
Ecosystem Restoration Management Plan 
MIP Year 11-15, Oct. 2014 – Sept. 2019 
MU: Ohikilolo (Upper) 

Overall MIP Management Goals: 
• Form a stable, native-dominated matrix of plant communities which support stable populations of

IP taxa. 
• Control ungulate, rodent, arthropod, slug, snail, fire, and weed threats to support stable

populations of IP taxa.  Implement control methods by 2013.  

Background Information 

Location: Northern Waianae Mountains 
Land Owner: U.S. Army: 575 acres, Board of Water Supply: 3 acres  
Land Manager: U.S. Army 
Acreage: 578 acres  
Elevation Range: 800-3050ft 
Description:  Ohikilolo MU is located in the Makua Military Reservation (MMR).  The area is accessed at 
the mouth of the valley, or by helicopter to LZs throughout the valley.  The terrain of the lower portion of 
the MU includes deep gulches with steep walls, and broad ridges of mixed mesic forest.  The upper 
portion, above the steep sided walls of Makua Valley, is comprised mostly of steep slope to the crest of 
the ridge.  

The Ohikilolo Management Unit (MU) is one of the larger MIP MUs.  Management for this MU has long 
been divided informally among OANRP staff as the two following areas; Ohikilolo (Upper) and Lower 
Makua.  The division is useful for management purposes because the access issues to each of the areas 
vary; large cliffs run approximately along the 2000 ft contour between the two.  Due to unexploded 
ordinance issues (UXO), Lower Makua also requires contract support from UXO specialists. The two 
‘areas’ have been treated separately in past reports because they are managed by two different field teams.  
For the purposes of this year end report, they will be reported in Ecosystem Restoration Management 
Plans as two separate areas within the same MU.   

Native Vegetation Types:  
Waianae Vegetation Types 

Mesic mixed forest 
Canopy includes: Acacia koa, Metrosideros polymorpha, Nestegis sandwicensis, Diospyros spp., 
Pouteria sandwicensis, Charpentiera spp., Pisonia spp.,Psychotria spp., Antidesma platyphylum, 
Bobea spp. and Santalum freycinetianum.   

Understory includes: Alyxia oliviformis, Bidens torta, Coprosma spp., and Microlepia strigosa 

Dates Updated:   September 2016 
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Mesic Mixed Forest and Cliff Habitat at Ohikilolo 



MIP/OIP Rare Resources 
Organism 
Type 

Species Pop. Ref. Code Population Unit Management 
Designation 

Wild/ 
Reintroduction 

Plant Alectryon 
macrococcus 
var. 
macrococcus 

MMR-N Makua MFS Wild 

Plant Dubautia 
herbstobatae 

MMR-A, B, C, 
D, E, F, G, H, I 

Makaha/Ohikilolo, 
Ohikilolo Makai, 
Ohikilolo Mauka 

GSC and MFS Wild 

Plant Kadua parvula MMR-A, B,C, 
D, E 

Ohikilolo MFS Wild/Reintroduction 
(D, E) 

Plant Melanthera 
tenuifolia 

MMR-B, C, D, 
E 

Ohikilolo MFS Wild 

Plant Plantago 
princeps var. 
princeps 

MMR-A, B Ohikilolo MFS Wild/Reintroduction 

Plant Pritchardia 
kaalae 

MMR-A, B, C, 
D, E, H, I, J, 
K,L,M 

Ohikilolo MFS Wild/Reintroduction 

Plant Pritchardia 
kaalae 

MMR-G Ohikilolo East and 
West Makaleha 

MFS Reintroduction 

Plant Sanicula 
mariversa 

MMR-A Ohikilolo MFS Wild/Reintroduction 

Plant Tetramolopium 
filiforme 

MMR-A,B, 
C,D,E,F,H,I, 
J,K,L,M,N,O,P 

Makaha/Ohikilolo 
Ridge and 
Ohikilolo 

GSC 
and MFS 

Wild 

Plant Viola 
chamissoniana 
var. 
chamissoniana 

MMR-A,B, 
D,E,F,G,H 

Makaha/Ohikilolo 
Ridge and 
Ohikilolo 

MFS Wild 

Snail Achatinella 
mustelina 

MMR-E,F,G, 
H,I,J,K,L 

Ohikilolo 

MFS= Manage for Stability 
GSC= Genetic Storage Collection 

Other Rare Taxa at Ohikilolo MU: 
Organism Type Species Status 
Plant Dubautia sherffiana Rare on Island 
Plant Lobelia niihauensis Endangered 
Plant Lysimachia remyi Rare on Island 
Plant Lepidium arbuscula Endangered 
Bird Asio flammeus sandwichensis State Endangered 
Snail Leptachatina sp. Rare on Island 
Snail Pleuropoma laciniosa Rare on Island 
Mammal Lasiurus cinereus semotus Endangered 



Rare Resources at Ohikilolo 

 

 
 

  Locations of Rare Resources at Ohikilolo 

Viola chamissoniana 
var. chamissoniana 

Pritchardia kaalae 

Achatinella mustelina 

Tetramolopium filiforme 

Sanicula mariversa 
 

Kadua parvula Melanthera tenuifolia 



MU Threats to MIP/OIP MFS Taxa: 
Threat Taxa Affected Localized 

Control 
Sufficient? 

MU scale 
Control 
required? 

Control Method Available? 

Pigs All Yes Yes MU fenced 
Goats All Yes Yes MU fenced 
Rats All Unknown Yes Combination of snap grid 

using A-24s, Victor snap 
traps, hand broadcast of bait 

Predatory snails Achatinella 
mustelina 

Unknown Unknown No. Limited to hand-
removal and physical 
barriers, but have never 
been observed at Ohikilolo. 

Ants Unknown Unknown Unknown Some available, depends on 
species 

Slugs None N/A N/A Yes, Sluggo can be used if 
no rare snails are present, 
but not needed for this MU 

Weeds All No Yes Yes, except for cliff areas.  
Options being developed 
for cliffs. 

Fire All No Yes Yes 



Management History 
• 1995-1997: Ground hunts started with the use of contract hunters from the U. S. Department of

Agriculture Wildlife Services while plans for a fence to enclose MMR were finalized.
• 1996-1997: The first stretch of fencing (2 km) separating MMR from a public hunting area was

completed by the National Park Service and ~8 km of fencing was erected around the eastern
perimeter of the valley.

• 1997: Diphacinone bait stations deployed around Pritchardia kaalae (PriKaa.MMR-A)
population to control rodents.

• 1999:  OANRP constructed the Forest Patch Exclosure, a small enclosure that encompasses about
two acres of high-quality intact native forest and A. mustelina habitat. Contract and Staff ground
hunts and snaring continued from 1997-1999 to control numbers of goats.

• 1999: First outplanting of P. kaalae occurs
• 2000:  Perimeter fence was completed that separates the MU from the adjoining ‘Ōhikilolo Ranch

and Kea‘au Game Management Area to the south.
• 2000-2004 Large numbers of Myrisine sp. trees die off possibly due to drought.
• 2001: September, mature Araucaria columnaris tree killed, multiple treatments, fell to ground

2004.  December 2001, NRS began to control the many seedlings of AraCol in the area.
• 2001: The last portion of the Ohikilolo Ridge Fence was completed separating the valley from the

core populations of goats to the south. OANRP staff employed aerial shooting and “Judas goats”
as management tools.

• 2002:  December, an incipient population of Rubus argutus was discovered near a population of
endangered Kadua parvula.

• 2003:  A breach in the fence allowed at least three goats to cross over to Mākua from Mākaha
Valley.  These three goats were caught and no more sign has been observed in the area of the
breach.

• 2004:  NRS completed the PriKaa A Fence, a 450m exclosure encompassing a relatively large
portion of the remaining wild P. kaalae.  Entire MU now free of feral goats.

