
CHAPTER 1 : FERAL UNGULATE MANAGEMENT 

1.1 Introduction to Feral Ungulate Management 

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

The ungulate threats to listed species found on Army training lands on O'ahu are from 
feral pigs (Szrs sci-051) and goats (Cnpm hii-cz~s). Feral pigs are found 011 all of the Army 
training areas on O'ahu. Pigs directly impact the flora of ecosysten~s through direct 
consumption of vegetation (Giffin 1973, Tate 1984, and Kroll 1985). Rooting and 
digging activities may also have indirect impacts on ecosystems such as changing 
successional patterns, altering soil properties, accelerating erosion, and altering water 
infiltration rates (Spatz 1975, Springer 1977, Singer 1982 and 1984, Tate 1984, Kroll 
1985). Feral pigs act as vectors of weed spread by transporting propagules in feces and 
by carrying seeds in their fur (Personal observations). Theseanimals have been known to 
cany diseases that are transmittable to livestock and humans, including brucellosis, 
psuedorabies, tuberculosis, and leptospirosis (Giffin 1973, Texas Animal Health 
Commission 1992). They also create favorable breeding habitats for the introduced 
night-biting mosquito, Czrlex q~~itiqzre~i~sci~ztz~s, which is a known vector for avian malaria 
(Plusn~otlizrt~~ 1-elictzrm) and West Nile Virus (Flc~vivirus spp.), a human, equine, and 
avian ueuropathogen. West Nile Virus 1x1s not yet reached the islands but there is serious 
concerns that it will as i t  makes its way across the contiguous 48 states. 

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

'The basic goal of the Army's ungulate program is to reduce the impacts of feral ungulates 
on endangered species and native habitats by excluding ungulates from biologically 
sensitive areas. The strategies and methods employed by NRS include both lethal and 
non-lethal techniques. Non-lethal measures involve exclusion by way of fence 
construction. Lcthal techniques include neck snares, huuting, and aerial shooting using 



Figure 1-1 Feral Ungulates on O'ahu 



helicopters. Ungulate monitoring is used to assess ungulate impacts and gauge the 
effectiveness of ungulate control efforts. 

1.2 Feral Ungulate Monitoring 

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

Transects are 500 meters long by five meters wide. If the terrain is too rough or steep, 
transect lengths may be shorter. Monitoring stations are tagged and labeled every 10 
meters along each transect. Obse~vers record all freshlold ungulate sign, including 
fceding, scat, rubbings, wallows, and trails for both pigs and goats within each of the 10 
by 5 meter transect sections. All data is recorded on DPW Environmental Ungulate 
Transcct Data Shects (Appendix 1 -A). 

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

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

1.3 Feral Ungulate Control 

Snaring 
NRS utilize snares to control ungulates in areas that are remote and difficult to access. To 
increase effectiveness, snares are generally placed in narrow scctions of well-used game 
trails and in areas with steep terrain. Snare locations and catches are documented on 



DPW Environmental Snare Report Forms (Appendix 1-G). Where possible, catches are 
sexed, sized and aged, using an ungulate tooth eruption chart. 

Shooting 
Firearms are used to control ungulates wherever permissible. 

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

Radio-tracking 
Radio tracking has only been used at MMR. In 1999 NRS attempted to use radio collars 
to track goat movements/locations and determine herd associations in MMR, without 
mnch success. Four goats were given collars that emitted a unique radio signal that could 
be tracked fi-om the ground or from a helicopter using an antenndreceiver. The first two 
goats released were domestics purchased from a local ranch. These two goals were white 
and it was believed that this would make it easier to find them at a later date. The other 
two goats were captured in MMR nsing snares that had been modified not to kill the 
animals but just to hold them. The program tel-med "Judas goat" was initiated as part of 
the original aerial hunting trial and was based on work done by Taylor and Katahira 
(1988). They found that Judas goats assist with locating wild goatherds for control and 
"have been proven to be effective for long term monitoring in areas thought to be free of 
goats". NRS have found that ground based radio-tracking goats in MMR is difficult, as 
the signals tend to bounce off the cliffs, creating an echo, which in turn makes it very 
difficult to locate the targeted animal. NRS believes that the batteries in the old collars 
have since died after being activated, battery life for these collars are estimated at 2-3 
years and the last signal rcccived was in 2001. In 2004, NRS will try to use new radio 
tracking collars with the use of a helicopter hook-up, which allows the pilot to track the 
collared animals from the helicopter. NRS 1x1s also purchased a satellite-tracking collar 
as a different means of locating herds of goats. To date, NRS is just waiting for a 
frequency clearance. The new rancher in Kea'au has graciously offered NRS the goats 
needed for this operation. 

