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2005 Makua Implementation Plan Status Report 

Chapter 2: Weed Management 
 
Introduced plant species (weeds) threaten endangered species and native ecosystems by altering 
habitat and disrupting community structure.  Weedy species out-compete natives for light, space 
and nutrients.  Left unchecked, weedy species will replace the native forest and therefore are one 
of the primary focuses of all natural resource programs in Hawai‘i.  NRS have been conducting 
weed control on Army land for nine years, and this weed control has increased dramatically over 
the years, especially with the execution of the MIP.  The overall goal is to minimize, remove, 
and prevent weed species from impacting native forest, thus preserving both the natural 
communities and the individual species that are unique to Hawai‘i.   
 
Mākua Section 7 Weed Management Overview 
In preparation of this section, NRS reviewed existing documents related to Mākua Section 7 
consultations including the Makua Biological Assessment (BA), the Makua 
Mitigation/Stabilization Plan, the Makua Biological Opinion, and the MIP and Addendum.  
None of these documents specify in a detailed manner the Army’s weed control requirements but 
rather outline important areas related to weeds.  These areas are: (1) Prevention of Weed Spread, 
(2) Surveys to detect new weeds before they become established, (3) Prioritization of weed 
control areas and projects, (4) Monitoring of MIP related weed control, and (5) Research.  
 
1. Prevention of Weed Spread  
One of the two main threats from military training at Mākua as outlined in the Army’s BA was 
the introduction of weed species.  This threat was not only related to inadvertent weed transport 
between Hawaiian Islands but also from locations beyond Hawai‘i.  The BA emphasized troop 
education as an important tool in reducing the number of introductions each year.  NRS have 
prepared educational brochures and have briefed troops upon request regarding this issue, but 
need to do more.  NRS have made great strides in educating support staff working for the 
Garrison, such as the Range Division road crews and Integrated Training Area Management 
(ITAM) crew, in order to minimize weed spread due to road construction and maintenance.  In 
the next year NRS will seek out other educational avenues for troops.   
 
Mākua related section 7 documents also emphasized gear cleaning infrastructure and procedures 
for military personnel.  This is a weak area for our program and needs improvement.  NRS have 
identified a number of weed species at Army training areas on O‘ahu which may have originated 
at Pohakuloa Training Area (PTA) on Hawai‘i Island.  Many of these introductions may have 
been prevented if proper cleaning procedures were implemented at PTA.  There is a wash rack at 
PTA for cleaning vehicles, and should be mandated for use prior to shipping vehicles back to 
O‘ahu.  There is a Standard Operating Procedure dictating sanitation protocols that the troops are 
required to follow.  This year, the PTA Colonel reissued this SOP by NRS request.   
 
In order to reduce weed spread by NRS personnel, NRS have instituted several sanitation 
policies, described below.  Awareness of possible weed problems is the best defense.  NRS and 
volunteers are encouraged to think critically about all field activities and their consequences.   
• Growing and planting.  All plants grown and planted are done so in accordance with MIP 

sanitization protocols.  Sterile media is used to grow all plants and one inch of top soil is 
removed from plants before outplanting to prevent weed transport. 
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• Vehicles.  All vehicles are washed at the end of the week.  If a vehicle goes to a site known to 
have particularly invasive weeds, it is washed at the end of the day.  An example of such a 
site is KTA, which receives heavy military use and is home to a number of habitat-altering 
invasive weeds including Pennisetum setaceum, Melochia umbellata, and Acacia mangium.  
Another is observation point Halo in Schofield Barracks, South Range where there is Senecio 
madagascariensis, an agricultural threat that’s considered an ecosystem threat by PTA 
environmental workers.  All these mentioned species are O‘ahu Invasive Species Committee 
targets.   

• Footwear.  NRS footwear is washed at the end of each work day.  Each NRS has two sets of 
tabis, one dedicated for Wai‘anae and one for Ko‘olau Mountain work. 

• Fencing.  Fencing gear, including panels, posts, and fence rolls, is stored in a weed free 
storage area until needed.  Fencing material is not recycled between management areas.   

• Helicopter operation materials.  Sling nets, straps and swivels are washed whenever they 
appear dirty.  NRS evaluate each Landing Zone based on the LZ weed list, and have 
identified LZs with weeds of concern.  They are ‘Ōhikilolo (Triumfetta semitriloba, Cirsium 
vulgare) and Ka`ala (Rubus argutus).  After use at either of these sites, sling nets are washed. 

• Rat bait.  NRS use Ramik, a brand of rat bait that is not formulated with seeds, but rather 
with cracked corn, milled grain, and wax.  None of these components are a potential source 
of weeds.  NRS have discontinued the use of Eaton’s rat bait as there are whole seeds in the 
formulation. 

• Personal gear.  NRS frequently wash backpacks, and other personal gear vectors to prevent 
spreading weeds. 

 
2. Surveys to detect new weeds before they become established 
Regular surveys along potential military introduction corridors were identified as important in all 
Mākua Section 7 related documents.  One of the greatest potentials for weed spread by the 
military is via vehicles along roads.  The large vehicles and machinery used for training, and 
training support, such as road maintenance, are vectors for weed dispersal within and between 
ranges.  NRS survey roads used most frequently by the military and also by NRS, to track the 
distribution of weeds within training ranges.  This allows NRS to detect and eradicate new 
weeds, therefore preventing them from becoming established in those ranges.  
 
This year, NRS greatly improved communication with ITAM.  Meetings are held quarterly to 
discuss concerns about weed spread between and within training areas.  This year NRS met with 
range maintenance staff (including heavy machine operators) about natural resources and threats 
to these resources.  NRS printed out a list of single target weed species that may be impacted by 
heavy machine operation.  ITAM used this list to create a booklet of incipient weeds and 
pertinent information, which was then distributed throughout ITAM.  NRS have also received a 
copy of ITAM’s road condition survey and will assess road use and the need for any new road 
surveys on military training ranges using this resource.   
 
NRS have been conducting road surveys on Army installations for more than five years, and 
occasionally add new roads.  Offsite roads near management units are also surveyed.  These 
roads may be used primarily by NRS or by other users, including agricultural lessees. 
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Weed surveys are conducted on LZs for the same reason that they are conducted on roads: 
military and NRS helicopters serve as vectors for weed spread.  NRS conduct surveys on LZs 
used heavily by military helicopters and at all small NRS LZs when used. 
 
Weed surveys are also conducted along ungulate transects.  These transects are generally located 
along fence lines or major ridges.  Pigs and goats are a dispersal vector, and fences are corridors 
along which vectors like pigs and humans can move.  NRS track weed presence along these 
transects to have a baseline understanding of weed distribution.  Since ungulate transects are 
monitored quarterly it is convenient to monitor weeds at the same time along these heavily 
trafficked corridors.   
 
To combat especially invasive species, NRS perform helicopter surveys to identify the extent of 
infestations that cannot be mapped from the ground.  While performing aerial surveys, a GPS is 
used to map individual plants.  These maps direct plant removal on the ground and greatly 
facilitate navigation to outlying targets.  Detailed information about specific aerial surveys can 
be found in the management unit discussions where these weeds are found.    
 
Some plants found during surveys are unidentifiable by NRS staff.  These taxa are sent to Bishop 
Museum for identification.  Upon identification, survey lists are updated to include these plants, 
and NRS research the significance of the presence and or spread of this weed.  If the weed is 
incipient, or considered problematic, NRS will work to control it in the same manner as all 
incipient weeds occurring in Management Units (MU).  Otherwise, weeds that are new to the 
survey and are not considered problematic are added to the list, thus tracking the spread of 
common weeds into new areas. 
 
3. Prioritization of weed control areas and projects 
All the Mākua documents reviewed simply emphasize that weed control projects should be 
prioritized in order to ensure that the projects with the most conservation value begin first.  NRS 
prioritize control of incipient and management-unit level weed control projects.   
 
Incipient or Zero-tolerance weeds 
Priorities for incipient weeds are determined based on the extent of the weed, severity of the 
weed’s potential impact if established, and control possibilities in terms of staff time required 
and control techniques.  The MIP goal for incipient weed control is “total removal”.  NRS 
reviewed the Appendix 3.1 Priority Weeds for Selected Management Units from the Final MIP 
dated May 2003.  In this table, a number of weeds were ranked to express the extent of their 
distribution by MU.  This table was developed by Joel Lau and other field managers as a 
preliminary weed assessment.  Since this time, NRS have spent many hours in the field adding to 
weed distribution data and in some cases identifying weeds that had not previously been listed in 
MUs.  This year NRS reviewed each weed believed to be incipient and targeted for eradication 
(assigned a number “one” in the table).  For a number of weed taxa, additional information has 
led to a change in status.  For some taxa, the weed management code as referenced in Appendix 
3.1 changed because they were found to be more abundant than previously thought and total 
removal is no longer feasible.  In other cases, NRS resurrected particular weed taxa as MU 
priorities. 
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A summary of the weeds still believed to be high threats can be found below (Table 2.1).  The 
specific sites and or distributions of many of the weeds in Table 1 are still largely unknown.  
This is mostly the case on offsite areas, where NRS have not seen the species because they have 
not yet been into the areas where they occur.  Where current locations are unknown, NRS aim to 
work with land managers to determine the locations of all of these weeds, to assess their threat 
levels, and begin control of the species if further determined incipient.   
 
Although NRS still strive to achieve a better understanding of the list of weeds in Table 2.1, 
NRS already target several incipient weed species, mostly on Army controlled land.  The tables 
in each Land Owner based discussion titled Single Species Target Weeds, outline the status of 
incipient weeds that NRS currently target by MU.  The discussion also covers weeds for which 
status may change given new occurrences of those species.  
 
Table 2.1 Summary of Incipient Taxa in Management Units from Appendix 3.1 Final MIP 

Management Unit Incipient Taxa Comments 
Chrysophyllum oliviforme Locations unknown.  Will map all locations & target if necessary. 
Dicliptera chinensis Locations unknown.  Will map all locations & target if necessary. 
Ficus macrophylla Locations unknown.  Will map all locations & target if necessary. 
Heliocarpus popayanensis Locations unknown.  Will map all locations & target if necessary. 
Melaleuca quinquenervia Locations unknown.  Will map all locations & target if necessary. 
Pimenta dioica Locations unknown.  Will map all locations & target if necessary. 
Schefflera actinophylla Locations unknown.  Will map all locations & target if necessary. 

‘Ēkahanui 

Sphaeropteris cooperi Locations unknown.  Will map all locations & target if necessary. 
Haili to Keālia Schefflera actinophylla Locations unknown.  Will map all locations & target if necessary. 

Ka‘ena Agave sisalana Currently target within MU boundary. 
Kaluakauila Casuarina glauca Currently targeted -See Section 1.2 

Aracauria columnaris Currently targeted -See Section 1.2 
Axonopus fissifolius Greater distribution unknown.  Will monitor known sites. ‘Ōhikilolo 
Morella faya Treated in the past. Will monitor known sites. 
Ehrharta stipoides Locations unknown.  To be targeted. 
Rubus argutus Few locations known -See Section 2.2 
Setaria palmifolia Locations unknown. Work with State to determine level of control 
Sphaeropteris cooperi Locations unknown. Work with State to determine level of control 

Upper Kapuna 

Toona cilliata Locations unknown. Work with State to determine level of control 
Acacia mearnsii Currently targeted –See Section 1.2 

Axonopus compressus Location known.  Treated in the past.  Will work towards 
eradication this year. 

Casuarina glauca Currently targeted –See Section 1.2 
Ehrharta stipoides Currently targeted –See Section 1.2 

Pennisetum clandestinum Location known (State land). Reproducing vegetatively.  Work 
with State to determine level of control.  

Rubus argutus Currently targeted –See Section 1.2 
Sphaeropteris cooperi Currently targeted when seen.  No matures seen for years. 

