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CHAPTER 3:  MIP/OIP RARE PLANT STABILIZATION PLANS   

3.1 INTRODUCTION 
RARE PLANT STABILIZATION STATUS UPDATES   

This section has an update for each of the 51 MIP/OIP plant taxa. Each begins with a review of the 
requirements for stabilization and is followed by a brief discussion of highlights from rare plant 
stabilization work conducted in last year and a list of priority actions scheduled for the next year. All 
management actions for threat control are discussed in detail the Ecosystem Management section. There 
are three tables in each update: Taxon Status Summary, Threat Control Summary and the Genetic Storage 
Summary. The format for each update and definitions for terms used in each table are discussed in detail 
in this example below: 

Example Species Status Update 

Requirements for Stability  

•Population Units (PUs): Three PUs are designated for most species. However, 4 PUs have been 
designated for taxa meeting the following criteria:  
- in both Makua Action Area (AA) and Oahu AA (Ex: Plantago princeps)   
- PUs in high fire threat area (Ex: Chamaesyce celastroides)  
- no extant wild plants; all PUs are dependent on reintroductions (Ex: Cyanea superba)  
Two taxa have one PU (Myrsine juddii and Schiedea trinervis) and Labordia cyrtandrae has two PUs. 
These taxa have large and nearly continuous distributions and will be managed for stability across all    
known sites.  

• [25-100] reproducing individuals in each PU: This varies for each taxa and is based on the number of 
extant individuals, average life span, life form, breeding system, history of large fluctuations in 
population size and other factors listed the final MIP and OIP. 

• Stable Population Structure: This is not clearly defined for any species. OANRP will continue to 
develop definitions based on observations and survivorship studies of in situ sites. OANRP believe that 
most MIP/OIP taxa do not have a population structure that can maintain stability goals, but this has not 
been studied. 

• Threats controlled: Threat control includes fences, weed control, arthropod and rodent control and fire 
prevention. All known threats to MFS PUs must be controlled. 

• Genetic storage of all PUs: Genetic storage from 50 founders from each PU. If there are less than 50 
plants in a PU, storage goals are considered to be met when all available founders are represented in 
storage. Storage goals may be met by maintaining plants from each founder in a nursery living collection, 
in micropropagation storage at Harold L. Lyon Arboretum, or by keeping an adequate number of seeds in 
proven storage conditions at the OANRP Seed Lab or at the National Center for Genetic Resources 
Preservation (NCGRP).  

Major Highlights/Issues for MIP Year 6/OIP Year 3 

Notable projects from the 1 September 2009 to 31 August 2010 (MIP Year 6 and OIP Year 3) reporting 
year are discussed here for each taxon. Background information for this discussion can be found in 
reports from prior years and other OIP and MIP documents and only new information is presented here.  

For each taxon, the number of hours spent in the field last year on monitoring, hand-pollinating, 
collecting for genetic storage and on reintroduction is presented. These hours include transport time, 
safety briefing, hiking time to and from work site, gear preparation time and reintroduction site 
preparation. Often, more than one species can be visited and monitored in a day and so each individual 
action takes less total time since transport and prep time are split between multiple species. However, for 
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species where transport and prep time are a large part of the effort, this will be reflected in the number of 
staff hours spent.  

Staff time spent on threat control (fencing, weeding, rat control, slug and arthropod control) is not 
included. Details on those actions are discussed in the Ecosystem Restoration Management Unit Plan for 
each Management Unit (MU). The number of hours spent for each taxon changes every year as new 
plants are found, new reintroductions are established and collection goals are met. The data presented this 
year reflect rare plant priorities for the last reporting year and these may change in the coming year. The 
five taxa that received the most staff attention in the last year are (in descending order): Cyanea superba 
subsp. superba, Schiedea obovata, Schiedea kaalae, Labordia cyrtandrae and Hesperomannia arbuscula. 
Seven taxa received 0-1 hours in the last year: Schiedea trinervis, Viola oahuensis, Dubautia 
herbstobatae, Huperzia nutans, Melicope lydgatei and Myrsine juddii. These species have no 
reintroductions, several stable PUs and less potential impact from Army training, so have been a lower 
priority.  

The other actions discussed in this section include identifying the PUs that were visited, comments on 
population trends, updates on progress on threat control actions (fences, etc.), notes on the status of the 
genetic storage collections and a discussion of ongoing research.  

Plans for MIP Year 7/OIP Year 4 

This section includes actions to be scheduled for the next year. Most actions listed in here should be 
started in the next year, although some lower priority projects are included that may only be accomplished 
as staff time allows. The actions included here are plans for surveying, monitoring, collecting for genetic 
storage, planting reintroductions and ongoing threat control projects.  

Taxon Status Summary 
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The Taxon Status Summary, shown above, displays the current status of the wild and outplanted plants 
for each PU next to the totals from the previous year for comparison. The PUs are grouped into those with 
plants that are located inside the MIP or OIP AA (In) and PUs where all plants are outside of both AAs 
(Out).  

Population Unit Name:  Some changes to the PU names were made in the last year and these are noted 
in the updates for each taxon. Only PUs designated to be ‘Manage for Stability’ (MFS), ‘Manage 
Reintroduction for Stability/Storage,’ or ‘Genetic Storage’ (GS) are shown in the table. Other PUs with 
‘No Management’ designations are not managed and will not be reported.  

Management Designation: For PUs with naturally occurring (in situ) plants remaining, the designation 
is either ‘Manage for Stability’ or ‘Genetic Storage’.  Some MFS PUs will be augmented with 
outplantings to reach stability goals. When reintroductions alone will be used to reach stability, the 
designation is ‘Manage Reintroduction for Stability.’  When a reintroduction will be used for producing 
propagules for genetic storage, the designation is ‘Manage Reintroduction for Storage’. Changes were 
made to these designations for some taxa in the last year and these are explained in the update discussion. 

Current Mature, Immature, Seedling (Wild):  These first three columns display the most up to date 
population estimates of the wild (in situ) plants in each PU. These numbers are generated from OANRP 
monitoring data, data from the Oahu Plant Extinction Prevention Program (OPEP) and Oahu NARS staff.  
The estimates may have changed from last year if estimates were revised after new monitoring data was 
taken or if the PUs have been split or merged since the last reporting period.  The most recent estimate is 
used for all PUs, but some have not been monitored in several years. Several PU have not been visited yet 
by OANRP and no plants are listed in the population estimates. As these sites are monitored, estimates 
will be revised.  

Current Mature, Immature, Seedling Augmented:  The second set of three columns display the 
numbers of individuals OANRP and partner agencies have outplanted into each PU. This includes 
augmentations of in situ sites, reintroductions into nearby sites and introductions into new areas.  

NRS Mature, Immature and Seedling 2009:  This displays the SUM of the number of wild and 
outplanted mature, immature plants and seedlings from the previous year’s report.  These numbers should 
be compared to those in the next three columns to see the change observed over the last year.   