Additional ungulate control measures include the Division of Forestry and Wildlife's 
(DLNR ) public Imnting programs, which take place on portions of O'ahu Army training 
lands. Due to budget constraints and lack of manpower and access, this program is 
ineffective as a means of controlling ungulate populations. 



1.4 Wai'anae Mountains Feral Goat Management Group 

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

In 2001, the Wai'anae Mountains Feral Goat Managelnent Group was able to make 
marked strides in managing goats in a variety of areas. The group separated areas with 
feral goats within the Wai'anae's into separate MUs, each with their own set of 
management priorities. These MUs are defined as Schofield Ba~~acks/Lower Ka'ala 
NAR, Wai'anae Kai (Hunting Area), Wai'anae Kai (Protected Watershed), Nanakuli, 
Lualualei, KawiwiIKa~naile'unu, Makaha, MaltalehaIMokuli5'ia Forest Reserve and 
Makua. Appropriate management is encouraged so that actions are carried out in each of 
the MUs. The iirst large ground hunt in 2001 completed by Wildlife Services in 
Lualualei removed 47 goats. Further hunting operations (aerial and ground) in Lualualei 
have netted a total of56  more goats. Due to the events of 11 September 2001, further 
operations have been put on hold until new security measures can be implemented. An 
aerial hunt in 2001 conducted on DIfHI, lands in N2nZkuli removed a total of 22 goats, 
which is believed to be the extent of the population. 



1.5 Makua Military Reservation Ungulate Control Plan 

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

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

'Total eradication of pigs fi-om MMR is not feasible. Control of feral pigs in MMR is 
limited to actively rnanaged areas (i.e. weed control, fire protection, and out-planting). 
Pigs generally occur in small inconspicuous groups, which makes pig control in remote 
areas extremely difficult. Many areas within MMR that contain pigs also contain high 
densities of UXO and are not actively lnanaged (i.c. no weed control, fire protection, out- 
planting) by NRS. Fui-themore, access to certain cxtremely high hazard areas within 
MMR will be prohibited indefinitely by thc USAG-131 Safety Office, ruling out the 
possibility for on-the-ground n~anagement in thcse areas. Because pigs have a tendency 
to hide in thick vegetation, aerial shooting for pigs in many areas in MBkua is impractical. 

On 22 July 2003, a prescribed bum that was intended to clear about 900 acres of alien 
donhated 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 ungulate fences at Kahanahaiki , Kaluakauila, and Lower 'Ohikilolo . Due 
to fire damage along sections of these fences NRS will need to replace them. 

1.5.;) Kahanahi'riki Management Unit 

Goal: 
The overall goal of the ungulate program in Kahanahaiki MU is to maintain an ungulate 
fiec environment within the fenced exclosure, reduce fel-a1 pig pressure outside the 
exclosure, and maintain zero tolerance for goats in the entire unit. 



Figure 1-2 Kahanahiiilii Ungulate Management 
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Discussion: 
An ungulate exclosure surrouilding approximately 90 acres of the Kahanahsiki MU was 
completed in Dcccnlbcr 1996. It has been ungulate-free since April 1998. In 2002-2003, 
The Kahanahiiiki feilced exclosure was not vandalized as it has been in the past. NRS 
will continue to work with DLNR and local hunters to try and improve enforcement in 
the area. Regulatory and infoi-mational signs have been installed to alert and educate 
hunters and hikers to the importance of the resources and the management strategies 
practiced in the area and make it clear that there are no ungulates within it. 

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

No ungulates have breached the fence. NRS speculate that the areas where active control 
is being implemented outside the exclosure are acting as an ungulate "sink" to that 
portion of MMR. The reason being is that animals tend to stay within a certain area so 



when those animals are removed through snaring or hunting, others move into this area 
creating a "sink" effect. 

