
INTRODUCTION 

The Natural Rcsource 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 Oaliu Arniy training areas. NRS are currently working under four Scopes of Work, detailed in 
Tables A, B, C and E, below. The legal requirement driving the Army's ecosystem management 
program is the Endangered Species Act (ESA) Sections 7(a)(l) 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 Arniy has completed are 
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)(l) which relate to stewardship actions as defined 
by the Army's Integrated Natural Resources Management Plan (INRMP) for Oahu, 2002-2006. 

O'ahu training areas include Makua Military Reservation (MMR), Sehofield Barracks Military 
Reservation (SB), Kawailoa Training Area (KLOA), Kahuku Training Area (KTA) and 
Dillingham Military Reservation (DMR) (see Figure A). Each of these training areas is 
described and mapped on the following pages. A total of 70 endangered species, 57 plants and 
13 animals, have been repol-led from O'ahu A m y  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 nianagen~ent, NRS have delineated management 
units (MUs) within cacli 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 thcse MUs, which can include weed, rat, ungulate, and 
invertebrate control, as well as rare plant reintroductions. Two areas in Makua 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 proxi~nate MUs and other native species. Outside the 
MUs and UCAs, NRS conduct primarily single species level management. This can involve 
seed collection for storage and/or 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 of O'ahu. NRS have established 
cooperative relationships with land managers and landowners on O'ahu and the neighbor islands 
to successfully promote ecosystem protection project partnerships. 

The following report sumn~arizes the natural resource protection work conducted in the contract 
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 inve~tebrate 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 O'ahu. NRS use this report to critically 
analyze managemcnt approaches and efforts and to make recommendations for next year's work. 





A. Maliua Military Reservation 

Makua Military Reservation (MMR) encompasses two valleys, Kahanahiiiki and Miikua, 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 Miikua, 30 of which are plants. 

Kahanahiiilii Management Unit 

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

'Ohikilolo Management Unit 

'Ohikilolo MU is located on 'Ohikilolo Ridge, which is the southern boundary of Miikua Valley. 
It encompasses approximately 40 acres. The terrain is extren~ely steep and rocky, and access to 
the upper portion of this MlJ 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 vertical 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 Achutirielln r~zustelirm known on Army lands. 



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 surrounding 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 Ez'lcphoibia lzcreleelenna through weed management. A feral pig exclosure fence 
following the perimeter of Kaluakauila MU was completed in July of  2002, and this area is now 
pig free. There are a total of  six endangered plant species in Kaluakauila MU. 

Lower Msliua Management Unit 

The Lower MBkua MU is located at the base of the cliffs on the southern back corner of Mnkua 
Valley. Portions of the lower valley contain extensive intact stands of dry forest that become 
intermixed with mesic forest as elevation increases. The Lower MBkua MU ranges from 800 feet 
to 2,200 feet in elevation and encompasses an area of 270 acres. NRS believe that the stands of 
dry and mesic ihrest found in this MU are the most intact native-dominant forests of this type on 
O'ahu. The Lower M2kua MU contains eight endangered plant species and two endangered 
animal species. 

Three years ago, NRS were able to obtain approval for arisk 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 Mnkua and 
Kahanahaiki 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 MBkua fire (see Appcndix 7). There are a total of three endangered 
plant species known from this MU. 



Lower 'Ohikilolo Management Unit 

The Lower 'Ohikilolo MU is located on the moderate southern slope near the makai edge of 
M$ikua Valley. Directly upslope of the firebreak road, this 7-acre MU is surrounded by the 
highly invasive guinea grass (P~lnicum mnxinzum) and koa haole (Leucennn leucocephala). 
These alien species dominate nearly every dry lowland shrub ecosystem on O'ahu. NRS conduct 
grass control as a firebreak around the three endangered plant species found in this MU. The 
firebreak appears to be working, as the 2003 M$ikua 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 of M$ikua 
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 vulnerablc to ungulate browsing. This MU contains small 
native n~esic forest patches but is dominated by non-native canopy and understory species. The 
invasive Christmas berry (Schinrrs tei-ebentlzifolius) 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 subgulch of MMR. This 
large gulch is sandwiched between 'Ohikilolo ridge and a large, distinctive spur ridge, named 
Ko'ialii Finger, which branches off from 'Ohikilolo. 'I'hc substrate of Ko'iahi ranges from rock 
talus to rocky cliff and gulch substrates. The UCA extends from 400 to 2,200 feet in elevation 
and is approximately 230 acrcs in area. There arc a total of eight endangered plant species in 
Ko'iahi UCA, and they are all vnlnerable to ungulate browsing. Alien scrubby vegetation and 
kukui (Alezwites inolz~cci~m) trees dominate this area. For this reason, NRS do not conduct 
widespread weed control in this area. 
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B. Schofield Barracks Military Reservation 

Schofield Barracks Military Reservation (SBMR) is located in central O'ahu on the west and east 
sides of WahiawB town, and is owned by the Army. SBMR is approximately 9,676 acres and 
encompasses lands that stretch from the snmmits of the Ko'olau Mountains in the east to the 
summits of the Wai'anae Mountains in the west. The Army uses the western portion of SBMR 
for live-fire training and the eastern 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 li~nited 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 one sinall 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 of 38 
cndangered species in SBMR, six of which are animal specics, including the 'elepaio 
(Chasiernpis snwdwicheirsis ibidis), four tree snail species (Achcrtinella sp.), and the 'iipe'ape'a, 
or Hawaiian hoary bat (Lnsiziuus cinereus). 

Ka'ala Management Unit 

The Ka'ala MU encompasses approxiinatcly onc half of the wet forest atop the sunmit of Mt. 
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 
S ~ ~ p p l y  and the State of Hawaii to fcncc the Ka'ala bog to con~pletely exclude pigs from this 
sensitive ecosystem. 

Pu'u Hspapa Management Unit 

The I'LI'U Hapapa MU is located at the top of l'u'u Mapapa, 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 north-facing slopes of Pu'u Wipapa. This area 
is the only native forest patch dceined 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 IIBpapa MU is home to a large population of the endangered Achatiriella 



nzustelina, and populations of the rare terrestrial snails, Laminella snnguinea and Amastra 
miccms. There are also three endangered plants located within the MU. 

Scl~ofield-WaikBne Management Unit 

This MU encompasses 780 acres in the northem Ko'olau Mountains between 1,600 feet and 
2,600 feet in elevation. The northem-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 portion of the MU. The Schofield-Waikiine 
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 of land 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 
summit areas. KLOA is a very important watershed for the island of O'ahu. Because of the 
rugged terrain, management is centered around trails. Trails in KLOA include the Poamoho, 
Pe'ahiniii'a, and Kawailoa summit access trails, as well as the Ko'olau Summit trail which runs 
along the spine of the northern Ko'olau 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-Waikine trail from the State of Hawaii, and the state has primary 
management responsibility and authority here. T h e  are seven endangered plants and six 
endangered animals known from the Poamoho MU. 

Upper Pe'ahiniii'a Management Unit 

The Upper Pe'ahinai'a MU shares the same forest types as l'oamoho. 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 flat, unfortunately making it 
ideal ungulate habitat. Roughly 150 acres of the Upper Pe'ahinBi'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 Helemano stream 
drainage. 

Lower Pe'ahinSa Management Unit 

The Lower Pe'ahiniii'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 tree snails found in the Lower Pe'ahiniii'a MU. 



Castle Management Unit 

The junction of the 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'ahn tree snail 
species. 

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 of the 
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 p ~ g  damage. The wet forest in this region is intact 
in patches but there are large stands of alien vegetation, including areas dominated by manuka 
(Leptospernzum scopclv~um). Endangered species in this management unit include seven plant 
species and two snail spccies. 



FIGURE D 

MANAGEMENT UNITS 
Kawailoa Training Area 

Management Units 
i::2;?J !;:;:;>: Lower peahinaia 

Kahuku Cabin 
Castle 

y\T Upper Peahinaia $$a Poamoho 

500 0 500 1000 Meters 



D. Kaliuku Trai~iiiig Area (KTA) 

KTA encompasses approximately 9,400 acres of land, and ranges in elevation from 80 feet to 
approxiniately 2,100 feet (see Figure E). After years of leasing the land, the Army recently 
purchased KTA from The Estate of James Campbell. The A m y  uses KTA 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 KTA is highly disturbed with some small, prcdorninantly native forest patches in 
uppcr clcvations. There are no MUs designated in KTA because surveys have not identified 
areas that meet the appropriate biological criteria. NRS will continue to scarch for areas that 
meet MU designation criteria. Thcrc arc five endangered plants found at KTA, 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 of O'ahu, between 
Moku'leia 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 thc 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, Sapindus 
oalzuer~sis or lonomea. However, this area does not fulfill the necessary biological criteria to be 
considered a MU when compar-ing 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 

monitored every quarter where intensive ungulate control is being implemented and hi-annually in 
all other areas. Findings shall be entered on the form entitled "DPW Environmental Ungulate 
Transect Data Sheet" (Enclosure 1). Based on ungulate tmnsect findings, recomniendations shall be 
made for management actions. To also support hansect monitoring. incidental observations of 

. . 
feral pigs and goats, if necessary. Should snaringlfirearms use be implemented, data shall he noted 
on Enclosure 2. Firearms use shall be conducted as described in the U.S. Army Garrison, Hawaii, 
Directorate of Public Works Standard Operating Procedure entitled, "DPW Standard Operating 
Procedure for the Safe Handling, Storage, Use, and Transpo~t of Firearnls." All data shall be 

ev&ated and update> on an annuai basis based-on findingsldata from items ( I  j (a) and ( I )  (b) 

Inspecting the fence in the upper Peahinaia Management Unit, KWTA every quarter and perfomling 
repairs, if necessary. 