Kahanahāiki 

Triumfetta semitriloba Currently targeted –See Section 1.2 
Acacia mearnsii Locations unknown. Work with TNC to determine level of control 
Ficus macrophylla Locations unknown. Work with TNC to determine level of control 
Juniperus bermudiana Locations unknown. Work with TNC to determine level of control 
Montanoa hibiscifolia Locations unknown. Work with TNC to determine level of control 
Schefflera actinophylla Locations unknown. Work with TNC to determine level of control 
Sphaeropteris cooperi Locations unknown. Work with TNC to determine level of control 

Palikea 

Toona ciliata Locations unknown. Work with TNC to determine level of control 



Chapter 2: Weed Management  2-5 

2005 Makua Implementation Plan Status Report   
 

West Makaleha Sphaeropteris cooperi Locations unknown. Work with State to determine level of control 
Chrysophyllum oliviforme Locations unknown.  Will target if deemed necessary 
Coffea arabica Locations unknown.  Will target if deemed necessary 
Fraxinum uhdei Locations unknown.  Will target if deemed necessary 
Pimenta dioica Locations unknown.  Will target if deemed necessary 
Rivina humilis Locations unknown.  Will target if deemed necessary 
Rubus argutus Locations unknown.  Will target if deemed necessary 

Wai‘anae Kai 

Syzygium cumini Locations unknown.  Will target if deemed necessary 
Angiopteris evecta Locations unknown. Work with TNC to determine level of control 
Ardisia elliptica Locations unknown. Work with TNC to determine level of control 
Mallotus philippensis Found in Gulch 3 site C.  Will map and control as deemed 

appropriate. 
Glycine wightii Locations unknown. Work with TNC to determine level of control 

Kaluaa and Waieli 

Schefflera actinophylla Locations unknown. Work with TNC to determine level of control 
Acacia mearnsii Currently targeted –See Section 1.2 
Angiopteris evecta Locations unknown. Work with State to determine level of control 
Axonopus compressus Same site as Kahanahāiki location 
Ehrharta stipoides Targeted at known sites –See Section 1.2 
Glycine wightii Locations unknown. Work with State to determine level of control 
Passiflora suberosa Locations unknown. Work with State to determine level of control 
Rubus argutus Locations unknown. Work with State to determine level of control 
Setaria palmifolia Locations unknown.  Will target if deemed necessary 
Sphaeropteris cooperi Targeted by Kay Lynch of O‘ahu Trail and Mountain club 

Pahole 

Toona ciliata Locations unknown. Work with State to determine level of control 
 
Management Unit Level Weed Control 
For weed control projects on the MU level, priority setting criteria include the size of intact 
native habitats, the overlap of these with MIP population unit locations or reintroduction sites 
and the feasibility of the control project.  The first attempt at this prioritization was made by the 
Makua Implementation Team (MIT) when MU boundaries were outlined.  During the MIP 
process, the most appropriate habitat was selected.  In addition, the MIT screened habitat by 
landowner, only selecting MUs where land managers were supportive of MIP related 
management.  Subsequently, the MIP Addendum streamlined the final MIP MU boundaries to 
remove very heavily degraded habitat and focus initial management on the three best populations 
per MIP taxon.   
 
In addition to these broad-scale prioritization processes detailed above, NRS have broken up the 
MIP MUs into smaller units called Weed Control Areas (WCAs), where weed control has 
conducted in the past or in areas that are a high priority for weed control in the future.  These 
areas in general, focus on ecosystem level weed control in addition to weed control conducted 
around MIP taxa.  WCAs in most cases contain managed Population Units (PUs) and the native 
habitat surrounding those PUs.  Weed control is easier to track over time within WCAs, as weed 
control issues are generally similar across a particular WCA.  In the sections to follow, MU level 
weed control is organized and discussed by WCA because it is easier to report to the MIT using 
WCAs as they are more geographically specific than MUs.  Additionally, NRS report on weed 
control conducted specifically around MIP taxa populations.  Weed control in these areas is not 
likely to be expanded as is the goal for WCAs because often the areas are so terribly degraded.  
Weed control is therefore only conducted directly around plants to minimize direct impacts by 
weeds (See ‘Ōhikilolo, W. Makaleha, and ‘Ēkahanui PU weed control discussions).  All weed 
control summary tables report weed control conducted from September 1, 2004 through August 
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31st, 2005.  To save paper, and simplify tables, Weed Control Summary Tables reported below 
use six letter abbreviations for most weed and rare plant species.  These abbreviations are made 
using the first three letters of a plant’s genus and species.  A list of these codes in their 
unabbreviated form can be found in the appendices.   
 
Weed control efforts on land not controlled by the Army are only made possible by the support 
of the various offsite land owners.  NRS are given guidance by the State and Board of Water 
Supply biologists on their respective lands, regarding locations of weed control areas as well as 
types of weed control projects.  Similarly, NRS work closely with the Nature Conservancy Staff 
to supplement weed control efforts they already conduct throughout the Honouliuli preserve.  
Hours spent weeding, and area weeded by TNC staff is not reported in this document, however 
both are very valuable to help achieve MIP goals and should be considered as such.  
 
Table 2.2 summarizes the MIP management units.  Due to limitations on personnel and funding, 
NRS has not been able to conduct weed control in all MUs and fully implement the MIP weed 
control as planned. NRS has chosen to begin intense MU level weed control where there are 
fenced exclosures or where ungulates are not considered a threat.  Less weed control has been 
initiated outside exclosures.  Weed control is conducted at all seven of the MUs with ecosystem 
scale fences and at five sites without fences.  Two of these five un-fenced sites will be fenced 
within the next year or two.  An additional consideration is landowner permission.  It is essential 
that NRS acquire formal permission to conduct MIP management actions in order to solidify 
plans.  Formal permission has not been granted for a number of sites which therefore are not 
weeded regularly. 
 
 
Table 2.2 Makua IP Priority Management Units 

Land 
Owner/Manager 

Management 
Unit MU Acreage Total Hours of 

Weeding Per MU 
Acreage of Weed Control 

Areas within MU  
Kahanahāiki  94 804 48.12 
Lower 
‘Ōhikilolo 

70 396.5 7.99 

Pu‘u Kumakali‘i  28  No weed control conducted 
‘Ōhikilolo 200 372.5 7.43 

Kaluakauila 104 195 11.92 

Lower Opaeula 17  No weed control conducted 

U.S. Army 
 

Haili to Keālia 30 46 3.3 
East Makaleha 231  No weed control conducted 
Ka‘ena 52 71 3.01 
Manuwai 166  No weed control conducted 
Pahole 215 254.25 32.4 
Upper Kapuna 182 155.5 6.33 
West Makaleha 93 255 3.3 
Wai‘anae Kai 9  No weed control conducted 

State of Hawai‘i 

Keaau and 
Mākaha 

5  No weed control conducted 

Kualoa Ranch Lower Kahana 3  No weed control conducted 
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Land 
Owner/Manager 

Management 
Unit MU Acreage Total Hours of 

Weeding Per MU 
Acreage of Weed Control 

Areas within MU  
B.P. Bishop Estate 

Trustees 
Waiawa 124  No weed control conducted 

‘Ēkahanui 203 75.6 9.8 

Kaluaa and 
Waieli 

127 56 2.9 
Campbell Estate 

(Leased to The Nature 
Conservancy) 

Palikea 45 98.5 4.61 
Dole Food Company, 

Inc. 
Kaimuhole 100  No weed control conducted 

Mākaha 162 228.5 22.38 Board of Water 
Supply Kamaileunu 5  No weed control conducted 

 
4. Monitoring of MIP related weed control 
Monitoring of any weed control conducted is a priority in all documents related to the Mākua 
consultation and has special emphasis in the MIP.  This currently is the area most in need of 
expansion and development by NRS.  In the next year, NRS hope to greatly improve this aspect 
of the program.  A Monitoring Manager has been hired to oversee all monitoring related to the 
MIP.  This person will begin work in October 2005 and will help to address many questions 
regarding weed control.  Thus far, weed monitoring has mainly been focused on weed control 
efficacy but not long-term impacts of our weed control on native habitat and rare species 
restoration.  Photopoints have been used as an informal means of monitoring trends.  The 
monitoring program will incorporate tracking of weed control within the 50 meter buffer around 
population units, along with weed control conducted across the rest of the MU outside of this 
area.  The following is a list of high-priority weed monitoring issues. 

o Review road survey protocol to determine if sufficient 
o Monitor the long-term effects in different habitat types of understory and canopy weed 

control.  Investigate overall impacts of weed control on native species and ecosystems.  
Use data to guide management frequency and approach. 

o Determine the ‘best’ treatment for weed monocultures in varying habitat types. 
 
In addition to using monitoring data to shape future weed management goals, organizational 
goals should also be emphasized.  In the coming year NRS will standardize weed control data for 
future analysis using a database.  The database will be expanded to track weed control areas, 
effort and pesticide use, and information gathered by the monitoring program.  Improving 
monitoring and tracking of weed control efforts will help NRS to ensure efficiency and to direct 
future weed control actions.  
 
5.  Research 
There are a few research issues related to weed management.  In order to address these and other 
management-related research topics NRS created a new position, a ‘Research Specialist’.  This 
person will conduct needed research, coordinate with researchers conducting work related to 
MIP management, and seek out more interest in these research topics.  The following is a short 
list of research projects related to MIP weed management.   

o Determine the longevity of seed banks for incipient species being controlled to guide 
management plans. 
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o Establish lines of communication with other agencies (especially on neighbor islands) so 
that findings can be shared between organizations.   

 
MIP MANAGEMENT UNIT WEED CONTROL 
 
Army Controlled Land  
Weed control conducted on Army lands occurs in the northern Wai‘anae Mountain Range in the 
following Management Units: Kahanahāiki, Kaluakauila,‘Ōhikilolo, Lower ‘Ōhikilolo, and at 
Dillingham Military Reservation in the Haili to Keālia Management Unit.  Figure 2.1 is a map of 
locations of landing zone, weed and road surveys, MUs, and existing fenced areas where weed 
control is conducted.  While NRS have conducted weed control at Kawailoa Training Area, it is 
not included in the map, and further discussion of this issue can be found in the Lower ‘Opae‘ula 
section below and in Chapter 6: OIP status update.  
 
Surveys 
NRS conducted 5 weed transect surveys, 3 landing zone surveys, and 2 road surveys on Army 
controlled land (Figure 2.1).  Weed surveys are conducted quarterly, landing zone surveys are 
conducted when used, and road surveys are conducted yearly.  No new weeds of concern were 
found during these surveys.  Problematic taxa known from previous observations during surveys 
are discussed in the single species target control section.  
 
Single Species Target Control 
The weeds listed in Table 2.3 are considered zero-tolerance within Army training areas or within 
single subunits.  Most taxa listed are found at specific sites within the same small area worthy of 
monitoring or control.  Therefore, area treated/surveyed is not relevant; note is made where 
ranges are in fact expanding.  Locations of these species can be seen in Figure 2.2 (map of all 
Army land incipient species).  The effort column in Table 2.3 indicates the total hours of 
management spent over the last year.  In total NRS has spent 108.25 person hours controlling 
single target species. 
 
Triumfetta semitriloba 
The variety of single species targets in MMR draws attention to the number of considerations 
NRS must take into account when making weed management decisions.  For example, T. 
semitriloba is common in other MUs in MMR such as ‘Ōhikilolo.  There, T. semitriloba is 
controlled as part of regular weed sweeps in the native areas.  Special attention is only given to 
the weed where it occurs along trails, to prevent its further movement into forested areas.  In 
Kahanahāiki however, only two small populations were known from the MU.  This species is 
present in greater numbers in adjacent gulches, but NRS have hopes of preventing the spread, if 
not eradicating, T. semitriloba from Kahanahāiki Management Unit.  This type of control can 
only be done if all new colonizers can be detected before individual plants or small populations 
become well established.  However, game birds may also be acting as vectors for this weed.  
This year alone, NRS found 4 previously unknown occurrences of the weed in the Kahanahāiki 
MU.  One site was found during a large scale weed sweep, and three others were found doing 
other tasks.  The three new sites with mature plants will now require regular control and 
monitoring, in addition to the two existing sites.  While NRS aim to keep this taxon out of 
Kahanahāiki its high rate of fruit production, and its ability to mature quickly, may enable it to 
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colonize new sites faster than NRS can detect them.  If this is the case, this taxon may be 
considered established, and will not receive special attention, but rather be treated during general 
weed sweeps in high priority areas.  Until that time though, NRS continue to aggressively control 
T. semitriloba by visiting each of these new sites quarterly, and by experimenting with herbicides 
that can kill emerging seedlings and seeds in the seedbank. 
 