• 2005: Ehrharta stipodes discovered in MU
• 2006:  Four goats breached the fence, all were subsequently caught with snares
• 2007-2008:  The ‘Ōhikilolo ridge fence needed repair work.  In 2007 and 2008, goats continued

to breach the fence in small numbers.  NRS removed seven via snares and continue to make
needed repairs to the fence.

• 2009: Cabin constructed.
• 2009: First reproductive P. kaalae outplant.
• 2012: Snap grid along with bait stations deployed across forested portions of MU.
• 2014: Diphacinone bait stations removed and A-24 traps deployed in addition to Victor snap trap

grid.
• 2015: Ohikilolo fence replaced down to Lower Ohikilolo fence area.
• 2015: Access to Ohikilolo restricted for a period of 10 months due to UXO incident in MMR.
• 2015: Management resumes in December.
• 2016: Plantago and Kadua reintroductions outplanted in January and February, goat sign detected

in upper part of MU, snares in mauka patch and cabin area set.
• 2016: Common natives outplanted in January.
• 2016: additional Ehrharta stipodes locations discovered, Pterolepis glomerata found on LZ in

January.
• 2016: Goat sign detected at red dirt puu area in April, snares set.
• 2016: Translocation of Achatinella mustelina at Koiahi (AchMus.MMR-H) to forest patch begins

in April, continues in July.
• 2016: Re-read of vegetation monitoring transects completed in June, results pending.



• 2016: Fenceline replaced in Lower Ohikilolo area.
• 2016: Fenceline completed along Makua Rim down to Farrington Highway on north rim,

enclosing entirety of Makua Valley.
• 2016: Two goats snared at red dirt puu in June.
• 2016: Trial hand broadcasting of Diphacinone bait pellets conducted in June.

Ungulate Control 

Identified Ungulate Threats: Pigs, goats 
Threat Level: High 
Primary Objective: 

• To maintain all areas of the MU as goat-free and the fenced units pig free as well.

Secondary Objective: 
• Complete fencing of MU and eradicate animals from within.

Strategy: 
• Eradication in the MU and population reduction just outside the MU.

Monitoring Objectives: 
• Conduct fence checks and read transects quarterly.  GPS and mark the fence at ten meter intervals

so that the fence will be one large transect.  
• Monitor for goat and pig sign while conducting other management actions in the fence.

Management Responses: 
• If any goat activity is detected in the MU, implement snaring program.

Maintenance Issues 
There are seven fences in the Upper and Lower Ohikilolo MU including the large perimeter fence.  The 
major threats to the fence include erosion, fallen trees and rocks, fire and vandalism; there are no major 
gulch crossings.  No incidences of vandalism have been observed, but fence crossover gates have been 
left open and snares hung on the fenceline.  Special emphasis is placed on checking the fence after 
extreme weather events.  Although there is no known pig presence in the Ohikilolo Upper MU, there is a 
significant amount of goat pressure on the fence from the Keaau Game Management Area and Makaha 
Valley adjacent to the southwestern rim fence.  Monitoring for ungulate sign will occur during the course 
of other field activities.   

Ungulate Control Actions: 
Year Action Quarter 
MIP YEAR 11 
Oct.2014 through 
MIP YEAR 15 
Sept.2019 

• Check MU fence for breaches
• Maintain fence and install snares for goat ingress

• 1-4
• 1-4



Ungulate Management and Survey Locations at Ohikilolo 

Weed Control 

Weed Control actions are divided into 4 subcategories: 
1) Vegetation Monitoring
2) Surveys
3) Incipient Taxa Control (Incipient Control Area - ICAs)
4) Ecosystem Management Weed Control (Weed Control Areas - WCAs)

These designations facilitate different aspects of MIP/OIP requirements.  

Vegetation Monitoring 

Objectives: 
• Re-read vegetation monitoring transects in quarter 2 of 2016 (MIP year 12).
• Re-read subset of vegetation monitoring transects located in priority areas in quarter 2 of 2019

(MIP year 15).



MU Vegetation Monitoring 

Vegetation monitoring will be conducted for both the Ohikilolo (Upper) and Lower Makua sections of 
this MU (Refer to background information for discussion on reasons for division of the MU). From May-
June of 2016 vegetation monitoring was conducted for the Upper Ohikilolo portion of the MU. Current 
vegetation monitoring does not include the inaccessible cliff section of the MU for safety reasons.  Until a 
safe method for this type of monitoring is developed NRS will continue to qualitatively monitor the cliff 
communities. The total effort for the 2016 monitoring including commute time was 469 hours. The data 
from the 2016 monitoring is still being processed and will not be available for this report, therefore the 
2010 and 2013 data will be reported.  

MU Vegetation Monitoring Transects: 

2010 MU Vegetation Monitoring Baseline Analyses 

The mean alien vegetation cover in the understory was 61% with 90% confidence interval for the mean of 
56% and 66%.  The mean alien canopy cover was 30% with 90% confidence interval for the mean of 25% 
and 35%.  Ohikilolo is extremely fragmented, portions of the management unit are dominated by Schinus 
terebinthiflius while other sections are comprised of mostly intact mesic forest (refer to WCA discussions 
for more detail).  Out of the 30% alien canopy cover, S. terebinthiflius occupied 27% of that space in 
2010. Due to it’s invasive characteristic and ecosystem altering habit S. terebinthiflius poses a major 
threat to the health of the ecosystem.  NRS will continue to contain current monotypic stands of S. 
terebinthiflius and control it around rare species and native forest patches. In order to track the 



decline/expansion of the monotypic patches percent canopy cover maps for S. terebinthiflius will be 
generated for each monitoring dataset and compared.  A baseline map of S. terebinthiflius is shown 
below. 

Several species at Ohikilolo, while too widespread to control as incipient, are of particular interest to NRS 
due to their distribution, density, and invasive characteristics.  Currently, the species which fall within this 
category are controlled in localized areas around rare taxa.  One invasive fern of particular concert due to 
its ability to create thick mat forming understory cover was Blechnum appendiculatum.  The mean percent 
cover of B. appendiculatum was 28%.  B. appendiculatum weed control techniques are currently being 
researched and MU scale control options will be reconsidered once results have been analyzed and 
feasibility discussed.   

Melinis minutiflora is an invasive grass which is currently controlled around rare plant taxa and along the 
trails and fencelines. MU vegetation monitoring will be used to track the movement and spread of M. 
minutflora.  If data shows a rapid increase in percent cover change for M. minutflora across the MU 
additional control will be considered.   

Species that are not treated as incipient but for which NRS have zero tolerance in Ohikilolo include 
Psidium cattleianum, Psidium guajava, Passiflora suberosa, Leucaena leucocephala, Casuarina sp., 



Toonia ciliata, and Syzygium cumini.  During vegetation monitoring 26 new locations of species from this 
list were noted and treated.   Grevillea robusta is another taxon that, with the expectation of the cliff 
communities, is treated as zero tolerance for mature plants. In 2010 G. robusta mean percent cover in the 
canopy was 2% and .45% in the understory. The total number of plots that G. robusta occurred in was 21 
plots in the canopy and 34 in understory.  The five year goal for G. robusta is to treat all mature plants 
found within the MU.  