Total Mature, Immature, Seedling:  The SUM of the current numbers of wild and outplanted 
individuals in each PU. This number will be used to determine if each PU has reached stability goals.  
These last three columns can be compared with the NRS 2009 estimates to see the change observed over 
the last year.  

Population Trend Notes: Comments on the general population trend of each PU is given here. This may 
include notes on whether the PU was monitored in the last year, a brief discussion of the changes in 
population numbers from the previous estimates, and some explanation of whether the change is due to 
new plants being discovered in the same site, a new site being found, reintroductions or augmentations 
that increased the numbers or fluctuations in the numbers of wild plants. In some cases where the 
numbers have not changed, NRS has monitored the PU and observed no change. When the PU has not 
been monitored, the same estimate from the previous year is repeated.  
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Threat Control Summary 

 

 

Management Designation: Designations for PUs with ongoing management are listed. Population Units 
that are MFS are the first priority for complete threat control. PUs that are managed in order to secure 
genetic storage collections receive the management needed for collection (ungulate and rodent control) as 
a priority but may be a lower priority for other threat control.   

Threat Columns: The six most common threats are listed in the next columns. To indicate if the threat is 
noted at each PU, a shaded box is used. If the threat is not present at that PU, it is not shaded. OANRP 
will develop this threat table in the next year to account for other potential threats such as arthropods 
other than the BTB, the fungal rust (Puccinia psidii) and other plant pathogens as they are identified and 
the threat evaluated. Threat control is defined as: Yes = All sites within the PU have the threat controlled; 
No = All sites within the PU have no threat control; Partial = At least one site within the PU has threat 
control.  

Ungulates: This threat is indicated if pigs, goats or cattle have been observed at any sites within the PU. 
This threat is controlled (Yes) if a fence has been completed and all ungulates removed from the site. 
‘Partial’ is used when at least one of the sites within the PU is fenced. Most PUs are threatened by pigs, 
but others are threatened by goats and cattle as well. The same type of fence is used to control for all three 
types of ungulates on Oahu.  
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Weeds: This threat is indicated at all PUs for all IP taxa. This threat is controlled if weed control has been 
conducted in the vicinity of the sites for each PU. If only some of the sites have had weed control, 
‘Partial’ is used. 

Rats: This threat is indicated for any PUs where damage from rodents has been confirmed by OANRP 
staff. This includes fruit predation and damage to stems or any part of the plant.  The threat is controlled if 
the PU is protected by snap traps and bait stations. For some taxa, rats are not known to be a threat, but 
the sites are within rat control areas for other taxa so the threat is considered controlled. In these cases, the 
box is not shaded but control is ‘Yes’ or ‘Partial.’  

BTB: BTB stands for the Coffee Black Twig Borer (Xylosandrus compactus). This threat is indicated for 
any PUs where damage from BTB has been confirmed by OANRP staff. This is known to be a threat for 
all Alectryon macrococcus var. macrococcus and Flueggea neowawraea. Other MIP/OIP taxa may be 
affected and will be monitored for damage. Effective control methods do not exist at this time. 

Slugs: This threat is indicated for several IP taxa as confirmed by OANRP staff. Currently, slug control is 
conducted under an Experimental Use Permit from Hawaii State Department of Agriculture, which 
permits the use of Sluggo® around the recruiting seedlings of Cyanea superba subsp. superba in 
Kahanahaiki Gulch on Makua Military Reservation. Until the label is changed to allow for application in 
a forest setting, all applications must be conducted under this permit.  

Fire: This threat is indicated for PUs that occur on Army lands within the high fire threat area of the 
Makua AA, and some PUs within the Schofield West Range AA and Kahuku Training Area that have 
been threatened by fire within the last ten years. Similarly, PUs that are not on Army land were included 
if there is a history of fires in that area. This includes the PUs below the Honouliuli Contour Trail, the 
gulches above Waialua where the 2007 fire burned including Puulu, Kihakapu, Palikea, Kaimuhole, 
Alaiheihe, Manuwai, Kaomoku iki, Kaomoku nui and Kaawa and PUs in the Puu Palikea area that were 
threatened by the Nanakuli fire. Threat control conducted by OANRP includes removing fuel from the 
area with pesticides, marking the site with Seibert Stakes for water drops, and installing fuel-breaks in 
fallow agricultural areas along roads. 

Genetic Storage Summary 
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Number (#) of Potential Founders:  These first columns list the current number of live in situ immature 
and mature plants in each PU. These plants have been collected from already, or may be collected from in 
the future. The number of dead plants from which collections were made in the past is also included to 
show the total number of plants that could potentially be represented in genetic storage for each PU since 
collections began. Immature plants are included as founders for all taxa, but they can only serve as 
founders for some.  For example, for Hibiscus brackenridgei subsp. mokuleianus, cuttings can be taken 
from immature plants for propagation.  In comparison, for Sanicula mariversa, cuttings cannot be taken 
and seed is the only propagule used in collecting for genetic storage.  Therefore, including immature 
plants in the number of potential founders for S. mariversa gives an over-estimate.  The ‘Manage 
reintroduction for stability/storage’ PUs have no potential founders. The genetic storage status of the 
founder stock used for these reintroductions is listed under the source PU.  

Partial Storage Status:  To meet the IP genetic storage goal for each PU for taxa with seed storage as the 
preferred genetic storage method, at least 50 seeds must be stored from 50 plants. Next year, the number 
of seeds needed for each plant (50) will be changed to account for original viability of seed collections. In 
order to show intermediate progress, this column displays the number individual plants that have 
collections of >10 seeds in storage. For taxa where vegetative collections will be used to meet storage 
goals, a minimum of three clones per plant in either the Lyon Micropropagation Lab, the Army nurseries 
or the State’s Pahole Mid-elevation Nursery is required to meet stability goals. Plants with one or more 
representatives in either the Lyon Micropropagation Lab or a nursery are considered to partially meet 
storage goals. The number of plants that have met this goal at each location is displayed.    

Storage Goals Met:  This column displays the total number of plants in each PU that have met the IP 
genetic storage goals.  As discussed above, a plant is considered to meet the storage goal if it has 50 seeds 
in storage or three clones in micropropagation or three in a nursery.  For some PUs, the number of 
founders has increased in the last year, therefore, it is feasible that NRS could be farther from reaching 
collection goals than last year.  Also, as seeds age in storage, plants are outplanted, or explants 
contaminated, this number will drop. In other PUs where collections have been happening for many years, 
the number of founders represented in genetic storage may exceed the number of plants currently extant 
in each PU. In some cases, plants that are being grown for reintroductions are also being counted for 
genetic storage. These plants will eventually leave the greenhouse and the genetic storage goals will be 
met by retaining clones of all available founders or by securing seeds in storage.  This column does not 
show the total number of seeds in storage; in some cases thousands of seeds have been collected from one 
plant.  
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3.2 ABUTILON SANDWICENSE 
Requirements for Stability 

 4 Population Units (PUs) (4 due to presence in both Makua and Oahu AA) 
 50 reproducing individuals in each PU (short-lived perennial) 

 This goal is met for the Makaha Makai PU. 
 Stable population structure 
 Threats controlled 
 Complete genetic storage collections of all PUs 
 Tier 1 stabilization priority 

Major Highlights/Issues for OIP Year 3 

 Staff spent 289 hours on management for this species in the last year.  
 Fence construction continued for the Manuwai MU. This will protect a portion of the Kaawa to 

Puulu PU. 
 Fence construction was completed for the Ekahanui Subunit III MU. No ungulates were found 

inside the fence after completion and this fence now protects the Ekahanui portion of the 
Ekahanui and Huliwai PU. 