Table 2.3 Single Species Target Weeds  

Species Location 

Effort 
(person 
hours) Comments 

Ehrharta stipoides Pahole/ Kahanahāiki 
fenceline 6.5 

Core population in State Snail exclosure. Four new populations 
monitored and controlled quarterly along boundary fence.  Aim 
for complete eradication from all sites pending State access. 

Achyranthes aspera Kahanahāiki 
exclosure 4.5 

Sites within known area in gulch bottom checked quarterly.  
Mature plants found 6/05; previously none seen since 9/03.  See 
discussion.   

Triumfetta 
semitriloba 

Kahanahāiki 
exclosure 3.25 

Controlled twice a quarter at 2 sites (one on a weed survey 
transect).  4 new sites found and controlled this year.  See 
discussion below. 

Acacia mearnsii Kahanahāiki 
exclosure 

See table 
2.6 for 

summary  

Controlled quarterly at one infestation site.  Took GPS point at 
closest trees on Kuaokalā Rd, 850 meters from Kahanahāiki.  
See table 2.6 and WCA discussion for further discussion. 

Black Wattle site in 
Kahanahāiki  9 

Controlled quarterly. Grass sprayed at site to facilitate detection 
(hrs included in Black Wattle grass spray reporting).  See 
discussion below for control issues.  Observed plant fruiting 
after a lapse in regular monitoring due to army restriction of 
access to area. 

‘Ōhikilolo 5 Controlled quarterly. No mature plants seen for over two years. 

East Mākua Rim 0.5 Visited previously treated, lone, immature plant.  Believed to be 
eradicated. 

Kahanahāiki 
exclosure N/A Have not seen any plants in over a year, check site when in area, 

but believed to be eradicated. 

Rubus argutus 

Kuaokalā Road 2.5 

Plants discovered during road survey last year.  Controlled 
quarterly.  NRS carefully surveyed area and will continue to 
survey where road improvements are made.  Additional plants 
found in dirt pile 10 m away from founder site. 

Cirsium vulgare ‘Ōhikilolo 4 

Controlled quarterly. Numbers consistent.  Extent not 
noticeably expanding, but mature plants still being found.  Need 
to treat before plants reach maturity to exhaust seed bank and to 
save NRS from collecting tiny seeds off surrounding vegetation.  

Desmodium 
intortum East Mākua Rim 6 Controlled quarterly.  Found significant numbers along Peacock 

Flats Rd to Mokulē‘ia Trail.  See discussion. 

Araucaria 
columnaris ‘Ōhikilolo N/A 

Mature tree killed.  Seed/saplings controlled when seen.  
Population will be eradicated when seed bank exhausted if all 
trees killed before maturing. 

Casuarina glauca Kahanahāiki 31 Controlled all mature within Kahanahāiki exclosure.  See 
discussion.   
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Figure 2.1 Locations of single species targets on Army Controlled Land 
 
Desmodium intortum 
Like T. semitriloba, NRS would like to keep D. intortum out of Kahanahāiki, although it occurs 
nearby in great numbers.  The species has been treated at several sites within 500 meters of the 
MU, along the Mākua Rim fenceline to prevent spread along the corridor of the fenceline.  
However, a nearby sizeable population along the dirt road leading to the Mokulē‘ia Trail 
trailhead, and along the trail itself went unnoticed by NRS until last year. NRS will continue to 
aim for eradication along the Mākua Rim, but will work with NARS staff to evaluate the 
distribution of the species and determine where control should be targeted to prevent further 
spread of this weed along trail and road corridors. 
 
Rubus argutus 
Rubus argutus, otherwise known as Blackberry, is a very undesirable weed.  There is a very 
large seed source at Ka‘ala, and NRS fear that birds continually disperse the weed from there.  A 
single or small outlier group of plants may be eradicated with one treatment, if it can be 
controlled before fruiting, as done at East Mākua Rim.  Follow-up is necessary to ensure that all 
seeds are exhausted from the seedbank.  However, even small populations may be very difficult 
to eradicate.  The Kahanahāiki exclosure site took over five years to eradicate.  At three sites, it 
seems that a 20% dilution rate of Garlon 4 in Forestry Crop Oil is not completely killing the 
plant.  At these sites, NRS often observe resprouting canes from cut portions of plants, as 
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seedling type sprouts which are actually root suckers attached to greater plants persisting 
underground.  NRS will experiment with a more aggressive approach for this taxon.  Possibilities 
are to investigate other herbicides, higher concentrations of Garlon 4, and a combination of 
manual and chemical techniques.  NRS will contact biologists at Hawai‘i Volcanoes National 
Park that also work in R. argutus control.  NRS continue to strive for eradication of the 
remaining R. argutus sites.   
 
Casuarina glauca 
The sizeable, isolated population of C. glauca off the edge of the Kahanahāiki exclosure is 
targeted for eradication because it poses a fire threat, makes habitat inhospitable to native plants, 
and is slowly spreading and growing.  The population is located on a steep slope which makes 
treatment of the stand difficult; ropes and rappelling gear are necessary in some areas.  In 
addition, this taxon reproduces vegetatively, and the infestation may be a clonal stand.  
Therefore, it should be treated all at once to prevent root suckers from sprouting from any trees 
left alive.  However, at the end of this year, NRS were able to control nearly the entire stand 
during two work trips.  Follow-up will be necessary to control any missed trees and root suckers 
that sprout. 
 
Achyranthes aspera 
NRS were surprised to find one mature and approximately 80 immature A. aspera at the known 
infestation site in the early summer of 2005.  This site has been monitored regularly and 3 
months earlier not even seedlings were found.  NRS visited the known sites one month later and 
found several immature plants and many more seedlings.  It appears that some environmental or 
climatic requirement initiated germination at the time the cohort of seedlings was found.  NRS 
will continue to visit these sites twice a quarter until the germination season appears finished.  
NRS will visit more frequently during the early summer in the coming years.  A. aspera was also 
observed in August 2005 in great numbers in the greater Kahanahāiki Gulch below the NRS 
fenced unit.  As with other weeds mentioned above, if such sources of A. aspera exist, control of 
the species must be limited to the MU, and the species may be taken off the single species target 
list if it becomes too well established in the MU.  Understanding the overall extent of this weed 
and many of the others described above will aid NRS in their ability to control and prioritize 
single species weed control on Army land.   
 
Ehrharta stipoides 
The State snail exclosure is a small area with the incipient invasive Ehrharta stipiodies.  This 
invasive grass is widespread at the snail exclosure and is also known from four sites along the 
boundary fence between Pahole and Kahanahāiki.  NRS had almost completely eradicated this 
population when access to the area was lost.  NRS fear that the E. stipiodies has rebounded to pre 
treatment levels as there has been a three month lapse in treatment. 
 
Management Unit Weed Control 
 
Kahanahāiki  
Figure 2.3 shows the entire Kahanahāiki MU, and highlights the following Weed Control Areas 
(WCAs) where MU level weed control is conducted: Maile Flats, Kahanahā‘ki Gulch, and the 
Black Wattle site.  Weed control is not conducted throughout the entire fenced area as much of 



Chapter 2: Weed Management  2-13 

2005 Makua Implementation Plan Status Report   
 

the south-facing fenceline is very weedy in both the understory and overstory and not worth 
weeding.  Over the years, NRS spent much time documenting vegetation types and prioritizing 
MU level weed areas based on high levels of native components and proximity to endangered 
species.  Weed taxa controlled, effort and total area controlled in the last year within these areas 
are shown in Tables 2.4, thru 2.6 below.  
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Figure 2.3 Kahanahāiki Weed Control Areas 
 

Maile Flats WCA  
This year emphasis was placed on re-sweeping the subunits that have not been treated for several 
years.  NRS revisited the entire SE and SW quadrants (Figure 2.4). Volunteer support and a 
camping trip at Kahanahāiki was necessary for weed control on this level.  NRS also spent time 
targeting large Rubus rosifolius and weedy fencelines before these sweeps, to ensure that groups 
of people could sweep together across an area without being held up on one weed patch.  In the 
SW quadrant, levels of native canopy cover are so high that every single weed could be killed 
without affecting light levels in the area.  NRS did however notice that sweeping this entire 
quadrant took longer than when it was treated three years prior.  NRS believe that three years 
was too long to wait for re-visitation.  In addition, more canopy weed removal took place years 
ago, resulting in more understory weeds on this treatment.  However, NRS believe that with the 
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effort made this year and a greater frequency of visitation (full sweep at least every two years), 
large areas of native ecosystem in the Kahanahāiki MU can be maintained. 
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Figure 2.4 Maile Flats Weed Control Area Subunits *Area weeded does not include grass sprayed 
 
Monotypic stands of Psidium cattleianum are interspersed throughout all but the southwestern 
quadrant and pose many challenges to NRS.  NRS have conducted many informal P. cattleianum 
treatment trials that have definitely helped improve treatment techniques.  However, it is still 
unclear which techniques were most effective on a particular stand, and how each stand is going 
to respond to treatment.  This year, NRS weeded the edges of the monotypic stands (entire stands 
were removed if small) during sweeps, and mapped them for continual gradual removal.  P. 
cattleianum treatment plots will be established this year by Tamara Ticktin (UH Professor in 
Botany) at Mākaha Valley to answer the uncertainties discussed above.  In addition, long term 
monitoring of P. cattleianum control will surely be a focus for the new monitoring coordinator.   
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Table 2.4  Summary of Maile Flats Weed Control Area 
Species controlled 
within Maile Flats Subunit 

Effort 
(People 
Hours) 

% of Area 
Covered MIP Rare 

Taxa Present Comments 

SE Quad 263.5 100% Achmus 
SW Quad 109.5 100% Cenagragr 

Achmus 
MW Quad 31 20% Cenagragr 

Achmus 
ME Quad 6.5 20% Achmus 
NW Quad 20 15% Cenagragr 

Achmus 

Ageade, Agerip,Budasi, 
Casgla, Clihir, Conbon, 
Cracre, Destor, 
Helpop, Lancam, 
Monhib, Pasedu, Psicat  
Psigua, Grerob, 
Rubros, Schter, Stajam, 
Syzcum, Trisem 
 

NE Quad 46.25 20% Cenagragr 
Achmus 

Where weed management does not take 
place throughout entire subunit, weed 
control is prioritized by high percentages 
of native cover, around rare taxa, and 
potential augmentation sites. 

Grass control:  
Melmin, Pascon, 
Rhyrep, Oplhir, Andvir  

N/A. See 
discussion  

31 N/A Same as 
above 

Always map grass hot-spots when seen.  
Treated all quads where grass known from 
this year.  Determined several small 
patches to control next time.  Should aim 
for large scale grass control throughout 
entire Maile Flats once a year.  

 
 
NRS were pleased with the amount of area covered in the Maile Flats area this year (see Figure 
2.4), especially since it had been nearly three years since thorough treatment of the southern 
quadrants.  NRS would like to continue this type of effort, where possible across the other 
subunits in the coming year.  NRS are also hopeful that the new monitoring coordinator will be 
able to gather data from weed control efforts and recommend desirable frequencies and type of 
weed control within the subunits in Maile Flats. 
 
Grass in the Maile Flats area is treated throughout the entire unit, without regard to subunit 
boundaries.  NRS mostly target the dominant grass Melinis minutiflora in Maile Flats, but also 
treat all other non-native grass species when present.  These grasses are usually treated during 
large-scale sprays; however NRS occasionally target specific sensitive or infested areas if 
needed.  NRS are also careful about grass control in the vicinity of both wild and outplanted 
Cenchrus agrimoniodies. Hand-pulling is the preferred control method of choice in those areas.     
 
