects ofrare plant handling is done with attention to sanitation. 
Collection should be done with sanitized tools and proper propagation techniques 
practiced to eliminate possible contaminants. Agencies and individuals involved 
with reintroduction need to coordinate with the propagator before the date of 
planting to [nake sure the propagules are prepared to go out. This may entail use 
of pesticides to ensure no foreign contaminants are transported to the site. The 
risk of spreading aliens via reintroduction activities must be adequately addressed 
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and effectively eliminated. Seeds, slugs, disease, parasites, flatwonns and other 
unintended inoculates must be prevented from being transported to the site by any 
aspect of the operation: protective management activities, materials, personnel 
and the plants themselves must all be completely free of contaminants. Care 
should be taken to clean all gear (boots, packs, planting tools, etc.) prior to arrival 
at the site to assure no contaminants are spread unknowingly. 

b) Transport: Usc caution when transporting fragile plants. Some species may need 
water or protection from the sun and wind during the transport. The most secure 
place in a vehicle for transporting plants is directly in back of the driver's seat. 

c) Planting: Those involved in the planting ofrare plants should be briefed before 
heading out to the site. Agencies and individuals directing reintroduction need to 
consider the techniques to be used in getting the plant from the container to the 
ground. Of special consideration is the decision to use a fertilizer in addition to 
any on site compo sting. In areas of low rainfall initial watering may be essential 
in easing the shock for the new plantings. Building lip a pile of mulch around the 
base of a new plant can help to slow evaporation and keep water near the roots. A 
layer of cinder an inch thick placed around the base of a new planting can prevent 
slugs from reaching the plant. 

Post 
3. Following the reintroduction, monitoring is essential to maintain the health of the plant 

and the surrounding habitat. 
a) Monitoring: Coordination with the agency or individual responsible for 

monitoring the existing populations may be necessary to see that a reintroduced 
population gets on a regular monitoring schedule. It is recommended that the site 
be monitored daily for a week after reintroduction. This close monitoring will 
insure that if there are problems with pests or other unforeseen threats such as 
drought, they can be addressed before they affect the plants. Use of the Rare 
Plant Monitoring Form (RPMF) will give important infonnation pertaining to the 
location, phenology, population structure, habitat characteristics and threats to the 
new population. Individual plants may be labeled or tagged and tracked using the 
RPMF. The goal of a successful reintroduction is the establishment of a viable 
population that maintains the genetic variability of the species and produces 
successful offspring. Recruitment in the wild is necessary for the reintroduction 
to be deemed sllccessful. Monitoring a new population is essential to tracking the 
lineage ofthe population and to maintain local genotypes. A consistent 
monitoring schedule will also reduce the chance of a contaminant affecting the 
population or surrounding habitat. Recording the watering, fertilization and 
pesticide application schemes will help guide future reintroductions. CPC is 
currently working on a database to track safety net species including outplantings. 
Information on reintroduced populations should be transferred into the database. 

b) Maintenance: Watering, fertilization and pesticide application may be necessary 
to ensure success. Supplemental watering especially in dry areas will greatly 
improve chances for a successful reintroduction. 

c) Management: Actions after reintroduction must be taken in concurrence with a 
habitat management strategy. Reducing competition for resources with non-
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native plants by weeding may be necessary. A necessary ungulate exclosure may 
require maintenance. 

List of Contacts 
Marie Bruegmann USFW--541-3441--marie_bruegmann@mail.furs.gov 
Rick Warshauer PCSUfUSGS--967 -7396--rick _ warshauer@usgs.gov 
Lyman Perry DOFA W--974-4381 dofawhi@interpac.net 
Bill Garnett DOF A W --wiliwili@lava.net 
Kapua Kawelo USAG-ENV --656-7641--kawelok@schofield-emh.anny.mil 
Steve Weller UC Irvine--sgweller@uci.edu 
Cliff Morden UH Manoa--cmorden@hawaii.edu 
Vickie Caraway CPC--cpchinet@lava.net 
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Appendix 4-A Schofield Barracks West Range Burn Area 

Schofield Barracks West Range Post Fire Assessment 

1. On 29 August 2003 DPW Environmental Division, Natural Resources Center, conducted post 
fire surveys in the Schofield Barracks West Range. CPT Stephen Elder, 706th EOD, assisted 
Vince Costello, Natural Resources Specialist, in performing these surveys. 