MU % Vegetation Cover Anaylsis 2010 

Variable Stations Mean 

Standard 
Error 

Of  the Mean 
Standard 
Deviation Q1 Median Q3 

Native Shrub 133 16.77 1.69 19.46 2.5 7.5 25 
Native Fern 133 18.17 2.18 25.12 0.5 7.5 30 
Native Grass 133 24.28 2.28 26.27 2.5 15 35 
Bryophytes 133 5.39 1.12 12.97 0.5 0.5 2.5 
Total Native 
Understory 133 46.38 2.57 29.59 25 45 75 
Alien Shrub 133 26.27 1.96 22.62 7.5 25 35 
Alien Fern 133 28.73 2.94 33.94 2.5 7.5 55 
Alien Grass 133 25.04 2.43 28.07 0.5 15 40 
Bare Ground 133 12.9 1.97 22.73 0.5 2.5 15 
Total Alien Understory 133 60.94 2.94 33.86 30 65 95 
Total Native Canopy 133 15.32 1.95 22.43 0 2.5 25 
Total Alien Canopy 133 30.16 2.82 32.57 0.5 15 55 
Total Canopy 133 42.59 2.92 33.7 7.5 45 75 

Percent Vegetation Cover for Schinus terebinthiflius 2010 

Variable Stations Mean 

Standard 
Error of the 
Mean 

Standard 
Deviation Q1 Median Q3 

% Understory Cover 133 15.98 1.64 18.94 0.5 7.5 25 
% Canopy Cover 133 27.03 2.75 31.74 0 15 45 



2013 MU Priority Area 1 Vegetation Monitoring Analyses 
During baseline vegetation monitoring at Ohikilolo Upper MU in 2010, it was documented that large 
portions of the MU were dominated by non-native vegetation, and much of this area does not receive 
active management. Because of this it was decided to re-monitor the actively managed areas on a more 
frequent interval to document more short term changes, and to allow for a faster response time for 
situations that would trigger new management actions. The MU was divided into two separate priority 
areas, with the actively managed region established as Priority area 1, and the rest of MU as Priority area 
2 (See figure below). It was decided to monitor Priority area 1 every three years (51 plots), and to re-
monitor the entire MU every six years (133 plots). Priority area 1 was re-monitored in 2013 (detailed 
monitoring results are included in Appendix 1-5 of the 2013 Status Report). The entire MU was re-
monitored in 2016, analysis has not been concluded at the time of this report.  



Figure 1: Location of vegetation monitoring plots at Ohikilolo Upper MU Priority area 1. 

Results: In 2013, the MIP goal was met for having <50% non-native understory and canopy, as well as 
>50% native understory, in Priority area 1 (see table below). The goal was not met for having >50% 
native canopy. However, it is unknown if this goal is relevant in areas that may have consisted of 
shrubland or grassland habitats rather than densely canopied forests, prior to habitat alteration by non-
native species. There were no significant changes in percent cover of native or non-native understory or 
canopy between 2010 and 2013.  

Table: Median percent cover of native and non-native 
vegetation in the understory and canopy among monitored 
plots (n = 51) at Ohikilolo Upper MU Priority area 1  

Vegetation classification 
Median percent cover 

MIP goals met 2010 2013 
Non-native understory 45 45 yes 
Non-native canopy 15 15 yes 
Native understory 65 55 yes 
Native canopy 25 25 no 

During monitoring in 2013 it was noticed that Carex meyenii was very prevalent, occurring in 91% of the 
plots, and was present in both native-dominated and highly disturbed areas. There was concern that the 
prevalence of this species in the data may have masked any potential changes in other native understory 



growth form categories. The percent cover change was looked at specifically for ferns and shrubs, and 
there was no significant difference for the ferns, but there was a marginally significant increase in cover 
for native shrubs (p = 0.052). Overall, C. meyenii does not seem to be masking any major changes within 
native understory. 

The data was also analyzed to see if there were any differing patterns of change in cover in areas with 
high vs. low native canopy cover. In areas with < 50% native canopy, there was no significant change in 
percent cover for any of the vegetation categories. However, in areas with > 50% native canopy, there 
was a significant increase in native canopy cover (p = 0.007), with a change in the median native canopy 
cover from 55% in 2010 to 65% in 2013. 

There were no significant changes in species frequency or species richness among plots, and no updates 
for the MU priority weed list.  

Summary: Results from vegetation monitoring at Ohikilolo Upper MU Priority area 1 in 2013 indicate 
that weeding efforts during the prior three years were sufficient to prevent further expansion and 
encroachment of non-native vegetation. Native canopy cover increased in areas with high native canopy 
cover, but remained unchanged in areas with low native canopy cover.  

Since the plant community monitoring protocol was designed to address multiple MU level management 
goals, the following results were separated into sections.  The goals, monitoring objectives, and statistical 
thresholds used for analysis came from the MIP. 

Monitoring Actions: 

Surveys 

Army Training?: No 
Other Potential Sources of Introduction: NRS, goats, recreational hikers 
Survey Locations: Roads, Landing  Zones, Fencelines, High Potential Traffic Areas. 

Management Objective: 
• Prevent the establishment of any new invasive alien plant or animal species through regular

surveys along roads, landing zones, camp sites, fencelines, trails, and other high traffic areas. 

Monitoring Objectives: 
• Quarterly surveys of LZs (if used).
• Note unusual, significant or incipient alien taxa during the course of regular field work.

Surveys are designed to be the first line of defense in locating and identifying potential new weed species.  
At Ohikilolo, landing zones are checked when used (not exceeding once per quarter), and transects along 
fencelines are inventoried quarterly.  LZs within the MU include the following: Ohikilolo Mid (76), 
Pisonia (74), Koiahi (72), Red Dirt (70), and Makua Big Ridge (71).  LZ surveys for this MU also include 

Year Action Quarter 
MIP YEAR 12 Oct.2015 
through Sept.2016 

• Conduct vegetation monitoring across the
accessible areas of Upper Ohikilolo. 

• 2

MIP YEAR 15 Oct.2018 
through Sept.2019 

• Conduct vegetation monitoring across the priority
1 area of Upper Ohikilolo. 

• 2



the Nike Site LZ.  This Nike Site LZ is not in the MU, however it is where gear and personnel are usually 
flown from when accessing LZs in the Ohikilolo MU.  Vehicle and personnel traffic across the Nike Site 
LZ is present; therefore quarterly surveys for both weeds and invasive insects at this LZ are important.  
Additionally, the road up to the Nike site is also surveyed once a year to track weed movement along the 
road, and to detect and prevent any new incipient weeds from being transported by vehicle or helicopter.   

Weed Survey Actions: 

Incipient Control Areas 

Management Objective:  
• As feasible, eradicate high priority species identified as incipient invasive aliens in the MU.
• Conduct seed dormancy trials for all high priority incipients.

Monitoring Objective: 
• Visit ICAs at stated re-visitation intervals.  Control all mature plants at ICAs and prevent any

immature or seedling plants from reaching maturity.  

Management Responses: 
• If unsuccessful in preventing immature plants from maturing, increase ICA revisitation interval.

ICAs are drawn around each discrete infestation of an incipient invasive weed.  ICAs are designed to 
facilitate data gathering and control.  For each ICA, the management goal is to achieve complete 
eradication of the invasive taxa.  Frequent visitation is often necessary to achieve eradication.  Seed bed 
life/dormancy and life cycle information is important in determining when eradication may be reached; 
much of this information needs to be researched and parameters for determining eradication defined.  
NRS will compile this information for each ICA species.   

The table below summarizes incipient invasive taxa at Ohikilolo (Upper).  Appendix 3.1 of the MIP lists 
significant alien species and ranks their potential invasiveness and distribution.  Each species is given a 
weed management code: 0 = not reported from MU, 1 = incipient (goal: eradicate), 2 = control locally.  
While the list is by no means exhaustive, it provides a good starting point for discussing which taxa 
should be targeted for eradication in an MU.  NRS supplemented and updated Appendix 3.1 with 
additional target species identified during field work.  In many cases, the weed management code 
assigned by the MIP has been revised to reflect field observations.   ICAs are not designated for every 
species in the table below; however, occurrences of all species in the table should be noted at Ohikilolo.  
ICAs have been designated for taxa with astericks.   