 Cultural surveys for the fence for the Makaha Makai PU were completed and several new plants 
were found. 

 Genetic storage collections continued at the Makaha Makai and the Ekahanui and Huliwai PUs. 
 Additional plants were added to the reintroduction in the Kaluakauila PU but more plants were 

observed to have died there and the outplanting continues to decline. Despite being grown from 
clones of a mature plant that has flowered in the nursery, no plants have been observed to have 
flowered in the outplanting site yet.  

 A small outplanting using stock from the Ekahanui and Huliwai PU that was grown by TNC was 
completed in the Ekahanui Subunit I fence. This is an augmentation of the PU.  

 Surveys and monitoring of known sites in the Kaawa to Puulu PU were conducted. Population 
estimates were revised to include several new plants, bringing it close to the goal of 50 
reproducing plants.  

 Seeds of this species were classified as having physical dormancy (ES-3). 

Plans for OIP Year 4 

 Conduct census monitoring of all Manage for Stability PUs. 
 Collect seed for genetic storage at the Makaha Makai and the Ekahanui and Huliwai PUs. 
 Continue to monitor sites in the Kaawa to Puulu PU to revise estimates and determine if the 

stability goal of 50 reproducing plants is met and how many will be protected by the Manuwai 
MU fence. 

 Continue construction of the Manuwai MU fence. 
 Conduct surveys in Kahanahaiki and Makua to find more stock to supplement the reintroduction 

of the single clone at the Kaluakauila PU. 
 Develop a strategy to improve survivorship in the Kaluakauila PU or select another site to 

manage the Kahanahaiki stock. 
 Work with the Navy program to begin to prioritize and survey PUs with historic records, but no 

known plants (Halona, South Mikilua, Nanakuli). 
 Secure agreements with the Board of Water Supply to construct a fence to protect the Makaha 

Makai PU. 
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Table 3.1a Taxon Status Summary  
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Table 3.1b Threat Control Summary 
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Table 3.1c Genetic Storage Summary 
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3.3  ALECTRYON MACROCOCCUS VAR. MACROCOCCUS 
Requirements for Stability 

 4 Population Units (PUs) 
 50 reproducing individuals in each PU (long-lived perennial with reproductive problems) 

 This goal is met for the Makaha PU. 
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 

Major Highlights/Issues for MIP Year 6 

 Staff spent 158 hours on management for this species in the last year. This time was spent 
revising counts and establishing air-layers from trees in the Makaha and South Mohiakea Pus, 
monitoring trees in the Waianae Kai PU, Makua PU and the Kahanahaiki to West Makaleha PU 
and tending to the living collection at Waimea Botanical Garden. 

 Construction of the Kaluaa and Waieli MU Sub-Unit IIB fence is complete.  This fence secures 
reintroduction habitat for the Central Kaluaa to Central Waieli PU and protects the remaining 
trees. 

 A total of four air-layers were collected from four trees in Makaha and South Mohiakea in the last 
year. One had no roots when collected and is dead, two have established in the greenhouse and 
the remaining one failed on the mist bench.  

 Fruit was collected from a few trees in the Makaha and Makua PUs and several seedlings are 
being propagated from both. 

 One dead tree was observed in each of these PUs in the last year: Waianae Kai, Mohiakea and 
Makua.  

 A single live immature tree was observed in Pahole in the last year. No other live immature trees 
are known from the Kahanahaiki to West Makaleha PU.  

Plans for MIP Year 7 

 Monitor the sites that have not been recently observed in the Kahanahaiki to West Makaleha, 
Waianae Kai and Makaha PUs. 

 Continue to install air-layers on healthy trees in the Makua and Makaha PUs. 
 Maintain and expand the greenhouse living collection for genetic storage. These collections will 

be used to produce additional material for air-layering and grafting.  
 Search for trees in all PUs that have fruit and continue to collect mature fruit for propagation and 

send to the National Center for Genetic Resources Preservation (Fort Collins, CO) for storage 
viability testing in liquid nitrogen. 
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Table  3.2a Taxon Status  Summary  
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Table 3.2b Threat Control Summary 

 

Table 3.2c Genetic Storage Summary 
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3.4 CENCHRUS AGRIMONIOIDES VAR. AGRIMONIOIDES 
Requirements for Stability  

 3 Population Units (PUs) 
 50 reproducing individuals in each PU (short-lived perennial) 

 This goal is met for the Central Ekahanui PU and the Kahanahaiki and Pahole PU. 
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 

Major Highlights/Issues MIP Year 6 

 Staff spent 238 hours managing this species in the past year. This time was spent collecting for 
reintroductions in all PUs and monitoring reintroduction sites.  

 The Ekahanui MU fence is complete and ungulates are being removed from the Central Ekahanui 
PU. 

 Collections were made from all PUs for propagation to supplement outplantings and expand the 
nursery living collection. 

 Many additional plants and seedlings were found within in situ sites in the Kahanahaiki and 
Pahole PU.  

 Seedling, immature and mature F1 plants are established within older reintroduction sites in the 
Central Ekahanui and Kahanahaiki and Pahole PUs. 

 Clones of founders from all PUs are being maintained as a living collection in the nursery for 
genetic storage. Seed collections from the reintroductions for genetic storage will continue as the 
rest of the founders are added. Once founders are represented in reintroductions and seed storage, 
the nursery living collection will no longer be used to meet genetic storage goals. 

Plans for MIP Year 7 

 Conduct census monitoring at all Manage for Stability PUs. 
 Complete eradication of ungulates from the Ekahanui MU fence.  
 Establish a new reintroduction site in Makaha for the Makaha and Waianae Kai PU. 
 Complete reintroduction at the Central Ekahanui PU and the Kahanahaiki and Pahole PU. 
 Continue collection of mature seed for genetic storage from the reintroductions in the Central 

Ekahanui PU and the Kahanahaiki and Pahole PU.  
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Table  3.3a Taxon Status  Summary  
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Table 3.3b Threat Control Summary 

 

Table 3.3c Genetic Storage Summary 
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3.5 CHAMAESYCE CELASTROIDES VAR. KAENANA 

Requirements for Stability 

 4 Population Units (PUs) (high fire threat)
 25 reproducing individuals in each population (long-lived perennial)

 This goal is met for all four MFS PUs (Makua, East of Alau, Kaena, Puaakanoa).
 Stable population structure
 Threats controlled

 Complete genetic storage of all PUs 

Major Highlights/Issues for MIP Year 6 

 Staff spent 283 hours managing this species in the past year. Most of this time was spent 
collecting for genetic storage in the Kaena, East of Alau, Makua, and Puaakanoa PUs; and 
monitoring fire damage to the North Kahanahaiki PU. 