1.5.b 'ohikilolo Management Unit 

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

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

Discussion: 
Since control began in 1996,263 goats have been removed from the 'Ohikilolo MU 
through hunting and snaring. Wildlife Services has accounted for 142 goats through 
ground based operations and, since 2000, have removed a total of 34 goats through aerial 
hunting. In February 2000, Southwest Fence Inc. completed fencing the remainder of 
'C)hikilolo ridge. This eSfectively eliminated the ingress of goats from the heavily 
infested al-eas to the soutli. A sn~aller goat exclosure enclosing several acres of high 
quality native forest and tree snail habitat was completed in I999 and remains ungulate 
free. NRS installed browse plots in order to measure vegetation recovery within the 
exclosure. le'ie (Freycinetia nrborea) leaf cover was estimated using the Point-Intercept 
method for vegetation monitoring (Elzinga et (11. 1998). NRS use ie'ie as an indicator of 
goat impact because it is a favored food for goats in this area. The Point-Intercept 
method approximates vegetation cover and st~mctul-e by recording the number of times 
leaves, twigs, etc. come in contact with vertical rod placed on the gr-ound. An increase in 
the number of ie'ie leaf hits probably indicates a favorable response by vegetation to 
ungulate removal. Unfortunately, due to flying restrictions the browse plot data was not 
read during 2003, hopefully flying restrictions will be l i k d  and the data will be read next 
year. 111 2003, NRS installed a 450111 fence around the Prikaa-A (I'ritchnrdiu kmalne) 
patch to eliminate the impacts feral ungulates have had on the Prikaa seedlings. 

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

Monitoring of ungulate activity in 'Ohikilolo MU occurs quarterly along three permanent 
ungulate transects (MMROI, MMR08, and MMR09). Goat eensusing from helicopters 
has been discontinued due to the prohbitive cost and unreliable estimates of goat 
numbers. With such low goat densities, this method is not effective in M2kua. 



Figure 1-3 'Ohikilolo Ungulate Management 
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Transect data (Figure 1-3) indicates a downward trend in ungulate activity. This is 
consistent with incidental observations as vcry few goats have been heard or seen in 
Makua during any of the quarterly camping trips to 'Ohikilolo or Lower Makua this year. 
NRS anticipate that ungulate sign will continue to drop as ungulate control continues. 
However, NRS also recognize the potential for ungulate sign on transccts to be relatively 
high, even when goat numbers arc low because transects are located along fence lines. 
Goat trails are prevalent along fence lines anti a single goat may leave sign along an 
entire transect. There is also the possibility that scat on the outside of the fence can roll 
inside, as is probably the case with the goat sign seen along transect 8. Figure 1-3 also 
indicates that there is a con-esponding decline (in relation to ungulate activity) in the 
number of ungulates being removed. This is to be expected as goats become more wary 
and difficult to locate after intensive hunting. Ground hunting will continue until there is 
zero sign noted for one year. 

1.5.c Lower 'Ohikilolo 

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

Discussion: 
The Lower 'Ohikilolo fence was finished in June 2002 and it appeared that no ungulates 
were trapped within the fence. Somehow goats breached the fence and one goat was 
removcd from the Lower 'Ohikilolo fence during a hunt in 2002. Other goats were 
observed escaping at that time, three additional goats were removed from the Lower 
'Ohikilolo fence during a recent hunt in 2003. So the fence is not completely secure at 



this time. NRS have seoped an area that would extend the existing fence to cover the 
problem areas found along existing sections of thc fence. 

1.5.d Kaloakauila Rlanagetnent Unit 

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

Discussion: 
Monitoring for ungulate activity takes place quarterly along two permanent ungulate 
transect (MMR 2 MMR 12) within I<aluakauila MU. Any incidental observations are 
also docun1entcd. 

Figure 1-4 Kaluakauila Ungulate Management 

In June 2002, the Kaluakauila MU fence was completed, eneon~passing roughly 110 
acres of dry native forest. Presently, the exclosure is pig-free. In all likelihood any feral 
pigs stuck inside will not survive for long, as there is no water source in the exclosure. In 
November 2002 controlled hunts using dogs and volunteer hunters were conducted on 
four consecuiivc Fridays to keep heavy pig pressure off the fence. There were six pigs 
taken during these hunts. The public hunting season was opened in 2003, allowing 
hunters access back into this area. Unfortunately, due to recent fires this year in MMR, 
Kuaobalii Game Management Area (GMA), Wai'anae Kai, MZkaha, and MokulE'ia have 
caused the state to close all public hunting areas in the Wai'anaes again shutting off 
hunting to these areas. licopen dates have not yet been set. NRS is investigating 
installing regulatory and infol-matianal signs that detail the pu~posc of the fence and make 
it clear that there are no ungulates within it. 