Year Action Quarter 
MIP YEAR 11 Oct.2014 
through 
MIP YEAR 15 Sept.2019 

• Survey LZs once per quarter (no use, no survey) • 1-4 (if used)



Summary of Potential ICA Target Taxa 
Taxa MIP 

weed 
mgmt.. 
code 

Notes No. 
of  
ICAs 

O
ri

gi
na

l 

R
ev

is
ed

 

Araucaria 
columnaris* 

1 1 Nearby mature plant is dead.  Will continue to sweep ICAs for 
immature individuals; zero tolerance for individuals in WCAs. Have 
observed seeds in area blown in from outside the MU.  Therefore, 
reassessment of eradication goals may be needed.   

1 

Axonopus 
fissifolius 

1 2 Grass is prevalent on Ohikilolo LZ, but does not impact forest 
patches greatly.  Will continue to control locally with other grasses 
during grass sweeps.  

0 

Blechnum 
appendiculatum 

2 2 Zero tolerance for isolated patches found during weed sweeps.  Will 
procede with B. appendiculatum related monitoring objectives (see 
WCA section below). 

0 

Cirsium 
vulgare* 

0 1 Treated as an ICA since 2002.  Will continue to sweep/treat every 6 
months. 

1 

Ehrharta 
stipoides* 

0 1 First recognized in 2005; ongoing treatment since that date. 
Population is however increasing, likely due to irregularity of 
treatment and treatment method.  Assess efficacy of Roundup 1% 
over Fusilade II, perform life cycle study, determine effective 
treatment intervals.   

1 

Fraxinus uhdei* 0 2 Few plants found over the course of weed control history at 
Ohikilolo. Will continue to treat locally with other weeds during 
sweeps once determined ICA is clear of recruits. 

2 

Grevillea 
robusta 

2 2 Targeted for control in all WCAs, especially WCAs along main crest 
line. 

0 

Morella faya 1 0 Controlled in 1999.  Has not been seen since.  If found again will 
create an ICA 

0 

Passiflora 
suberosa 

0 2 Has been identified in several WCAs.  Will be targeted for local 
control.  If population increases dramatically will consider more 
aggressive control. 

0 

Pterolepis 
glomerata* 

0 1 An immature plant and a newly mature plant (flower and immature 
fruit only) were discovered on the camp LZ in January 2016. An ICA 
has been established and additional surveys will be conducted to 
determine the extent of the population. 

1 

Rubus argutus* 0 1 No reproductive individuals seen since 2005.  Resprouts often found; 
need to refine control measures to reduce re-treatment.  ICAs checked 
every 6 months. 

2 



ICA Actions 
Year Action Quarter 
MIP YEAR 11 
Oct.2014 through 
MIP YEAR 12 
Sept.2016 

• Discontinue Aracol ICA; treat as targets in WCAs and treat only as
frequently as visit WCA.

• Continue control at Cirvul ICA
• Continue control at Rubarg -02 ICA
• Continue control at Rubarg -03 ICA
• Continue control at Ehrsti ICA’s
• Continue control of PteGlo ICA and survey for new plants

• 1

• 1,3
• 1,3
• 2,4
• 1-4
• 1-4

MIP YEAR 13 
Oct.2016 through 
Sept.2017 

• Declare eradication of Frauhd ICA if no individuals found Qtr 4
2016.  

• Perform life cycle study on EhrSti
• Perform herbicide trials on EhrSti to determine most effective

treatment

• 4

• 1
• 1

MIP YEAR 13 
Oct.2016- through 
MIP YEAR 15 
Sept.2019 

• Continue control at Cirvul ICA till reach eradication
• Continue control at Rubarg -02 ICA till reach eradication
• Continue control at Rubarg -03 ICA till reach eradication
• Continue control at EhrSti ICA’s
• Contine control at for PteGlo ICA’s

• 1
• 1,3
• 2,4
• 1-4
• 1-4

Incipient and Weed Control Areas at Ohikilolo 



Incipient and Weed Control Areas at Ohikilolo 

Ecosystem Management Weed Control (WCAs) 

MIP Goals: 
• Within 2m of rare taxa: 0% alien vegetation cover
• Within 50m of rare taxa: 25% or less alien vegetation cover
• Throughout the remainder of the MU: 50% or less alien vegetation cover

Management Objectives: 
• Maintain 50% or less alien vegetation cover in the understory across the MU.
• Reach 50% or less alien canopy cover across the MU in the next 5 years.
• In WCAs within 50m of rare taxa, work towards achieving 25% or less alien vegetation cover in

understory and canopy.

Management Responses: 
• Increase/expand/re-prioritize weeding efforts if MU vegetation monitoring (conducted every 3

years) indicates that goals are not being met. 
• Outplant common natives to increase native canopy/understory cover and reduce weed control

efforts 

Ecosystem level management at this MU has been conducted throughout the less steep, forest patches 
(WCA 10 & 13 in maps above). While these forest patches are a unique vegetation type for such a narrow 
ridge, very few MIP rare plant species are found in this habitat.  Current management helps preserve the 



forest found on this ridge, however, Prichardia kaalae and Achatinella mustelina are the only MIP 
species that benefits from management of this vegetation type.  Management for the rare cliff MIP species 
is currently limited by the steepness of the terrain.  Weed control methods on rappel, or through ballistic 
technology are not well developed, however site preparation for OANRP outplantings have been 
conducted. Weed control on cliff areas will need to be explored given declining habitat for rare cliff 
species. 

Weed management in the forest patches has also been historically prioritized because the areas had 
overall more native cover to begin with.  Due to the history of consistent weed control in these forest 
patches, re-visitation frequencies have lessened, and effort will now be made to expand into new weedier 
areas. 

Prioritizing weed control in the various WCAs is a critical step to meet MIP goals and still needs to be 
done for this MU plan. Weed control coupled with planting common natives is required for many areas. 

Schinus terebinthifolius is one of the most widespread and worst weeds throughout the MU. Results are 
still pending for IPA trials. Regardless of those IPA trials, more aggressive control of this weed tree is 
needed in the various WCAs. Control will need to be selective and phased over time in numerous areas to 
avoid replacement with other weed species (grasses and weedy ferns). 

While weed control directly around rare plant populations on cliffs will be difficult, there are a few 
management actions that have been identified as benefiting the greater ridge ecosystem, thereby 
benefiting the rare species as well. One of these actions is thinning Schinus terebinthifolius.  This weedy 
tree is well known for growing large and falling over, in addition to using water resources.  The ground is 
severely disturbed, causing greater erosion and invasion by other weeds, and the fallen tree often 
continues to grow, excluding any understory beneath the mass of tree.  Grevillea robusta is similar in that 
it becomes unstable as it grows taller in shallow soil on cliffs.  Thinning these tree species along and just 
off the crest of ridges can help preserve the integrity of steep habitat onto which rare species can spread.  
Thinning non-native tree species directly adjacent to native species also allows native tree canopies to 
occupy that space overtime. Common native species will be evaluated for their potential to replace these 
trees in steep areas where erosion is an issue.   

WCA Ohikilolo-03 Prikaa-I 
Veg Type: Mesic Mixed Forest 
MIP Goal: Less than 25% non-native cover  
Targets:  All weeds and grasses with emphasis on slow removal of S. terebinthifolius and G. robusta.  

Still need to evaluate control of B. appendiculatum.   
Notes:   Prichardia kaalae reintroduced in this area.  A. mustelina may also still be present, however 

translocation began in 2016. Conduct gradual removal of canopy weeds, focusing on S. 
terebinthifolius and G. robusta to foster native recruitment. Minimize changes to light levels, 
but open canopy around P. kaalae reintroductions to give them more sun.  Remove 
understory weeds, focusing on shrubs, herbs, and Christella parasitica. Plant Dodonea 
viscosa in large numbers to complement weedy canopy removal.  Determine other 
appropriate species to use such as Myrsine lessertiana, Pleomele forbsii, and Nestigis 
sandwichensis. 