 The July 24, 2010 fire at Makua Military Reservation burned through the North Kahanahaiki PU 
potentially impacting all of the plants there. (Makua Fire Report ES-2) Very few plants from this 
site have genetic storage representation. It is likely that many plants did survive and further 
surveys will determine how many plants remain. Although the fire did threaten the Kaluakauila 
and Puaakanoa PUs, post-fire surveys saw that these plants were spared.   

 The following changes were made to PU names: Kaena (East of Alau) to East of Alau; Kaena and 
Keawaula (Kaena) to Kaena; Kaena and Keawaula (Keawaula) to Keawaula. 

 No changes in population estimates were made during monitoring of the East Kahanahaiki, 
Kaluakauila, Puaakanoa, Makua, East of Alau, Kaena and Keawaula PUs in the last year. The 
Waianae Kai PU was not monitored. 

 Weed control and fuel-load reduction for fire prevention has continued at the Makua and 
Puaakanoa PUs. 

 UH Botany graduate student Melody Euaparadorn was given OANRP funding to support her 
pollination research on the breeding system and pollination biology of this species (ES- 5).  

Plans for MIP Year 7 

 Conduct monitoring at all Manage for Stability PUs. 
 Continue seed collections for genetic storage. 
 Continue to facilitate research on Chamaesyce by Dr. Cliff Morden of the UH Botany 

Department. Results for C. celastroides var. kaenana are expected in December 2010. Work with 
Melody Euaparadorn will continue as well.  

 Monitor accessible plants in the Waianae Kai PU and begin genetic storage collections 
 Encourage MMR Range Control to install fuel breaks to protect the North Kahanahaiki and 

Puaakanoa PUs from wildfire. Install fuel break to protect the East of Alau PU. 
 Make one bulk collection of seeds for extensive seed storage testing to finalize storage protocol 

for this species 
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Table 3.4a Taxon Status Summary  
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Table 3.4b Threat Control Summary 
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Table 3.4c Genetic Storage Summary 
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3.6 CHAMAESYCE HERBSTII 
Requirements for Stability 

 3 Population Units (PU)
 25 reproducing individuals in each PU (long-lived perennial) 

 This goal is met for the Kapuna to Pahole PU. 
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 

Major Highlights/Issues MIP Year 6 

 Staff spent 362 hours managing this species in the past year.  
 Reintroductions at the Kapuna to Pahole PU and Makaha PU continued with new founders. An 

F1 generation (seedlings and immature plants) is being established at both sites. 
 Detailed population monitoring of the Makaha PU began. This monitoring will begin to provide 

survivorship data for the younger age classes over the next several years.  
 Collections of leaf material for genetic research by Dr. Cliff Morden at the UH Botany 

Department were completed. Results are expected in December 2010. 
 Collections of mature seed for propagation for reintroduction continued from the Pahole  to 

Kapuna PU 
 Drafted plan for continued stage class modeling of the Makaha PU and submitted to Tiffany 

Knight (Assoc. Professor, Washington Univ. in St. Louis) for review 
 Monitoring has shown a decline in the number of in situ mature plants in the Kapuna to Pahole 

PU. 
 Three species of Hylaeus were observed visiting flowers of this species in the Makaha PU.  Two 

of the species are possibly new, undescribed species, while the third species is a candidate for 
federal listing.  

Plans for MIP Year 7 

 Conduct monitoring and continue to track survivorship of F1 plants. 
 Supplement the reintroductions at the Makaha PU and the Kapuna to Pahole PU. 
 Collect seeds from unrepresented founders in the Kapuna to Pahole PU to propagate for 

outplanting until every founder is represented at at least one outplanting. Once this is complete, 
prioritize further collections along with all other actions necessary for stabilization. 

 Collection for genetic storage will begin once the remaining founders are represented in the 
outplantings and mature. 

 Make one bulk collection from either Makaha PU or augmentation of Kapuna to Pahole PU for 
additional seed storage testing to finalize storage protocol. 

 Monitor the reintroduction in the Makaha PU in February 2011 and analyze survivorship within 
each defined stage class. 

 Work with Tiffany Knight on developing a plan for using the demography data collected to 
populate a matrix model in order to project the population trajectory for the reintroduction in the 
Makaha PU. 
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Table 3.5a Taxon Status Summary  
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Table 3.5b Threat Control Summary 

 

 

Table 3.5c Genetic Storage Summary 
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3.7 CHAMAESYCE ROCKII 
Requirements for Stability 

 3 population units (PUs) 
 50 reproducing individuals in each PU (short-lived perennial) 
 Stable Population Structure 
 Threats controlled 
 Complete genetic storage of all PUs 
 Tier 2 Priority 

Major Highlights/Issues OIP Year 3 

 Staff spent 22 hours managing this species in the past year. This time was spent monitoring plants 
in the Kawainui to Koloa and Kaipapau PU, collecting samples for genetic analyses and updating 
older observations from the Kaukonahua to Kipapa PU.  

 A new plant was found during surveys in the Kawainui to Koloa and Kaipapau PU. Population 
estimates were revised after older observations were updated.  

 Collections of leaf material for genetic analyses by Dr. Cliff Morden of the UH Botany 
Department to better define PUs continued in the last year. More material needs to be collected 
from other PUs. Results are expected in April 2011.  

Plans for OIP Year 4 

 Monitor and survey the Helemano PU and the Waiawa and Waimano PU.  
 Secure an agreement with Hawaii Reserves Inc. for construction of the Koloa MU fence and to 

conduct conservation work in Koloa. 
 Continue to survey the Kawainui to Koloa and Kaipapau PU for more plants. 
 When mature fruit is observed during monitoring, collect to initiate seed storage testing 
 Continue to facilitate research on Chamaesyce by the UH Manoa Botany Department by 

collecting leaf samples for genetic testing from additional plants in the Waiawa and Waimano PU 
and the Helemano PU. 

 Determine the feasibility of a bulk seed storage collection from Koloa. 
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Table 3.6b Threat Control Summary 

 

 

Table 3.6c Genetic Storage Summary 
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3.8 CYANEA ACUMINATA 
Requirements for Stability 

 3 Population Units (PUs)  
 50 reproducing individuals in each PU (short-lived perennial)  

 This goal is met for the Makaleha to Mohiakea PU and the Helemano-Punaluu Summit Ridge 
to North Kaukonahua PU. 

 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 
 Tier 1 stabilization priority 

Major Highlights/Issues for OIP Year 3 

 Staff spent 14 hours managing this species in the past year. This time was spent monitoring new 
plants in Koloa and updating older records from Makaleha to Mohiakea. Additional time was 
spent surveying areas within this PU. 

 New plants were observed during surveys of the Makaleha to Mohiakea PU and a new plant was 
observed in the Koloa MU. 

 The Kaipapau PU will be expanded to include this new site in Koloa and the name has been 
changed to Kaipapau and Koloa. 