1.5.e East Rim Ungulate Control Area 

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

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

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



1.5.f Lower MRliua Management Unit 

Because of access restrictions in areas with UXO, management of ungulates in Lower 
Makua MU has been severely limited. In August 2000, NRS were granted permission to 
camp in M2kua Valley. This allowed NRS to expand ungnlate management efforts in 
this unit. But due to restrictions put on NRS in 2003 camping in Lower MZkua have been 
stopped until fi~rther notice. 

Goal: 
The overall goal for the ungulate program in the Lower M2kua MU is to eradicate goats 
from MMR and to reduce feral pigs in and around actively managed areas. 

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

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

Wlnlc most ungulate control cffol-ts h a w  focused on goats, NRS have been discussing 
strategies for managing pigs on the vallcy floor efforts is ongoing. 

Figure 1-6 Lower Miikua Ungulate Management 



Transect data indicates that ungulate activity declined reinarkably since control was first 
initiated, up until the first quarter of 2002 (Figure 1-6). The subsequent spike may be the 
result of pig activity rather than goal activity. All of the sign recorded on the transect 
were old hoof tracks. It can be very hard to distinguish between old goat and pig tracks 
especially without any scat to provide supplcmcntar-y confirn~ation. Figure 1-6 also 
indicates that there is a corresponding decline (in rclation to ungulate activity) in the 
number of ungulates being removed. This is to be expected as there are fewer goats to be 
snared and those that are left become more wary and difficult to track after intensive 
hunting. Cul-I-ently, the snares are set for goats, rather than pigs. Thus goats are being 
controlled more than pigs; pigs are much shorter than goats and it is not always possible 
to set a snare to catch both anin~als around the neck. Therefore, pig numbers are not 
reflected in thc corresponding catch tlccline. Ground hunting will continue until no goats 
are removed for a period of one year. NRS and Wildlife Services personnel have noticed 
sign to indicate that hunters are accessing this area on foot. Hunting dogs have been seen 
andlor heard during trips into the area. Aerial hunts will continue for now but at less 
frequent intervals. The new contract rcq~~iremcnts for Wildlife Services will be the same 
for this MU as is for 'Ohikilolo MU and East Rim UCA. 

1.5.g C-Ridge Management Unit 

Coal: 
The overall goal is to rcducc impacts fi-om fcral pigs by reducing pig numbers in and 
around biologically sensitive arcas and eradicating any goats that may be present. 

Discussion: 
Rough terrain and the presence of lJXO I-cstrict access to C-Ridge MU. Active resource 
management is minimal in this unit as NRS only visit C-ridge twice per year. Monitoring 
and control are done along one transcct above the MU and in several snare groups located 
in close proximity at I<ahanah%iki MU. Aerial hunting and snaring have removed goats 
from areas adjacent to the MU. 

1.5.h Ko'ial~i Ungulate Control Area 

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

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



Figure 1-7 Ko'iahi Ungulate Management 

1.6 Scltofield Barracks Military Reservation 

1.6.8 Scllofield Barracks West Range 

Because of access problems in UXO arcas, n~anage~nent of resources in SBW has been 
severely limited. In 2000, PCSU granted NRS permission to access all areas in SBW 
outside the perimeter firebreak road. Thcse previously off-limits areas constitute the bulk 
of the forested lands within the training auea. In addition, pe~mission to use high- 
powered rifles for ungulate control was granted. Ungulate monitoring has taken place 
along one transect located on the summit of Mt. Ka'ala (Ka'ala MU), which is outside the 
UXO high-hazard area. 