2. Fire 1: The first fire inspected was started on 17 July 2003 when an illumination round/ 
parachute flare landed above the firebreak road. The survey began near the North Firebreak 
Road sign 11 and a GPS system was used to mark the perimeter of the fire. The fire covered 
approximately 8.5 acres of forest above the firebreak road. This area is predominantly non
native forest and a species list follows to identify the plants that were seen during the survey. 
The fire did not bum into any elepaio critical habitat, nor did it bum into areas where there are 
likely to be any rare plants or tree snails 

Native Plants 
Scientific Name 
Dodonea viscosa 
Styphelia tameiameiae 

Non-Native Plants 
Scientific Name 
Acacia confilsa 
Ardesia elleptica 
Chamaecrista nictitans 
Clidemia hirta 
Eucalyptus robusta 
Melaleuca quiquinervia 
Panicum maximum 
Passiflora suberosa 
Psidium guajava 
Psidium cattleianum 
SchejJlera actinophylla 
Schinus terebinthifolius 
Setaria gracilis 
Stachytarpheta sp. 

Common Name 
A'ali'i 
Pukiawe 

Common Name 
Formosa koa 
Ardesia 
Partridge pea 
Koster's Curse 
Eucalyptus 
Paperbark 
Guinea grass 
Corky passion fruit 
Common guava 
Strawberry guava 
Octopus plant 
Christmas berry 
Foxtail 
Jamaica vervain 

3. Fire 2: The second fire was near North Firebreak Road sign 16 and involved approximately .5 
acres. This fire started on 11 July 2003 from a tracer. The bum is at the roadside and affected 
only non-native plant species. This fire also was at low elevation and did not affect elepaio 
critical habitat nor rare plant and tree snail areas. The following is a plant species list from the 
area surveyed. 
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Non-Native Plants 
Scientific Name 
Acacia confilsa 
Panicum maximum 

Common Name 
Formosa koa 
Guinea grass 

A map of the areas surveyed will be added to complete this report. 
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Appendix 5-C Rare Snail Monitoring Form 

Species Name: 
Range: ___ _ 

Date:-::::-___________________ _ 
Elevation: ______ ftlm Observers: __________________ _ 

Location: 

Weather: ____ _ Effort (people hours): 

Connt/Density Estimate: ______ snails _________ snails/hour 

Damage Observed: Empty Shells: IIRat Damaged ____ _ #lntact ______ _ 
Pl' S opu atlOn tructure: 
MATURITY (lip?) Number counted 
Immature 
Mature 

Threats/Management Recommendations/Actions Taken: 

Bait YIN II blocks ______ #stations ____ II Snap traps _______ II Nights 

Connt by Tree-
Tree species Tag Small Medium Large Tree Species Tag Small Medium Large 

1/ 1/ 

SKETCH MAP OF SITE: 
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Appendix 6-A Rat Monitoring Form 
RAT MONITORING 

DPW Environmental Predator Control Report Form 

Date:____ Range/Location: _______________ _ 
Observers: ______ _ 
Total Traps, Stations, and Amount of Bait Leji for Restock: 
S ~ Snap Trap: _______ B ~ Bait Station: L ~ Live Trap:.~ __ _ ~ Bait 
Bucket ------
Directions/Flagging Scheme/Location of Restock Bait Bucket: ________________ _ 

BAIT RESTOCK INFO 

Bait # of # of #of Total 
Station Bait Gone Bait New Bait Bait In 

# Left Put Out Station ------1------- --------~ 

------- -----_. - - .. ~-.---- ------.. -.. ~-~ 

t---~~t___~--.--... ---.- I~--I--.. --
---.... --.. --- -------.. -- -------+-----t.-------

------------ _ .. --------

------ ~---~-------.. -----+------ ------
~------------+---+~~-~ 

--------- -------------------~--- - ------- --------

Bait 
Station 

# 

#of 
Bait 
Gone 

# of 
Bait 
Left 

# of Total 
New Bait Bait In 
Put Out Station 

---- ----+------+------1--------
-------~--

-----------------+------+---1 
-------------------

Total Bait Available: ____ ~ Total Take: ____ _ Total 
New Bait: _____ _ 
Notes: 
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Appendix 6-B Snap Trap Catch Report 