 The Kaala MU fence is not adequate in keeping pigs out. Ungulate sign is still observed within 
the Kaala MU and a fence line to extend the Waianae Kai section has been surveyed and OANRP 
is waiting on the MOU with the State of Hawaii.  

Plans for OIP Year 4 

 Complete repairs and additions to the Kaala MU fence 
 Continue to monitor fruit development to determine stage of maturity for collection or whether 

fruit are aborting prematurely.  This needs to be determined prior to continuing genetic storage 
collections from all PUs.  

 Begin construction of the Schofield Barracks Lihue fence, which will protect most known plants 
in the Makaleha to Mohiakea PU.  

 Survey for additional plants in the Kahana and South Kaukonahua PU and then begin to prioritize 
and survey PU with historic records, but no known plants (Pia, Kawaiiki, Konahuanui and 
Kaipapau). 
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Table 3.7b Threat Control Summary 
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Table 3.7c Genetic Storage Summary 
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3.9 CYANEA CRISPA 
Requirements for Stability 

 3 population units (PUs) 
 50 reproducing individuals (short-lived perennial)  
 Stable population structure 
 Threats controlled 
 Complete genetic storage collections of all PUs 
 Tier 2 stabilization priority 

Major Highlights/Issues OIP Year 3 

 Staff spent 8 hours managing this species in the past year. This time was spent monitoring the 
reintroduction in Helemano. No other management was conducted in the last year. 

Plans for OIP Year 4 

 Work with OPEP and Kualoa Ranch staff to monitor and collect from the Kahana and Makaua 
PU 

 Collect additional propagules from the Kawaiiki PU to supplement the Helemano PU 
 As time allows, survey for additional plants in Manage for Stability PUs and collect for genetic 

storage 
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Table 3.8b Threat Control Summary 

 

Table 3.8c Genetic Storage Summary 
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3.10 CYANEA GRIMESIANA SUBSP. OBATAE 
Requirements for Stability 

 4 Population Units (PU) (in both Makua and Oahu AA) 
 100 reproducing individuals in each PU (short-lived perennial with large fluctuations in 

population size and recent history of decline) 
 This goal is met for the Palikea (South Palawai) PU. 

 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 

Major Highlights/Issues MIP Year 6  

 Staff spent 309 hours managing this species in the past year. About half of this time was spent 
establishing reintroductions and the rest monitoring and collecting from both in situ and 
reintroductions in all PUs. In addition, 103 hours were spent re-stocking rat control grids to 
protect the plants in the West Makaleha in situ site.  

 Collections of mature seed for reintroductions and genetic storage continued at the Makaha, 
Palikea (South Palawai), and the Pahole to West Makaleha PUs.  

 Reintroductions continued at Palikea (South Palawai), South Ekahanui, Pahole to West Makaleha, 
Central and South Kaluaa PUs. A single young immature plant was observed within the South 
Ekahanui reintroduction. 

 A cultural survey for the West Makaleha MU fence was completed. 
 Several more plants in the reintroduction at the Palikea (South Palawai) PU began to flower, 

bringing the total mature plants to 100 and meeting this stabilization target 

Plans for MIP Year 7 

 Conduct census monitoring, focusing on recruitment, at all sites in the spring and fall of 2011. 
 Supplement reintroductions at Pahole to West Makaleha, Palikea (South Palawai), Central and 

South Kaluaa, and South Ekahanui PUs and continue propagation for the new reintroduction at 
Makaha. 

 Continue to collect for genetic storage from new and unrepresented founders  
 Determine if need to expand to year-round rodent control at unprotected sites 
 Pursue SLN label for Sluggo  
 Determine what limits seedling recruitment at sites where viable fruit is readily available on 

plants. Studies to determine if fruit are naturally dispersed and trials to identify sites with 
conditions favorable for germination will be considered.  

 Continue seed storage tests at temperatures below -18C 
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3.11 CYANEA KOOLAUENSIS 
Requirements for Stability 

 3 Population Units (PU) 
 50 reproducing individuals per MFS PU (short-lived perennial) 

 This goal is met for the Kaipapau, Koloa, and Kawainui PU. 
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 
 Tier 1 stabilization priority 

Major Highlights/Issues for OIP Year 3 

 Staff spent 26 hours managing this species in the past year. This time was spent updating and re-
surveying older records from the Opaeula to Helemano PU and Kaipapau, Koloa and Kawainui 
PU.  New plants were observed, several known plants could not be relocated, and estimates were 
revised accordingly at both PUs. 

 A CDUA (Conservation District Use Application) was submitted to the OCCL (Office of 
Conservation and Coastal Lands).  Included in this application is the request for the Lower 
Peahinaia and Koloa MU fence construction.   

Plans for OIP Year 4 

 Obtain CDUP (Conservation District Use Permit) and Kamehameha Schools 20 Year License 
Agreement to pursue fencing for the Lower Opaeula PU (Lower Peahinaia Fence) 

 Secure an agreement with Hawaii Reserves Inc. for construction of the Koloa MU fence and to 
conduct conservation work in Koloa. 

 Survey the lower Helemano drainage for more plants within the Opaeula to Helemano PU and the 
Kaukonahua PU to locate more plants  

 Monitor fruit development to determine stage of maturity for collection or whether fruit are 
aborting prematurely.  This needs to be determined prior to conducting genetic storage collections 
from all PUs.  
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Table 3.10b Threat Control Summary 
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Table 3.10c Genetic Storage Summary 
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3.12 CYANEA LONGIFLORA  
Requirements for Stability 

 3 Population Units (PUs)
 75 reproducing individuals in each PU (short-lived perennial with fluctuating population numbers 

and trend of local decline)
 Threats controlled
 Complete genetic storage of all PUs 

Major Highlights/Issues MIP Year 6 

 Staff spent 154 hours managing this species in the past year. Most of this time was spent 
monitoring and collecting for reintroduction and genetic storage from all in situ sites.  

 Ungulate removal continued in the Upper Kapuna MU fence. This is the only remaining site 
where ungulates are a threat to this species. 

 A new mature plant was observed and a few plants died in the Kapuna to West Makaleha PU in 
the last year. A few new dead plants were also observed in the Makaha and Waianae Kai PU.   

 Collections for genetic storage and reintroduction continued in all PUs.  
 The reintroduction at West Makaleha was planted in 2005 and now has mature plants. 

Survivorship for this reintroduction is 70% (16/23). The survivorship for the Keawapilau 
reintroduction started in 2008 is 55% (6/11). These small sites will help guide a strategy for site 
selection and plant size in future outplantings. 

Plans for MIP Year 7 

 Conduct census monitoring at all Manage for Stability PUs. 
 Work with NARS to develop an augmentation strategy for the Pahole PU and the Kapuna to West 

Makaleha PU. 
 Begin reintroduction into the Makaha portion of the Makaha and Waianae Kai PU. 
 Continue to collect mature seeds from unrepresented individuals in all PUs for genetic storage. 

