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2005 Makua Implementation Plan Status Report 

Chapter 1:  Feral Ungulate Management 
 
There are two species of feral ungulates that inhabit Army lands, pigs (Sus scrofa) and goats 
(Capra hircus).  The goal of the Army’s ungulate program is to eliminate the impacts of feral 
ungulates on endangered species and native habitats by excluding ungulates from the MIP MUs.  
This is primarily accomplished by constructing large-scale fences.  Prior to the construction of 
the fences, NRS will try to reduce ungulate pressure in the MUs using a multitude of techniques.  
These techniques include neck snares, hunting, aerial shooting using helicopters, and small PU 
fences.  Transects are used to assess ungulate impacts and gauge the effectiveness of ungulate 
control efforts within the MUs.  Most of the MIP MUs require a fence, but there are some that do 
not or are protected by natural boundaries.  The need for a fence is indicated via shading per 
specific MU in the Table 1.1 below.  The status of ungulate control and fences is also included in 
this table.  See the corresponding section in this chapter for maps of the units and more detailed 
discussion about the on-going ungulate management projects related to the MIP in the specific 
MUs.  
 
Table 1.1 Management Unit Status 
Management 
Unit 

Fenced Ungulate Control 

ARMY CONTROLLED LANDS 
Kahanahāiki Partial Subunit I is complete and ungulate free.  Subunit II is proposed for 

construction later.  In the meantime, snaring is performed in this unit 
to keep pig pressure off of the Subunit I fence line and to protect the 
native resources in Subunit II. 

Kaluakauila Yes The priority MU is fenced and ungulate free.   
Lower ‘Ōhikilolo Yes The ‘Ōhikilolo ridge fence and the strategic fence are both complete 

and the area is ungulate free 
Lower ‘Ōpae‘ula No The Ko‘olau Mountains Watershed Partnership has acquired partial 

funding for fence construction.  EA has not been submitted. 
‘Ōhikilolo Yes ‘Ōhikilolo ridge fence is complete and it appears that most if not all 

of the goats have been eradicated.  There are three smaller PU fences 
that are completed and ungulate free.  A fourth PU fence is slated for 
construction in 2006.  The Lower Mākua fence is slated for 
construction in Year 7. 

Pu‘u Kumakali‘i No None 
STATE OF HAWAII DEPARTMENT OF LAND AND NATURAL RESOURCES 
East Makaleha No A 230 acre fence is proposed for construction in Year 4, awaiting 

permission from the DLNR.  Limited goat control is underway in 
Central and East Makaleha and Lower Ka‘ala NAR under the 
direction of NARS staff. 

Haili to Keālia No None 
Ka‘ena No None 
Kamaile`unu No Two PU fences have been scoped to encompass two populations of 

Sanicula mariversa and are awaiting approval. 
Kea‘au and Makaha No Small PU fence slated for construction in year 5 awaiting approval.   
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Management 
Unit 

Fenced Ungulate Control 

Manuwai No MU fence is slated for construction in Year 8.  Urgent action fence 
awaiting approval.  Nearby goat populations are managed in the 
meantime. 

Pahole Yes MU perimeter fence is complete and ungulate free.   
Upper Kapuna Pending The final configuration of the MU has been changed to be made up 

of four subunits.  NARS staff have committed to constructing Unit I 
2005-2006.  NARS staff have also requested NRS to complete the 
construction of the other subunits. 

Wai‘anae Kai No Four small PU fences have been proposed to protect three 
populations of Neraudia angulata (also includes Tetramolopium 
filiforme and Nototrichium humile) and one population of 
Hesperomannia arbuscula. 

West Makaleha Partial Two PU fences have been completed protecting populations of 
Alsinidendron obovatum and Cyanea grimesiana.  Completion of the 
whole fence is slated for Year 2.  NRS and NARS staff control a 
small herd of goats that reside on the boundary between this and the 
Pahole NAR. 

THE NATURE CONSERVANCY OF HAWAII 
‘Ēkahanui Partial Subunit I was completed by TNC and is ungulate free.  The EA has 

been completed for Subunit II and is slated for construction in Year 
3. In the meantime several PU fences have been constructed to 
protect at risk species.   

Kalua‘a and Waieli Partial/ 
Pending 

Subunit III was completed by TNC and is ungulate free.  A large 
portion of Subunit II A and C will be constructed by the end of 
2005.  Subunit II B is slated for construction in Year 10. 