Monitoring vegetation plots in areas where management is underway for weeds or ungulates. The 
purpose of these plots is to monitor any secondary effects of management on native species, to 
monitor effective control of these species, and to quantify positive or negative vegetation trends. 
Findings shall be analyzed and recommendations made for management actions. 

Status 
Ongoing. See Chapter 1.6 and 1.7. Of 
the eight transects in KLOA, three 
(KLOA 1; 2, and 3) have been removed. 
All remaining transects in KLOA are 
monitored once or twice per year 

Ongoing. See Chapter 1.3. NRS 
continue to employ snares and firearms 
as management tools in SB. All snare 
groups have been pulled from KLOA. 

Ongoing. See Chapter 1.6 and 1.7. The 
plans for each management unit are 
based on a variety of factors including 
transect data, hunting and snaring 
effort/success, the type of on-going 
management in each management unit, 
land uses in adjacent parcels, 
accessibility, safety, and resourcelstaff 
limitations. 
Ongoing. See Chapter 1.7. All fencing 
in KLOA has been inspected and 
continues to be secure from any 
vandalism, corrosion, and ungulate 
breaches. 
Ongoing. See Chapter 2, Tables 2-1,2- 
5,2-6, and 2-7, and Appendix 2A. 



Description 
Performing weed control (manual, herbiciding andlor biocontrol) in KTA; SB; KWTA; and DMR 
(combined acreage is approximately 20 acres) for weeds such as ginger, rnanuka, strawbeny guava, 
Christmas bexy, Haole koa and Koster's curse (melastonles and inmediately related families). 
Data shall 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. 
Identifying locations using field mapping or Global Positioning System (GPS) of rare species, and 
entering data into GIS rare species database. Developing interfacing rare plant database that 
captures monitoring data and will interface with ARCVIEW software. All location data shall be 

areas. Weid monitoring and c o n ~ o l  will be conducted in all areas where the Army trains on the 
ground to detect any new 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 (Poanloho 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. 
Monitoring Management Category (MC) 1, MC 2, and MC 3 plant species (any species having less 
than 150 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) form. Based on the analysis of data, recommendations shall be made for 
management actions. 
Collecting and providing soil samples from native-dominated areas to Lyon Arboretum for 
incorporation of mycolrhizae into traditional greenhouse propagation methods. Based on the 
analysis of data from Lyon, management recommendations shall be made for Army lands. 

Status 
Ingoing. See Chapters 2.10: 2.8; 2.9; 
~ n d  2.1 1 

hgoing. See Chapter 3 

Ingoing. See Chapter 2.7-2.1 l 

lngoing. See Chapter 3.5-3.10 

lngoing. See Chapter 3 



Description 
Monitoring the discrete populations of rare birds (Oahu 'Elepaio and Oahu I'iwi) in SB and KWTA- 
Identification of individual birds shall be accomplished by banding, as appropriate and 
morphological measurements taken of the bill, tarsus, and wing length Two (2) color-banded Oahu 
:lepaio in SBMR South Range, 34 Oaliu elepaio in SBMR West Range will be monitored. 
4ttempts will be made to color band I'iwi birds in SBMR East Range. Predator control shall he 
:onducted where there are breeding pairs. 

4ssessing and establishing two stream monitoring plots in the Opaeula Stream of KWTA to 
Setermine \vatershed health. Plots shall be approxinlately 100 meters long with 5-meter intervals 
md monitored on a semi-annual basis based on the Hawaiian Stream Bioassessment Protocol, 
Version 1.0. Based on the analysis of data and observations, reconmiendations shall be made for 
nanagement actions. 
Monitoring the Special Ecological Areas (SEAS) within each training area to deternune whether an 
mpact has occurred from military training activities. Findings shall be evaluated and 
-econmiendations made for management actions. 
?articipate in meetings to keep abreast of issues discussed within the following groups: 

- Toxicant Working Group 
- Hawaii Rare Plant Restoration Group convened by the Center for 

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 

Iecommend to the DPW Biologist, Oahu Natural Resources Manager, and Entomologist how the 
4rmy can participate in supporting the ongoing efforls of each group and participate in management 
ssues on its lands. 
Maintain a facility for rare and common native plant propagation. Utilize traditional greenhouse 
nethods for rare plant propagation in accordance with standards required in USFWS permit. 
'ropagate common native species needed for out-planting in conjunction with weed control. 

4rmy's Integrated  raini in^ Area Management GIS. An electronic copy of informatioddata 
pthered during the period of the contract shall also be submitted. 

Status 
All banded O'ahu 'elepaio in both 
Schofield Balracks South and West 
Ranges were monitored for survival. 
NRS were able to monitor the 'i'iwi 
(Vestinr-in coccinen) during the Auduhot 
Society's Christmas Bird Count in 
Schofield Barracks East Range but did 
not attempt to band any. See Chapters 
4.6 and 4:7 
Stream plots were established and 
monitoring takes place intermittently. 

Ongoing. See Chapters 2; 3 and 4; and 
Appendices 7 and 8. 

NRS actively participate in these groups 
and others, such as the Oahu Invasive 
Species Committee (formerly the Oahu 
Fountain Grass Working Group). 

NRS maintain a greenhouse on-site and 
coordinate with the State to maintain the 
Pahole Mid-Elevation Nursery. See 
Chapter 3 for details on reintroductions. 

A copy of all data will be submitted to 
ITAM at the end of the year. 



Line Item 
3 

Description 
The tasks may include work with Federally listed species or species of concern which will be 
covered under the permit issued to the U.S. Army Garrison, Hawaii, Directorate of Public Works 
Environmental Division. 

Status 
The permit will be renewed in 2003 and 
updated to include all new staff. 



Table B. Line Items from the Scope of Work for Ecosystem Management Activities at Makua Military Reservation, Island of 
Oahu 

Line Item 
l ( 4  

Description 
Monitoring established ungulate transects in MiMR (9 transects) every quarter. Transects are 500 
meters in length and 2-112 meters on either side of the middle walked line and shall be monitored 
every quarter where intensive ungulate control is being implemented and bi-annually in all other 
areas. Findings shall be entered on the form entitled "DPW Environmental Ungulate Transect Data 
Sheet" (Encl 1). Based on ungulate transect findings, reconmendations shall be made for 
management actions. 
Implementing snarin~lfirearms use in Management Units and Ungulate Control Areas to control 
feral pigs and goats a i d  supporting U.S. ~epar tment  of Agriculture ungulate control efforts, if 
necessary. Should snaringlfirearms use be implemented, data shall be noted on Enclosure 2. 
Firearms use shall be conducted as described in the U.S. Army Garrison, Iiawaii, Directorate of 
Public Works Standard Operating Procedure entitled, "DPW Standard Operating Procedure for the 
Safe Handling, Storage, Use, and Transport of Fireamis." All data shall be analyzed and 
recommendations made for management actions. 
Implementing recommended ungulate control for MMR as described in the 1999 RCUH report. 
This plan shall be re-evaluated and updated on an annual basis based on findingsldata from items 
( 1  (a) and (1) (b). 

Inspecting all fencing every quarter and perfornung repairs, if necessary. 

Develonine and imulementine a method to address weed soread during briefings for new troous. 

Monitoring vegetation plots in areas where management is underway for weeds or ungulates. The 
purpose of these plots is to monitor any secondary effects of management on native species, to 
monitor effective control of these species, and to quantify positive or negative vegetation trends. 
Findings shall be analyzed and recommendations made for management actions. 
Monitoring Management Category (MC) 1, MC 2, and MC3 plant species (any species having less 
than 150 individuals with less than 10 populations) quarterly or alumally at MMR to determine 
phenology. Propagules shall be collected, if possible. Conduct rat control on species fruiting if 
found susceptible. Determine the potential of pollination biology for plants while conducting rare 
plant monitoring. Parameters as described on Enclosure 3 shall be noted. All rare plant monitoring 
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. 

Status 
Ongoing. See Chapter 1.2 and 1.5. Of 
these nine transects, eight are monitored 
quarterly and the last (MMR 4) is 
monitored twice per year. 

Ongoing. See Chapter 1.3. Snares and 
firearms are being used for ungulate 
control in areas where these control 
measures are appropriate and feasible. 

Ongoing. See Chapter 1.5. The plan for 
each MU is based on a variety of factors, 
including transect data, hunting and 
snaring effoit and success, the type of 
on-going management in each MU; 
accessibility, safety, and resourcelstaff 
limitations. 
Ongoing. See Chapter 1.2. All fences in 
MMR ;ere inspected quarterly and all 
repairs were completed as necessary. 
See Chapter 2 

Ongoing. See Chapter 2.5 and Table 2- 
1, and Appendix 2A. 

Ongoing. See Chapter 3. The 
Management Category priority scheme 
was replaced by the Threat Control 
Priority Level (TCPL) scheme for rare 
plant management. 