Actions: 
Year Action Quarter 
MIP YEAR 11 
Oct.2014 through 

• Assess/control weedy grasses throughout reintroduction area.  Control
within WCA, but focus on perimeter to prevent ingress. 

• 1



MIP YEAR 15 
Sept.2019 

• Conduct annual sweep for understory weeds and gradual removal of
canopy weeds. 
• Annually assess common reintroduction options and usefulness; plant as
needed 

• 1

• 4

WCA Ohikilolo-06 Sanmar MMR-A 
Veg Type: Mesic Mixed Forest 
MIP Goal: Less than 25% non-native cover 
Targets:   Grasses, Bidens pilosa, Bidens alba, Stachytarpheta dicotoma, Ageratina adenophora, S. 

terebinthifolius and G. robusta. 
Notes:   Weed control is focused around S. mariversa in this WCA. Weed control also benefits K. 

parvula, V. chamissoniana subsp. chamissoniana, D. herbstobatae found on cliffs nearby and 
below the WCA.  The WCA is just off the main ridge crest of Ohikilolo and control is 
therefore limited by steep terrain.  Only a limited amount of area in S. mariversa habitat is 
accessible for weed control without rappel gear, and the WCA size reflects this. Weed control 
will be conducted every two years, to remove weedy trees gradually, focusing on S. 
terebinthifolius, and G. robusta.  Some shade benefits S. mariversa (anecdotal observations 
from Kamaileunu Ridge) and tree removals will need to be balanced against light levels for 
this species. Weedy grass/shrub control around S. mariversa will be evaluated annually.  
Conduct all weed control in spring (grasses in particular), when S. mariversa is visible to 
minimize trampling potential. Sweep through population, but also focus on edges, especially 
at bottom, to expand habitat, and along fence to prevent ingress. 

Actions: 
Year Action Quarter 
MIP YEAR 11 Oct.2014 
through 
MIP YEAR 15 Sept.2019 

• Evaluate need for weedy grass/shrub control; control as needed
• Control weedy trees gradually

• 2
• 2

WCA Ohikilolo-08 Ridge Crest and Slope 
Veg Type: Mesic Mixed Forest 
MIP Goal: Less than 50% non-native cover 
Targets:   Schinus terebinthifolius, G. robusta, various weedy grasses 
Notes:   Weed control is conducted in this WCA in order to protect habitat for a variety of 

MIP species on the upper slopes at the top of the cliffs, just below the ridge crest.  Weedy 
trees are targeted for gradual removal to prevent further erosion of the ridge, and allow for 
native canopy regeneration.  This WCA is also very steep, and the majority of the weed 
control will be conducted on the ridge crest.  A complete sweep of the entire WCA will be 
expected within a 3 year timeline.  A re-sweep will be conducted 3 years later. 

Actions: 
Year Action Quarter 
MIP YEAR 11 Oct.2014 
through 
MIP YEAR 15 
Sept.2019 

• Remove all G. robusta and some S. terebinthifolius to maintain
some canopy.  Focus along ridge crest and down side ridges 
where feasible. Work to sweep entire WCA in 3 years. Spray 
grasses as needed. 

• 1

WCA Ohikilolo-09 Makai Gulch 
Veg Type: Mesic Mixed Forest 
MIP Goal: Less than 25% non-native cover 



Targets:   All Grevillea robusta will be targeted in this WCA, and S. terebintifoilus will be gradually 
removed. There is a large suite of understory weeds, and all will be targeted.   

Notes:   As per the MIP year 6, this WCA was expanded  to include more forest patch, and included 
several A. macrocarpus var. macrocarpus individuals. However there are no remaining live 
A. macrocarpus var. macrocarpus left in the WCA. Due to a decline in the need for weed 
control in neighboring forested WCAs, weed control has been expanded to this weedier, yet 
similar forest patch.  Weedy trees will be removed gradually to minimize light changes.  
Grass spray will follow annually as needed. Common native reintroductions of A. koa, D. 
sicosa, Myrsine lessertiana, and Microlepia strigosa within the light gaps will help to shade 
out these grasses over time.  

Actions: 
Year Action Quarter 
MIP YEAR 11 
Oct.2014 through 
MIP YEAR 15 
Sept.2019 

• Continue to conduct current weed sweep (from upper to lower
regions) in areas with high density of native cover. 
• Spray grasses annually, focus on fenceline and newly weeded
areas 
• Assess WCA for common outplantings

• 1,3

• 3

• 4

WCA Ohikilolo-10 Forest Patch Exclosure 
Veg Type: Mesic Mixed Forest 
MIP Goal: Less than 25% non-native cover 
Targets:   All weeds are targeted for removal.  Understory weeds include: Stachytarpheta australis,  

Rubus rosifolius, Ageratina adenophora, Clidemia hirta and a variety of grasses.  Very few 
non-native canopy trees remain in this WCA, and all are targeted for removal. 

Notes:   Due to the high density of native cover, this WCA has one of the longest histories of weed 
control at Ohikilolo.  It was also the area targeted first for fencing before all the goats were 
removed from Makua Valley.  This area was highly impacted by goats browsing on the native 
vegetation; fencing and goat removal has contributed greatly to native regeneration.  In this 
WCA, there is a large P. kaalae reintroduction as well as many A. mustelina.  The long term 
weed control along with fencing has decreased many weedier pockets found throughout this 
WCA exclosure.  Common native reintroductions of A. koa, Myrsine lessertiana, and 
Microlepia strigosa have also been used to fill in weedy areas and more plantings are needed 
along the fenceline corridor to minimize edge effects as well as provide for more snail 
habitat. Weed control currently consists of weed sweeps through the entire WCA for all 
weeds every 2-3 years.  A few weedier areas and the fence zone should be targeted more 
frequently.  Grasses are also targeted throughout the entire WCA annually as needed.   

Actions: 
Year Action Quarter 
MIP YEAR 11 
Oct.2014 through 
MIP YEAR 15 
Sept.2019 

• Control grass throughout forest exclosure annually
• Control weeds in weedy zones (below LZ, sanmar reintro,
fenceline) annually. 
• Conduct weed sweeps across entire forest patch exclosure every 2-3
years 
• Monitor common reintroductions as needed

• 3
• 3

• 3

• 3

WCA Ohikilolo-11 Prikaa A Patch 
Veg Type: Mesic Mixed Forest 
MIP Goal:  Less than 25% native cover. 



Targets:   Understory: A. adenophora, L. camara, Stachytarpheta australis, A. riparia. 
Overstory: Schinus terebinthifolius 

Notes:   This WCA surrounds the largest patch of wild P. kaalae.  This WCA has not had a significant 
amount of weed control as it is steep and as P. kaalae seedlings began to emerge throughout 
the patch, the threat of trampling was a concern.  The patch is now full of hundreds of 
immature P. kaalae and trails been made through the patch to reduce trampling.  Along with 
the P. kaalae, the canopy in the WCA is dominated by Meterosideros tremuloides and 
Schinus terebinthifolius. S. terebinthifolius has been thinned around the P. kaalae and 
continual slow removal of S. terebinthifolius is planned throughout the WCA. 

 
Grass sprays will also be important follow-up to S. terebintifolius removal.  There is a 
significant amount of Melinus minutiflorus throughout the WCA.  In the past there was 
concern that spraying grasses in the WCA with the grass specific herbicide, Fusilade would 
affect P. kaalae seedlings, also monocots. Spray trials were conducted on freshly germinated 
seedlings, and about 2 year old greenhouse P. kaalae plants.  No detrimental effect to these 
plants was noted. Additionally grass sprays have been conducted in a field trial to look for 
effects of Fusilade (used with surfactant) on P. kaalae.  No affect was observed from the field 
trials so grass sprays will be conducted annually, or as needed.   