Number of Trap Nights: Total Rats Snappcd:_
C7

:-:; ___ _ 
*Indicate date change in Notes section if traps are checked for 2 consecutive nights* 

F To S S S " I IJ S I III R S I /R U U 'or rap tatus: ~ prung HI. 0 I(([r ~ !lappet w - air ~ nappa HI. at ~ nsprung 

Trap # Trap Status Predator Sex Species Notes 

"'**Remlilder: Clean hOll' ojJsnaps before resettmg*** 
Notes: _____________ . _____ .. 

---------------_._-----------------

LIVE TRAP CATCH REPORT 

Trap # Predator Sex Notes 

Number of Trap Nights: ____ _ 
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Appendix 7 Makua Military Reservation Natural Resource Post Fire Assessment 

1. Overview. On July 22, 2003 a prescribed bum at Makua Military Reservation (MMR) went 
out of prescription and escaped the firebreak road. Army Natural Resource Staff (NRS) where 
tasked with surveying the extent of the damage to natural resources caused by this fire. As with 
past fires in Makua common native plants where burned and endangered species were also 
impacted. Natural Resource Staff surveyed nine areas known to harbor native ecosystems and 
endangered species. 

We first present a general overview of the impacts at MMR to common native species 
and ecosystems. Then impacts to federally listed species and critical habitat are discussed. This 
discussion is organized by the nine specific survey areas shown on the enclosed map (page 3). 
The survey areas are listed below. For each area there is an accompanying map and 
photographs. The perimeter of the July 22, 2003 bum has been carefully mapped by flying the 
perimeter of the burned area with a Global Positioning System (GPS). This bum perimeter will 
be present on all the maps contained in this report for reference. Note that the perimeter is the 
extent of the burn but small un-burned patches within this perimeter were not mapped. Mapping 
to this level of detail would be extremely time consuming and difficult. 

Area 1 =Puaakanoa 
Area 2=Kaluakauila 
Area 3=Punapohaku Vicinity 
Area 4=North Kahanahaiki 
Area 5=South Kahanahaiki 
Area 6=C-Ridge 
Area 7=East Rim 
Area 8=Lower Makua 
Area 9=Lower Ohikilolo 

The total number of acres burned in the July 22, 2003 fire as calculated from a Global 
Information System is 2,100 acres. Most of the acreage that burned was dominated by alien 
grasses such as Guinnea grass (Panicum maximum) and Koa Haole (Leucaena leucocephala). 
Nonetheless, there was a considerable impact to the native dry forest ofMMR. At least 50 acres 
of native dry forest and 150 of native grassland and shrubland was burned in this fire. 
Fortunately, native dry forest is very effective at stopping range fires because there is very little 
dry fuel in the native forest. Each bum that occurs at MMR typically destroys trees along the 
perimeter of native forest then stops. Unfortunately, native forests cannot reclaim these areas 
because they are invaded by introduced fire prone grass species. Each fire reduces the number of 
acres of native forest and thus, increases the amount of fire prone areas in the valley. With each 
fire native habitat is lost. This impacts endangered species because they depend on this habitat. 
The table below lists the common native plant species that were bumed by this most recent fire. 
The list does not include any federally listed species. This list is combined for all the nine areas 
surveyed. 

49 



Native Plant Scientific Name Native Plant Common Name (If 
recorded) 

Abutilon incanum Ma'o 
Acacia koa Koa 
Artemesia australis 'Ahinahina 
Bidens cervicata Ko'oko'olau 
Bidens torta Ko'oko'olau 
Bobea sandwichensis 'Ahakea 
Carex meyenii 
Carex wahuensis 
Chamaesyce celastroides var. celastroides 'Akoko 
Diospyros sandwichensis Lama 
Dodonea viscosa 'A'ali'i 
Erythrina sandwichensis Wiliwili 
IJeteropogon contortus Pili 
Metrosideros polymorpha 'Ohi'a 
Myoporium sandwichensis Naio 
Nestigis sandwichensis Olopua 
Osteomeles anthyllidifolia 'Olei 
Plectranthus parviflorus 'Ala'ala wai nui pua kI 
Plumbago zeylanica 'I1ie'e 
Psydrax odoratum Alahe'e 
Reynoldsia sandwichensis 'Ohe Makai 
Santalum ellipticul1l 'I1iahialo', Coastal sandalwood 
Santalum fi'eycinetianum ' I1iahi 
Sap indus oahuensis Lonomea 
Sida[allax 'Ilima 
Styphelia tameiameiae Pukiawe 
Waltheria indica 'Uhaloa 