In addition to weed control in the Maile Flats area, NRS also weeded 300 m along the southern 
fenceline for four hours to facilitate easier access and to prevent a source of weeds from 
becoming established along this corridor (data not included in Table 2.4).   
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Figure 2.5 Kahanahāiki Gulch Weed Control Subunits *Area weeded does not include grass sprayed 
 

Kahanahāiki Gulch WCA  
This year, NRS defined subunits within Kahanahāiki Gulch to facilitate reporting and 
management efforts, as was previously done in Maile Flats.  Subunit boundaries are loosely 
mapped in Figure 2.5, but a GPS point will be taken for accuracy this year.  Subunits were 
defined by landmarks such as established trails, and also by topography and vegetation types.  
No subunit is as topographically simple or ‘straightforward’ as in Maile Flats, where entire units 
can be swept for weeds.  Although smaller than Maile Flats subunits, the Kahanahāiki Gulch 
subunits are interspersed with very weedy areas, and more difficult topography.  For the most 
part, the south facing slope of the gulch is very weedy; therefore subunits were not created on 
this slope.  NRS have conducted vegetation surveys throughout the gulch area, and already have 
a sense of the priority weeding areas within each subunit. The new boundaries will help to track 
weeding efforts.  NRS do however foresee problems reporting Kahanahaiki gulch weed control 
using maps, as is done in Maile Flats because it is extremely difficult to get accurate GPS points 
in the Gulch.  NRS use very detailed sketch maps to track weed progress throughout this part of 
the MU.   
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Table 2.5 Summary of Kahanahāiki Gulch Weed Control Area 
Species 

controlled 
within WCA 

Subunit 
Effort 

(People 
Hours) 

% Area 
Covered  

MIP Rare 
Taxa 

Present 
Comments 

Auntie Barbs  
 
Grass 
Control: 

58.5  
 
 
4 

30% 
 
 
25% 

Cyasupsup, 
Delsub, 
Schobo, 
Achmus 

NRS weed control focused in small, nice areas.  
Two trips were made this year. Aim to expand 
through more of WCA this year. 
Grass sprayed twice in same area. 

Upper Gulch  
 
 

62 100% 
 

Cyrden, 
Cyasupsup, 
Schobo, 
Achmus  

Focused on open area created by Pisonia 
umbellifera dieback where consequential influx 
of weeds occured (swept 3 times).  Swept nearly 
entire WCA 1 time.   No grass control 
conducted. 

Ptemac Gulch 
 
Grass 
Control: 

15 
 
 
2.5 

50% 
 
 
50% 

Alemac, 
Fluneo, 
Cyasupsup 
Delsub 

Mostly native areas require minimal weeding.  
Targeted 2 times this year. Grass spray targets 
Oplhir, the largest understory weed threat. 

Ethans’ Gulch 
 
 
 
 
Grass 
Control: 

86.5 
 
 
 
 
 
4 

35% 
 
 
 
 
 
15% 

Cyasupsup 
Cenagragr 

Follow-up weed control in two previously 
treated monotypic guava stands where observed 
recruitment and increased vigor of native plants.  
Additionally conducted outplanting of common 
natives.  Sprayed and handpulled Melmin getting 
thick around Cenagragr. 

 
Ageade, 
Agerip,Budasi, 
Casgla, Clihir, 
Conbon, Cracre, 
Destor, Helpop, 
Lancam, 
Monhib, Pasedu, 
Psicat,, Psigua, 
Grerob, Rubros, 
Schter, Stajam, 
Syzcum, Trisem,  
 
 
Grass control:  
Mostly target 
shade tolerant 
Oplhir in Gulch 
areas.  Also 
target: Melmin, 
Rhyrep, Pascon 
 Schwepps to 

Pink Trail  
 
 

1 5% Cenagragr, 
Schnut 

Targeted north/northeast facing slope near crest 
with mostly native vegetation.  Also selectively 
removed weeds around rare plant populations in 
relatively thick weeds (Cenagragr in P. 
cattleianum stand). 

 
Oplismenus hirtellus is a target weed across most of the gulch subunits as it is one of the most 
prevalent and prolific understory weeds.  Overall, the Kahanahāiki Gulch WCA is weedier than 
Maile Flats; overstory weed control can result in dramatic alteration of light regimes, ultimately 
favoring the establishment of weed species.  O. hirtellus can get thick and grow over native 
seed/saplings.  NRS treated O. hirtellus around outplantings of Alectryon macrococcus var. 
macrocaccus, Cyanea superba subsp. superba, Delissea subcordata, Flueggea neowawraea, 
Pteralyxia. macrocarpa, and Schidea obovata. 
 
NRS also conducted follow-up weed control around two previously treated monotypic guava 
stands in the Chipper and Ethan’s subunits (see Table 2.5).  Due to the lack of understory present 
at the Ethan’s site, NRS planted several overstory and understory common native plants.  The 
following species were planted this past winter: Bobea elatior, Carex wahuensis, Pouteria 
sandwicensis, and Rauvolfia sandwicensis.   
 

Black Wattle WCA 
Most recent A. mearnsii control efforts at the Black Wattle site (Figure 2.2) involve large sweeps 
for seedlings.  It is believed that only one mature tree remains close by on State land in Pahole 
Gulch and will be targeted pending access from the State.  NRS mapped the closest source 
population about 1 mile away along the Kuaokalā Rd.  If NRS can target remaining mature trees 



Chapter 2: Weed Management  2-18 

2005 Makua Implementation Plan Status Report   
 

in the immediate vicinity, control of this species in the MU is achievable.  This year, NRS will 
investigate seed viability to determine the time needed to exhaust the established seedbank. 
 
Weed taxa controlled, effort, and total area controlled in the last year within the Black Wattle 
WCA are shown in Table 2.6.  Due to the open nature of the site which was created by A. 
mearnsii removal, NRS conduct this level of weed control in the area to prevent the colonization 
of sun-loving weeds.  This year less time was spent spraying grass and controlling common 
weeds than in previous years likely because outplanted common canopy and understory species 
are already closing large light-gaps at the site (see PCSU 2004 for history of area).  As an 
overstory is established and as these weeds become less problematic, time and frequency spent in 
the area will continue to reduce.   
 
NRS often pairs grass control along the Kahanahāiki access trail with grass control at the Black 
WattleWCA, due to the two sites proximity to each other.  This year, 1 hour was spent treating 
200 m² along the trail from the Nike Site to the Kahanahāiki fence.  
 
Table 2.6 Summary of Black Wattle Weed Control Area 

Species controlled 
within Black Wattle 

Area 

Effort 
(People 
Hours) 

% Area 
Covered Comments 

Acamea, Psicat, Clihir, 
Grerob, Schter, Lancam 

36 100% (seedling 
sweep) 
50%(weed 
control) 

Swept area for A. mearnsii seedlings quarterly.  Many 
immature plants still found each visit.  New mature 
outliers identified and removed this year.  

Grass control:  Melmin, 
Pascon, Rhyrep,  

12.5 100% Known grass areas sprayed 2 times.  Control only 
conducted within and immediately around fence; 
outside is weedy and has lots of grass.  Although grass 
sprayed outside of fence around Rubarg site to 
facilitate detection. 

 
 
Kaluakauila  
The 2003 Mākua fire reinforced the significance of the fire threat to Kaluakauila.  NRS have 
paid a great deal of attention to grass control in the MU, focusing on the WCAs.  NRS have 
designated the ‘Upper Patch’ and ‘Lower Patch’ as priority weeding areas shown in Figure 2.6.  
Weed taxa controlled, effort, and total area controlled in the last year within the WCAs are 
shown in Table 2.7.  
 
Fuel-break maintenance along the crestline was halted last year due to their ineffectiveness in the 
2003 fire.  NRS are still working with MMR Range Fire-Chief and staff to come up with a useful 
fire prevention and management plan.  Until this issue is resolved, NRS will not spend effort 
creating possibly useless firebreaks.  NRS will work with newly hired Army fire crews to 
implement other pre-suppression actions they feel are warranted.   
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Figure 2.6 Kaluakauila Weed Control Areas *Area weeded does not include grass sprayed 
 
NRS conducted extensive Panicum maximum control throughout and on the boundaries of both 
WCAs, lowering amounts of fuel around rare and endangered plants, as well as within critical 
habitat designated for those species.  As mapped, the WCAs encompass all areas where grass 
was sprayed, and NRS will expand the WCAs next year as grass control efforts increase. 
 
These sprays were a success in part because of the improvements in water availability in the 
patches.  Two water catchments and a network of hoses and ‘filling stations’ throughout the 
patches decreased total spray time as well as decreased amount of backbreaking, tiring, physical 
labor.  In addition, NRS bypassed hours spent weedwhacking grass in past years by applying 
lessons learned from the Lower ‘Ōhikilolo MU.  Round-up Pro mixed at a 1% concentration kills 
mature stands of grass, but has little impact on other native broadleaf species.  After a trial spray, 
NRS found little impact on native seed/saplings.  Furthermore, NRS conducted searches for 
seedlings of rare species, such as Euphorbia haeleeleana, and flagged them before sprays to 
ensure they would not be impacted by the herbicide.  A patch of Schiedea hookerii however, 
were accidently sprayed, and further measures will be taken next year to prevent any harm to this 
rare plant.  A second spray was done in both WCAs to retreat previously missed clumps and to 
further expand the boundaries of the patches.  NRS anticipate that amounts of time spent 
spraying will dramatically decrease in the future due to the major effort made this year.   
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Once the grass sprays were finished, NRS focused on Laucaena leucocephala and other common 
woody weed removal throughout both WCAs.  NRS anticipate that such sweeps around wild 
Melanthera tenuifolia and Nototrichium humile and outplanted Hibiscus brackenridgei subps. 
mokuleianus and, Neraudia angulata will resume as a regular quarterly activity in Kaluakauila 
MU.  Weed control efforts will continue to evolve as fire considerations and plans are developed 
and priority weeds are reduced. 
 
Table 2.7 Summary of Kaluakauila Weed Control Areas 
Species controlled 

within 
Kaluakauila MU 

Weed 
Control 

Area 

Effort 
(People 
Hours) 

% Area 
Covered 

MIP Rare 
Taxa 

Present 
Comments 

Lower 
Patch 
 
 
 
Grass 
Control: 

101 
 
 
 
 
 
53 

65% 
 
 
 
 
 
100%  

Nothum Weeding prioritized along rat baiting trails 
and areas with high levels of native 
vegetation.  NRS mostly target L. 
leucocephala (found in highest abundance and 
highly habitat altering) as well as others listed.   
Major grass control of Panmax took place this 
year just within the boundaries of the entire 
WCA twice. 

 
 
 
Leuleu, Psicat, 
Psigua, Rivhum, 
Lancam, Agerip, 
Agecon, Hyppec  
 
 
 
Grass control:  
Panmax, Melmin, 
Rhyrep, Pascon  

Upper 
Patch 
 
 
Grass 
Control: 

30 
 
 
 
 
11 

75% 
 
 
 
 
100%  

Melten, 
Nothum, 
Hibramol, 
Nerang 

NRS targeted patches of Leuleu remaining in 
areas with highest levels of native canopy.  
Weeding prioritized around these areas as 
well as around rare taxa (conducted large 
scale sweep on upper slope this year). Panmax 
targeted just within the boundaries of the 
WCA twice. 

 
 ‘Ōhikilolo  
Figure 2.1 (Army Controlled Land) shows that the ‘Ōhikilolo MU is one of the largest, yet it has 
the least amount of weed control area (Figure 2.7).  NRS has not been able to access the portion 
of this MU in the bottom of Mākua Valley due to UXO related access restrictions.  This is also 
due to the very steep cliffs in the MU.  These cliff areas are home to several MIP rare taxa, yet 
are extremely difficult to manage.  The plants on the cliffs are mostly stable and do not have as 
many weed problems compared to the forest exclosure.  The habitat above and around the rare 
plant populations on the cliffs is more weedy than the actual cliffs where the plants are, so 
control should be conducted in these areas.  To date, weed control has been mostly focused 
around the unique forest patches along the ridge; however NRS aim to expand control onto the 
rest of the ridge to benefit the MIP species nearby.  NRS conducted weed control at four WCAs 
and around two rare plant populations in ‘Ōhikilolo MU this year. 
 