Line Item Description 
1(]4 Identifying the location of andlor obtaining Global Positioning System (GPS) coordinates for listed, 

rare and native tam species while in the field during the nlouitoring of other projects. Parameters as 

, , / Identification of individual birds shall be accomplished by banding, as appropriate and 
morphological measurements taken of the bill, tarsus and wing length and color noted using Munsei 
color charts. Predator control shall be conducted where there are breeding pairs. 

Surveying other suspected areas of MMR for additional Oahu 'elepaio and Oahu creeper by January 
1,2001. 

I 

Monitoring and controlling the ingress of incipient weeds at frequently used roads and training 
areas. Weed monitoring and control will be conducted in all areas where the Armv trains on the - 
grouud to detect any new incipient weeds. The frequency and location of ~nonitorin_e and control 
will be in proportion to the training usage in strategic locations. Mouitoring 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 
perfom~ed, if necessary. 
Developing a prioritized plan for alien weed eradication at Kahanahaiki. The plan shall include 
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. 
Monitoring the Special Ecological Areas (SEAS) within each training area to determine whether an 
impact has occurred from military training activities. Findings shall be evaluated and 
recommendations made for management actions. 

Status 
Ongoing. See Chapter 3. 

All areas known to contain O'ahu 
'elepaio (Cl~asiempis snndwicl~ensis 
ibidis) were monitored and predator 

for 'elepaio in 2003. No O'ahu creeper 
(Pal-oreon~jm mac~clain) have been seen 
or heard in MMR at any time. See 
Chapters 4 .53 and 4.7. 
Ongoing. See Chapter 2 and Appeudices 
2-C tluough 2-G. 

Completed. See Chapter 2.7a. 

Ongoing. See Chapters 2, 3 and 4, and 
Appendices 7 and 8. 



Description 
Participate in meetings to keep abreast of issues discussed within the following groups: 

- Toxicant Working Group 
- Hawaii Rare Plant Restoration Group convened by the Center for 

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

Sewice 

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 

Status 
NRS actively participate in these groups 
and others, such as the Oahu Invasive 
Species Committee (formerly the Oahu 
Fountain Grass Working Group). 

issues on its lands. 
Maintain a facility for rare and conunon 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 wit11 the State to maintain the 
Propagate common native species needed for out-planting in conjunction with weed control. Pahole Mid-Elevation Nursery. See 
Eoordinate 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 25Ih Infantry Division, G3iDPTM. Range Division. 
Reintroduce/ ourplant 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 
2y the Army for biological actions at MMR in compliance with the Section 7 consultation on 
routine military training completed in July 1998. 
411 informatioddata 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 informatioddata ITA,M at the end of the year. 

:overed under the permit issued to the U.S. Army Garrison, Hawaii, Directorate of Public Works updated to include all new staff. 
Environmental Division. 



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 1. See the Urgent Actions 1 table for details where noted. 

I Line Item 
1 

Description / Status 
Collection of propagules 

Collect a cutting from a single Tetrai~zolopiui~~fi l i /or~~~e plant ill the Waianae Kai population. / This population is gone. See Urgent 

Search for and if found, collect 30 sources of genetic material from ex sirir individuals of ~varzea 
superba ssp. superba. 
Collect propagules from a Neraudia ai~gtrlaia var. delztara population in the Lower Kapuna area. 

Collect propagules (seeds) from Ifibisctis brackeizridgei ssp. i ~ ~ o k u l e i a ~ ~ ~ r s  population in lower 

- . . . . . . . . . . . -a. 
Provide genetic storage in a medium-term seed storage facility. The medium-term seed storage 
facility shall provide an environment in which genetic material (seeds andior tissue culture) may be 
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 teizuiJo1ia (1081, Tefranzolopiuin 
filforrne (70), Notairic/ziuin izirinile (1 50), Cyanea superba var. superba ( I ) _  and Hibiscus 
brackeizridgei ssp. inakuleianus (4) .  Cleaning, processing, storage, and database management shall 
be consistent with those protocols already in use at the seed storage facility at Lyon Arboretum. 

Actions 1 table 
Completed. See Urgent Actions 1 table 

Con~pleted. See Urgent Actions 1 table 

Completed. See Urgent Actions 1 table 
'Ohikiloloarea. 
Collect propagules from seven priority species (Hibiscus brackmzridgei var rr~okuleiaizus, 
Cizanzaes);ce celastroides var. kaenana, Teiraii101opii~mfili/0~-1zze var.fiIfirrne, Ner-audia aizgulara 
var. deilraia, Lipochaeia razuifoiia, Notoirichium Izuinile and Cyanea sirperba ssp. superba) in the 
AA and at small populations outside of the AA. 

Horticultural supplies shall be used for conducting seed storage viability tests. 
Provide genetic storage by in-vitro tissue culture for Cizarnaesj~ce celasiroides var. kaenaiza and Seed collection techniques have been 

Completed. See Urgent Actions 1 table 

Genetic storaoe 

~ e r a u d i a  ai~guiata vir. deiztata, since currently standard seedstorage methods do not apply. 

Provide seed storage experimentation for Cizainaesj~ce celaslroides var. kaenana. 

developed and seed storage trials are 
underway. Seeds and cuttings are in 
tissue culture at Lyon Arboretum. 
Seeds are undergoing storage trials at 

Store Cyanea superba ssp. superba, to incorporate whatever variation is found from various samples 
collected and tested for genetic variation. 

Lyon Arboretum. 
Seeds are in storage and tissue is in 
micropropagation from wild plants that 
are now extimated. 



Line Item 
3(a) 

Description Status 
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. 
Investigate herbarium specimens for viable Cyanen superba ssp, superba propagules, and if found, Completed. See Urgent Actions I table 
propagate plants for addition to the Pahole Katural Area Reserve Reintroduction and for genetic . . .  . . 
storage. 
Provide improvements to propagation facilities to meet quarantine standards. Ongoing. See Urgent Actions 1 table 

Provide logistical coordination, technical support, and inspections of improvements to the Pahole Logistical coordination and technical 
Mid-elevation propagation facility. suppolt have been provided, and 

inspections will take place in the near 
/ future. 

Develon rare ~ l a n t  database for rnonitorine. collection. and orooaeation data. 1 This database has been develo~ed to the 
v. . . -  

/ specifications required by the SOW. 
Perform field surveys for the following species: 

Ner-audia anguiata var. dentutu -Relocate existing popillations in the A.4, and search for additional I Completed. See Urgent Actions 1 table 
populations outside the AA. 
Ciiamaesyce celastroides var. kaei~ai~a - Survey for additional populations outside the AA and 1 Completed. See Urgent Actions 1 table 
relocate a historic South Koolau population in the Kin area. 
Tefr-ainolopiuiitfilforine - Survey for known populations to deternline the varietal status, survey to Completed. See Urgent Actions 1 table 
confirm the persistence of the lowest 'Ohikilolopopuiation. and survey in Waianae Kai for 
additional individuals. w - ~ 

population currently lacking vouchers (taxonomic samples). 
Control weeds for the species and specified areas as follows: 
Hibiscus bracker~ridgei ssp. mokuleian~rs population in MMR to reduce fire threat. Control weeds 
within a radius of  30 meters. 
Tefr7ii?1olopiuinfili~orii1e population in the Puhawai area. Control weeds within a radius of 30 

Cltumaesyce celastroides var. kaeilana population in the Kaena - Keawaula area. (i.e, grasses) 

meters. 
Kaluakauila Management Unit - Control Pa~ticuin ~naxi~ititiiz (Guinea grass) within the native forest 
patch of 3 acres and beyond the forest patch to a distance of 10 meters to protect it from potential 

Ongoing. See Urgent Actions 1 tahle. 

Ongoing. See Urgent Actions 1 table. 

Ongoing. See Urgent Actions 1 tahle. 

Ongoing. See Urgent Actions 1 table. 

Ongoing. See Urgent Actions 1 table. 

Control uneulates in the foliowine locations: 



Line Item Description 
7(a) In exclosure at Kaluakau~la, MMR to protect natlve fotest 

707) Mt Kaala Natural Area Reserve to plotect L~pochaeto ternifolio 

7(c) / Kaena - Keawaula to protect Hibiscus brackenridgei ssp. niokuleiai~irs population. 

I 
8 Determine the routes for a fence lines and clearing them of vegetation in the Lower Ohikilolo, 

Lower Kapuna, and Kaluakauila areas. 

9 Construct an ungulate exclosure fence around an area of less than 10 acres to protect a population of 
Neraudia ailgulara var. anguluta in the Kapuna area. 

10 Input and manage field data. 

11 Monitor and control weeds for a reintroduced Cjwzea superba ssp. superha population in the Pahole 
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 minitifloi-a. Psidimz cuttleiainiii~. Clideniia hirra. and Pas~alum 

genetic variation. 

13 Ensure that all informatioddata gathered on natural resources can be entered and is compatible with 
the U.S. Army's Integrated Training Area Management Geographical Information System (GIS). 
An electronic copy of informatioddata 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 
U S .  Fish and Wildlife Service permit issued to the U S .  Army Garrison, Hawaii, Directorate of 
Public Works Environmental Division. 

Status 
Comnleted. See Ureent Actions 1 table. . - 
Ongoing. See Urgent Actions 1 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. 
Ongoing. See Urgent Actions 1 table. 
And Chapter 1.10 The Ka'ena- 
Keawa'ula area is in no need of ungulate 
control at this time. 
Lower 'Ohikilolo fence is coniplete. 
The Lower Kapuna fence was reviewed 
and it was determined a fence is not 
necessary. The Kaluakauila fence is 
complete. 
Fencing was not necessary. See Urgent 
Actions 1 table. 
Ongoing. 