Since fruit appears to be aborting on many plants, continue to monitor fruit collections to ensure 
collection of mature seed and possibly explore limiting factors for fruit maturation. 

 Determine strategy to prevent rat damage to plants in the Kapuna to West Makaleha PU. 
 Continue to conduct seed storage testing at temperatures below -18C. 
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Table 3.11b Threat Control Summary 
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3.13 CYANEA ST.-JOHNII 
Requirements for Stability 

 3 Population Units  
 50 reproducing individuals per MFS PU (short-lived perennial) 
 Stable population structure
 Threats controlled 
 Complete genetic storage of all PUs 
 Tier 1 stabilization priority 

Major Highlights/Issues for OIP Year 3 

 Staff spent 218 hours managing this species in the past year. OANRP and OPEP worked together 
on this species. This time was spent conducting hand-pollination and collecting fruit from the 
Helemano, Waimano, Ahuimanu-Halawa Summit Ridge and Waiahole-Waiawa Summit Ridge 
PUs. It was also spent scoping a PU fence for the Ahuimanu-Halawa Summit Ridge PU. In 
addition, 516 hours were spent beginning fence construction for the Waimano PU. 

 Despite the continuing decline of the Waimanalo-Wailupe Summit Ridge PU, two additional 
mature and two immature plants were found just north of the known plants this year. 

 Scoped the fenceline for the Ahuimanu-Halawa PU. Pigs were seen in the area and had killed two 
small plants and damaged another. This fence is a high priority and is waiting a decision from the 
Department of Transportation was to whether they will proceed with construction. If they decline 
and OANRP takes the lead of fence construction, we need to conduct cultural surveys and apply 
for and receive a CDUP before construction. 

 OPEP and OANRP continued hand-pollination of this species.  Efforts were directed at cross-
pollinating among PUs in an attempt to yield mature fruit.  Actions were based on last year’s 
results, indicating that seed set increased significantly with cross-pollinating among individuals 
within a PU, and seed viability was typically higher in larger PUs.  This year, Helemano and 
Waimanalo-Wailupe Summit Ridge were crossed, Halawa and Waimanalo-Wailupe Summit 
Ridge were crossed, and Waiawa and Waimano will be crossed (October).   

 Seedlings are being maintained in growth chambers and will be moved into the nursery when 
they are large enough to be transplanted. To the best of our knowledge, no agency has attempted 
to propagate this species. 

Plans for OIP Year 4 

 Work with OPEP and Lyon Arboretum to develop protocols for transferring plants from 
micropropagation to nursery potting media 

 Work with OPEP to continue pollination and breeding system studies and collect propagules for 
genetic storage and augmentation  

 Prioritize monitoring by OPEP/OANRP of the Waihee-Waimalu summit Ridge PU and the North 
of Puu Pauao PU 

 Survey for additional plants at all sites 
 Build the Ahuimanu-Halawa PU fence 
 Complete the Waimano PU fence 
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Table 3.12b Threat Control Summary 
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3.14 CYANEA SUPERBA 
Requirements for Stability 

 4 Population Units (PUs) (in both Makua and Oahu AAs, no extant wild plants and all PUs are 
dependent on reintroduction) 

 50 reproducing individuals in each PU (long-lived perennial with a history of precipitous decline, 
extirpated in the wild, and extremely low genetic variability) 
 This goal is met for the Pahole to Kapuna PU. 

 Threats controlled 
 Stable population structure 
 Complete genetic storage of all PUs 

Major Highlights/Issues MIP Year 6 

 Staff spent 503 hours managing this species in the past year. Much of this time was spent 
continuing to outplant into existing reintroduction sites in the Kahanahaiki, Pahole and Makaha 
PUs and monitoring these sites. In addition, 460 hours were spent monitoring rat predation rates 
on mature fruits to assess the impact of rat control in Kahanahaiki compared with Pahole, where 
there was no control. UH graduate student Richard Pender contributed 140 hours to this effort as 
well. Another 480 hours were spent treating the sites in Kahanahaiki with Sluggo® and following 
the fate of the newly established immature plants there.  

 Thirty-six plants in the Kahanahaiki PU produced fruit in the 2009‐2010 season. This fruiting 
event allowed us to compare, for the first time, the survival of seedlings at a high (once every two 
weeks) vs. a low (once a month) regime of slug baiting. Statistical comparison between the two 
groups will be made 1 year from the start of application (March 2010-2011). 

 Reintroductions continued in the Makaha, Kahanahaiki and the Pahole to Kapuna PUs. 
 After the 2009-2010 fruiting season, naturally occurring F1 seedlings were observed at 18 of the 

36 (50%) fruiting plants in the Kahanahaiki PU. Four of the plants that produced mature fruit in 
the 2008-2009 season produced seedlings which are still extant (86 seedlings). All together, there 
were 163 immature F1 plants remaining in July 2010. 

 A study on the effect of rat control on depredation of C. superba fruit in Kahanahaiki was 
conducted. Results showed that rat control significantly decreased predation of available mature 
fruit on more than 30 plants at Kahanahaiki (4%) when compared with Pahole (48%). For more 
details, see the discussion in the Research Chapter. 

 Seedlings and immature F1 plants are also present at reintroductions in Pahole and Kapuna. 
 UH Botany graduate student, R. Pender, continued his study of pollination biology at the 

Kahanahaiki PU. 

Plans for MIP Year 7 

 Continue to supplement the reintroductions at Makaha, Kahanahaiki and the Pahole to Kapuna 
PUs. 

 Pursue fencing plans for East Makaleha with the State of Hawaii 
 Continue to track seedlings at both the Kahanahaiki PU and the Pahole to Kapuna PU, treat the 

areas with Sluggo and monitor for potential benefits of slug control. 
 Pursue Special Local Needs (SLN) labeling of Sluggo for use in natural areas devoid of 

Achatinella. 
 Continue alien fern control under mature plants at reintroduction sites to clear substrate to 

enhance germination. 
 Develop plans for a seed sowing trial to determine microhabitats that will support germination. 
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Table 3.13b Threat Control Summary 
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3.15 CYRTANDRA DENTATA 
Requirements for Stability 

 4 Population Units (PUs)  
 50 reproducing individuals in each PU (short-lived perennial) 

 This goal is met for the Pahole to Kapuna to West Makaleha PU. 
 Threats controlled 
 Stable population structure 
 Complete genetic storage of all PUs 

Major Highlights/Issues MIP Year 6 

 Staff spent 47 hours developing protocols for more intensive monitoring of the Kahnahaiki PU 
and updating older observations in the Pahole to Kapuna to West Makaleha PU.  

 Work continued on a license agreement with Kamehameha Schools for fencing and other 
management at the Opaeula and Kawaiiki PU. 

 A cultural survey of the Lower Opaeula MU was completed  
 Baseline stage class transition data was collected from a subset of plants in June 2010 for the 

Kahanahaiki PU.    
 In July 2010, a subset of 10 mature plants was tagged.  These plants will be tracked for a year in 

order to determine the mean fecundity for a mature plant at the Kahanahaiki PU. 
 Predation was observed on immature fruit and motion-sensing cameras were deployed to further 

investigate.  