A large amount of weed control in ‘Ōhikilolo MU is ecosystem level focused, targeting weeds in 
forest patches that occur on the north-facing slopes of the ridge.  Other weed control is 
conducted around population units of rare species. Tables 2.8 and 2.9 summarize the weeding in 
the forest patches and around rare taxa population units.  
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Figure 2.7 ‘Ōhikilolo Weed Control Areas 
 
Table 2.8 Summary of ‘Ōhikilolo Weed Control Areas  

Species 
controlled 

within WCA 

Weed Control 
Area 

Effort 
(People 
Hours) 

% Area 
Covered 

MIP 
Species 
Present 

Comments 

Forest Patch 
Exclosure 
 
Grass Spray 

92.5 
 
 
5.5 

100% 
 
 
90% 

Prikaa 
Achmus 

Swept and sprayed grass throughout nearly 
entire area this year.  Many areas are so thick 
with native vegetation it is hard to find a 
weed. 

Mauka Patch 
 
 
 
Grass Spray: 

217 
 
 
 
7 

80% 
 
 
 
75% 

Prikaa 
Achmus 

Lapse in weed control resulted in need for 
major effort camping trip. Swept twice 
thereafter. See discussion. Will expand weed 
management area once weeds under control  

Ageade, Agerip, 
Lancam, Rubros, 
Schter, Stadic, 
Verlit 
 
 
Grasses 
controlled:  
Melmin, Andvir, 
Vulbro, Setgra, 
Pascon Makai Patch 

 
12 N/A Alemac 

Achmus 
Aim to expand weed management into this 
subunit.  See discussion below. 

Agerip, Lancam, 
Schter, Bleapp, 
Stadic 

Prikaa MMR-
A exclosure  

28 75% Prikaa Regular sweeps limited to approximately once 
a year due to sensitive nature of site.   

Lancam, Schter, 
Stadic 

Prikaa MMR-I  0 0 Prikaa Weed control also conducted for Achmus also 
present in area. No weed control conducted 
this year.  Scheduled for this coming year.   
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Mauka and Forest Exclosure WCAs 
Two water catchments were constructed this year to facilitate outplanting and grass spraying 
efforts in the Mauka and Forest Exclosure WCAs.  The catchments, network of hoses and water 
‘filling stations’ should save significant time and effort, allowing NRS to work elsewhere along 
the ridgeline MU. 
 
Weed control in the subunits is conducted for Achatinella mustelina management, and 
Pritchardia kaalae reintroduction maintenance, and general native forest improvement.  
Outplantings of Myrsine lessertiana, believed to provide favorable habitat for the snails were 
conducted several years ago to create canopy over weedy light gaps, as well as to replace the 
many trees of this species observed dying in past years.  These trees are well on their way to 
maturing, and A. mustelina have been seen on them.  Additionally, NRS have been planting 
Acacia koa along upper slopes of the forest patches for several years.  This year, more were 
planted in the Mauka WCA. 
 
During a large group camping trip this year, NRS were able to sweep the entire forest patch 
exclosure for weeds.  Grass throughout the subunit was also treated thus creating a nearly 
entirely native forest patch.  Re-treatment of the subunit will not be due for another year and 
NRS try to minimize time spent walking through the thick and fern-choked native understory.   
 
Due to a lapse in regular weed control in the Mauka WCA, NRS were displeased to see nearly 
every vacant bit of understory occupied by R. rosifolius.  NRS spent much of a camping trip with 
a large group of people treating this mauka forest patch.  Weed control in the WCA during the 
two subsequent camping trips was greatly reduced, and NRS were able to begin reclaiming an 
adjacent, weedier gulch that experienced the same influx of R. rosifolius.  This experience 
emphasizes the need for NRS to have continued access to all weeding sites. 
 
With significant progress made in the first two subunits, NRS aim to expand forest patch weed 
control into a third subunit makai.  This subunit is mapped loosely, and still needs to be officially 
defined after further scoping of the area.  It stretches from the exclosure, across several gulches 
to the west.  While this subunit boasts just as many native resources as the other patches, it has 
more challenging topography and lacks historical weed control efforts due to limited staff time.  
Nonetheless, when possible, NRS will begin to make the area more accessible and safe for weed 
control.  NRS already spent some time bucking up dead logs and snags in the area.  Hopefully, in 
the next year, weed control will begin in this subunit.  
 
 Prikaa MMR-A and MMR-I WCAs 
Both the Prikaa MMR-A and MMR-I WCAs are relatively small and include a wild and 
reintroduced population of P. kaalae respectively.  Prikaa MMR-A contains a rather non-native 
forest composition.  NRS have been weeding yearly at this site, however, now that Schinus 
terebinthifolius overstory has been eliminated, NRS will increase the frequency of understory 
weed control to establish good habitat for P. kaalae and native seedlings to establish and reclaim 
the area.  This year M. minutiflora was sprayed and a sweep for other weed species was 
conducted in the Prikaa A WCA.  The Prikaa MMR-I WCA contains about 50% native forest 
canopy, and also contains several A. mustelina.  The site was not weeded this year, but in the past 
weeding was focused around slow removal of small S. terebinthifolius. 
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 SanMar and Prikaa MMR-B 
As mentioned above, there are limited areas where weed control can be conducted around the 
rare plants that occur on the steep cliffs of ‘Ōhikilolo Ridge.  Table 2.9 describes weed control 
efforts possible around one population of Sanicula mariversa and one population of P. kaalae.   
 
Table 2.9  Summary of Rare Taxa Population Units 

Species controlled 
within Population 

Units 

Population Unit  
Weed Control 

Area 

Effort 
(People 
Hours) 

% Area 
Covered Comments 

Grasses controlled: 
Andvir, Melmin, 
Rhyrep, Setgra 
 

Sanmar MMR-A  
 

7 100% Aim to keep large M. minutiflora patches out 
of immediate area.  Control other habitat 
altering grasses throughout population.  
Sprayed area 3 times this year. 

Grasses controlled: 
Andvir, Melmin, 
Rhyrep, Setgra 

Prikaa MMR-B  3.5 100% Grass control focused around potential 
seedling beds below three wild trees. 
Controlled when necessary.  Sprayed 3 times 
this year. 

 
The tasks at these two sites are rather specific and straightforward.  For example, weed control to 
improve habitat at the Prikaa MMR-B site is not necessary.  The three trees in this population are 
located meters from the edge of a cliff, surrounded by S. terebinthifolius, and there is little weed 
control that will greatly improve habitat for these trees.  However, NRS can assist in promoting 
the regeneration of the seedlings from these trees by controlling grasses around the seed 
‘catchments’ that keep seeds from falling off the cliff to inhabitable sites.   
 
In contrast, grass control at the S. mariversa site is thought to be helpful in promoting quality 
habitat for the rare taxa, and restoring a dry, cliff, ecotype.  In addition, NRS will begin 
removing S. terebinthifolius at this site.  In both the Prikaa-B and Sanmar-A sites, total area is 
less than 900 meters squared (30m by 30m).  Weed control tasks there are simple and need only 
be done approximately 2 times a year.   
 
Lower ‘Ōhikilolo 
Management in the Lower ‘Ōhikilolo MU is unique among the many weed control projects 
performed by NRS because it is focused primarily on fuel-break construction and maintenance, 
and secondarily on native habitat management.  There are three endangered species, Chamaesyce 
celastroides var. kaenana, H. brackenridgei subsp. mokuleianus, and Spermolepis hawaiiensis in 
the MU.  Management is focused around the two C. celastroides patches and one H. 
brackenridgei population.  Each rare plant population serves as its own weed control area 
(Figure 2.8).  NRS efforts in these areas are concentrated on controlling P. maximum and L. 
leucocephala in order reduce fuel to fires that threaten the area every summer.  Since weed 
control began in the winter of 2001, NRS has seen this site transform from a grass dominated 
waste land to a native shrubland with broadleaf weeds mixed in.  There are now large 
populations of Dodonaea viscosa, Sida fallax, Waltheria indica, and Abutilon incanum present in 
the patches. 
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Figure 2.8  Lower ‘Ōhikilolo Weed Control Areas *Area weeded does not include grass sprayed 
 
Weed control at Lower ‘Ōhikilolo is going well.  Unlike the summer of 2004, in the summer of 
2005, Mākua Valley dried out and no grass spraying was needed during the summer months.  
The frequency of spray during the non-summer months is a question that NRS is interested in 
investigating with the monitoring coordinator.  Presently, NRS take an aggressive approach by 
spraying at the first sign of new growth.  It is unclear if this is the best approach.  NRS cleared 
both Chamaesyce patches to the fire break road this year to further reduce fire threats to the 
patch.  In July of 2003 a fire burned into the Lower Chamaesyce patch, this happened again in 
August of 2005.  Both times the fire burned in from the Range Control side of the patch after 
jumping the fire break road in an un-maintained section at the base of ‘Ōhikilolo ridge.  NRS 
believe that clearance of fuel in this section is high priority.  (See the C. celastroides var. 
kaenana section for more discussion and a map).  Woody species control is ongoing at the 
Hibiscus patch and the Upper Chamaesyce patch.  NRS completed removal of all weedy mature 
plants from the lower patch this year.  In the next year NRS should be able to complete this for 
the other two patches.  A couple efforts not recorded in the totals above include spraying the trail 
to the Hibiscus patch as well as spraying the road margins below the Hibiscus patch to widen the 
fuel-break. 
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Effort calculated in number of hours spent controlling grass and woody weed species varies from 
season to season based on rainfall (Figure 2.9).  This year’s effort as compared to previous most 
closely reflects what is anticipated to be the new average as dictated by the low number of 
mature woody weed species left in the patches, and observed amount of yearly rainfall (Table 
2.10).  With the removal of grass from these patches, there has been a marked increase of 
herbaceous weeds such as Leonotis nepetifolia and Ageratum conyzoides.   NRS have conducted 
weed trials on L. nepetifolia to determine if control of herbaceous species would be a productive 
management activity. These trials produced negative results with dense seedling recruitment 
even during the driest period of the season. Currently, control of these species has not been 
deemed a productive use of time, nor a significant source of fuel for fire.   
 
Table 2.10 Summary of Lower ‘Ōhikilolo Weed Control Areas 
Species controlled 

within Lower 
‘Ōhikilolo MU 

Weed 
Control 

Area 

Effort 
(People 
Hours) 

% Area 
Covered Comments 

Lower 
Chacelkae 
Patch 

95 75% NRS conducted weed control on three trips this year.  
Patch has been cleared of all mature plants. 

Grass 
Control 

44 100% NRS performed grass spraying on five trips this year.  
This is a reduction in effort from last year. 

Upper 
Chacelkae 
Patch 

89.5 50% In four trips NRS finished clearing both lower and 
upper boundaries of patch.  These areas were infested 
with weeds.  This is the first year NRS worked in 
these areas. 

Grass 
Control 

41.5 100% Panmax was most densely accumulated in lower 
boundary of patch extension from previous year. 

Hibramok 
Patch 

89.5 25% 
 

NRS worked on two trips in areas in patch that still 
had mature plants.  There is still more ground to 
cover. 

Leuleu, Acafar 

 
 
Grass control:  
Panmax, Chlbar, 
Rhyrep  

Grass 
Control 

37 100% 
 

The amount of staff needed to cover these areas 
varied depending on the density of grass.  Area 
sprayed three times this year. 
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 Figure 2.9  Lower ‘Ōhikilolo: Change in Effort Over Time 2003-2005 
 

Haili to Keālia  
Weed control in this management unit takes place on Army land at Dillingham Military 
Reservation (DMR) (Figure 2.10 and 2.11).  Much of DMR is made up of highly degraded 
habitat, but the rocky talus slopes on the Mākua end of the reservation host patches of native dry 
forest.  The long-term objective of weed management in DMR is to focus on these talus slopes 
and expand the native forest patches.  The weedy lower flats of DMR are not a management 
concern. 
 
The only significant change to this management unit was the addition of a catchment which will 
be used in a H. brackenridgei outplanting area.  NRS spent time prepping this area by controlling 
grass and L. leucocephala.  Some additional weed controlefforts were conducted in this WCA 
(Table 2.11). 
 