Ongoing. See Urgent Actions I table. 

Ongoing. See Urgent Actions 1 table. 

A copy of all data will be submitted to 
ITAM at the end of the year. 

The permit will be renewed in 2003 and 
updated to include all new staff. 



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 Urgent Acti 
Line Description 
Item 
I(a) AcI~atii~elIa inusteliim shall be collected in accordance with U.S. Fish and Wildlife Senrice 

(USFWS) collection standards for captive propagation from the following locations: Alaiheihe; 
Ohikilolo; Palikea Gulch; Puu Kaua; Puu Palikea; and Schofield West Range (Haleauau). 

l(b) Genetic analysis shall be performed on Achaii~zella i~~usielina from the following locations: 
Central and North Kaluaa; Huliwai; Makaha; Mohiakea; and Puali'i to Palawai. 

1 (c) Survey for A, rnustelina 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 

- \-, 
(Haleauau), to protect the Aclzaiii~ella n~usfelina. 

1 (e) Develop alternative predator exclosure designs. 

I (f) Manage for stability, three identified populatious of A, r~z~isielii~a in the following locations: 
Kahanahaiki to Pahole, Ohikilolo, Schofield West Range (Haleauau) 

2(a) Plant Collection and Propagation. The Contractor shall collect seeds or cuttings from each 
individual listed below from uniaue nonulations or ~ o ~ u l a t i o n s  with fewer than 5 mature ' . A  . . 1 individuals, to establish representation in living collection (ex situ or inter situ). 

2(b) Genetic storage: 

1s 2 table for details where noted. 
Status: 

See Urgent Actions 2 table 

See Urgent Actions 2 table 

See Urgent Actions 2 table 

See Urgent Actions 2 table 

See Urgeut Actions 2 table 

See Urgent Actions 2 table for details on which 
populations are scheduled for collection 

~ \ ~ , ,  , 
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 brackei~ridgei spp. nzokuleianus to the Kaluakauila area. See Chapter 3.5 

2(d) Check NTBG for cultivated stock or seed from Makua Rim population of Alsii~in%i~(lroi~ NTBG has seed stock and will send seeds to the -,-, 
obovaium. Lyon Arboretum seed storage facility. 

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

2(f) Confirm identity of Palikea Gulch juvenile as Cyanen gr-inzesiana spp. obatae. See Urgent Actions 2 table 

7irrI Assess cultivated stock for well-documented Maui plants and collect for genetic storage Need to follow up with Joel Lau to determine 
-\o, 

(Noiotrichium humilej. / what stock is needed. 

2(h) Amplify ex situ representatives of Kamaileunu and Kawiwi stock of Sanicula marivema. Kawiwi population is gone. Representatives of 
Kamaileunu plants are in storage. 



Line 
Item 
x 1 )  

. . / germination from seed hank. 

4 ( d  I Control weeds around the Hibiscus brackeiwidgei ssp, mokirleiamis population in the Lower / See Chapter 2 . 7 ~  

. . 

26) 
3 
3 

4(b) / Control weeds around the Teti-arnolopiuiitfilfor~ize population in the Puhawai area. / See Chapter 2.8 

4(c) I Control weeds around the Chamaesyce celastioides var. kaei~aila population in the Keawaula I See Chapter 2.12a 

Description 

Deterrmne value of available stock from Steve Weller (UC Irvme) for remhoduct~on of 

. . 1 area. (i.e. grasses). 1 
4id) / Contsol weeds around the Cyanen supel-bo - Monitor and control weeds around the Pahole / See Chapter 2.12b 

Status: 

Need to follow up with Steve Weller 
Scliiedea nuttalli. 
The Contractor shall maintain the rare plant database for monitoring, collection, and 
propagation data. 
Perform field survey for Alsinideizdroiz obovatuin at the Makua Rim population site for 

The database has been finalized and is being 
maintained by Natural Resources staff. 
See Urgent Actions 2 table 

~, 

4(e) 

j(a)(l) 
j(a)(2) 
5(b) 

6 
7 

8 

9 

reintroduction area. 
Control weeds around the Kaluakauila Management Unit - Maintain control of Poizicunz 
mmiinum (Guinea grass). 
Maintain exclosure at Kaluakauila as pig free. 

Control ungulates at the Mt. Kaala Katural Area Reserve to protect Lipoclzaeta tei~uijolia. 

Deteriniue the routes for fence lines and clear of vegetation in the Lower Ohikilolo; Lower 
Kapuna, and Kaluakauila areas. 

The Contractor shall manage for stability, small population units. 
Input and manage field data. 

Ensure that all infomtioddata  gathered on natural resources can he entered and is compatible 
with the U S .  Army's Integrated Training Area Management Geographical Information System 
(GIS). An electronic copy of informatioddata gathered during the period of the Contract shall 

See Chapter 2.7d 

See Chapter 1.5d 
See Chapter 1.6 

Lower 'Ohikiloloand Kaluakauila fences 
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. 
See Urgent Actions 2 table 
Data management is ongoing, and this report 
serves as a summary of data collected over the 
course of one year. 
All data will be submitted to ITAM at the end 
of the year. 

also he suhmitted. 
Ensure that the tasks involving Federally listed species or species of concern are covered under 
the U S .  Fish and Wildlife Service permit issued to the U S .  Army Garrison, Hawaii, 
Directorate of Public Works Environmental Division. 

The permit will he renewed in 2003 and 
updated to include all new staff. 



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 A m y  has met the Urgent Actions 1 projects. The 
Urgent Actions 1 Table is arranged by subject area. Associated with each task is a summary of the work accomplished along with a 
listing of assoc~ated sections of the report where more details are found. 
FERAL UNGULATE MANAGEMENT 
Action /status I~etails: 
Construct Kaluakauila ungulate exclosure and remove 12007 acre exclosure has been completed and has been determmed to be /Chapter 1 5 
ungulates within. /ungulate-free. 1 
Construct Lower 'Ohikilolo ungulate exclosure and remove /~xclosure  completed May, 2002. Goats found a gap and entered the /chapter 1.3 - 
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 installed snares in the vicinity. removing 58 goats and 5 pigs in 2002. Chapter 1.6.a 
Lipoclzaefa feriufolia. 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 Chanzaesyce NRS found 110 evidence of ungulates using this area. Monitoring is Chapter I 
celastroides var. kaenana in Ka'ena-Keawa'ula. ongoing. 
Consider ungulate control in vicinity of Neraudia aizgulnfa Ungulates do not threaten this population as it is on an inaccessibly steep Chapter 1 
var. dentafa 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 

. . 
angulata var. denfafa. monitor the weed Ageratirza riparia for any increase in threat level. 

Control weeds within 30 meter radius of PGhZwai population Weeds in this area do not pose a significant threat. The Tefmmalopium is Chapter 2.8 
of Tetramolopiuinfilifonne. 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 
Cha~naesyce 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 supel-ba ssp. superba NRS spent 12 person hours controlling weeds around this reintroduction Chapter 2.12.h 
reintroduction in Pahole Natural Area Reserve. last year and 22 hours this year. 



not covered in this 
report 
Chapter 2.7.d and 
Appendix 7 

implement Makua Wildland Fire Management Plan. 

Control Panicurn max.i~izum and highly flammable alien 
grasses within arid around Kaluakauila Forest Patch. 

Staff and Facilities: 

- .  
/for prop&ules from threat area A and small p o p h i o n s  / 1 

Army Range Control personnel are fully implementing the Makua WFMP. 

NRS spent 204.5 hours last year and 5.5 hours this year controlling grass 
within and around the forest patch with a high level of success. Repeat 
treatments remain necessary. 

Develop and populate rare plant database which incorporates 
collectiou, propagation and monitoring data. 
Provide cenetic storace in a medium-term seed storage facility 

off-site. I I 
Urgent action plant surveys: 1,411 UA1 surveys are complete. 
Neraudia arzgulata var. dentate 
Relocate oouulations in AA. /NRS and contract botanist searched in AA for 7 days, but found no /chapter 3.5 

Establish a 30 meter firebreak around Makua Cizanlaesyce 
ce1ast1-oides var, kaeilnna population. 

Chapter 3 
Chapter 3 

Hire an Army Horticulturist. 
Provide iniprovements to propagation facilities to meet the 
sanitation standards set forth by Makua Impletnentation 
Tea~n.  

Army Horticulturist hired last year. 
The Iiorticulturist has worked to bring the Army propagation facility up to 
sanitation standards. He has also coordinated with the NARS staff to 
improve sanitation at the Pahole 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. 
HmHP was contracted to develop this database. The completed database 
has been delivered, and is keep current by NRS. 
Storage is provided at Lyon Arboretum's facility. 

/will be managed for stability. 
Deternune varietal status of Kauhiuhi population of Neraudia l ~ o e l  Lau, the contract botanist, believes that this population leans toward /chapter 3.10 

Establish a 30 meter firebreak around Makua Hibi.ms NRS spent 507 person hours controlling alien grass around this population Chapter 2.7.c and 

VRS spent 296.5 person hours last year and 272 hours this year controlling 
alien grass around this population, achieving the designated firebreak. This 
population was given priority over that in Upper Punapohaku due to the 
fact that the Punapohaku plants are hybrids. 