Palikea Partial Small PU fences have been constructed in both Subunits IA and IB.  
Both of these subunits are slated for construction in Year 5.  TNC 
staff control pig populations until fences can be built  

BOARD OF WATER SUPPLY 
Mākaha Pending Subunit I is slated for construction in Makaha 2005-2006.  Subunits 

II and III are slated for construction in Year 5. 
DOLE FOOD COMPANY, INC. 
Kaimuhole No A 100 acre fence is proposed for construction in year 6, pending 

permission from Dole Food Company, Inc. 
KAMEHAMEHA SCHOOLS, DLNR, HIRAM FONG TRUST 
Waiawā  No MU perimeter fence is slated for construction in Year 9 but may be 

built earlier due to the overlap with OIP species. 
Shading in the table above indicates that ungulate management is needed for the MU. 
 
Feral Ungulate Monitoring 
 
Monitoring for ungulate sign takes place along ungulate monitoring transects, through incidental 
observations of ungulate activity, and scouting expeditions.  Placement of transects is dictated by 
management needs, terrain, and manageability.  Monitoring transects does not provide 
information on ungulate population dynamics and densities.  However, they help detect major 
changes in ungulate presence and provide managers with a general idea of changes in ungulate 
activity for a given area over time.  This is especially important along fences where ingress can 
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be immediately detected.  It is often difficult to draw clear conclusions from transect data 
because there are many factors affecting field observations and ungulate activity.  These factors 
may include; inclement weather, observer bias, transect placement, and/or topography.  In 
Mākua, NRS monitor eight transects to help guide ungulate control activities. 
 
Transects are 500 meters long by five meters wide.  If the terrain is too rough or steep, transect 
lengths may be shorter.  Monitoring stations are tagged and labeled every 10 meters along each 
transect.  Observers record all fresh/old ungulate sign, including feeding, scat, rubbings, 
wallows, and trails for both pigs and goats within each of the 10 by 5 meter transect sections.   
 
Scouting expeditions are used to scope for fresh sign and to look at movements of goat herds in 
the selected areas.  Careful notes are taken on the size of the herd and the sex, age and color of 
individual members of each herd.  This is primarily done prior to hunting operations in order to 
better direct the hunts and catalogue herd reduction.   
 
Feral Ungulate Control 
 
Snaring 
NRS utilize snares to control ungulates in areas that are remote and difficult to access. To 
increase effectiveness, snares are generally placed in narrow sections of well-used game trails 
and in areas with steep terrain.   
 
Shooting/Hunting 
Shooting operations are mainly used to control goats.  All operations are preceded by scouting 
expeditions.  
 
Aerial Shooting 
Aerial shooting only occurs at MMR.  Aerial shooting has proven to be very effective at 
removing a significant portion of the goat population in remote portions of Mākua Valley.  As 
goat numbers declined and they became more wary of the helicopter, the cost effectiveness of 
this tool has severely decreased.  NRS plan to conduct 1-2 aerial hunts in MMR during 2005-
2006. 
 
Radio-tracking 
Radio and satellite tracking has only been used at MMR.  To date, NRS have deployed five radio 
collard and one satellite collard goats.  Of the four originally collard in 1999, two were 
purchased and two were caught in Lower Mākua.  The two purchased goats did not move from 
their drop point for almost two years until one jumped over the fence to Kea‘au and the other 
herded up with a nanny and kid.  All three were subsequently shot.  The snared goats 
immediately united with others and NRS were able to track them down to eliminate some of their 
herd one time.  After this, NRS found it very difficult to locate either animal easily as they 
strayed quite a distance from the original snare spot.  NRS could approximate their location but 
due to terrain and access issues were unable to make visual verification.  Hunters with the USDA 
Wildlife Services (WS) never utilized the “Judas Goats” in any of their hunting trips.   
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In 2004, NRS contracted WS to capture goats in Kea‘au using a net-gunning from a helicopter.  
Two animals were captured and collard, one with a radio collar and the other with a satellite 
collar then released into the ‘Ōhikilolo MU.  Unfortunately, this operation did not work as the 
radio collard individual escaped back over the fence to Kea‘au and the satellite collard one was 
subsequently snared upon release.  NRS are rethinking using this method in MMR but would like 
to explore the option in Lower Ka‘ala NAR in the future. 
 