Table 2.11  Summary of Keālia Weed Control Areas  

Species controlled 
within Keālia WCA 

Weed 
Control 

Area 

Effort 
(People 
Hours) 

% of weedy 
area 

covered 
Comments 

Acafar, Cocgra, Lancam, 
Leuleu, Momcha, Pasedu, 
Plusym, Riccom, Schter 

Keālia 46 10% 
Swept in Sapindus oahuensis forest off of 
transect trail in three trips. 
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Figure 2.10 Keālia Weed Control Areas 
 
 
Lower ‘Ōpae‘ula  
Not present on the Army Controlled Land map (Figure 2.1) due to lack of weed control in the 
area for over two years, the Lower ‘Ōpae‘ula weed control area is worth mentioning.  The area is 
home to diverse forest and several rare MIP taxa, and historically has seen significant levels of 
weed control.  NRS stopped weeding in this area due to the great presence of pigs in the area.  
Such a high level of pigs impact makes weeding potentially damaging to the native resources.  
For example, NRS spent many hours weeding Clidemia hirta around native plants, only to find 
that opening the understory attracted and directed pigs to those weeded areas.  Once ungulates 
are removed NRS believe that this MU has a high potential for restoration.  A large fence is 
proposed to be built at Lower ‘Ōpae‘ula.  Once the fence is completed NRS will resume weed 
control. 
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State of Hawai‘i Land 
Weed control takes place in the four following MUs on State land: Pahole, Upper Kapuna, 
Ka‘ena Point and West Makaleha (Figure 2.11).  NRS initiated more weed control on State land 
this year than in years past.  However, due to access issues, NRS were unable to carry out weed 
control between July and Spetember, 2005.  The following data represents work done up to July.   
 
Surveys 
NRS conducted one road survey on State Land this year along the Peacock Flats road to the Nike 
Site (Figure 2.11).  Given the high volume of use this road receives by NRS, State, and other 
agencies, as well as its proximity to the Pahole NAR and Kahanahāiki MU, it was a high priority 
to monitor.  During the Road survey, it was clear to NRS that in fact some weeds were being 
spread to higher elevations much faster than they would have been without the road.  NRS 
believe that the lack of road maintenance also played a role in this spread, but have initiated 
intense road maintenance along with the State to better manage weed spread.  NRS plan to 
expand the number of both road and LZ surveys in the State MUs next year. 
 
Single Species Target Control 
There are few weed species that NRS target for complete removal from State land.  Much of this 
is due to the fact that NRS do not yet have a sense of weed abundance for any incipient invasives 
on State land.  NRS expects that these targets will be developed with the State using the species 
list from Table 2.1.  Given that State land borders several Army MUs such as Kahanahāiki, 
controlling any Kahanahāiki single species targets that occur across adjacent State land seems 
prudent in order to create buffers for invasive weeds across State and Army land.   
NRS currently target two species for control (Figure 2.11).  NRS are aware of one R. argutus 
population in Keawapilau (Upper Kapuna MU) but the population has not yet been targeted.  
NRS have also assisted the NARS Specialist in targeting a large stand of the ornamental, 
Tecomaria capensis, along the East Mākua Rim.  NRS have observed that the treated stand is 
growing back and will continue treatment at this site if permitted. 
 
Management Unit Weed Control  
Pahole 
Weed actions conducted in the Natural Area Reserve are based on objectives established through 
discussion between NRS and the NARS Specialist.  Within the Pahole NAR weed control areas 
and subunits have been established based on populations of existing rare plant taxa and areas 
with intact native habitat (Figure 2.12). 
 
As this year was the first year we have begun coordinated management within the NAR, all 
WCAs are newly established.  The NARS Specialist helps determine and facilitates what actions 
are taken.  Some of the larger scale projects include ridding the gulches within Pahole of 
Montonoa hibiscifolia and conducting trials on Grevillia robusta to determine the most effective 
method of killing the weed.  M. hibiscifolia is an easy weed to locate during its flowering season, 
and eradication thus far has yielded good results with few re-sprouts.  The G. robusta trials 
consist of three different control techniques.  Results of these trials will be discussed after data 
from these trials have been collected.  The NARS specialist indicated that data collection would 
occur in the summer of 2005.   
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Figure 2.12 Pahole Weed Control Areas *Area weeded does not include grass sprayed 
 
The largest collaborated weeding activity in Pahole was a ecosystem scale weed project 
conducted in WCA #1 (Figure 2.12 and Table 2.12).  This effort was focused on improving the 
lower gulch habitat by removing weeds at the back of the gulch where the last remaining 
population of Phyllostegia kaalaensis once existed.  These actions also paved the way for the 
reintroduction of P. kaalaensis into the gulch (for more information on this reintroduction see 
rare plant section).  NARS staff had not recently weeded in this area and it was labor intensive to 
eliminate the established weedy patches.  However, since the gulch was cleared, it is now 
relatively easy for NRS to maintain and to expand this effort with quarterly trips. 
 
In the C. agrimonioides WCA #2, weed control has only just begun.  NRS began clearing M. 
minutifolia around the wild plants.  Unfortunately, NRS was unable to return in a timely manor 
due to access restriction and now expect that the grass has returned to pre-treatment levels.  If 
access to the area resumes, NRS will return to the site and begin grass control again.  In addition, 
NRS would like to expand weed control efforts to begin habitat scale weed control in the area. 
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Table 2.12 Summary of Pahole Weed Control Areas 

Species controlled 
within Pahole MU 

Weed Control 
Area 

Effort 
(People 
Hours) 

% Area 
Covered 

MIP Rare 
Taxa 

Present 
Comments 

WCA #1 98 50% Phykaa 

NRS got good coverage in this gulch 
around Phykaa reintros.  Swept for 
understory weeds, prepped for 
outplantings and installed trail over 6 
trips. 

WCA #2 
Grass Control: 

 
 

2 

 
 

5% 
Cenagragr 

Cut Melmin away from Cenagr and 
later treated with grass specific 
herbicide.  Larger scale weed control 
has not begun. 

WCA #3 58 75% Cenagragr Got good coverage in area.  Swept 
twice this year. Area is relatively intact. 

WCA #4 60.5 25% Schnut 
Cyalon 

Weeded along rim off trail and in 
vicinity of Cyalon and Schnut over four 
trips.   

WCA #5 32 25% 
Cyasupsup 

Chaher 
Cyagri 

Concentrate on eradicating all Monhib 
in gulch.  Conducted baseline survey of 
overstory and understory weeds.  Large 
scale weed control need has not begun. 

Ageade, 
Agerip,Budasi, 
Casgla, Clihir, 
Conbon, Cracre, 
Destor, Helpop, 
Lancam, Monhib, 
Pasedu, Psicat,, 
Psigua, Grerob, 
Rubros, Schter, 
Stajam, Syzcum, 
Trisem, 
 
 
Grass control:  
Mostly target shade 
tolerant Oplhir in 
Gulch areas.  Also 
target: Melmin, 
Rhyrep, Pascon and, 
Ehrsti. 
 WCA #6 3.75 5% Schnut 

Weed control occurred only around 
outplantings.  No weed control 
occurred in forest patch below. 

 
In contrast, weed control at the C. agrimonioides var. agriminioides reintroduction site in 
WCA#3 is going well.  This area is along the western side of the Pahole rim.  The habitat in this 
area is relatively intact.  In the last year NRS conducted weed control across much of WCA #3.  
Around the reintroduction site, NRS are able to carry out quarterly maintenance trips because the 
majority of the weeds have been removed in previous years.  NRS swept new areas below the 
rim and found the habitat well intact and could easily remove the few weeds present.  In the next 
year NRS will work to expand weed control in this area.  Hedyotis degnerii var. degnerii 
populations also benefit from weed control in this area. 
 
Another extremely native area in Pahole is the eastern rim WCA #4 around the Cyanea 
longiflora and Schiedea nuttallii populations.  NRS has weeded about a quarter of the proposed 
WCA #4 this year and plan to expand weeding efforts next year. 
 
In WCA #5, NRS focused on removal of M. hibiscifolia patches.  This WCA spans wild 
populations of Cyanea grimesiana subsp. obatae and Chamaesyce herbstii as well as a large 
reintroduction of Cyanea superba subsp. superba.  This is intensive work and NRS did not cover 
very much area.  NRS look forward to large scale habitat weed control in the next year.  NRS 
also cleared management trails this year to facilitate management of this area.  The time spent on 
this action is not recorded in the table as it fell outside of the WCA. 
 
The switchback site at WCA #6 contains a new reintroduction of S. nutallii  NRS weeded the 
area around the outplantings this year.  Below these outplantings there is a large stretch of 
beautiful native forest.  NRS requested permission to weed this area and expand the boundaries 
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of WCA #6, however were denied.  NRS will seek permission to weed this area in the coming 
year. 
 
Upper Kapuna  
NRS conduct weed control in three areas, all in Subunit 1 of the Kapuna MU (Figure 2.13 and 
Table 2.13).  Two of these are smaller WCAs in Keawapilau Gulch, and are based around rare 
plants there. The larger WCA in Kapuna Gulch also includes rare species, however also 
encompasses a patch of high quality native forest too. The WCA has had extensive, regular 
weeding since NRS were permitted to begin weed control in the area two years ago.  NRS made 
initial weed control decisions in the MU based on its proposal for fencing by the State.  NRS 
strongly support a fence in this Management Unit and given permission by the State would 
consider expanding weeding efforts within the fenced area.      
 
 WCA Discussion 
The NARS Specialist suggested the Kapuna WCA as a priority weeding area.  NRS are excited 
about the weeding conducted in Kapuna because the area is very native, and it is easy to see the 
benefits of regular weed control.  For example, the native fern understory appears to have 
expanded.   NRS are careful to leave large canopy weeds such as P. cattleianum standing in 
order to maintain light regimes.  This year, NRS expanded the area weeded to include the lowest 
known C. herbstii all the way up the gulch to the Mokulei‘a Trail.  It is believed that the regular 
frequency of weed control, and the gradual, careful weeding conducted in the area has improved 
the habitat for rare species present, as well as helped maintain the integrity of a large portion of 
native forest in Kapuna MU.  NRS fear that without access into these areas, weeds will begin to 
reestablish themselves throughout the WCA. 
 
The Schnut and Phykaa WCA are close enough together that weeding at the two sites is often 
tasked as one action.  The areas immediately around the rare plants are particularly sensitive due 
to the presence of the plants and the steep terrain of the site.  NRS only weed in these immediate 
areas to maintain their existing microclimates.  In the rest of the WCAs, there are patches of 
mostly native forest where more intense, understory weed control is conducted.  Next year, NRS 
would like to continue maintenance in areas already weeded, as well as to bridge the gap 
between these two WCAs.  NRS believe that species such as C. longiflora would benefit from 
creating more continual habitat through the population.      
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Figure 2.13 Upper Kapuna Weed Control Areas *Area weeded does not include grass sprayed 
 
Table 2.13 Sumary of Kapuna Weed Control Areas 

Species controlled 
within Kapuna 

MU 

Weed 
Control 

Area 

Effort 
(People 
Hours) 

% Area 
Covered 

MIP Rare 
Taxa 

Present 
Comments 

Kapuna 
 

86.5 80% Chaher, 
Hesarb, 
Cyrden 

Weeded once quarterly, sometimes more often.  
Focus on removal of all non-native understory, 
leaving some canopy weeds for gradual removal.  
Entire core weed area weeded twice. 

Schnut 22 50% Schnut, 
Cyalon 

Minimal, careful weeding around the two rare 
plant species present.  Weeding conducted through 
partial WCA twice. 

 
Agerip, Ageade 
Psicat, Lancam, 
Clihir, Grerob, 
Stadic, Spacam, 
Schter, Psigua, 
Trisem, Desint, 
Rubros, Budasi, 
Chrden,Chrpet 
 

Phykaa 47 75% 
 

Phykaa, 
Cyalon 

Weeded critically around rare plants, and heavier 
in mostly native areas.  Expanded weeded area this 
year.  Focused on weedy understory through 
partial WCA three times.   

 
Ka‘ena  
Ka‘ena MU consists of one WCA and one PU  located approximately 1300m apart, around two 
populations of C. celastroides var. kaenana.  The populations known as KAE-A and B are 
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located east of Alau Gulch and within Ka‘ena NAR respectively.  One WCA is defined in each 
of these management unit areas (Figure 2.14). 
 