NRS have been controlling ungulates in SBW on a limited basis for several years. Most 
of the control work has focused on a population of goats that appears to be incipient in 
Schofield Barracks. In 1998, a Range Control employee at Schofield Barracks infonned 
NRS that he had observed goats on SBW firebreak road for the first time. The population 
inhabits the Lower Ka'ala NAR, and the northem portion of SBW. People familiar with 
the history of the area speculate that goats escaped from a goat ranch adjacent to Ka'ala 
NAR founding the population. In September 1998, NRS flew a DLNR NARS crew to 
the summit of Pu'u Kama'ohanui, a prominent peak on the ridge, which borders SBW. 
This inter-agency cooperative effort resulted in the NARS crew removing fifteen goats 
and two pigs from the area. In April 2000, NRS, DLNR staff and volunteers installed 
several snare groups and conducted hunts in SBW. A total of 58 goats and five pigs have 
been removed since the intensive snaring effort was initiated in the area. Wildlife 
Services has also been contracted to eradicate a population of feral goats that inhabit 
SBW. The 2003 contract stipulated alternating hunts once and twice a month but the 
Army's busy training schedule has hindered these efforts. As it stands, only two hunting 
trips were allowed access in SBW during tbc contract period. NRS also contracted 
Wildlife Services to rcduce goat numbers in Lower Ka'ala NAR, where the source of the 



goat population is located. This is done in accordance with the DLNR and The Nature 
Conservancy of Hawaii. The 2003 contract stipulated one hunt quarterly but issues with 
helicopter safety precluded the completion of this line item. To date, their efforts have 
removed 69 goats and one pig. The Wai'anae Monntains Feral Goat Management Group 
is also working on long-tern1 solutions to the goat problems in this area. Presently, the 
group is still looking for funding sources to provide labor and materials to fence a portion 
of I<a'ala NAR, which is adjacent to the privately owned goat ranch. Once the Makua 
lmple~nentation Plan is signed and inlplementation begins, moneys will be made 
available for the construction of these necessary fences. 

1.6.b Ka'ala Management Unit 

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

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

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



Figure 1-8 Ka'ala Ungulate Rlanagc~~icnt 
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1.6.c Schofield Barracks So~tth Range 

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

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

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



l.6.d Schofield-Waikane Management Unit 

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

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

Figure 1-9 Schofield-Wailiine Ungulate Management 
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1.7 Kavvailoa Training Area 

Kamehameha Schools (KS), the State of Hawaii, Dole Foods, and Attractions Hawaii 
lease Kawailoa Training Area to the Army. I11 past years, NRS has worked on a 



cooperative fencing projects wit11 KS and other land managing agencies. One project was 
to enclose Lehua Maka Noe Bog and is described in the 1999 PCSU report. In 2001, 
another jointly fnnded exclosure, ellcoinpassing roughly 150 acres, in Upper Pe'ahinii i'a 
was completed and is discusscd in the 2000 PCSU report. NRS are presently in the 
process of getting another fcnce built adjacent to the Upper I'e'ahinii i'a fence 
encompassing roughly 200-250 acres. Bidding has been completed and work should 
hopefully begin soon. Plans to eventually build a fence at Lower Pe'ahinB i'a are also 
being discussed at this time. In addition to these fencing projects, the Army has 
clemonstrated its commitment to Ko'olau natural resource protectio~l by participating in 
the Ko'olau Watershed Partnership. To address the impact of feral pigs in the lower 
elevations of Kawailoa NRS has held meetings with other members of the Ko'olau 
Watershed Partnership which proposed hiring someone to coordinate hunting in this area. 
NRS hope that this partnership will help build support for increased ungulate control and 
ecosystem management within the MU, as well as throughout the entire Ko'olau 
Mountain range. 

1.7.a Poamoho Management Unit 

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

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

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



1.7.b Upper l'e'al~iniii'a Management Unit 

Goal: 
The overall goal in t h ~ s  MU is to rcduce impacts from feral pigs within the MU and 
exclude them from biologically sensitive areas. 

Discussion: 
Monitoring of feral ungulates takes place along two permanent ungulate transeets 
(KLOA12) and (KLOA14) which are monitored twice per year. In 1998, two snare 
groups were established in this MU. These groups have since removed 13 pigs. 

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

'Transect data shows that there are no ungulates within the fence at this time (Figure 1- 
10). At present, all of the snares within the M U  have been removed in order to assess 
changes in ungulate movemenl patterns. Transect KLO.412 is now read both inside and 
outside of the fence in ordcr to have a comparison and to keep abreast of any breach in 
areas likely to be breached like stream crossings where pigs have breached the fence in 
the past. 