Hunting with Dogs 
The use of hunting dogs has been implemented in Kaluakauila, Ka‘ala and West Makaleha MUs.  
The use of hunting dogs as an ungulate management tool has proven to be a highly successful 
method of removing feral pigs from areas.  This technique can be used as a means of eradicating 
animals within a fenced area or lowering pressure along a fence line.  In 2004-2005, a total of 13 
hunts were performed resulting in the removal of 28 animals.  This equaled roughly 300 
volunteer hours and comes out to 2.15 pigs caught per hunt which is extremely high.  
 
Fencing 
Fencing is the most effective management tool to keep ungulates out of biologically sensitive 
areas.  There are generally two ways that NRS constructs its fences.  Enclosure type fences 
totally enclose an area by way of an unbroken line of fencing.  Strategic type fences use a 
combination of topography and fencing to stop ingress/egress of feral ungulates into the 
protected area.  Fencing projects can be very slow to implement because of the associated 
paperwork.  The Army has prepared an Environmental Assessment (EA) to cover all the actions 
in the MIP.  Additionally, an umbrella Conservation District Use Permit (CDUP) has been 
sought for management actions planned over the next three years (CDUPs are only issued for 
three-year time periods).  Until that time, fence planning is proceeding at the rate of one large-
scale fence per year.  NRS are also hiring an in-house fencing crew to offset the prohibitive cost 
of contracting.   
 
NRS also realize the importance of having coordination with the hunting community, especially 
when fencing in or near a public hunting area.  NRS does this through working with various 
hunting clubs and associations.  
 
Army Controlled Management Units 
 
Makua Military Reservation 
Ungulate management activities within MMR include snaring, staff ground hunts, aerial hunts, 
fence construction and transect monitoring.  Since control work first began in 1995 a total of 
1,137 goats and 303 pigs have been removed from MMR.  NRS began using aerial hunting in 
2000 and has successfully removed 97 goats with this technique.  To date, there are seven 
ungulate-free exclosures within the MMR barrier fence, which is about 18.8 kilometers of fence.  
 
Unfortunately, due to the discovery of Improved Conventional Munitions (ICM’s) in an old burn 
pit just outside the northeastern edge of the south firebreak road, NRS and Wildlife Services 
have been unable to access the lower portions of the ‘Ōhikilolo MU.  It is fortunate that NRS feel 
that the goat population within MMR is eradicated.  Lack of incidental sign and sign along 
transects combined with no recent snare captures and observations by contract and NRS hunters 
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corroborate this assumption.  NRS are seeking ways to access the area to verify the assumption 
or at least increase the amount of snares in the area to offset the lack of hunter presence.  It 
appears that it will be an uphill battle to regain permission for access.  NRS is hopeful that access 
will be granted to fly to the camp site in order to avoid crossing the restricted zone. 

Overview of Makua Valley
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Figure 1.1 Kahanahāiki MU 
 
Kahanahāiki 
Subunit I has been completed and ungulate free since 1998.  Ungulate sign is closely monitored 
along two permanent ungulate transects (MMR 10 and MMR 11) which run alongside the fence.   
Subunit II was considered a priority MU in the MIP Addendum, but since that time NRS has 
reassessed the value of the subunit.  Only very small portions of the MIP PUs for Alectryon 
macrococcus var. macrococcus, Cenchrus agrimoniodes var. agrimoniodes, Hedyotis degeneri 
var. degeneri, and Flueggea neowawraea fall within this subunit and NRS has secured genetic 
material most of these taxa.  In addition, the habitat within the subunit has been severely altered.  
Strawberry guava (Psidium cattleianum) and Christmas berry (Schinus terebinthifolius) dominate 
the canopy so only a very small portion of this subunit contains much native habitat.   In order to 
protect the resources still extant within the subunit a total of four snare groups have been 
installed.  These groups have been very effective, removing 155 pigs since August 1998.   There 
is also an ungulate control area that is adjacent to the Kahanahāiki MU where snares and aerial 
hunting have been successful at removing 200 animals (120 goats and 80 pigs) 
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Initially, there appeared to be a downward trend in the percent of ungulate sign observed (Figure 
1.2) that seemed to be associated with removal.  Data is collected on sign both inside and out (O) 
but for simplicity the graph only represents the latter.  Since the initial decline in sign, catch rates 
as well as sign along the transects have remained constant with several spikes being observed in 
both.  These spikes appear to be associated with both the winter-spring breeding season and the 
Kuaokalā Game Management Area (Unit A) Mokulē‘ia Public Hunting Area (Unit E) hunting 
season with dogs, which begins in August.  There were no breaches in the fence this year. 
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Figure 1.2 Kahanahāiki Ungulate Management Record 
 