Many of the native plants in the table above are culturally significant to the Hawaiian 
people. A number of these plants are used for lei making and some are Kinolau (the 
embodiment) of deities. A number of non-native species also burned but we chose not to list 
them. The only noteworthy impact from fires to non-native plants is that they convert non-native 
forests into fire-prone grasslands. These enlarged grasslands allow fire to travel farther in 
subsequent bums. 

While damage assessments were being eonducted for common native taxa and habitats, 
NRS determined the impacts to federally listed taxa and critical habitat. The sections below, 
arranged by survey area, outline the detailed results of these surveys. In summary 150 acres of 
Oahu Elepaio Critical Habitat and approximately six acres of Oahu Plant Critical Habitat were 
burned. The Oahu Plant Critical Habitat that burned was designated for Schiedea hookeri, 
Bonamia mensezii, Neraudia angulata var. dentata, Nototrichium humile, Euphorbia 
haeleeleana, and Gouania vitifolia. Individuals of three endangered taxa were burned including 
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Chamaesyce celastroides var. kaenana, Nototrichium humile and Lipochaeta tenuifolia. Thirty
seven individuals of C. celastroides var. kaenana from two locations, 29 individuals of L. 
tenuifolia and 5 individuals of N. humile were burned in this fire. In addition, to these 
documented impacts, the fire burned very close to a number of other taxa. It burned to within 70 
meters of an Oahu Elepaio and 150 meters from known Achatinella mustelina. The following 
four taxa of endangered plant are located Jess than 50 meters from the edge of the burn. The fire 
burned to within 15 meters ofa Cenchrus agrimonioides var. agrimonioides, within 20 meters of 
Tetramolopium fihforme, within 30 meters of Euphorbia haeleeleana and within 20 meters of 
Schiedea hookeri. 

51 



~ DPW Environmental 
.. IPW _ July 2003 

Natural Resource 
Post Fire Assessment 
23 July· 28 July 2003 

Makua Military Reservation 
Survey Areas 

1 =Puaakanoa 
2=Kaluakauila 
3=Punapohaku 
4=Northern Kahanahaiki 
5=Southern Kahanahaiki 
6=C-Ridge 
7=East Rim 
8=Lower Makua 
9=Lower Ohikilolo 

_ Oahu Elepaio Critical 
Habitat Burned 
Oahu Plant Critical 
Habitat Burned 

"-,"', Burn Perimeter 

D MMR Installation Boundary 
/', Oahu Elepaio 
@ Federally Listed Plants 
• Achafinelfa musfelina 

\1\ Pig Fences 
, ,', Firebreak Road 

400 o 400 800 Meters 

Scale: 1 :27 000 1\ 
Contour Interval 40feef W 
Datum: NAO 83 N 
Projection and 1000meter grid: UTM, zone 4 



2. Specific Survey Area Discussions. 

The following is a discussion of impacts observed in Area 1, 2 and the map below displays these 
areas. 

a. Area I-Pua'akanoa 

IV' Survey Routes 

!\!Kaluakauila Pig Fence 

j\!Burn Perimeter 

D Makua Military 
Reservation Boundary 

Scale 1 9500 

100 0 100 2{JO M'.'tel5 
!'!'!I ~ 

In Area 1 shown on the attached map, Chamaesyce celastroides var. kaenana, a listed 
endangered plant is present. Natural Resource Management Coordinator, Matthew Burt and 
Natural Resource Management Technician, Dominic Souza surveyed the fire damage in Area 1. 
The fire did not impact the patches of cliff that harbor this taxa. There was no impact to 
federally listed species at this location. 
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View ofPua'akanoa ridge from the Ocean 