 
 Common native reintroductions of D. viscosa are targeted for this WCA as there is a 

significant amount of eroded, bare dirt area on the edge of the P. kaalae patch.  M. 
minutiflorus covers a good portion of this erosion scar, and will not be removed until 
something else can be planted to stabilize the soil there.  B. appendiculatum also accounts for 
a significant amount of ground cover within the WCA.  Prichardia kaalae consistently 
germinate through this mat of ferns, and therefore aggressive removal of the fern in this 
sensitive WCA will not be initiated until much more is understood about potential B. 
appendiculatum effects and control. Mass plantings of D. viscosa with B. torta seed sow over 
several years on the erosion area beginning at the top may help to stabilize the slope.  

   
Actions:   
Year  Action Quarter 
MIP YEAR 11 Oct.2014 
through 
MIP YEAR 15 Sept.2019 

• Conduct canopy/understory weed control annually 
• Evaluate potential for use of common natives; select species to use 
• Spray grasses annually, or as needed  
• Plant common natives if deemed useful 
 

• 2 
• 2 
• 2 
• 2 

 
WCA Ohikilolo-13 Mauka Patch/Lancam Gulch 
Veg Type: Mesic Mixed Forest 
MIP Goal: Less than 25% non-native cover 
Targets:  Understory: R. rosifolius, L. camara, B. appendiculatum, A. riparia, S.  australis and 

Erigeron karvinskianus  
 Overstory: S. terebinthifolius 
Notes:   Another P. kaalae reintroduction is established in this WCA, and A. mustelina are found here 

as well.  This WCA also has a long history of weed control.  This WCA was also greatly 
impacted by goat browse.  Since the removal of goats, there has been a significant increase in 
native fern and F. arborea cover.  The areas with dense native cover are still patchy, but are  
modestly increasing.  Weed sweeps are conducted through the entire WCA, but more 
frequent efforts target weedier patches between native areas, or on the edges of native areas 
to allow for expansion.   



A significant amount of grass is present throughout this WCA, especially in the more open 
areas where canopy is lacking.  Biannual grass sprays may be initially required to set grass 
back, and later reduced to annually. Common native shrubs and understory are ideal for the 
weedier areas of this WCA where there is eroded bare ground, or areas densely covered in 
grass.  Common reintroductions already established will be monitored every 1-2 years 
depending on how long ago they were planted.  

Erigeron karvinskianus is currently spreading and needs aggressive control to reduce the 
impacts of this habitat modifying weed. 

The incipient weed Ehrharta stipoides was found several years ago in this WCA and is 
targeted for complete eradication as an ICA.  This grass occurs in isolated patches in several 
areas, and spread of any kind will not be tolerated.  This grass is problematic to treat as it 
does not respond well to the grass specific herbicide Fusilade (Fluazifop-p-Butyl). Staff have 
seen effective control of small patches with Glyphosate, although the seedlings of the grass 
seem to be able to reach maturity faster than the six weeks return interval that the staff is 
currently operating under. Growth trials of the grass, as well as trials of other grass specific 
herbicides would help to determine the best control method for E. stipoides.  

This WCA is where B. appendiculatum control trials were conducted and monitored, and  
techniques developed in these trials have been used across several MU’s.  There are slopes in 
this MU where the understory is completely dominated by the weedy fern, most notably in 
areas lacking overstory.  Most control measures are rather aggressive at this point, and these 
methods will have to be weighed against the benefit for native cover and or the establishment 
of other understory weeds. Further investigations into control of this fern will continue to take 
place in this MU in areas where no rare species will be affected. 

During the 10 months period in 2015/2016 when the MU was closed for access to OANRP 
staff, R. rosifolius gained significant presence in the understory. Currently there are trials 
being conducted in the Kahanahaiki MU to determine the best control technique for this 
shrub.  

Actions: 
Year Action Quarter 
MIP YEAR 11 
Oct.2014 
through 
MIP YEAR 15 
Sept.2019 

• Conduct weed sweeps across WCA twice a year. Remove canopy gradually,
focus on A. macrococcus and M. lessertiana gulches. Use more aggressive control 
in Lancam Gulch and along cabin slope. 
• Spray grass across WCA quarterly to annually
• Monitor common reintros planted quarter 1 2008 as needed (M. strigosa)
• Monitor common reintros planted 2004 and 2005 as needed (A. koa)
• Monitor common reintros planted 2016 as needed (mixed).
• Determine methods for B. appendiculatum control and monitoring and establish
plots. 
• GPS lower portion of WCA to ensure includes all suitable P. kaalae habitat for
reintroduction and prior weed control 

• 2,4

• 2,4
• 3
• 3
• 3
• 1

• 4



WCA Ohikilolo-14 
Veg Type: Mesic Mixed Forest 
MIP Goal: Less than 25% native cover 
Targets:   Melinus minutiflora and other weedy grasses 
Notes:   This WCA focuses around management for T. filiforme. The WCA has a steep, almost 

pyramid shape, throughout which a population of T. filiforme is found.  The weed control 
goal for this WCA is to keep grasses such as M. minutiflora from occupying this steep, rocky 
niche habitat.  Grass control has only been conducted at this WCA once so far.  The steep, 
fragile terrain, and the frequent high winds make grass control very difficult within this 
WCA.  Grass control will continue with a grass specific herbicide in handsprayers, or small 
backpack sprayer, and only on days when winds are low.  Due to steep terrain, management 
other than grass spray is very limited. 

Actions: 
Year Action Quarter 
MIP YEAR 11 Oct.2014 
through 
MIP YEAR 15 Sept.2019 

• Spray grass throughout WCA as needed, balance with
potential damage to fragile habitat 

• 1

WCA Ohikilolo-17 Ctenitis Ridge 
Veg Type: Mesic Mixed Ridge 
MIP Goal: Less than 25% non-native cover 
Targets:   Gradually remove S. terebinthifolius. Target all understory species focusing on patches of A. 

adenophora and other understory weeds. 
Notes:   This WCA is the only WCA east of Ohikilolo-14.  It is a smaller WCA, and management has 

been conducted in this area because a reintroduction of P. kaalae has been established and 
fenced.  The area has patches of M. tremuloides canopy, however does not have a continuous 
dense native cover.  The area has benefited from the gradual weed control of S. 
terebinthifolius and removal of dense thickets of A. adenophora.  M. strigosa has also been 
planted with hopes of establishing a denser native ground cover.  Common reintroductions 
will continue, and will be monitored annually until well established.  B. appendiculatum is a 
problem in this WCA as with many others in this MU and control is needed.  Grass spray has 
not yet been conducted in this WCA, however M. minutiflora patches have been noted and a 
spray regime will be implemented if determined necessary.   

Actions: 
Year Action Quarter 
MIP YEAR 11 
Oct.2014 through 
MIP YEAR 15 
Sept.2019 

• Conduct weed sweeps targeting area around P. kaalae biannually
• Monitor/plant common natives particularly along ridgeline
• Spray grasses if needed

• 2,4
• 4
• 2

WCA Ohikilolo-20 Butterfly below Exclosure 
Veg Type: Mesic Mixed Ridge 
MIP Goal: Less than 25% non-native cover 
Targets:   All G. robusta, P. cattleianum, and Toona ciliata will be targeted in this WCA, and S. 

terebintifoilus will be gradually removed. There is a large suite of understory weeds, but will 
only be targeted around rare plant species.   

Notes:   This WCA is makai of the WCA’s Ohikilolo-09 & 10.  It is a relatively large WCA although 
not all of the terrain is walkable. There are wild P. kaalae on either side of the WCA, 
scattered individuals of D. herbstobatae, Melicope makahae, Chrysodracon forbseii, and a 



population of A. mustelina. The few weed control sweeps that have been conducted here have 
been on the ridges on the eastern and western sides of the WCA. The area has benefited from 
the gradual weed control of S. terebinthifolius on the western side known as “big ridge”. 
Canopy weeds will be the main target of limited weed sweeps in this WCA, understory 
weeding will occur around rare plant species.   