Kaluakauila  
A 110 acre pig free exclosure was completed June 2002 protecting the priority Kaluakauila MU.   
Monitoring for ungulate activity takes place quarterly along two permanent ungulate transect 
(MMR 2 and MMR 12) which run alongside the fence (Figure 1-4).  For MMR 2, data is 
collected on sign both inside and out and is denoted as in (I) and out (O) respectively.  There 
does not appear to be any correlation between pig activity and removal.  It appears that there is 
always seems to be a constant influx of animals to the MU probably because it is the wettest area 
in that part of the island.  There also appear to be spikes in activity in quarters II and II which are 
probably associated with the fruiting season of P. cattleianum. 
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Figure 1.3 Kaluakauila Ungulate Management Record 
 
In March 2005, about 50m of fence was severely damaged by a large landslide that allowed pigs 
to breach the exclosure.  The fence was subsequently repaired.  Due to the numerous rock slides 
that occur here, NRS constructed a deflective shielding fence above a 20m portion of the existing 
fence.  NRS used stock panels for the repairs and shield.  They are more solidly constructed and 
a lot stronger than the current hog wire fencing material and NRS believe this will greatly reduce 
the potential for rockslides to damage the existing fence.  Pig sign has not been observed in the 
fence since repairs were completed.  Once repairs were made snares were set just in case and no 
catches were made.  
 
Lower ‘Ōhikilolo 
A strategic fence protecting an endangered population of Melanthera tenuifolia was erected in 
June 2002.  NRS later found that the goats were still able to get around the fence by jumping 
across a crevasse.  Once the fence was extended further the goats were unable to make the jump.   
No breaches were observed over the past year but malicious fires originating along Farrington 
Highway burned close, which seems to be an annual occurrence.  A prescribed burn in 2003 that 
was intended to clear about 900 acres of alien dominated grasslands within the firebreak roads 
jumped the firebreak and ended up burning approximately 2100 acres.  Fortunately, alien grasses 
and other introduced weedy species dominated a very large portion of the area burned.  
Unfortunately, the fire compromised the galvanized coating on the perimeter fence in this MU, 
which makes the fence more susceptible to corrosion.  
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Overview of Makua Valley

0 675 1,350337.5 Meters

Legend
Transects
Proposed Fence Line
Existing Fence
Priority Management Unit Bounday
Ungulate Control Area

Projection and Datum: NAD 83, UTM Zone 4
Contour Interval 40 feet

Scale 1:21,000

Ohikilolo

Fa
rr

in
g

to
n 

H
w

y

Lower
Ohikilolo

Lower Ohikilolo

Ohikilolo

 
Figure 1.4 Western half of ‘Ōhikilolo MU 
 
‘Ōhikilolo  
There is a perimeter fence that was completed in 2000 that separates the MU from the adjoining 
‘Ōhikilolo Ranch and Kea‘au Game Management Area to the south, which have large 
populations of feral goats.   Presently, there are also three PU exclosures within the MU; one 
strategic, built in 2003, that protects a population of Neraudia angulata, one built in 2004 that 
encompasses a population of Pritchardia kaalae, and in 2005 two strategics were built in the 
very back of Ko‘iahi gulch that protect two populations of N. angulata.  All these exclosures 
have remained ungulate free and are checked quarterly.  A fourth PU exclosure is slated for 
construction for 2006.  This new PU fence will encompass a reintroduced population of P. 
kaalae.  NRS also constructed a small enclosure that encompasses about two acres of high 
quality intact native forest and Achatinella mustelina habitat in 1999.  In order to better 
graphically represent the MU, NRS split the area into eastern and western halves (Figures 1.4 
and 1.5).  
NRS have employed several different control methods over the years to eradicate goats from this 
MU and the adjoining ungulate control areas (UCA) to the east and west.  These control methods 
include aerial hunting, hunting, radio-tracking, and snaring.  Since control began in 1995, a total 
of 659 goats and 40 pigs have been removed from this MU.  The two UCAs have had 396 goats 
and 52 pigs removed.  To date, NRS believe that feral goats have been eradicated from this MU.  
This consistent with the lack of incidental observations, lack of sign on any of the transects, and 
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the fact that NRS have spent several days scoping different areas of the MU and the adjoining 
UCAs.  Due to this, NRS have opted to remove all of the snare groups except for a couple in the 
more remote regions of the western half of the MU.  Once access restrictions are eased NRS will 
focus more attention on the ground in these areas to install more snare groups if deemed 
necessary.  NRS will also contract WS to conduct at least one aerial hunt this year to better 
survey the inaccessible areas. 
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Figure 1.5 Eastern half of ‘Ōhikilolo MU 
 