Weed control was last conducted at KAE-A in 2004 in a very small area immediately around the 
C. celastroides var. kaenana.  On returning to monitor the plants this year, it was noted that 
weeds had not yet begun to impact the rare plants again.  The site is unique in that the C. 
celastroides var. kaenana plants nearly encircle a small, relatively weed-free talus slope.  NRS 
have cleared non-native vegetation in the past, and this year observed plants expanding growth 
into these areas, as well as observed seedlings within the talus area. NRS will return to the site 
this year to continue to clear weeds around the plants, and to maintain the talus slope as potential 
habitat for C. celastroides var kaenana. 
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Figure 2.14 Ka‘ena Weed Control Areas *Area weeded does not include grass sprayed 
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Table 2.14 Summary of Ka‘ena Weed Control Areas  
Species 

controlled 
within (Ka‘ena 

MU) 

Weed Control 
Area/PU Weed 
Control Area 

Effort 
(People 
Hours) 

% of 
area 

covered 

MIP Rare 
Taxa 

Present 
Comments 

KAE-A 
(Population Unit 
Weed Control) 

0 
 
 

0 
 
 

Chacelkae Site monitored, minimal weeding 
necessary.  See discussion. Scheduled 
for weed control this year. 

Leuleu, Lancam, 
Acafar, Atrsem, 
Achasp,  
 
Grasses 
controled:  
Panmax, Chlbar, 
Setgra, Cencil, 
Digins 

KAE-B  
 
 
Grass Control: 

38.5 
 
 
32.5 

100% 
 
 
75% 

Chacelkae Swept entire patch for Achasp, Leuleu, 
or Atrsem at least once.  See 
discussion.  Targeted Chlbar and 
Digins throughout patch. 

 
NRS has made great weed control progress in the KAE-B WCA over the years.  For one, the 
amount of L. leucocephala has been dramatically reduced; nearly no mature trees exist in the 
core weeding area.  Due to the fact that the main target weeds require different weeding 
techniques, NRS usually sweep for one of these species at a time, thus clearing large portions of 
the weed control area of one particular weed.  Due to the success of removing many of the 
woody and herbaceous shrubs and groundcovers, NRS noticed an influx of grasses.  NRS 
therefore spent nearly an equal amount of time this year treating grasses as well as other weed 
species.  Currently, NRS try to time spraying so weedy grasses are beginning to flush, while 
native grasses have not yet emerged.  NRS are still identifying ideal times for these grass sprays 
where native grasses are less susceptible, and non-native grass kill will be effective.  NRS will 
continue to balance grass spraying and other weed removal efforts this coming year and expect 
to see more native vegetation colonization of these weed free areas.  While there is no conclusive 
evidence, other than photo points and NRS observations, NRS believe that both the number of 
Chamaesyce plants, and the area in which the population occurs, has increased.  NRS also think 
that the amount of native vegetation, such as Sida fallax, Eragrostis variabilis, Panicum fauriei, 
and Myoporum sandwicense has also increased due to weed control efforts over the years.    
 
West Makaleha 
The Mokulē‘ia Forest Reserve borders MMR and is home to two exclosures containing rare plant 
populations, Cyanea grimesiana subsp. obatae and Schiedea obovata (Figure 2.15).  Objectives 
for the Three Points WCA are focused first around managing the population of C. grimesiana 
subsp. obatae, and second on overall site restoration and management around outplanted 
populations of D. subcordata, C. longiflora, and P. kaalae.  Goals for the smaller S. obovata 
LEH-B WCA revolve around maintaining the habitat for the population of S. obovata. 
 
Work in the upper open portion of the Three Points WCA was centered around continuing habit 
restoration efforts and expanding outplanting sites (Table 2.15).  NRS successfully controlled 
grass species dominating the upper portion of the exclosure.  However, once accomplished the 
previously patchy spots of R. argutus took advantage of the new lack of competition and have 
now replaced the grass as the dominate weed species in this spot.  Management in this large light 
gap is a continuing challenge that can only be resolved with the creation of an overstory and 
shade.  A. koa has been outplanted in this area to provide the needed overstory and future weed 
control of R. argutus will resume to buffer these plants.  
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NRS have taken a more aggressive approach to killing the monotypic P. cattleianum stands that 
exist in the middle portion of the exclosure.  Where these monotypic seedling and sapling 
patches can be sprayed with a 10% foliar solution of Garlon 3A without risk to native plants, 
NRS have successfully reduced their numbers.  This treatment in combination with hand 
weeding has facilitated taking pressure off the more native areas and was also instrumental in an 
area that has been outplanted with C. longiflora. 
 
The highest priority weed control in this area is concentrated around the population of C. 
grimesiana subsp. obatae.  As this species habitat occupies the steep northern section of the 
exclosure and working in this high angle environment could potentially threaten the plants, NRS 
built trails reinforced with dead P.cattelianum.  These trails provide safe access to and around 
the plants and should help reduce further substrate degradation.  Work at removing weeds in this 
area has been continuous throughout most of this year due to increased rainfall.   
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Figure 2.15 West Makaleha Weed Control Areas *Area weeded does not include grass sprayed 
 
Work in the S. obovata WCA is scheduled with routine monitoring and collection visits (Table 
2.16).  Shortly after the exclosure was erected it was sprayed with Fusilade II, a grass specific 
herbicide and has remained almost entirely free of grass since that spraying.  Because the plants 
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grow on a steep slope, and the immediate habitat is not highly threatened by weeds, NRS have 
intentionally minimized their presence and impact in the area.  
 
Table 2.15  Summary of West Makaleha Weed Control Areas  

Species controlled 
within West Makaleha 

WCA 

Weed 
Control 

Area 

Effort 
(People 
Hours) 

% of 
Weedy 
Area 

Covered 

MIP Rare Plant 
Taxa Comments 

Ageade, Agerip,Budasi,  
Clihir, Erikar, Grerob, 
Lancam, Monhib, 
Pasedu, Psicat  Psigua 
Rubarg,, Rubros Schter,  
Spacam, Stadic, Stajam, 
Youjap 
 
Grasses controlled:  
Melmin, Pascon 

Three Points 
 
 
Grass 
Control: 

227.5 
 
 
 
14.5 

 
 
 
 
100% 

Cyagri, Delsub, 
Cyalon, Prikaa,   
S. obovata 

Upper open portion of 
exclosure was sprayed to 
control grass and Rubarg.   
Lower northern section was 
swept to control other weeds 
around outplantings and 
Cyagri.  Area’s immediately 
surrounding rare plant taxa 
may have been visited 
multiple occasions.  

 
 
Table 2.16  Summary of West Makaleha Population Unit Weed Control 

Species controlled 
within Population 

Unit 

Population Unit 
Weed Control 

Area 

Effort 
(People 
Hours) 

% Area 
Covered Comments 

Ageade, Agerep, 
Lancam, Psicat, Schter 
 
Grasses Controlled: 
Melmin, Pascon 

Alsobo LEH-B  
 
 
 
Grass Control: 

6 
 
 
 
7 

10% 
 
 
 
30% 

Aim to keep large M. minutiflora and P. 
conjugatum patches out of exclosure.  Control 
other habitat altering weeds directly around 
plants without creating too much disturbance 
in the process. 

 
 
The Nature Conservancy Land  
NRS continue to collaborate with The Nature Conservancy to preserve and protect rare 
endangered plant taxa of mutual concern.  Weeding activities are focused around wild 
endangered plant populations and reintroduction sites in the following Management Units in 
Honouliuli preserve:  ‘Ēkahanui, Kalua‘ā, and Palikea (Figure 2.16). Weed control along 
crestlines, the Contour road, the Contour trail, and various LZ’s throughout the preserve is 
conducted to reduce fuel loads in fire prone areas and to prevent the spread of weeds along 
transportation corridors to other parts of the preserve.  
 
Surveys 
Currently, no surveys are made on Nature Conservancy Land.  This year NRS will make efforts 
to conduct LZ surveys and will add surveys on access roads.  NRS will focus incipient weed 
mapping efforts on species listed in Table 2.1 with advice from TNC staff. 
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Single Species Target Control 
Currently NRS are not targeting any single species on TNC land.  The locations of incipient taxa 
listed on TNC land in Table 2.1 are currently unknown.  However, it is anticipated that as NRS 
become more familiar with these areas single species threats will be targeted. 
 
Management Unit Weed Control 
 
Kalua‘ā 
NRS began weed control in Kalua‘ā this year (figure 2.17).  Overall the MU is a very 
challenging to perform weed control within.  The Nature Conservancy staff has identified much 
of the nicest remaining habitat.  Unfortunately, these areas typically have a native canopy but 
understory that is overrun with invasive plants including C. hirta, Passiflora suberosa, Lantana 
camera and others.  It is extremely intensive work to push these weeds out of the area (Table 
2.17).  However, with regular maintenance the effort is much reduced.  The majority of the effort 
this year was spent creating a new management area around a C. grimseana subsp. obovatae and 
Schiedea kaalae outplanting.  In recent trips NRS has swept through the established area and has 
begun to expand into adjacent weed infested areas.  It will take a few years before NRS clear the 
majority of this WCA for the first time.  Presently, the boundaries are roughly drawn to include 
all the outplanting sites in the area.  However, there is area presently within the WCA that needs 
to be scoped to determine whether it is fit for inclusion.  NRS will expand the areas weeded 
around the reintroduction sites as well as clarify the boundaries of this WCA in the next year. 
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Figure 2.16 Kalua‘ā Weed Control Areas  *Area weeded does not include grass sprayed 
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Additional weed control efforts outside of the WCA include weed control around rare species 
and trail maintenance.  TNC staff spent additional hours weeding trails that access those sites.  
TNC staff also sprayed M. minutiflora along the crest line to reduce fuel loads in case of fire.  
NRS initiated weed control around the Stenogyne kanehoana.  Unfortunately, the population 
disappeared over the summer perhaps due to a combination of water stress and arthropod 
impacts.  Since that time NRS has terminated these efforts. 
 
Table 2.17 Summary of Kalua‘ā Weed Control Areas 

Species controlled 
within Kalua’a MU 

Weed 
Control 

Area 

Effort 
(People 
Hours) 

% Area 
Covered 

MIP Rare 
Taxa Present Comments 

 Budasi, Clihir, 
Lancam, Psicat, 
Passub,Pastub, Psigua, 
Rubros, Schter, Stajam, 
Toocil 

Central 
Kaluaa 56  

 
 
25% 

 
 
C.grimesiana, 
S.kaalae 

Controlled weeds around both TNC and 
Army outplantings over four trips.  Initial 
weed control is intensive as P.suberosa and 
C.hirta are thick.  Areas require diligent 
follow-up. 

 
Palikea 
Weeding efforts by NRS and TNC staff in Pālāwai are focused around wild populations of 
Hesperomannia arbuscula and D. subcordata (Figure 2.18 and Table 2.18).  Unfortunately, 
much of the lower reaches of Pālāwai is dominated by invasive weeds.  The H. arbuscula WCA 
is at higher elevations and still has nice habitat.  NRS and TNC constructed a small fence around 
the H. arbuscula in this area.  NRS have cleared the small fence of P. suberosa and C. hirta.  In 
addition, the M. minutifolia has been pushed out of the fence and a buffer is maintained.  NRS 
swept the exclosure this year and grass control was not needed.  NRS found two mature Cyathea 
cooperi near the exclosure this year and destroyed them.  No others have been seen but NRS will 
be watchful.  This year NRS approximated a larger WCA around the small fence.  This area will 
be fenced in the next few years and weed control will follow fencing.  This area will be used as 
an augmentation site for H. arbuscula.  The boundaries are only approximate and need to be 
refined. 
 
In past years, NRS has been involved in managing a Plantago princeps var. princeps population 
for genetic storage in Pālāwai.  TNC staff report that some control of Erigeron karvinskianus 
around P. princeps var. princeps would benefit the remaining plants there and could help foster 
more reproduction for genetic storage in that population.  NRS will revisit the site next year and 
conduct the recommended control. 
 