Chapter 3 

Chapter 3 

. . 
Survey for additional populations outside of AA. 

Clzarizaesyce celastroides var. kaerzana: 
Survey for additional populations inside of AA. I~dditional populations were found in Makua and Puaakanoa Ridge. /chapter 3.5 

Chapter 2.7.c and 
Appendix 7 

Neraudia. 
NRS and contract botanist searched outside AA for 7 days. An additional 
population of Neraudia angulata was found in Manuwai. This population 

Chapter 3.5 



Survey for additional populations outside of AA. !Surveys are complete. Additional populations were found in Waianae Kai 
and Keawaula. 

Chapter 3.10 

Ohikilolo). 
Collect for genetic storage from Tet~amolopiuntJl for~~ze var. 
filforme from KahanahXiki population. 
Collect for genetic storage from Teframolopiu~nfilfor~~~e var. 
filiforme from Lowest 'Ohikilolo population. . . 

Collect for genetic storage from Tetran~olopiwnfilifo~~ne var. 
filifbrme from Wai'anae Kai population. 
Collect for genetic storage from Lipochaeta tenuifolia from 
'Ohikilolo makai. 
Collect for genetic storage from Lipochaeta fenufolia from 
Kaluakauila. 

Tetranzolopiuin filiforme: 

NRS collected from 26 of 50 individuals in 2002. Collections were made 
from 18 individuals in 2003. 
NRS spent 40 hours collecting from this population in 2002, and collected 
from 58 of the 600 individuals. In 2003, NRS collected from 10 additional 

Chapter 3.5 

Chapter 3.5 

individuals from this population. 
Contract botanist surveyed the area this year and was unable to relocate the 
plants. It is likely this population is gone. 
NRS collected from 11 of 32 mature plants in 2002. In 2003, 12 additional 
plants were collected from. 
NRS collected from 26 of estimated I00 mature plants in 2002. NO 
additional collections were made in 2003. 

Chapter 3 

Chapter 3.5 

Chapter 3.10 

Chapter 3.5 

Surveys for known populations to determine varietal status. 

Survey to confirln persistence of lowest 'Ohikilolo 
population. 
Surveys in Wai'anae Kai for additional individuals. 

Collection of genetic material: 
Collect for genetic storage from Cyanen szrperbn ssp. superba 
from KahanahBiki population. 

Chapter 3.10 

Chapter 3.5 

Chapter 3.6 

Joel Lau, the contract botanist; determined varietal status for each known 
population. 
This population is persisting. NRS have monitored it quarrerly and have 
collected from 58 of 600 individuals for genetic storage. 
Contract botanist Joel Lau and NRS surveyed on several occasions but 
were unable to relocate these plants. It is believed this population is gone. 

Known mature plants failed to produce fmit last year. The last remaining 
wild plant died in January 2003. Collections from this population have 

Collect samples of Cyanea siiperba ssp. sirperba for genetic S R S  collected leaf samples for genetic analysis and delivered them to Dr. 
variation assessment. 
Conduct genetic analysis of Cynnea superba ssp. stiperbn. 
Contract geneticist to determine variation. 
Collect for genetic storage from 4 populations of Clzamaesyce 
celastroirles var. kaenana from fire threat area A of the Action 
Area and from s~nall populations off-site. These populations 
are: PunapGhaku, MBkua, North KahanahHiki, KahanahBiki 
(C-ridge). 
Collect for genetic storage from Hibiscus bmckenridgei ssp. 
~nokuleianus from MHkua population (including Lower 

/cliff Morden for genetic testing. 
NRS contracted Dr. Cliff Morden of the U.H Botany Dept. to analyze 
genetic variation in this species. Genetic analysis is not yet complete. 
NRS bag immature fmits and collect the mature seeds which have dehised 
into the bags several weeks later. NRS have noted the need for additional 
staff time because of the additional, newly found populations and labor- 
intensive seed collection method. 

NRS have collected from all known mature plants in MMR and some 
robust juveniles. 

Chapter 3.5 

Chapter 3.5 

Chapter 3.5 



Chapter 3.6 

Chapter 3.10 

Chapter 3.5 

Chapter 3.5 

Chapter 3.5 

Chapter 3.10 

Chapter 3.5 

Collect for genetic storage from Lipochaeia reriu$olia from 
Kahanahsiki population. 
Collect for genetic storage from Neraudia angulata var. 
deientata from Kapuna. 
Collect for genetic storage from Notoiricl~iun~ hurniie from 
Kahanahaiki population 
Collect for genetic storage from Nototrichium I~uniile from 
Kaluakauila 

AugmentationiReintroduction 
Propagate clones of Cyanen supei-ba ssp, superba plants from 
material showing variation in genetics tests. Prepare 
propagules for reintroduction to Pahole Natural Area Reserve. 
Reintroduce Cyaizea superba ssp. supeha into Pahole Natural 
Area Reserve. 
Check Cyniiea superba ssp. superba herbarium specimens for 
viable propagules. Include viable stock in genetic storage and 
encorporate into Pahole Reintroduction. 

NRS collected from 52 of estimated 100 mature plants in 2002. In 2003, 
13 additional plants were collected from. 
NRS collected cuttings from the one known plant, and now are growing 
numerous clones at the Army nursery. 
Complete collections have not yet been established, but NRS have been 
working with Lyon Arboretum to determine a seed storage technique. 
Conipletc collections have not yet been established, hut NRS have been 
working with Lyon Arboretum to determine a seed storage technique. 

Propagation will commencc once NRS receives results of genetic analyses. 

Reintroduction will he conducted once additional propagules are available 
from genetically unique stock. 
NRS horticulturist searched for, and found, seeds in the herbarium 
specimens. Lyon Arboretorn assisted with germination attenips, but seeds 
were not viable. 



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 

Range (Hale'au'au) /xopagation 

  collect for genetic analysis, Acl~atineNa rnusteliiia, Central and Nolth lcollect for eenet,c 

Trigger Action Description / ~ r i ~ g e r  Action 
Collect for captive propagation, Achatinella musteiina, Alaiheihe 

Collect for captive propagation, Achatinella mustelinn. 'Ohikilolo 

Collect for captive propagation, Achatinella musteiina, Palikea Gulch 

Collect for captive propagation, Achatinella mustelina, Pu'u Kaua 
(Ekahanui) 
Collect for captive propagation, Achatinella mustelina, Pu'u Palikea 

Collect for captive propagation, Achatii~elia nuistelina, Schofield West 

Achmus /completed 

Taxon 

Achmus 

Achmus 

Achmus 

Achmus 

Achmus 

collect for captive 
propagation 

collect for captive 
propagation 

for 
propagation 
collect for captive 
propagation 

collect for 
propagation 

collect for captive 

Status 

Completed 

Completed 

Completed 

Completed 

Collect~ons w ~ l l  be made from this slte m fall 2003 

- 
Kalua'a lanalysis 

/ a n a l y s i s  
Collect for genetic analysis, Achatinella mustelina, Mohiakea 

Collect for genetic analysis, Achatinella n~ustelina, Puali'i to Palawai 

Constmct exclosure, Achatinella mustelina, 1 of 2 identified sites: 
Schofield West Range (Haleauau) 

Conduct genetic analysis, Achatinella mustelina, Central and North 
Kalua'a 

Conduct genetic analysis, Achatinella mustelina, Huliwai 

Achmus 

Achmus 
Collect for genetic analysis, Achntinella mustelina, Huliwai 

Completed 

Completed 
collect for genetic 
analysis 

collect for genetic 
analysis 
collect for genetic 
analysis 

construct exclosure 

genetic analysis 

genetic analysis 

Collect for genetic analysis, AchatineNa mustelina, Makaha /collect for genetic 
Achmus 

Achmus 

Achmus 

Achmus 

Achmus 

Achmus 

Completed 

Completed 

Completed 

Site needs to be selected. This MU will be revisited 

Tested 

Tested 



 rigger Action Description / ~ r & e r  Action 
Conduct genetic analysis, Acizarinella mustelina, Makaha 

Conduct genetic analysis, Achatinella mustelina, Mohiakea 

Conduct genetic analysis, Acharinella mustelina, Puali'i to Palawai 

/manage for stability 
Develop alternative predator exclosure designs 

genetic analysis 

genetic analysis 

genetic analysis 

Manage for stability. Acha~i~~e l la  n~ustelilza, 4 identified populatious 
(KahanahSiki to Pahole, 'Ohikilolo, Schofield West Range [Hale'au'au]) 

infrastructure 

/personnel 
Select a site for exclosure construction. Achatinella nzustelina. 1 

Full-time research associate (I), Achatinella mustelina, captive 
propagation program + annual utilities cost 

other priority actions 

Hale'au'au 

Taxon 

site selection 

Status 

Achn~us 

Achmus 

Survey vicinity for manageable population, Achatinella mustelina, lsurvey vicinity for 

I 

Tested 

Tested 

Achmus 

Achmus 

Achmus 

Achmus 

Tested 

One incubator has been purchased and is in use, and 
a second will be purchased in fall oE2003. 
Monitoring, rat baiting and weed control is being 
conducted inside the exclosures at the KahanaliZiki 
and Pahole populations. and inside the fence at the 
'Ohikilolo population. The Kale'au'au exclosure has 
not yet been constructed. 
Research is being conducted in cooperation with a 
civil engineer to come up with an improved design 
for excluding carnivorous snails and rodents. 