Plans for MIP Year 7 

 Assist the State of Hawaii in clearing the Upper Kapuna MU fence of ungulates. 
 Monitor the Opaeula PU and determine fence line placement for the Lower Opaeula MU.  
 Begin genetic storage collections from the Kawaiiki PU, Opaeula PU, and the Central Makaleha 

PU. 
 Conduct monitoring work with Botanist Joel Lau to update population estimates of pure C. 

dentata in the Kawaiiki PU. 
 Monitor the subset of plants (50) in the Kahanahaiki PU in June 2011 and analyze survivorship 

within each defined stage class.  
 July 2010 through July 2011, ten mature plants in the Kahanahaiki PU will be tracked to 

determine average fecundity.    
 In October 2010, ten seed sow plots will be installed in the Kahanahaiki PU to assess the 

germination rate.  In addition, twelve bags containing 200 seed each will be buried in order to 
investigate the seed bank for this PU.   

 Data collected will be compiled and Tiffany Knight (Assoc. Professor, Washington Univ. in St. 
Louis) will analyze demographic data.   
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Table 3.14b Threat Control Summary 

 

Table 3.14c Genetic Storage Summary 
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3.16 CYRTANDRA SUBUMBELLATA 
Requirements for Stability 

 3 population units (PUs) 
 50 reproducing individuals (short-lived perennial) 

 This goal is met for the Punaluu PU. 
  Threats controlled 
 Stable population structure
 Complete genetic storage of all PUs 
 Tier 3 stabilization priority 

Major Highlights/Issues OIP Year 3 

 Staff spent 4 hours managing this species in the past year. This time was spent monitoring the 
Kaukonahua PU. 

 A new site was discovered during snail surveys in Punaluu in the last year and this plant will be 
managed as part of the Punaluu PU. 

 No other management was conducted in the last year. 

Plans for OIP Year 4 

 Survey for additional plants while conducting management in the Kaukonahua PU and the 
Kahana PU. 

 Select another MFS PU if there are no remaining plants in the Kaukonahua PU.  
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Table 3.15b Threat Control Summary 

 

Table 3.15c Genetic Storage Summary 
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3.17 CYRTANDRA VIRIDIFLORA 
Requirements for Stability 

 3 population units (PUs) 
 50 reproducing individuals (intermediate long-lived perennial)  
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 
 Tier 2 stabilization priority 

Major Highlights/Issues OIP Year 3 

 Staff spent 70 hours managing this species in the past year. Most of this time was spent 
monitoring plants in the Helemano and Opaeula PU and the Kawainui and Koloa PU.  

Plans for OIP Year 4 

 Finalize the route of the Koloa MU fence and secure a license agreement with Hawaii Reserves 
Inc. 

 Collect fruit for seed storage testing  
 Survey the South Kaukonahua to Kipapa summit PU and Koloa PU to locate more plants 
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Table 3.16b Threat Control Summary 
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3.18 DELISSEA WAIANAEENSIS  
Requirements for Stability 

 4 Population Units (PUs) (in both Makua and Oahu AAs)
 100 reproducing individuals in each PU (short-lived perennial with population fluctuations and 

local declines, potentially an obligate out-crosser) 
 This goal is met for the Kahanahaiki to Keawapilau PU, the Ekahanui PU and the Kaluaa 

PU. 
 Threats controlled 
 Complete genetic storage of all PUs 

Major Highlights/Issues MIP Year 6 

 Staff spent 426 hours managing this species in the past year. About half of this time was spent 
planting into the existing reintroduction sites. The rest of the time was spent monitoring those 
sites and collecting from additional plants for genetic storage and reintroduction.  

 The Palikea Gulch PU was redefined to only include the wild plants from within that gulch. The 
reintroduction of that stock in Kapuna has been given its own PU. This will now be consistent 
with the other PUs where reintroductions are managed separately from the founder PU (e.g. 
Kealia PU stock at the Kaluakauila PU). Collections continued from the wild plants in the Palikea 
Gulch PU. 

 Construction of the Manuwai MU fence began this year for protection of future reintroduction 
areas. 

 Outplanting continued in the Kahanahaiki to Keawapilau, Ekahanui, and Kaluaa PUs.  
 UH graduate student Richard Pender continued a pollination biology study in Kahanahaiki and 

Pahole. 
 Baseline stage class transition data was collected in February of 2010 for one of the 

reintroductions in the Kaluaa PU. The draft plan for continued stage class modeling at this site 
was submitted to Tiffany Knight (Assoc. Professor, Washington Univ. in St. Louis) for review. 

Plans for MIP Year 7 

 Conduct bi-annual census monitoring at all Manage for Stability PUs. 
 Continue to supplement the augmentations in the Kahanahaiki to Keawapilau, Ekahanui and 

Kaluaa PUs in order to balance founders at these Manage for Stability PUs. Begin planting in the 
Waieli region of the Kaluaa PU. 

 Collect fruit from any new founders for propagation and genetic storage. 
 Complete Manuwai MU fence construction. 
 Continue molecular study of D. waianaeensis with Bishop Museum. 
 Finalize stage class monitoring plan with Tiffany Knight and conduct internal review. Re-monitor 

the reintroduction at the Kaluaa PU in February 2011 and analyze survivorship within each 
defined stage class. 

 Work with Tiffany Knight on developing a plan for using the demography data collected to 
populate a matrix model in order to project the population trajectory for the reintroduction site in 
the Kaluaa PU. 

 



C
hapter 3  

 
M

IP
/O

IP
 R

are P
lant S

tabilization P
lans 

 

2010 M
akua and O

ahu Im
plem

entation P
lan S

tatus R
eport 

                                                                   366 

 
 

 

      

 

 

Table 3.17a Taxon Status Summary  



Chapter 3   MIP/OIP Rare Plant Stabilization Plans  

2010 Makua and Oahu Implementation Plan Status Report                                                                    367 

   

Table 3.17b Threat Control Summary 
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Table 3.17c Genetic Storage Summary 
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3.19 DUBAUTIA HERBSTOBATAE 
Requirements for Stability 

 3 Population Units (PU) 
 50 reproducing individuals in each PU (short-lived perennial) 

 This goal is met for the both the Ohikilolo Mauka PU and Ohikilolo Makai PU 
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 

Major Highlights/Issues MIP Year 6 

 A few new plants were discovered while conducting other management work within the 
Ohikilolo Mauka PU. Some plants are accessible (for collection purposes). 
 No other management was conducted for this species in the last year. 

Plans for MIP Year 7 

 Conduct a thorough monitoring of the Ohikilolo Mauka PU and Ohikilolo Makai PU over the 
next two years. 

 Conduct thorough monitoring of the Makaha PU in the next year to determine the need to 
augment or reintroduce stock to meet the stability goal of 50 reproducing plants.  