Monitoring of ungulate activity in ‘Ōhikilolo MU occurs quarterly along three permanent 
ungulate transects (MMR01, MMR08, and MMR09).  Data is collected on percent sign both 
inside and out of the forest patch fence for MMR01 and of the perimeter fence for MMR 08 and 
MMR09.  Transect data (Figure 1.3) indicates a steady downward trend in goat activity.  There 
have been a couple of breaches in the fence since completion in 2000, once in 2003 and again in 
March 2005.   NRS were able to repair the breaches and the goats were eliminated.  No goat sign 
had been detected along the perimeter fence before this since quarter III of 2004. 
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Figure 1.6 ‘Ōhikilolo Ungulate Management Record 

 
Kawailoa Training Area 
 
Lower ‘Ōpae‘ula  
A 1,240 m MU fence is proposed to protect a population of Cyrtandra dentata and will include 
several OIP species in the mid-elevation Ko‘olau Mountains (Figure 1.7).  An EA has not been 
submitted for the fence as of yet but a portion of the money needed for construction has been 
earmarked by the Ko‘olau Mountains Watershed Partnership (KMWP).  KMWP have created a 
position for a hunter liaison to escort hunters into selected areas to help control feral pig 
populations.  At the moment KMWP is working with the Army to gain access into the portion of 
Kawailoa Training Area (KTA) above Waimea Falls Park, which is owned by The Audubon 
Society.  In the future both NRS and KMWP staff feel that this hunting program would be very 
beneficial to other areas within KTA that are owned by Kamehameha Schools. This could be a 
win-win situation for all concerned parties involved.  The land owners and leasers will get the 
benefit of pig control at a minimal cost while the hunters will be able to access hunting areas that 
have been closed off for several years. 
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Figure 1.7 Lower ‘Ōpae‘ula MU 
 
Offsite Management Units 
 
State of Hawai‘i Department of Land and Natural Resources 
 
NRS believe that the goat populations in the Mokulē‘ia Forest Reserve originated from two goat 
ranches located in the Wai‘anae Mountains.  According to sources familiar with the Wai‘anae 
Mountains, in the past, goats were either non-existent or present in very small numbers outside 
these “source” areas.  Only recently have they become more established in Schofield Barracks 
West Range (SBW), Lower Ka‘ala NAR (LKN), Makaleha, and Mākaha.  Since 1995, NRS have 
observed an increase in the goat population within all of these areas and of late an increased 
amount of pressure on Pahole NAR.  Due to this NRS has worked with NARS staff to implement 
control measures within the Mokulē‘ia Forest Reserve.  Immediate concern was focused on the 
population within the LKN as it was the largest and seemed to be the core.  With the steep 
decline in goat numbers in LKN, NRS and NARS staff have now begun to focus a little more 
attention to the populations within Makaleha.  NRS hope that this control work can continue in 
the future when the Memorandum of Agreement is signed. 
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East Makaleha 
A 230 acre MU fence is slated for construction in Year 4 of the MIP (Figure 1.8).  An EA and 
approval from DLNR must first be secured.  In the meantime, to lessen the impacts of feral 
ungulates on the target species of the MU, limited hunting is underway in Central and East 
Makaleha and Lower Ka‘ala NAR and a snare line is maintained along the border with SBW.  
All hunting efforts are directed by NARS staff.  To date, a total of 240 animals have been 
removed from the Lower Ka‘ala NAR since the hunts and snaring first started in 2000.  
Unfortunately, control work is just beginning in Central and East Makaleha.  Since October 
2004, only nine animals have been removed from these areas.  NRS and NARS staff have been 
focusing more effort on scoping for ungulates in these areas to get an idea of the movements and 
composition of the herds.  These areas are going to pose a major challenge for control work as 
the herds are quite small and discreet.  These groups also have a tendency to spend more time 
down in the forest, as opposed to the ridge tops, which is more typical behavior.  NRS would 
appreciate the chance to discuss alternative methods of control (snaring, aerial hunting, and radio 
collars) with the Wildlife and Forestry staff since this area comes under their jurisdiction.  
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Figure 1.8 East Makaleha MU 
 