Actions: 
Year Action Quarter 
MIP YEAR 11 
Oct.2014 through 
MIP YEAR 15 
Sept.2019 

• Control canopy species across WCA, focusing on Psicat, Grerob, Toocil,
AraCol and any other less common species.  Sweep walkable areas of WCA 
every 3 years.  

• 4

Rodent Control 
Threat level:    High  
Current control method:  A-24s, snap traps, hand broadcast of rodenticide 
Seasonality:  Year-Round 
Number of control grids: 5,133 snap traps and 53 A-24s total 

Primary Objective:  
• To maintain rat/mouse populations to a level that facilitates stabilized or increasing plant and

snail populations across the MU by the most effective means possible.

Management Objective: 
• Continue to maintain trapping grid around Achatinella mustelina and rare plant populations.
• Less than 10% activity levels in rat tracking tunnels.
• Continue to evaluate results of hand-broadcast of rodenticide for MU wide protection.

Monitoring Objectives: 
• Monitor tracking tunnels to determine rodent activity within trap grid once a quarter.
• Monitor ground shell plots for predation of A. mustelina by rats.
• Monitor P. kaalae and Pteralyxia macrocarpa as focal species to determine the occurrence of

fruit predation by rats.

Monitoring Issues: 
• An acceptable level of rat activity, which promotes stable or increasing A. mustelina, P. kaalae,

and P. macrocarpa populations, has not been clearly identified.  It could be very low, less than
2%, or very high, 40%; in New Zealand, studies have shown that rat activity levels of 10% are
low enough to maintain certain rare bird populations.  A 10% activity level may also be the most
achievable level using a large scale trapping grid. In order to determine this acceptable level,
more intensive monitoring of rare resources is required.

Localized Rodent Control: 
• Grids are centered around and extend slightly beyond the boundaries of the populations being

protected.  Monitoring of rat activity via tracking tunnels will be vital in determining whether
control is having the desired effect, as will intensive monitoring of the rare snail and plant
populations.



Hand broadcast Trial: 
• As stated in the rodent management chapter in the year end report for 2016, Ohikilolo was chosen

as the site to use up excess D-50 (Diphacinone) bait from the Kahanahaiki hand broadcast, as the
size of the area was equal to the broadcast area application rate of the remaining bait, and would
possibly benefit P. kaalae,. The operation was conducted within label requirements and occurred
on June 7th and 14th. No carcasses of rodents or non-targets were found by staff while conducting
other operations within the area three weeks after the broadcast. Tracking tunnels are monitored
every 6 weeks at this site and were monitored the night before the first broadcast. The percent
activity the night before the first broadcast was 7.4% and 5 weeks later there was 0% rodent
activity. However, when the tunnels were run September 6th the tunnels were tracking at 14% rats
and 40% mice, which is unfortunately above average. Further analysis is needed to determine if
D-50 is a viable tool for rodent control at Ohikilolo.

MU Rodent Control Actions: 
Year Action Quarter 
MIP YEAR 13 Oct.2016 
through Sept.2017 

• Evaluate efficiency/efficicacy of D-50 usage at
Ohikilolo

1 

MIP YEAR 11 Oct.2014 
through 
MIP YEAR 15 Sept.2019 

• Maintain trapping grid and monitoring tunnels
twice quarterly

• Hand broadcast D-50 if determined to be effective

1,2,3,4 

TBD 



Predatory Snail Control 

Species:  Euglandina rosea (rosy wolf snail), Oxychilus alliarus (garlic snail) 
Threat level:  Low (E. rosea not found in MU, O. alliarus not confirmed) 
Control level:  Localized 
Seasonality:  Unknown 
Number of sites:  Achatinella mustelina sites 
Acceptable Level of Activity:  Unknown 
Primary Objective: Reduce predatory snail populations to a level optimal for Achatinella mustelina 
survival. 

Management Objective: 
• Continue to develop better methods to control predatory snails
• Keep sensitive snail populations safe from predatory snails via currently accepted methods (such
as gear inspection/sanitation protocols, hand removal of alien snails, construction of barriers which 
prevent incursion from alien snails). 

Monitoring Objectives: 
• Annual or every other year census monitoring of A. mustelina populations to determine
population trend. 
• Annual searches for predatory snails to confirm their absence in proximity to A. mustelina.

No baits have been developed for the control of predatory snails. Little is known regarding their 
distribution and prey preference. Control is limited to hand removal and gear sanitation protocols to 
prevent inadvertent transport to the MU. Visual searches are time-consuming, difficult, and not feasible 
over large areas and in steep terrain. It is also unknown whether predatory snail populations are reduced 
by hand removal. Although systematic searches for E. rosea have not been undertaken, anecdotal 
observations suggests they are absent from this MU. No searches for O. alliarus have been completed. 

Predatory Snail Control Actions: 
Year Action Quarter 
MIP YEAR 11 
Oct.2014 through 
MIP YEAR 15 
Sept.2019 

• Determine if any E. rosea or O. alliarus snails are present in
proximity to  A. mustelina populations 
• Implement control as improved tools become available
• Continue sanitation protocols for each access

• 1-4

Ant Control 
Species:  Pheidole megacephala, Ochotellus glaber amongst other species 
Threat level:  Low 
Control level:  Only for new incipient species  
Seasonality:  Varies by species, but nest expansion observed in late summer, early fall  
Number of sites:  3 (Cabin, Landing Zone, Trails) 
Acceptable Level of Ant Activity:  Acceptable at present densities 
Primary Objective: Eradicate incipient ant invasions and control established populations when densities 
are high enough to threaten rare resources. 



Management Objective: 
• If incipient species are found and deemed to be a high threat and/or easily eradicated

locally (<0.5 acre infestation) begin control using a bait containing Hydramethylnon 
(Amdro, Maxforce or Seige). 

Monitoring Objective: 
• Continue to sample ants at human entry points (landing zone, fence line) a minimum of

once a year. Use samples to track changes in existing ant densities and to alert NRS to 
any new introductions. 

Ants have been documented to pose threats to a variety of resources, including native arthropods, plants 
(via farming of Hemipterian pests), and birds.  The distribution and diversity of ant species in upland 
areas on Oahu, Ohikilolo, has only begun to be studied and changes over time.  Impacts to the rare species 
present in Ohikilolo remain unknown, but it is likely they are having some type of effect on the ecosystem 
at large.  NRS have already conducted some surveys across Ohikilolo to determine which ant species are 
present and where they are located.  Surveys were conducted using a standardized sampling method (see 
Appendix Invasive Ant Monitoring Protocol, this document). Only half of six surveys attempted have 
yielded ants, suggesting ants are at low densities in this area. Species present are widely established and 
control is not recommended at this time. 

Ant Control Actions: 
Year Action Quarter 
MIP YEAR 11 
Oct.2014 through 
MIP YEAR 15 
Sept.2019 

• Conduct surveys for ants across MU with bait cards annually
• Analyze results of surveys, develop management
recommendations 
• Implement control as needed
• Continue sanitation protocols for each access

• 3

Fire Control 
There is no recent history of fires burning close to this section, Ohikilolo (Upper), or the MU.  The area is 
somewhat protected by barren cliffs, however it is still assumed that fire is a threat to this area of the MU.  
The best way to address fire threats will be through early response and assistance from Wildland Fire 
crews to any fires in Makua Valley or adjacent areas.  Additionally, NRS will use resources to assist in 
controlling fires in Makaha and Keaau Valleys on the south side of the MU. 

Camp fires were started in the adjacent Keeau area and lower down on the ridgeline. Campfires perhaps 
pose a greater threat than fires which start in the lower reaches of Makua and Keeau. This is a difficult 
area to police and additional signage is needed as a preventative action.   