Achmus 

Achmus 

A research associate is currently working in Dr. 
Michael Hadfield's laboratory at Kewalo Marine 
Research Station. 

Several sites have been scoped, but the final site has 
not yet been agreed upon. 

Achmus 

Achmus I~reliminary surveys done 
I 

Preliminary surveys done 

Achmus 

Achmus Preliminar surve s done 1 
Preliminary surveys done 

Achmus Preliminary surveys done 



/population 
Suwev vicinity for manageable population, Achaiiizella musfeiina, Waieli /survey vicinity for 

Tripger Action Description 
!Survey vicinity for manageable population, Aci~ntine/la m~rsieiiiza. Pu'u 
I Kaua (Ekahanui) 

Survey vicinity for manageable population, Achalineila mustelina; 
Waianae Kai 

Tri~ger  Action 

survey vicinity for 
manageable 
population 

survey vicinity for 
manageable 

. . 
I Kalua'a 'manageable . 

~ q u i a )  /manage for stability 

Manage for stability, Alsinidendron obovatum, Pahole 

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), Alectryoil inacyococcus, KahanahHiki 

Implement seed storage testing, Alectiyori macrococcus. 

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), Aisinidendron obovatuin - KahanabHiki 

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), Alsiizidendron obovaturn - West 
,Makaleha 

/manage for stability 
Check NTBG for cultivated stock or seed from Makua Rim population, 1 

population 

genetic storage-Iivin! 
collection 

storage testing 

genetic storage-liviiq 
collection 

lsinidendron obovatum /other priority actions 
Secure Makua Rim material from UC Irvine (Dr. Steve Weller) 

ioenetic storage-living 
!;okction 

Manage for stability, Alsinidendron obovatu~n, Keawapilau (Upper 

/other priority actions 
Check Makua Rim population site for germination from seed bank, 

lsinidendron obovatum /plant surveys 

Taxon / Status 

.4chmus Preliminary surveys done 

Aclnnus Preliminary surveys done 

Seeds were sent to Lyon Arboretum for a 
propagation experiment in 2000. Plants are 

Alemacmac /monitored, but have not yet been collected from. 
keeds from Kauai were eiven to Lyon Arboretum in 
October of 2001 for storage testing. 

Alemacrnac Micropropagation trials are also in progress. 

This population is now gone. However, plants from 
KahanahHiki stock have been reintroduced at several 
sites in KahanahBiki. The reintroductions are health) 

Alsobo and fertile and seeds from these plants are in storage. 

This population has been collected from in 2003. 
Between 50 and 100 seeds have been collected from 
both individuals, are in storage at Lyon Arboretum. 
Seedlings from this population are growing at the 

Alsobo Army's nursery. 

This population is gone. The site was visited in 
Alsobo March 2003 and no new plants were found. 

This population is gone. This site was visited in Ma) 
Alsobo 2003, and no new plants were found. 

~ T B G  staff is looking for seeds in their seed storage 
Alsobo collection. 

Material has been delivered to Army NRS and is now 
Alsobo in storage at Lyon Arboretum. 

This site was visited in March 2003 and no new 
Alsobo plants were found. 



Trigger Action Description 
Survey Palehua site for Alsirudenh-on obovatum 

Collect seeds or cuttines from each md~vidual. from unlaue oooulations 

Trigger Action 

plant surveys 

- . . .  
with fewer than 5 mature individuals, to establish representation in living / 

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), Charnaesj~ce celaslroides, East 
Kahanahgiki. 

Imolen~ent eenetic storaee testine. Cizamaesvce celastroides var, kaenana 

Cenagragr 
collection (ex situ or inter situ), Cenchriis agri~nonioiiifs - Kanaio (East 
Maui). Air fare included. 

- - -. 

Continue weed control around Chamaesyce celastroides var. kaenana, 
Kaena and Keawaula. 

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), Chanzaesyce herbstii - South Branch of 
South Ekahanui 

Taxon 

Alsobo 

The wild plant does not produce fruit. Clones of this 
plant are in propagation on iMaui. 

genetic storage-living 
collection 

genetic storage-living 
collection 

Implement genetic storage testing, Chamaesyce he?-bstii 

Status 

A survey IS scheduled for wmter 2003 

Manage as a propagule source, Cyanea grimesiana obatae, South Kaluaa 

Chacelkae 
- 

population, and in 2003 collections were made from 
two populations. These seeds are at the Lyon 
Arboretum seed storage facility. Seeds collected in 
2002 were tested recently and are viable. 
Weeding will not take place at the smaller 
populations at Keawaula. Instead, NRS will focus 
management on the Kaena site. NRS spent 142 
hours controlling weeds around the Kaena plants in 
2003. 

Currently there are no plants at this site. Invasive 
grasses in the area were sprayed by Tn'C in July 
2003. Slug bait will be put out in the spring and the 
site will be monitored to see if any gemination 
occurs. 

storage testing Chacelkae 

storage testing 

Attempts at propagating plants from cunings have 
failed, and no viable fruit have been produced. 
These plants burned in the July 2003 Makua Valley 
fire. 
Collections were made in August 2002 from one 

threat control 

genetic storage-living 
collection 

Small-scale fencing, Cyanea grimesiana subsp. obatae, South Kaluaa 

fence 

manage as prop 
source 

Chacelkae 

Chaher 

Cbaher 

TNC found one plant in May 2003. Need to scope 

Seeds have not yet been collected for storage. 

Cyagrioba 

Cyagrioba 

fence and build a small fence using panels. The site 
was weeded in May 2003. 

Plants were visited in June by The Nature 
Conservancy. One plant remains, and will be visited 
again in the near future. Weed management around 
the plant is ongoing. 



obatae, North brar~ch of South 
Ekahanui (subunit 11) 

Manage for stability, Cyanea grimesiuna obatae, Pahole 

Manage for stability, Cyanen grimesiana obarae, Palikea (South Palawai 

Manage for stability, Cj,anea grimesinna obarae, Palikea Gulch (Mt. 
Kaala NAR, subunit 11') 

Manage for stability, Cya~iea grimesinna obarae, West Makaleha r-- 
Confirm identity of Palikea Gulch juvenile, Cyanea grinzesiana 

Survey for presence of N. Kaluaa population, Cyanea grirnesiana obaiae 

Implement genetic storage testing, Cyanea grimesiana obarae 

'rkger - Action 

ianage for stability 

a g e  for stability 

lanage for stability 

ianage for stability 

ianage for stability 

!her priority actions 

lant surveys 

orage testing 

Taxon 

the State to maintain the living collection of thi! 

plant was recently found in early 2003 in Central 
aluaa by The Nature Conservancy. Further surveys 
ere conducted in Central Kaluaa in August 2003, 

Status 

Cyagrioba 

The plants at this site are dead. Propagules from this 
site were outplanted into the fenced pol-rion of 
Ekahanui (subunit I). 



Trigger Action Description 
I 
Trigger Action 

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), Cyanea 1ongiflor.a - West Makaleha 

collection 
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), Cyanen 1orzg1jlor.a - Makaha and genetic storage-living 
Waianae Kai collection 
Inlplement genetic storage testing, Cyanen i o i z g ~ ~ o r . ~  1 

/storaye testing 
Manage for stability, Cvanea suuerba, Kahanahsiki (Begin in subunit I, 1 . . 
/then 1; subunit I1 when ready) . 

- 
!manage for stabihty 

beintroduction 1. Cyauea superba superla. Pahole 1 
reintroduction 

Implement genetic storage testing, Cyaiiea superba superba 

/storage testing 
M O M  t 

fence 
Small-scale fencing, Delissea subcordata, Kaawa 

]fence 
Small-scale fencing, Delisea subcordata, Palawai 

fence 
Small-scale fencing, Delissea subcordata, Palikea Gulch 

fence 

amaged by a treefall. The southern plant is not 
fenced. Fence scoping for a larger fence to protect 

Delsub the entire population is scheduled for the near future 

The site was visited in July 2003 but no plants could 
e found. The population is most likely gone. No 

Delsub fence will be built. 

fence was scoped on July 16,2003 and will be i 
Delsub /constructed in the near future. 

/A fence was s c o ~ e d  Julv 23.2003 and will be . . 
Delsub /constructed in the near future. 



collection (ex situ or inter situ), Delissea subcordata - Kapuna and 
Keawapilau genetic storage-living 

collectinn 

Trigger Action Description Tripger Action 
Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 mature individuals. to establish reoresentation in livine I 

. . . . . . . . . . . 

Collect seeds or cunings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Delissea subcoi-data -Pahole 

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), Delissea subcoi-data -Huliwai 

Manage as a propagule source, Delissea swbcorcinta, Kaawa (Mt Kaala 

I /manage as prop 

oenetic stora.qe-living 
collection - 

genetic storage-living 
collection 

~ A R ) .  Botanist to survey. 