b. Area 2-Kaluakauila 

In Area 2 shown on the attached map, two rare but not federally listed trees were burned. 
Natural Resource Management Coordinator, Matthew Burt, Natural Resource Management 
Technicians, Lasha-Lynn Salbosa, Dominic Souza and Springer Fyrberg and Summer Intern 
William Weaver conducted this assessment. The two trees were large mature individuals of the 
taxa Bobea sandwichensis. The fire burned 28 meters away from a listed plant Nololrichium 
humi/e. In addition, one hundred acres of Oahu Elepaio critical habitat were burned. 
Approximately six acres of Oahu Plant Critical Habitat were burned in Area 2. All of this area 
was on State of Hawaii land outside of the training area. It was designated/or Schiedea hookeri, 
Bonamia mensezii, Neraudia angulala var. denlala, Nololrichium humi/e, Euphorbia 
haeleeleana, and Gouania vili/olia. In addition, the fire burned to within 20 meters of Bonamia 
menzesii and within 30 meters of Euphorbia haeleeleana. 
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Burned Bobea sandwichensis in Kaluakauila 

The damage to the perimeter of the native forest was significant. The habitat in this dry 
forest has been permanently reduced. Small patches of native dry forest connected by small 
corridors of native forest are now separated. Approximately a kilometer ofthe pig fence 
protecting the Kaluakauila forest patch was burned. This ruins the galvanizing on the fence 
mesh, therefore this section of fence will need to be replaced. 

View of isolated forest patches View ofKaluakauila from Makai 

c Area 3-Puuapohaku Vicinity 

In Area 3 shown on the attached map, two endangered plant taxa, Chamaesyce 
celastroides var. kaenana (' Akoko) and Nototrichium humile were burned. A combination of 
helicopter and ground-based assessments were conducted. 

In the lower part ofPunapohaku Valley, over 30 mature plants of Chamaesyce 
celastroides var. kaenana were burned. Anny Biologist, Kapua Kawelo, Makua Implementation 
Manager, Leilani Durand and Almy Natural Resource Manager, Joel Godfrey conducted the 
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assessment. It appears that the intensity of the fire throughout the patch was variable. The plants 
located on barren cliffs were blistered and lost branches but were rubbery in texture. The plants 
on grassy ledges or at the base of cliffs were burned more intensely. The texture of the branches 
of these individuals was crispy. It is difficult to guess at how many will survive the fire. NRS 
will monitor this population closely to determine the long-term survivorship. NRS had visited 
this population in June 2003 to bag fruit for genetic storage collection. Branches from a total of 
nine plants were bagged but these bags all melted in the fire and the collection was unsuccessful. 

Chamaesyce celstroides var. kaenana plant 
burned, tagged June 03 

Chamaesyce Plant number 8 

In the upper reaches of Punapohaku Valley, it is estimated that five Nototrichium humile 
plants burned. Matthew Burt and Michelle Mansker, U.S. Fish and Wildlife Service Botanist, 
assessed the impact to the population that was known to have sixteen plants in May of 2002. 
Matthew Burt was one of two observers to this population in 2002. He determined that about 
five of these sixteen plants were burned although no burned individuals were found. This plant 
is herbaceous and therefore it is unlikely that burned plants would be detectable. 
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A VIew 
from the' Akoko population 

A location two gulches east ofPunapohaku was known to have 21 mature plants of 
Chamaesyce celastroides var. kaenana. This area was assessed via helicopter by Natural 
Resource Management Coordinator Jane Beachy and Summer Intern, Robert Romualdo. At least 
five of21 plants were impacted by the fire. It is impossible to say at this point whether these 
individuals will survive. 

The following is a discussion of impacts observed in Area 4,5,6 and 7. The map below displays 
these areas. 

j~?lir;~~~~~~ !,! Survey Routes 
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d. Area 4-North Kahanahaiki 

In Area 4 no federally listed species were burned. Natural Resource Management 
Coordinator Joby Rohrer, Summer Intern Lucus Morgan, and U.S. Fish and Wildlife Biologist, 
Eric Vanderwerf conducted the survey of the fire damage to North Kahanahaiki on July 24, 
2003. The fire did burn approximately 200 meters of pig fence in the lower portion of 
Kahanahaiki gulch. In addition, the fire in this area burned the revegetation plot, which was 
established following the 1995 fire. Many of the native Acacia koa in the revegetation site were 
30 centimeters in diameter. 