Action Table  
Species names are written as six-digit abbreviations, such as ‘TooCil’ instead of Toona ciliata, for the sake of brevity. 

Action Type Actions 

MIP Year 11 
Oct 2014-
Sept 2015 

MIP Year 12 
Oct 2015-
Sept 2016 

MIP Year 13 
Oct 2016-
Sept 2017 

MIP Year 14 
Oct 2017-
Sept 2018 

MIP Year 15 
Oct 2018-
Sept 2019 

4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 

Ungulate Control 
Maintain fence and install snares for goat ingress 
as needed 

Vegetation Monitoring 
Conduct vegetation monitoring across the 
accessible areas of Upper Ohikilolo. 

Conduct vegetation monitoring across the priority 
1 area of Upper Ohikilolo. 

General Survey Survey LZs once per quarter (no use, no survey) 

ICA 
 MMR-AraCol-01 

Discontinue Aracol ICA; treat as targets in WCAs 
and treat only as frequently as visit WCA. 

ICA  
MMR-CirVul-01 

 Monitor/control CirVul twice a year for MIP years 
11 & 12, then once a year until eradication 
achieved. Survey entire ICA.  Pick and remove 
from field any potentially mature fruit. 

ICA 
MMR-RubArg-02 

Monitor/control Rubarg at Hedpar below red dirt 
puu twice annually.  Use spades to dig 
roots/runners out of ground.  Treat with 40% G4 or 
other strong chemical. 

ICA 
MMR-RubArg-03 

Monitor/control Rubarg in lancam gulch twice 
annually. Use spades to dig roots/runners out of 
ground.  Treat with 40% G4. 

ICA 
MMR-EhrSti-01 

Perform life cycle study to determine proper 
retreatment interval. Perform Herbicide trials to 
determine the best treatment.  



Action Type Actions 

MIP Year 11 
Oct 2014-
Sept 2015 

MIP Year 12 
Oct 2015-
Sept 2016 

MIP Year 13 
Oct 2016-
Sept 2017 

MIP Year 14 
Oct 2017-
Sept 2018 

MIP Year 15 
Oct 2018-
Sept 2019 

4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 

ICA 
MMR-EhrSti-01 

Monitor/control Ehrsti at Pinetree LZ site 
quarterly, or more often as possible.  Pick and 
remove from field any potentially mature fruit.  
This species is cryptic and can be difficult to id.  
Consider using preemergents. 

ICA 
MMR-EhrSti-03 

Monitor/control Ehrsti at Koiahi site quarterly.  
Pick and remove from field any potentially mature 
fruit.  This species is cryptic and can be difficult to 
id.  Consider using preemergents. 

ICA 
MMR-EhrSti-04 

Monitor/control Ehrsti at White X site quarterly.  
Pick and remove from field any potentially mature 
fruit.  This species is cryptic and can be difficult to 
id.  Spray with preemergents. 

ICA 
MMR-EhrSti-08 

Monitor/control Ehrsti at old SanMar reintro site in 
Forest Exclosure quarterly, or 6x year if possible.  
Pick and remove from field any potentially mature 
fruit.  This species is cryptic and can be difficult to 
id.  Consider using preemergents. 

ICA 
MMR-FraUhd-01 

Declare eradication of Frauhd ICA if no 
individuals found Qtr 2 2016.  

ICA 
MMR-PteGlo-02 

Monitor/control Pteglo at Ohikilolo Pinetree LZ 
quarterly.  Pick and remove from field any 
potentially mature fruit. Use OUST herbicide to 
exhaust seedbank. Remove soil as feasible. 

ICA 
MMR-PteGlo-03 

Monitor/control Pteglo at Ctenitis Fence line 
quarterly (minimum 2x year).  Pick and remove 
from field any potentially mature fruit. Use OUST 
herbicide to exhaust seedbank. Remove soil as 
feasible. 

WCA 
Ohikilolo-03 

Control weedy grasses throughout reintroduction 
area, as needed.  Sweep within WCA, but focus on 
perimeter to prevent ingress. 



Action Type Actions 

MIP Year 11 
Oct 2014-
Sept 2015 

MIP Year 12 
Oct 2015-
Sept 2016 

MIP Year 13 
Oct 2016-
Sept 2017 

MIP Year 14 
Oct 2017-
Sept 2018 

MIP Year 15 
Oct 2018-
Sept 2019 

4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 
Conduct annual sweep for understory weeds and 
gradual removal of canopy weeds. 

Annually assess common reintroduction options 
and usefulness; collect D. viscosa, plant as needed. 

WCA 
Ohikilolo-06 

Evaluate need for weedy grass/shrub control; 
control as needed 

Control weedy trees gradually, every 2 years as 
needed.  Minimize light level changes, particularly 
around Sanmar. 

WCA 
Ohikilolo-08 

Remove all G. robusta and some S. 
terebinthifolius. Focus along ridge crest and down 
side ridges where feasible. Work to sweep entire 
WCA in 3 years 

WCA 
Ohikilolo-09 

Control both canopy and understory weeds; 
remove weedy trees gradually to minimize light 
changes.  Focus on patches of native forest.  
Always target AraCol. Conduct follow up sweeps 
every 6 months 
Conduct grass control across WCA, as needed  
annually.  Check every 6 months. Focus on 
fencelines, and around native forest patches. 

Assess WCA for common outplantings 

WCA 
Ohikilolo-10 

Control grass throughout forest exclosure annually 

Control weeds in weedy zones (below LZ, sanmar 
reintro, fenceline) annually. 



Action Type Actions 

MIP Year 11 
Oct 2014-
Sept 2015 

MIP Year 12 
Oct 2015-
Sept 2016 

MIP Year 13 
Oct 2016-
Sept 2017 

MIP Year 14 
Oct 2017-
Sept 2018 

MIP Year 15 
Oct 2018-
Sept 2019 

4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 
Conduct weed sweeps across entire forest patch 
exclosure every 2-3 years  

Monitor common reintroductions as needed 

WCA 
Ohikilolo-11 

Conduct canopy/understory weed control annually 

Plant common natives if deemed useful 

Spray grasses annually, or as needed 

WCA 
Ohikilolo-13 

Conduct weed sweeps across WCA twice a year. 
Remove canopy gradually, focus on P. 
macrococcus and M. lessertiana gulches. Use more 
aggressive control in Lancam Gulch and along 
cabin slope. 

Spray grass across WCA twice a year 

Monitor common reintros planted as needed 

GPS lower portion of WCA to ensure includes all 
suitable P. kaalae habitat for reintroduction and 
prior weed control 
Determine methods for B. appendiculatum control 
and monitoring and establish plots. 

WCA 
Ohikilolo-14 

Spray grass throughout WCA as needed, balance 
with potential damage to fragile habitat 

WCA 
Ohikilolo-17 

Conduct weed sweeps targeting area around P. 
kaalae biannually  



Action Type Actions 

MIP Year 11 
Oct 2014-
Sept 2015 

MIP Year 12 
Oct 2015-
Sept 2016 

MIP Year 13 
Oct 2016-
Sept 2017 

MIP Year 14 
Oct 2017-
Sept 2018 

MIP Year 15 
Oct 2018-
Sept 2019 

4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 
Spray grasses if needed 

Plant common natives particularly along ridgeline 

WCA 
Ohikilolo-20 

Control canopy species across WCA, focusing on 
Psicat, Grerob, Toocil, AraCol and any other less 
common species.  Sweep walkable areas of WCA 
every 3 years 

Rodent Control 

Evaluate efficiency/efficicacy of D-50 usage at 
Ohikilolo 

Maintain trapping grid and monitoring tunnels 
twice quarterly 

Hand broadcast D-50 if determined to be effective 
(TBD) 

Ant Control 
Conduct surveys for ants across MU with bait 
cards annually  