TNC and NRS continue to coordinate weeding efforts around the five acre fence protecting the 
C. grimesiana subsp. obatae wild and augmented population near Pu‘u Palikea, in South Pālāwai 
gulch.  TNC has also outplanted Cyanea superba subsp. superba at this site.  NRS made four 
trips this year to the exclosure for weed control.  On each trip, about ten percent of the exclosure 
was covered with the endangered plant area as priority.  NRS also began to work on the upper 
more weed-infested areas of the fence.  TNC staff conducted a spray operation where all of the 
exclosure was covered.  NRS and TNC cooperated this year to scope a larger exclosure that will 
provide more habitat for restoration and reintroduction.  TNC started weeding this area in 
anticipation of the proposed fence.  In addition, TNC sprays Ehrharta stipoides along the fence, 
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trails, and TNC’s “meadow” restoration site, but eradication is highly unlikely due to the extent 
of the infestation.  NRS will work with TNC in the next year to set priorities for the control of 
Ehrharta stipoides. 
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Figure 2.18 Palikea Weed Control Areas *Area weeded does not include grass sprayed 
 
The Palawai Delsub PAL-C WCA is lower in elevation and is a priority site because it is one of 
the few areas that remain mostly native.  The TNC biologist found three immature D. subcordata 
in this patch and NRS and TNC cooperated to construct a fence around the site.  The area is very 
small and NRS had thoroughly weeded the site (Table 2.19).  Maintenance trips are scheduled to 
stop reinvasion. 
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Table 2.18 Summary of Weed Control in Palikea  

Species 
controlled 

within Palikea 

Weed Control 
Area 

% of 
WCA 

Covered 

Effort 
(People 
Hours) 

MIP Rare 
Taxa Present Comments 

Palwai Hesarb site 20% 8 Hesarb Controlled Passub and other 
weeds within Hesarb exclosure. Ageade, Agerep, 

Budasi, Clihir, 
Lancam, Psicat, 
Passub,Pastub, 
Psigua, Rubros, 
Schter, Stajam, 

Toocil 

Palikea 

75% 

84 

Cyagrioba 
Cyasup 

Controlled weeds within 
Cyagrioba exclosure. 

 
Table 2.19 Summary of Population Unit Weed Control in Pālāwai 

Species controlled 
within Population 

Unit 

Population Unit 
Weed Control 

Area 

Effort 
(People 
Hours) 

% Area 
Covered Comments 

Ageade, Agerep, 
Budasi, Clihir, Lancam, 
Psicat, Passub,Pastub, 
Psigua, Rubros, Schter, 

Stajam, Toocil 

Pālāwai Delsub 
PAL-C 6.5 100% Controlled Passub and other weeds within 

Delsub exclosure.  Swept entire area twice. 

 
‘Ēkahanui 
NRS only began intensive weed control in ‘Ēkahanui in the last few years (Table 2.20).  The 
WCAs defined below are loosely based on areas where weed control has been conducted in the 
past (Figure 2.19).  Additional weed control areas are likely to be added in the future as weed 
control goals are finalized for ‘Ēkahanui.  A small amount of PU level weed control takes place 
around two populations of D. subcordata fenced with very small fences, and one population of 
C. agriminioides var. agriminioides.   
 
Weed control in the Upper ‘Ēkahanui WCA largely involves grass spraying.  NRS work with 
TNC staff to spray the crestline of the ridge to reduce fuels, and also to reduce the amount of 
grass in P. princeps var. princeps habitat.  This year, grass was sprayed directly around all P. 
princeps var. princeps plants and across a band of cliffs where three ‘populations’ of P. princeps 
var. princeps occur using a grass specific herbicide.  NRS would like to conduct herbaceous and 
woody plant weed control in areas with high levels of native canopy and around rare plants 
within this WCA.        
 
The Reintroduction WCA is important because it is home to many A. mustelina, has many nice 
patches of native forest, and is home to outplantings of MIP taxa and several other TNC taxa of 
concern.  Three MIP species have been planted in to this area, and weed control efforts have 
focused largely around these plants.  Grass control is conducted when observed necessary.  With 
the two agencies maintaining the Reintroduction WCA, weed control is beginning to become 
more continuous throughout the entire area.  An example of this is the absence of P. suberosa, a 
prominent weed in all of ‘Ēkahanui.  Since P. suberosa is such a physical nuisance, clovers 
native vegetation, and is present nearly everywhere in ‘Ēkahanui, its absence is greatly noticed 
and serves as a sort of indicator of where weed control has taken place, and where more is 



Chapter 2: Weed Management  2-43 

2005 Makua Implementation Plan Status Report   
 

needed.  NRS aim to continue controlling weedy understory in previously weeded areas, as well 
as connecting these areas with newly created native canopies free of P. suberosa.  
 
At the wild C. agriminioides var. agriminioides site, minimal weed control is conducted in 
coordination with annual monitoring of the population.  The habitat where these plants occur, 
lacks continuous native components, and would require intense, active restoration to greatly 
improve the site.  As the population of C. agriminioides var. agriminioides appears to be doing 
okay, NRS justify small levels of weed control immediately around individual plants in order to 
increase plant vigor and thus seed set.  This year NRS were careful to maintain canopy, weedy or 
not, and focused on expanding potential understory habitat around high concentrations of plants.   
 
Table 2.20 Summary of Weed Control in ‘Ēkahanui MU 

Species controlled 
within Upper 
‘Ēkahanui and 

Reintroduction 
WCAs 

Weed Control 
Area 

Effort 
(People 
Hours) 

% Area 
Covered 

MIP Rare 
Plants 

Present 
Comments 

Upper 
‘Ēkahanui 
 
 
Grass 
Control: 

 
 

4 
 

 
 
 

15% 

Plapripri 
Achmus 

Major grass spray conducted this year 
along Plapripri cliff habitat across 
populations.  Also sprayed crestline as 
fuelbreak. 

Passub, Psicat, 
Schter, Clihir, 
Chrpar, Bleape, 
Rubros, Agerip 
 
 
Grass Control: 
Melmin, Rhyrep 

Reintroduction 
 

64.5 50% 
 

Cenagragr 
Delsub, 
Schkaa,  

Swept through reintroductions, 
focusing on understory weeds.  
Maintained reintroductions and opened 
areas for new reintrodctions.  Made 
four large sweeps this year. 

Species controlled 
within Population 

Units 

Population 
Unit Weed 

Control 
Areas  

Effort 
(People 
Hours) 

% Area 
Covered 

MIP Rare 
Plants 

Present Comments 

Delsub  
EKA-A 1 100% Delsub Handpulled Pascon around Delsub  and 

treated other weeds listed. 
Delsub 
 EKA-B 1 100% 

Delsub Sprayed Oplhir within fence and 
treated few, spindly Schter.  
Handpulled Pascon around Delsub. 

Clihir, Rubros, 
Lancam, Passub 

Cenagragr  
EKA-A 5 50% 

Cenagragr Weed control minimal and ‘non-
invasive’, although around all plants.  
See discussion 
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Figure 2.19 ‘Ēkahanui Weed Control Areas *Area weeded does not include grass sprayed 
 
Board of Water Supply Land 
NRS received permission for the use of herbicides in Mākaha valley by the Board of Water 
Supply (BWS) in June of 2005.  Many areas in Mākaha are in exceptional condition with very 
few weeds.  Weed Control Areas have started to become established with the help of the BWS 
Watershed Planner, and are focused around rare or endangered plant populations and habitat with 
high conservation value.  As Mākaha Valley is surveyed in greater detail, more WCAs may be 
established.  Current weeding activities are occurring prior to the construction of a proposed 
fence, with the knowledge that their impact will only be accelerated with the removal of 
ungulates. 
 

WCA Discussion 
The Makai Ridge Gulch WCA #1 is an exceptionally native dry-mesic forest with A. 
macroccocus and F. neowawraea.  NRS have weeded this area on four occasions and in most of 
the WCA completely removed all weeds.  Approximately, 75% of the WCA has been weeded.  
NRS believe that this type of area will require treatment only every few years.  A large stand of 
Toona ciliata in the back of the gulch threatens to continually seed this area and NRS are 
contemplating removing the stand. 
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The A. macroccocus Heartland WCA #2 contains the highest density of A. macroccocus NRS 
has recorded.  The area is similar to the Makai Gulch WCA, it is a dry-mesic forest with very 
few weeds.  NRS has taken two trips to the area and weeded approximately forty percent of the 
area.  The gulch bottoms are problematic in this area.  These areas contain loose substrates and 
substantially more light gaps than the surrounding slopes.  NRS came upon patches of Ricinus 
communis in these areas and needs to develop a strategy for control.  In contrast, the gulch slopes 
are impressively native and will require infrequent management. 
 
The Flag city WCA #3 is named for the impressive amount of flagging UH researchers have 
used in the area.  This area contains two F. neowawraea and intact forest.  Unfortunately, there 
are also some weedy areas especially in the gulches and some monotypic stands of C. arabica.  
This is the most accessible WCA in Mākaha and NRS plan to use volunteer labor in this area.  
Only one volunteer trip has been conducted so far. 
 
NRS have also identified another potential WCA #4 (Figure 2.20).  Weeding within this 
proposed WCA will commence sometime after more detailed surveys of the area have been 
conducted.  Presently the boundaries of this WCA are approximated. 
 
The Cyalon WCA #5 is below the Kumaipo saddle outside the area of the large proposed fence.  
This area will be fenced within the next year by a smaller exclosure to protect the Cyanea 
longiflora.  NRS have spent one day weeding this area and covered approximately 25% of the 
WCA.  Much of the WCA is wet-mesic forest.  The habitat around the C. longiflora is in good 
shape.  However, just down the slope the P. cattlelinum is monotypic. 
 
Table 2.21 Summary of Weed Control in Mākaha  

Species controlled 
within Mākaha. 

 
Weed Control 

Areas 

Effort 
(People 
Hours) 

% Area 
Covered 

MIP Rare 
Plants 

Present 
Comments 

Makai 
Ridge/Gulch 

WCA #1 

126 75% Fluneo 
Alemac 

Controlled weeds in high value 
habitat around Fluneo during four 
trips. 

Alemac 
heartland 
WCA #2 

64 30% 
Alemac 

Controlled weeds in high value 
habitat around Alemac, and 
Ptemac. 

Flag city 
WCA #3 

19 10% Fluneo Controlled weeds in high value 
habitat around Fluneo.   

Ageade, Agerep, 
Budasi, Cafara, 
Clihir, Grerob, 
Lancam, Pascon, 
Paslig Psicat, 
Psigua, Rubarg, 
Rubros, Schter, 
Stajam, Syzcum, 
Toocil, Trisem 
 
 
 

Cyalon Area 
to Burn Site 

WCA #5 

19.5 25% 
Cyalon 

Controlled weeds in high value 
habitat around Cyalon. 

 
T. semitriloba is a weed found throughout Mākaha valley.  In order to prevent continued spread 
of this weed it is being considered as a target for removal along trails and access points.  Once 
the distribution of T. semitriloba within the proposed exclosure is known, NRS will determine 
whether this weed should become a candidate for eradication within the fenced area. 
 
In order to have a better understanding of the effects of weeding monotypic stands of P. 
cattleianum in Mākaha and other MUs, NRS are working with a University of Hawai‘i Botany 
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Professor.  This professor has generously given her time at no cost to NRS.  NRS also hired a 
graduate Research Assistant to facilitate implementation of field monitoring.  This Research 
Assistant and NRS will be setting up twelve plots for three different guava control treatments.  
These three trials will consist of Selective Girdle, Total Girdle, and Clear Cut plots.  All three of 
these methods have been tested previously in Kahanahaiki (see RCUH Report 2003-2004).  It 
was clear from the Kahanahāiki trials that both the Clear Cut and Total Girdle methods promoted 
regeneration of A. koa and limited guava recruitment as affected by a change in light regime.  
The less light altering Selective Girdle trial may prove beneficial to areas with shade tolerant 
native flora and areas threatened by more sun loving understory weeds.  The purpose of these 
trials is to more rigorously test conclusions derived from the Kahanahāiki trials, as well as to test 
their effectiveness in similar habitats such as those found in Mākaha. 
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Figure 2.20 Mākaha Weed Control Areas *Area weeded does not include grass sprayed 
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Figure 2.2  Weed Control on Army Controlled Land
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Figure 2.11  Weed Control on State of Hawaii Land
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Figure 2.17  Weed Control on Nature Conservancy Land
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