Manage as a propagule source, Delissea subcordata, Mohiakea 

manage as prop 
source 

Manage as a propagule source, Delissea subco~daa ,  Palawai (Palikea). 
Botanist to survey. 

manage for stability 
Manage for stability, Delissea subcor.data, Kahanahaiki (subunit I )  

source 

Manage for stability, Delissea subcordata, Ekahanui (subunit 11). 
Botanist to survey 

manage as prop 
source 

Manage for stability, Delissea subcorrinta, Kaluaa (subunit 111). Botanist 

Taxon / Status 
I 

manage for stability 

to survey 
manage for stability 

Delsub 

Delsub 

Seeds have been collected annually over the past 
several years by the State. The Army will be 
coordinating with the State to maintain a living 
collection. 
Seeds have been collected annually over the past 
several years by the State. The Army n:ill be 
coordinating with the State to maintain a living 
collection. 

Delsub 

Delsub 

Delsub 

Delsub 

This location was surveyed in 2000 and again in Jul! 
2003 but no plants were found. It is likely this 
population is gone. 
The contract botanist surveyed this area in July 2003 
and could not find any plants. This population is 
most likely gone. 

The population is fenced, and weed control around 
the plant is ongoing. Seeds have been collected and 
are in storage. 
A fence was scoped on July 15,2003. When the 
plants were visited the fruits on the only mature plan 
at this site were already senesced, so no collections 
were made this year. Propagules are in collection 
from seeds collected in previous years. 

Delsub 

Delsub 

Fence scoping is scheduled for the near future. The 
Nature Conservancy has propagules from the Nonh 
Ekahanui plants in propagation, but no collections oi 
the South Ekahanui plants have been made. 
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 
not viable. 

Delsub 
This population is fenced. The Nature Conservancy 
has been collecting seeds from this population. 



Trigger Action Description Trigger Action 
Manage for stability, Delissea subcoi-data, Palikea Gulch (Mt Kaala 
NAR_ subunit IV) 

/manage for stability 
Survey Huliwai to find existing plant. 

plant surveys 
Collect seeds or cunings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Dubauiia herbstobatae - Kamaileuuu. ge"e'ic stoWe-livini 

collection ~.~~~~ ~.~~ 

Collect seeds or cunings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living . . 
collection (ex situ or inter situ), Dubautia izerbstobatae - Waianae Kai genetic storage-ll"llV 

collection 
Implement genetic storage testing, Dubautia l~erbstobatae 

storage testing 
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 izeoivawraea - West Makaleha 

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 neoiuaiwaea - Mohiakea genetic storage-livin: 

~011e~ t i0n  - - . . - - . . - . - 
Collect seeds or cunings from each individual, from unique populations 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Flueggea neowaivraea - Ohikilolo genetic storage-livin: 

collection 
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). Flueaaea rzeowawyaea - Halona genetic storage-living 

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 

collection 

Taxon Status 
I T ~ I S  nonulation was v ~ s ~ t e d  Julv 23 2003 Three . . . . 
h i t s  were on the plant, but they were not collected 
because they had apparently been attacked by insect: 

Delsub and were no good. 

The area was surveyed in July 2003. The plants are 
Delsub gone. 

Dubher Collections have not yet been made. 

Dubher Storage testing has not yet begun. 

Tissue from this population is in micropropagation 
and in the greenhouses at Lyon Arboretum. Air- 
layering is currently in progress on both of the plants 
at this site. Fruit was collected from one of the plant 
in 2002, and seedlings are growing at the Army's 

Fluneo nursery. 

This plant died in 2003. No collections have been 

Fluneo Air-layers were made on this plant in 2003. 

Fluneo /No collections have been made yet. 

Tissue has been collected, but storage has not been 
Fluneo successful. 



Triwer Action Description / ~ r i ~ g e r  Action / Taxon I Status 
Collect seeds or cuttines from each mdividnal, from unlque populations 1 . . .  
/with fewer than 5 ma&e individuals, to establish representation in living / 1 I . 
collection (ex situ or inter situ), Flueggea neowawraea - Makaha and 
Waianae Kai 

Collect seeds or cuttings from each individual, from unique populations 

collection / Flnneo /for resprouts. 
Collect seeds or cuttings from each individual, from unique populations 1 

- . .~ 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Flueggea neowawraea - Mikilua 

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), Flueggen neowa~w.aea - Mt. Kaala NAR 

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 neoilaawr-aea - Nanakuli 

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 neowaivraea - North Kaluaa 

lwith fewer than 5 ma&e individuals, to establish representation in living / 1 1 

genetic storage-living 
collection 

genetic storage-living 
collection 

genetic storage-living 
collection 

genetic storage-living 
collection 

genetic storage-living 

Fluneo 

collection (ex situ or inter situ), Flueggea neowawaea -Manuka NAR 
(Hawaii). Includes air fare. 

No collections have been made yet. 

Fluneo 

, Fluneo 

Fluneo 

, 

Implement genetic storage testing, Flueggea neowawraea 

Small-scale fencing, Hesperomannia aibuscula, Kaaikukai. 

Small-scale fencing, Hespel-omannia ar.buscula, North Palawai. Botanist 
to survey. 

No collections have been made yet. 

The plants were visited in 2003 and f i i t s  were 
collected. Two seedlings are in micropropagation. 

No collections have been made yet. 
Tissue has been collected, but storage has not been 
successful. The plant appears to have died recentl: 
but will be visited again in the rainy season to chec 

genetic storage-living 
collection 

storage testing 

fence 

fence 

Fluneo 
Ex situ stock from this plant is being grown by the 
Volcano nursery. 

Flnneo 

Hesarb 

Hesarb 

Genetic storage experimentation is ongoing. Sevel 
air-layers have been successful and are currently ir 
the A m y  greenhouse. Seed storage testing has no 
yet begun. 

Fence will be scoped in the fall of 2003. 
Fence will be scoped in fall 2003. The upper porti 
of this population will be fenced, but the plants on 
the edge of the cliff are in an area difficult to fence 



I~rigger Action Description 
- . . .  

with fewer than SIX mature individuals, to establish representation in 
living collection (ex situ or inter situ), Hespero~naimia arbuscula - 
Makaha 

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

/Collect seeds or cuttings from each ~nd~v~dua l .  fiom umaue uouulat~ons 1 I 1 
Trigger Action 

living collection (ex situ or inter situ), Hesperomannia arbuscula - 
Waianae Kai 

/storage testing / Hesarb Idone yet. 
Collect seeds or cuttinq from each individual, from unique populations / 

genetic storage-living 
collection 

subunit I) 

Manage for stability, Hesperomaimia arbuscula, N. Palawai (Palikea, 
subunit I) 

Collect for and investigate in vitro storage, Hespei-oinaiznia ai.busczrla 

Inlplement genetic storage testing, Hesperornannia arbuscula 

Taxon 

genetic storage-living 
collection 

Status 

Hesarb 

Manaee for stability, Hesperoinanizia arbuscula, Kaaikukai (Palikea, 

manage for stability 

manage for stability 

storage testing 

- . . .  
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Hibiscus brackenridgei mokuleiarzus - 
Makua 
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 - 
Haili to Kawaiu. Botanist to survey (Kealia) 
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), Hiblscirs brackeizridgei mokuieianus - 
Kaimuhole and Palikea Gulch 
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 mokuleiaims - 
Kihakapu 

BWS in cooperation with State botanists has air- 
layered these plants. 

Hesarb 
l0nly one plant remains. More surveys will he done 
Propagules are in the Pahole nursery. 

Hesarh 

Hesarb 

Hesarb 

genetic storage-living 
collection 

genetic storage-living 
collection 

genetic storage-living 
collection 

genetic storage-living 
collection 

in the area in the spring of 2004 to look for new 
plants or seedlings. Air-layers will be attempted on 
the existins plant. The site needs to be weeded. 
Seeds were collected from these plants. and a few 
seedlings are growing in the greenhouse. Air-layers 
will be attempted in the spring. The site needs to be 
weeded. 

Micropropagation was attempted in 2003, but has nc 
yet been successful. 

Plants rarely produce seeds, so no testing has been 

Hibbramok 

Hibbramok 

Hibbramok 

Hibbramok 

Seeds and cuttings were collected from all mature 
plants and several of the juveniles in 2002 and 2003. 

No collections have been made yet. 

Collections have been made from these plants in the 
past. Cuttings will be collected from all plants in thi 
population in winter 2003. 

No collections have been made yet. Cuttings will be 
collected from all plants in this population in winter 
2003. 



Tripzer Action Description I~rigger Action 
Survey appropriate habitat in the Waianae Mountains for more Hibiscus 1 . .. . 
brackeizridgei iizokuleiaizus prior to determining management unit 
boundaries and reintroduction sites 

Survey West Molokai for H brackenridgei subsp. mokuleianus 

Reintroduction 1, Hibiscus brackenridgei mokuleiaizus, Kaluakauila 

threat control 
jlmplement genetic storage testing if gernunatiou technique testing is 

plant surveys 

plant surveys 

$Hibbramok (continue weed control around Lower 'Ohikilolo PU) 
I 

successful, Lipocliaera ieizu$olia 
istorage testing 

Control ungulates at Mt Kaala NAR to protect Lipociineia temrifolia 

reintroduction 

/database 
Develop presuppresion fire management plan - Kaluakauila 

Maintain database (NRS and NRM) -already included in NR staff time 
threat control 

genetic storage 
Kaluakauila MU - maintain guinea grass control 

Honiculturalist to secure site for inter situ (living) collections. 

/threat control 

fire mgt 

Taxon Status 
I 

libbramok Surveys are scheduled for winter 2003. 
8 

libbraniok Surveys are scheduled for winter 2003. 
/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 

iibbramok represented at this site. 
NRS spent 507 person hours in 2003 controlling 
weeds using manual and chemical control methods a 

libbramok this site. 