Figure 1-10 Upper Pe'ahiniii'a Ungulate Management 



1.7.c Lower Pe'ahiniii'a Management Unit 

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

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

Discussion: 
Ungulate management takes place only in and around areas where NKS actively conduct 
rare species and non-native plant management. Lower Pe'ahinai'a is a difficult place to 
conduct animal control and monitoring. The terrain is steep and dense, which limits the 
areas where NRS can effectively hunt and set snares. In addition, with the lack of fences 
and minimal hunting pressure in the surrounding area, there is continual ingress of  pigs. 
In 2000, five snare groups were placed in and around this MU. In 2000-2001 Twenty-six 
pigs were removed. Monitoring for ungulate activity takes place along two ungulate 
transects (KL005 and KL013). NRS will discontinue to monitor KL013 beginning this 
year due to move negative impacts caused by n~onitoring the transect than done by feral 
pigs. The terrain dictates that monitoring transects be placed along ridge tops, where pig 
traffic is often focused, thereby biasing ungulate activity data. Data from transects 
(Figure 1-1 1) does not reflect any profound changes in ungulate activity in response to 
control and will need to be analyzed as management strategies evolve. NRS believe that 
the snaring efforts in this area were ineffective at protecting the area as a whole. 

Public hunters are still accessing this area fi-om time to time and have removed snares in 
the past. As a result, NRS removed all of the snares in May 2001. At the same time a 
two-day trial hunt utilizing public l~nnters was attempted. Overall, the hunt seemed to be 
very successfi~l, with up to eight pigs removed in one day. It was hard to get a true count 
of all the pigs removed as the dogs came upon several piglets and killed them before the 



hunters could reach them they're were also up to three adults removed during this hunt. 
Logistically, it appears that more details need to be worked out before this sort of action 
is attempted again. Dogs were lost in the course of hunting and it took several days to 
retrieve them all. Access has been made difficult with new gates, which the landowners 
have installed. In the future, i t  would be Inore advantageous for the hunters to have 
access independent of NRS. Then, hunters would not have to rely on NRS to search for 
any dogs that may be lost. NRS will try to work with landowners to gain access through 
their lands for public hunters. NRS will also talk to local hunters who hunt this area to 
get an idea of the pig movement and densities that they encounter while hunting the area. 
Cooperative efforts with public hunters could prove to be useful for further management 
of the area. NRS are currently in negotiations with KS over utilizing public hunters, who 
have proper liability insurance coverage, as a way of managing pig populations in this 
area. NRS feels it would also bc advantageous to erect strategic fences in order to stop 
major pig movements and protect the ridgelops aud pu'u's in the area. Because of this 
discussions of a Lower Pe'ahinBi'a fence are in progress scoping for the proposed fence 
has already been done and steps arc being taken to get it built. Pigs have a negative 
effect on weeding due to soil disturbance mainly through digginglrooting that triggers 
weed seed germination. NRS have set up a couple of plots to look at affects of weed 
control and possible interactions between ungulates and weed control efforts. Refer to 
Section 2.9.c of the Weed Chapter fol- more information on this. No amount of control is 
going to he successful at completely keeping pigs out of the area until exclosure fences 
arc erected. 

1.7.d Castle Management Unit 

Goal: 
The overall goal in the Castlc MU is to reduce feral pig impacts within the MU and 
excludc them from biologically sensitive aveas. 

Discussion: 
Monitoring for feral ungdatcs taltcs place along one permanent ungulate transect 
(KLO1 I), which is monitored twice per year. 

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

Data from the transect does no1 reflect any profound changes in ungulate activity in 
response to ungulate control (Figure 1-12). Ungulate activity appears to fluctuate in this 
area. It could be that the pigs are moving in response to food availability. In response to 
the lack of any profound changes in ung~~la te  activity or catch rates, NRS removed the 
two snare groups in 2000. The lack of productivity of these groups did not warrant the 
effort required in maintaining them or the degradation of the native forest (snared pigs 



digging up area). It seemed that these groups were acting as an ungulate "sink" for the 
area as a whole without actively reducing overall numbers. Without a fence to 
effectively exclude pigs from the area, any ungulate management actions imposed would 
be unproductive. NRS hopes to work with Ko'olau Watershed Partnership members to 
possibly open access to this area to allow hunting. 