Kamaile‘unu 
Two small-scale fences have been proposed to protect Sanicula mariversa. One fence is near 
Pu‘u Kawiwi and the other near Pu‘u Kēpau‘ula.  The two fences are 176 m² and 2025 m² 
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respectively.  These fences will be constructed concurrently with the larger exclosure in Mākaha 
in late 2005-early 2006. 
 
Kea‘au and Mākaha 
A proposed PU fence is slated for construction in year 5 of the MIP.  It will protect a population 
of Sanicula mariversa inside the Kea‘au Game Management Area.   
 
Manuwai 
A MU fence is slated for construction in Year 8 of the MIP.  In the meantime, to lessen the 
impacts of feral ungulates on the target species of the MU, limited hunting is underway in LKN 
and a snare line is maintained along the border with SBW.  All hunting efforts are directed by 
NARS staff.  To date, a total of 240 animals have been removed from the Lower Ka‘ala NAR 
since control efforts first started in 2000.   
In August 2003, NRS wrote a letter to DOFAW for permission to fence a small population of 
Neraudia angulata within this MU.  Of the 12 plants first seen in March 2003, only two were 
still extant in June 2004 because of impacts from feral goats.  To date, NRS have yet to receive 
any word on the status of this fencing project.  The fence will only encompass about 400 m² of 
forest in the MU. 
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Figure 1.9 Manuwai MU 
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Pahole  
In December 1996, the MU perimeter fence was completed, effectively protecting 15 endangered 
species from feral ungulates.  This MU has been ungulate free since 1998. 
 
Upper Kapuna 
Originally the Kapuna MU was planned to be built as two subunits.  Due to budgetary 
constraints, NARS staff opted to alter the proposed subunits into four subunits.  These will be 
built over several years to offset costs.  Subunit I is slated for construction in 2005.  In February 
2004, two PU fences were built to protect reintroduced individuals of Phyllostegia kaalaensis in 
Keawapilau gulch.   
 
In March 2005, a small herd of goats was found in the southwest corner of the PU by a NARS 
employee.  This discovery was quite significant as it was the first time that goats had been 
observed in the area and the Upper Kapuna perimeter fence is proposed to be only 38” tall.  The 
planned fence height is inadequate for obstruct goats.  This group is believed to have split from 
the herd located in West Makaleha.  A team of NRS and NARS staff went out and removed the 
Alpha Billy.  It then appeared that the rest of the herd moved out of the area.  On a scoping trip a 
week later, NRS observed the goats with the West Makaleha herd. 
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Figure 1.10 Upper Kapuna MU 
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West Makaleha 
Two small PU fences were constructed to protect populations of Cyanea grimesiana subsp. 
obatae and Schiedea obovatum prior to the construction of the MU fence.  Completion of the 
MU perimeter fence is slated for Year 2 of the MIP.  In the meantime, NRS and NARS staff also 
try to control ungulate damage around the MU by reducing population numbers.  From October 
2004 – July 2005 NRS worked closely with NARS staff to remove a resident herd of feral goats 
from the boundary ridge of the Pahole NAR by hunting.  To date a total of 16 animals have been 
removed and the remaining eight animals are believed to have moved onto a neighboring ranch.  
NRS would appreciate the chance to discuss alternative methods of control (snaring, aerial 
hunting, and radio collars) with the Wildlife and Forestry staff since this area comes under their 
jurisdiction.  Close monitoring of this area will continue due to the fact that the goats have been 
known to travel back and forth from the ranch to state lands.  This goat population is critical to 
eliminate as it poses a serious threat to Pahole NAR.  Currently, the NAR fence is only 38” 
which is not tall enough to deter goats from jumping over.   
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Figure 1.11 West Makaleha MU 
 