Trigger Action Description 

Collect seeds or cuttings from each individual, from unique populations 
with fewer than 25 mature individuals, to establish representation in 
living collection (ex situ or inter situ), Neraudia angulata - (Lower) 
Kapuna 

- 
Small-scale fencing, Neraudia angulata var. angulata, Manuwai 

Nerang 

Manitam Kaluakau~la exclosure as m e  free 1 1 l ~ h e  exclosure is DIP free In 2003. four davs of 
Trigger Action 

Cuttings were collected in 2002. Three plants were 
reintroduced into Kaluakauila. Cuttings have been 
made from the reintroduced plants and they are 

threat control 

fence 

Taxon Status 

multiple 

Nerang 

- . . .  
with fewer tban 25 mature individuals, to establish representation in 
living collection (ex situ or inter situ), N~I-audia angirlata - Manuwai 
Survey Manuwai area for Neraudia angulata. 

Implement genetic storage testing, Ekahanui 

Small-scale fencing, Phyllostegia kaalaeiisis, Kapuna 

. - -  

/with fewer than 5 mat& individuals, to establish representation in living / 1 1 1 

. - 
hunting took place in the area around the perimeter 
of the fence, and 6 pigs were removed. 

Fence scoped 6130103. Awaiting written 
confirmation to build from DOFAW. 

Small-scale fencing, Pliyllostegia kaalaensis, Keawapilau 

The cuttings are being cloned in the Army's 
Wahiawa greenhouse. 

Surveys are scheduled for winter 2003. 

Seeds were sent to Lyon Arboretum for testing. 
This population is within the boundary of the State's 
proposed Kapuna fence, which is scheduled for 
consmiction in the near future. 

genetic storage-living 
collection n'erang 

plant surveys / Nerang 

Collect seeds or cuttings from each individual, from unique populations 1 
fence 

collection (ex situ or inter situ), Pl~yllosregia kaalaensis - Pahole 
- 

Collect seeds or cuttings from each individual, from unique populations 
with fewer than 5 matnre individuals. to establish re~resentation in livine 

storage testing 

fence 

~ ~ - 
collection (ex situ or inter situ), Phyllostegia kaalae - Palikea Gulch 

Nerang 

Phykaa 

Phykaa 

genetic storage-living 
collection 

- . . .  
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter sitn), Phyllostegia kaalae - Waianae Kai. 
Botanist to survey 
Manage for stability, Phyllostegia kaalaensis, Kapuna (Upper Kapuna) 

Manage for stability, Phyllostegia kaalaensis, Keawapilau (Lower 
Kapuna) 

This poplation is gone. 

Collect seeds or cuttines from each individual, from unique populations 1 1 1 

genetic storage-living 
collection 

Phykaa 

genetic storage-living 
collection 

manage for stability 

manage for stability 

The State has collections from this population. 

Phykaa Cuttings were made from all existing plants in 2003. 

Phykaa 

Phykaa 

Phykaa 

Surveyed by Joel Lau in July, 2003. This population 
is gone. Cuttings from this population are growing in 
the A m y  nursery. 
This population is within the boundary of the State's 
proposed Kapuna fence, which is scheduled for 
conshuction in the near future. 

The State has collections from this population. The 
wild plants are gone. 



Collect seeds or cuttings from each individual, from unique populations 1 1 

Trigger Action Description 
I 

Trigger Action I Taxon 

. . .  - 
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Plaiztagoprii~ceps pi-ii~ceps - North 
Branch of North Palawai 
Implement genetic storage testing, Pritchardia kaalae if current test 
inconclusive 

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

Status 
Implement seed storage testing, Phyllostegia kaalaeiisis 

Sanicula mariversa jother priority actions / Sanmar I~amaileunu for storage. 

Istorage testing will begin in the near future. Stock 

genetic storage-living 
collection 

storage testing 

genetic storage-living 

Implement genetic storage testing if current testing inconclusive, ~anicula! 
mariversa, 1 

/storage testing 
Small-scale fencing, Schiedea kaalae, Huliwai 

]seed germination at Lyon Arboretum has been 

.Small-scale fencing, Sci~iedea kaalae, North Branch of South Ekahanui 

Small-scale fencing, Scliiedea kaalne, North Kaluaa. Botanist to survey 

Piapripri 

Prikaa 

Sanmar 

f e n c e  
Small-scale fencing, Schiedea knnlae, North Palawai 

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), Schiedea knalae - Makaua 
Collect seeds or cuttings from each individual, from unique ~ o ~ u l a t i o n s  

Surveys of North Palawai will be conducted in spring 
2004, and collections will be made at that time. 

Seeds are in storage at Lyon Arboretum, but storage 
testing has not yet been conducted. 

Site visited in July, 2003, no plants were found (but 

unreliable, so storage testing has not yet been 
conducted. 
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 

fence 

- . . .  
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Schiedea kaalae - South Branch of South 
Ekahanui 

-- 

fence 

genetic storage-living 
collection 

Schkaa 

Schkaa 

genetic storage-living 
collection 

germinated. 

These plants are already within a fence. 

This area was surveyed in August 2003, and this 
Schkaa 

Schkaa 

Schkaa 

bopu~ation is gone. 
A fence was scoped in July 2003. The plant is on a 
steep slope and will be difficult to fence. 
NRS constructed a fence for this population in 2003. 
Collections were made in 2003 and cuttings are at 
Lyon Arboretum's greenhouse. 

Schkaa 

Collections have been made, but storage has not been 
successful. This population now has more 
individuals. 



I /manage as prop 

Trigger Action Description 
 manage as propagule source, Schiedea kaalae, Huliwai 

source 
Manage as propagule source, Schiedea kaalae, North Palawai (Palikea) /manage as prop 

Trigper Action 

Manage for stability, Schiedea kaalae, North branch of South Ekahanui 
(subunit 11) 

source 

Manage for stability, Schiedea kaalae, North Kaluaa (Kaluaa and Waieli, 
/subunit 11) 

manage for stability 

Manage for stability, Schiedea kaalae, Pabole 

Implement genetic storage testing, Schiedea kaalae 

1 lgenetic storage-livin 

manage for stability 

manage for stability 

Small-scale fencing, Schiedea kaalae, Kapuna - Keawapilau Ridge 

Collect seeds or cuttings from each individual, from unique populations 
with fewer than 25 mature individuals, to establish representation in 
living collection (ex situ or inter situ), Schiedea nuttallii: KahanahHiki 

lcollection 
Manage for stability, Schiedea nuttallii, Kapuna - Keawapilau Ridge 

storage testing 

fence 

(Upper Kapuna) Imanage for stability 

Determine value of available stock from Steve Weller (UC Irvine) for 1 
reintroduction, Schiedea nuttallii lother priority actions 
Survey historical occmences, Schiedea nuttallii lant snrYrv . -. . . . .. . -, 

Status 

Implement genetic storage testing, Schiedea izuttaNii 

Schkaa 

Schkaa 

Schkaa 

Schkaa 

Schkaa 

Schkaa 

storage testing 

Schnut /NRS have not visited this site. 

The plants are dead. The site will be visited annuall) 
in the rainy season to see if any new plants have 
germinated. One of the remaining plants was 
removed from the wild, and if it can be propagated, 
propagules will be reintroduced to this site. 

Seeds have been collected and are in storage. 

Seeds have been collected from the plants in Central- 
South Ekahanui, but collections still need to be made 
from North-Noith Ekahanui. 

This site was surveyed in July 2003, and the plants 
are gone. The site will be revisited in the rainy 
season to check for possible seedlings. 

This population is in a fence. 

Seeds were delivered to Lyon Arboretum in June 
2002 and are in storage. 

Schnut 

Schnut 

Schnut ~NRs will contact Dr. Weller in the near future. 

Will be insideproposed larger Kapuna fence 
There is a reintroduction in KahanahHiki from seeds 
collected in 1999. Seeds collected from the 
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 
in the Army's nursery and will be used to augment 
the reintroduced population. 

Schnut ]enough seeds have been available for testing. 



/threat control / Tetfil /has been conducted. 
t 

Trigger Action Description 
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), Tetra~~~olopiuri~filfor~i?e - Puhawai (Pun 
Kumakalii) 

Sulvey appropriate habitat on Kamaileunu Ridge, Teti.amolopiunz 
filforme. 

Control weeds around Tetfil PU in Puhawai (Puu Kumakalii) 

Trigger Action 

genetic storage-living 
collection 

.plant suwey 

- . . .  
with fewer than 5 mature individuals, to establish representation in living 
collection (ex situ or inter situ), Viola chainissorzia~?a - Halona (Palikea). 
Botanist to survey. 
Implement genetic storage testing, Viola chaiizissonia~za 

Taxon 

Tetfil 

Tetfil 

Status 

Cuttings were collected in 2003, and are being grown 
at the Army nursery. Plants will be used for seed 
production for storage. 

Sunreys scheduled for winter 2003. 
This site has been visited, and NRS determined that 
there was minimal threat from weeds, so no weeding 

. . 
were not collected as the population now has 32 
!nature individuals and 2 juveniles. The plants do not 
appear to be under inmediate unsulate threat. 
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 
produced at one time to allow for testing. 

I 
genetic storage-living ! 
collection / Viochacha 

storage testing Viochacha 