Figure 1-12 Castle Ungulate Management 
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1.7.e l<al~oliu Cabin Management Unit 

Goal: 
The overall goal in this MU is to reducc Scral pig impacts to rare and endangered species 
by reduciug pig numbers as the necd arises. 

Discussion: 
Resource management in this unit is centered on rare plant and snail species. Ungulate 
transects KL001, KL002 and KLOI 0 were removed in 2000 as no ungulate control or 
intensive rare plant management actions are taking place in these areas. Incidental 
obse~vations of pig activity are made when NRS conduct quarterly fieldwork. One snare 
group had been established in this management unit. Five pigs were snared. However, 
the snare group has been removed because it is in a very remote area and has not been 
particularly productive. If FLIR techuology had proved to be a successful animal control 
technique it would have been utilized in this MU. NRS may consider fencing portions of 
this area since it contains n high density of rare species and has topography that is 
relatively easy to fence. Hawaii Reserves, Inc., the management company for the Church 
of Jesus Christ of Later Day Saints, has been contacted. They accon~panied NRS on a 
trip to Kahuku Cabin in 2001. The representatives seemed very receptive to the work 
being done and to the potential for large fencing projects in the future. NRS will 
continue to w o k  with the I-eprcscntativcs from Hawaii Reserves, Inc. to encourage 
fencing projects and hunter access to this area to meet the overall goals for this MU in the 
future. 



1.8 Kal~uku Training Area 

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

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

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

1.9 Dillingl~am Military Reservation 

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

1.10 Offsite Ungulate Control Areas 

1.10.a Three Points Pig Control 

NRS, in cooperation with DLNR, initiated pi2 control in an area within Mokule'ia Forest 
Reserve exhibiting extremely high pig activity and damage. This area is on State land, 
just outside the southeast rim of M2kua Valley. The damage in 2000 was amongst the 
worst ever observed in a natural area by NRS. Huge areas were rooted and devoid of any 



ground cover. Aggressive weedy species, including Rubzrs argutus (blackberry) and 
Melinis mirzut~florcr (molasses grass) were quickly becoming established. In addition, the 
Mskua Rim fence was being undermined in many places and it was necessary to 
reinforce i t  with horizontal fence aprons. It was speculated that this high level of 
localized activity could be due, in part, to the fences that NRS have erected around 
Makua Valley. The fences may have funneled animals into the area or changed pig 
movement and distribution patterns. Other possible reasons include the flat nature of the 
area in coinparison to surrounding areas. Pig control was begun shortly after the 
discovery of a new population of Cy:ycrnea gi-imesima ssp. obntne. This population and 
another of Alsirtitlentlrort ohovntzirn, both extremely ral-e species, were in close proximity 
to the heavily damaged area. In January 2000, DLNR and NRS installed snare groups 
throughout the Three Points area. Pig catches were among the highest observed from any 
area where NRS conducts animal control. A total of 44 pigs were removed before 
October 2000, when all the snares were removed in preparation for the installation of the 
fcnced exclosure. In April 2001, reconnaissance of the fence line began, and by July, 
approximately six acres of forest enconipassing the C. grirnesinno ssp. obatae were 
fenced. It is believed that fence protection is unnecessary for A. obovrrtum due to the 
steepness of the terrain where it is located. This exclosure may also provide a protected 
sitc for reintroduction of stock from thc A. ohovrrt~irn population. Effects on pig 
movement patterns will have to bc asscsscd before it is determined if it is ncccssaiy to 
crect additional fencing. NRS will work with DLNR to coordinate access to areas that 
are land-locked by private landowners. Since the opening of the Mokule'ia Forest 
Reserve hunting area, h~niters have been accessing this area through the Mokule'ia trail, 
and as of 15 Scptclnber 2003 15 catclics have been reported from this area. NRS will 
continue to work with the Iimting community to get catch reports fi-on1 this area. 

1.10.b 1,ower IG'ala Natural Area Reserve 

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

The Ka'cna-Keawa'ula area is in no need of ungulate control at this time. NRS will 
monitor the area for ungulate activity and initiatc control efforts as needed. 
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