View Makai Kahanahaiki pig fence View looking up toward the Kahanahaiki pig fence 

e. Area 5, South Kahanahaiki 

Natural Resource Management Coordinator Joby Rohrer) Summer Intern Lucus Morgan, and U.S. Fish and 
Wildlife Biologist, Eric Vanderwerf conducted the survey of the fire damage to South Kahanahaiki on July 24, 
2003. 

The fire burned within approximately 70 meters of an Oahu Elepaio location. However, 
the fire was burning up an exposed ridge and the location is down in a gulch bottom. The 
Elepaio in this location is only intermittently detected and was not seen or heard on this date. 
Approximately fifty acres designated as critical habitat for Oahu Elepaio were burned. 

The fire burned to with in 130 meters ofKahuli tree snails. Fortunately they are buffered 
by cooler wetter native forest. However, each fire destroys more of this habitat and brings the 
line of flammable alien grass dominated area closer. 
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View from C-ridge to Lower South Kahanahaiki 
Kahanahaiki 

View from C-ridge to upper South 

A population of about 50 Nehe (Lipochaeta tenuifolia) have been known from North 
Kahanahaiki since 1996. It has long been recognized that this population is at high risk from fire 
due to it's close proximity to areas that have been burned in the past and are know dominated by 
fire prone alien grasslands. In surveying on July 24 it was determined that at least five Nehe 
(Lipochaeta tenuifolia) individuals were destroyed by the fire. The staff observed burned tags 
and flags as well as the remains of burned plants. An additional two dozen plants where severely 
stressed by the fire. 

Two individuals of the endangered' Akoko (Chamaesyce celastroides val'. kaenana) were 
found in South Kahanahaiki in 2000. These individuals are like the Nehe in that they are 
surrounded by fire prone alien grassland produced by past fires. On July 24 both individuals 
were seen. The fire significantly impacted both plants. Small projections on the trunks where 
charred and all of the leaves where dried and brown. NRS could not determine whether these 
plants will survive the fIre. Army staff will continue to monitor the long-term effects of the fire 
on these taxa. 

Additionally in North Kahanahaiki, the fire burned to within 15 meters of a Cenchrus 
agrimonioides val'. agrimonioides. The fire burned up the south facing slope of a ridge where 
Cenchrus is found on the North facing side of the same ridge. 

Chamae5yce burned at C-Ridge 
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f. Area 6-C-Ridge 

In Area 6 shown on the attached map, a thorough ground assessment was conducted from 
the North firebreak on July 28, 2002. Kapua Kawelo, Leilani Durand and Joel Godfrey 
conducted this survey. The fire burned native forest to within 20 meters of the cliff that houses 
Tetramolopium filiforme. A total of at least five acres of native forest burned in the C-ridge 
vicinity. One more fire in this area could mean the destruction of the Tetramolopiumfiliforme 
population as the forest buffer has dwindled significantly in this fire. The fire also burned to 
within forty meters of Nototrichium humile plants at C-ridge. 

C-Ridge from the Northern Firebreak Road 

g. Area 7-East Rim 

Area 7 was surveyed by Natural Resource Management Coordinator, Jane Beachy and 
Summer Intern Robel1 Rumualdo. There was no impaet to federally listed taxa observed. The 
most noteworthy information from this area is that the fire burned to within 150 meters of Pahole 
Natural Area Reserve. Pahole is home to many federally listed species and is designated Oahu 
Plant and Elepaio Critical Habitat. 
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The following is a discussion of impacts observed in Area 8. The map below displays this area . 
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h. Area 8-Lower Makua 

Area 8 was surveyed by Joby Rohrer, Summer Intern, Hoala Fraiola and Michelle 
Mansker. There was no observed impact to federally listed species. This area was hit hard by 
fire suppression teams and therefore fared rather well. 