Wai‘anae Kai  
Four fences are proposed for construction in different areas of the Wai‘anae Kai Forest Reserve.  
The first is a small MU fence which will protect a population of N. angulata, Tetramolopium 
filiforme, and Nototrichium humile (see Figure 1.12).  The second and third are strategic type PU 
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fences which will protect two other separate populations of N. angulata.  The fourth PU fence 
will protect a population of Hesperomannia arbuscula.  In August 2003, NRS wrote a letter to 
DOFAW for permission to fence these small populations of N. angulata and the H. arbuscula.  
To date, NRS have yet to receive any word on the status of the N. angulata fencing projects.   
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Figure 1.12 Wai‘anae Kai MU 
 
 
The Nature Conservancy of Hawaii Honouliuli Preserve 
 
‘Ēkahanui 
The Nature Conservancy of Hawaii (TNC) completed the Subunit I fence in 2001. This 
perimeter fence encompasses about 44 acres.  The EA is complete for Subunit II which is slated 
for construction in Year 3 of the MIP.  This perimeter fence will encompass about 159 acres.  In 
the meantime, four PU fences have been constructed to protect two target taxa, Schiedea kaalae 
and Delissea subcordata (see Figure 1.13).  NRS and TNC staff conduct fence maintenance.  
There is some public hunting that occurs outside the fenced subunit but it is unknown how 
effective this is at reducing feral pig impacts on other target taxa.  There is still a very real threat 
from goats invading from Lualualei Naval Magazine as they are still known from the Pu‘u Kaua 
area. 
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Figure 1.13 ‘Ēkahanui MU 
 
Kalua‘a and Waieli 
Subunit III was completely fenced by TNC in 1999 and is ungulate free.  In May 2004, a small 
PU fence was constructed around a single Cyanea grimesiana subsp. obatae along the stream 
bank of South Kalua‘a gulch.  A major portion of Subunit II A and C is slated to be completed 
by December 2005.  The line has been cleared and construction has just begun.   TNC staff do 
ungulate control in the area to lessen impacts from feral pigs.  Subunit II B is slated for 
construction in Year 10 (see Figure 1.14).   
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Figure 1.14 Kalua‘a and Waieli MU 
 
Palikea 
A small PU fence has been completed around a population Cyanea grimesiana subsp. obatae by 
TNC in Subunit I A.  Several PU fences were built in Palawai gulch during 2003 and 2004.  In 
November 2003, three of the fences were erected around populations of Delissea subcordata, 
Hesperomannia arbuscula, and Schiedea kaalae.  Of these only, the H. arbuscula fence is within 
a proposed priority MU fence (Subunit I B).   In January 2004, another PU fence was constructed 
around a population of D. subcordata, outside any proposed priority MU fence.  All of the PU 
fences that are located outside of the priority MUs are protecting populations of plants that are 
manage for genetic collections (see Figure 1.15). 
Both Subunits I A and I B are slated for construction in Year 5.  In the meantime, TNC staff 
control pig populations until fences can be built.   
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Figure 1.15 Palikea MU 
 
The Honolulu Board of Water Supply  
 
Mākaha 
In an effort to protect a large portion of the 21 threatened and endangered species in Mākaha 
Valley, Subunit I of the MU is slated for construction 2005-2006.   To date, the proposed 
fenceline has been scoped and surveyed for cultural resources.  The EA has been approved and 
the CDUA is being processed.  NRS expect construction to begin in late 2005.   Subunits II and 
III are slated for construction in Year 5 of the MIP (see Figure 1.16).   
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Figure 1.16 Mākaha MU 
 
Dole Food Company 
 
Kaimuhole 
A 100 acre fence is proposed for construction in year 6 of the MIP.  Permission must be obtained 
from Dole Food Company, Inc.  This fence will protect a population of Hibiscus brackenridgei 
subsp. mokuleianus and Nototrichium humile from being damaged by feral ungulates.  The 
exclosure would also serve as the center of Hibiscus brackenridgei subsp. mokuleianus 
management throughout the LKN.  No ungulate control is currently being conducted around H. 
brackenridgei because NRS do not have a formal agreement with Dole to conduct management 
work on their lands, even hunting.   
 
Kamehameha Schools, DLNR, and Hiram Fong Trust 
 
Waiawā  
An MU perimeter fence is slated for construction in Year 9of the MIP.   Permission must be 
obtained from Kamehameha Schools, DLNR, and Hiram Fong Trust.  This proposed MU 
perimeter fence will also encompass several OIP species so may be built earlier. 
 