View of Lower Makua from C-ridge 
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The following is a discussion of impacts observed in Area 9. The map below displays this area. 

i. Area 9-Lower Ohikilolo 

'Akoko Fuel Breaks 
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The fire did not burn any federally listed species but it burned to within eight meters of 
one individual of Chamaesyce celastroides var. /menana. We believe the fuel break that Natural 
Resource Staff cleared to protect this population was effective. The fire burned into the cleared 
fuel break only approximately 20 feet. In Area 9 the fire burned approximately 500 meters of 
pig and goat fence. 
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Plant seven meters from fire perimeter 

View of the Lower Chamaesyce 
from Firebreak Road 

Lower Ohikilolo from the North 
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Appendix 8 Kahuku Training Area Post Fire Survey 

Reconnaissance for Fire at Kahuku Training Area, A I Sector, started on 7115/03, ridge between Kaunala 
and Waile'e gulch. 

I. On 22 July 2003 Kapua Kawelo and Lasha-Lynn Salbosa conducted a survey of the damage 
done by one fire in Kahuku Training Area (KTA), Sector AI on 22 July 2003. The purpose of 
the follow up survey was to generate an exact map of the fires' extent and to assess impacts to 
federally listed plant and animal species. 

2. A map of the fire's extent is attached. A total of 13.5 acres burned. The fire started above Hotel gate, 
Kahuku Training Area. It began at a site where a landing zone was being cleared. Refer to the 
forthcoming fire repolt written by Mr. Gayland Enriques for the details of the cause and progress of the 
fires. A notewolthy feature of this fire is that it burned down both the east and west-facing slopes of the 
ridge, nearly reaching the gulch bottom in Waile 'e gulch (enclosure 1). 

3. Eugenia koolauensis was found at the perimeter of the burn. The fIre burn cd up to and extremely near 
this endangered plant in two separate spots. One spot had four mature, ten juvenile and 100+ seedling 
plants. At the second spot one mature plant and 10-20 of seedlings were found. One juvenile at the first 
spot and the one mature E. koolauensis plant showed signs of heat damage. The closest seedling to the 
fire perimeter was 37 centimeters away. The closest juvenile to the fire perimeter was four meters away. 
The closest mature tree to the fire perimeter was six meters away. 

Juvenile 

Seedling 37 cm away from burn edge Juvenile four meters from burn edge 
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E. Iwolaucllsis 

Mature tree six meters from burn perimeter Second E. koolauensis close to burn perimeter 

Burn 
perimeter 

It is impossible to confirm whether any seedlings were burned at spot one but it is highly likely given the 
close proximity of the nearest un-burned seedliug. At spot number two, a branch of E koolauensis was 
cut in oreler to fortify a tire line. 

E koolauensis branch cut for fire line Base of E koolauensis cut branch 

4. In addition to impacting E koolauensis. A number of native plant species were burned. A complete 
species list of native anel alien plants documented from the burn area is below. 
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Native Plant Species Alien Plant Species 
Bobea elatior Pityrogramma calomelanos 
Sphenomeris chinensis Nephrolepis mulitflora 
Dicranopteris linearis Melalellca quiquinera 
Styphelia tameiamaie Casurina equisitifolia 
Psilotum nudum Ardesia elliptica 
Metrosideros polymorpha Lindsea ensifolia 
Waltheria indica Clidemia hirta 
Leucobryllm sp. Paspalulll coniuzatum 
Chamaesyce multiformis Arundia zrammitifolia 
Carex meyenii Spathoglottis plicata 
Wikstroemia oahuensis Setaria gracilis 
Cocculus trilobus Andropogon virRinicus 
Acacia koa Polyzala paniculata 
Psydrax odoratum Paspalum dilatatum 
Santalum !reycinetianum Chrysopozon aciculatus 
Rhyzogonium .sp. Psidium cattleianum 
Nestigis sandwicensis Passiflora suberosa 
Pleomele halapepe Axonopus {lsi/blius 
Diospyros sandwichensis Grevillia robusta 
Alyxia oliviformis Chrysophyllum oliviforme 
Carex wahuensis Thelypteris parasitica 
Gahnia zahniformis Aleurites molucanna 
Dianella sandwicensis Cordyline /i-uticosa 
Cibotium chamisoi Phlebodium aureum 
Pouteria sandwicensis Phymatosorus scolovendrium 
Xylosma hawaiiensis Passiflora edulis 
Pittosporumflocculosum Crassocephalum crepidioides 
Dooclia kunthiana Oplismenlls hirtellus 

Stachytarpheta dichotoma 
Stachytarpheta urticifolia 
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