 Continue pollination study of nursery plants to determine if enough seed can be produced to meet 
genetic storage goals for the Makaha, Kamaileunu and Waianae Kai PUs. OANRP will compare 
seed set of nursery stock to stock at the West Range Baseyard’s interpretive garden to determine 
the best seed source for meeting genetic storage goals.  

 Collect cuttings from unrepresented plants while monitoring the Makaha PU and the Waianae Kai 
PU  
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Table 3.18b Threat Control Summary 

 

Table 3.18c Genetic Storage Summary 
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3.20 EUGENIA KOOLAUENSIS 
Requirements for Stability 

 3 Population Units (PUs) 
 50 reproducing individuals in each PU (long-lived perennial, doubled target number due to threat 

from Ohia rust (Puccinia psidii)) 
 This goal is met for the Kaunala PU and the Pahipahialua PU. 

 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 
 Tier 1 stabilization priority  

Major Highlights/Issues OIP Year 3 

 Staff spent 355 hours managing this species in the past year. Most of this time was spent doing 
thorough census monitoring of the Oio, Pahipahialua, Kaleleiki and Kaunala PUs. Some time was 
also spent monitoring and collecting from the Palikea and Kaimuhole PU. Time was also spent 
developing protocols to monitor the Puccinia psidii rust and more intensive monitoring of the 
smaller trees. 

 The Puccinia psidii rust remains uncontrolled in wild populations. Research by Janice Uchida at 
UH to develop control techniques have yet to yield significant results.  See the section on the rust 
in the Research Chapter for further discussion. 

 Protocols were developed to monitor a subset of 50 plants <2m, once a year at the Kaunala PU 
and Pahipahialua PU.  Data collected will be used to quantitatively inform management on 
current survivorship and growth rate trends for this stage class. 

 The Aimuu PU was monitored for the first time in ten years and population estimates were 
revised. 

 Weeds remain a threat to the survivorship of seedlings and immature plants at all sites 
 Fire remains a significant threat for most PUs especially the Palikea and Kaimuhole PU and all 

sites in Kahuku where 80% of the population resides.  

Plans for OIP Year 4 

 Increase the living collection of trees in the nursery by collecting cuttings from additional 
founders, prioritizing those that may otherwise be lost.  Collect mature fruit from wild trees when 
available. 

 Determine if the tree in Kaimuhole Gulch is still alive after the 2007 fire 
 Prioritize weed management for the fenced sites in Kahuku Training Area and the Kaleleiki PU. 
 Investigate permit options for using Tebuconizale in a natural area (see Research Chapter). 
 Monitor a subset of E. koolauensis plants <2m at Pahipahilua and Kaunala to quantitatively 

evaluate current survivorship and growth rate trend. 
 Obtain a fruit collection from greenhouse plants to send to the National Center for Genetic 

Resources Preservation for liquid nitrogen seed storage testing. 
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Table 3.19b Threat Control Summary 
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Table 3.19c Genetic Storage Summary 
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3.21 FLUEGGEA NEOWAWRAEA 
Requirements for Stability 

 4 Population Units (PU) (due to presence in both MMR and Oahu AAs) 
 50 reproducing individuals in each PU (long-lived perennial, dioecious, low to no reproduction, 

all senescent, major pest problems)  
 Stable population structure 
 Threats controlled  
 Complete genetic storage of all PUs  

Major Highlights/Issues for MIP Year 6 

 Staff spent 330 hours managing this species in the past year. A third of this time was spent 
establishing reintroductions in the Makaha, Pualii and Kahanahaiki to Kapuna PUs. The other 
time was spent monitoring these reintroductions, collecting clones from unrepresented trees and 
tending to the collections at Waimea Botanical Garden. 

 All plants are still alive at the outplanting sites established in the Makaha and Keawapilau.  The 
majority of plants in the Makaha PU are healthy, but the majority of plants in the Keawapilau 
reintroduction (in the Kahanahaiki to Kapuna PU) are moderate. 

 A small planting site in Pualii was established using five trees grown from seed collected from 
the nursery living collection. These trees are all still alive and mostly healthy. 

 Clones from 15 of the 36 known trees are established in a living collection at the Pahole Mid-
Elevation Nursery. Collections from 2 additional trees were established in the last year by the 
State Horticulturist and OANRP staff via grafting.  These are the first trees to be cloned using 
grafting techniques. Seventeen trees are now represented ex situ.  

Plans for MIP Year 7 

 Continue to use grafting, air-layering and other vegetative propagation techniques to secure stock 
from unrepresented trees.  

o Large, cloned nursery stock will be cloned using sapling root stock and approach graft 
techniques. Root stock will be acquired from Leeward Community College, as they have 
large trees planted that produce larger quantities of fruit. 

o Efforts to propagate unrepresented in situ founders will be via cuttings 
 Continue to work to determine the sex of the 3 remaining unknown trees. 
 Continue to collect seeds for propagation and genetic storage from the greenhouse collection. The 

saplings grown from these collections will be used to continue reintroductions. 
 Continue to collect and store pollen from male trees in the living collection and in the wild from 

unrepresented individuals 
 Reintroduce into the Makaha and Kahanahaiki to Kapuna PUs 
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Table 3.20b Threat Control Summary 
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Table 3.20c Genetic Storage Summary 
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3.22 GARDENIA MANII 
Requirements for Stability 

 3 Population Units (PUs)  
 50 reproducing individuals in each PU (long-lived perennial; large percentage of non-flowering/ 

fruiting plants ) 
 Stable population structure
 Threats controlled 
 Complete genetic storage of all PUs 
 Tier 1 stabilization priority 

Major Highlights/Issues for OIP Year 3 

 Staff spent 121 hours managing this species in the past year. This time was spent establishing and 
collecting air-layers from the Haleauau and Kaluaa and Maunauna PUs, updating older records 
from the Kaukonahua PU, and collecting flowers from the Helemano and Poamoho PU. In 
addition, rare plant surveys surveys were conducted in Haleauau, but did not locate any new trees. 

 The trees in the Waianae range have been the first priority for genetic storage collections since 
only six trees are known to remain (4 from the Haleauau PU and two from the Kaluaa and 
Maunauna PU). Clones from five trees (including one dead tree) are now established in the 
nursery.  

 In the effort to collect fruit from the Haleauau PU and Helemano and Poamoho PU, it was 
observed that flowers may be functionally dioecious.  Two flower types have been identified.  
Types vary in pollen presence/absence, anther length and color, and stigma size and shape.  
Flowers with anthers that contain pollen have not developed into fruit.  Flowers collected from 
the Helemano and Poamoho PU in the last year showed the same trend. 

Plans for OIP Year 4 

 Conduct monitoring of all Manage for Stability PUs. 
 Continue air-layer collection efforts to secure genetic representation of the remaining two 

individuals of Waianae stock (SBW-A-1 and C-2) and a sampling of Koolau stock particularly 
from the Manage for Stability PUs. 

 Continue pollination and breeding system studies.  Many more plants need to be visited to 
observe flowers and fruit production before dioecy can be concluded.  Non-invasive methods to 
investigate stigma receptivity will be determined and applied.   

 Continue to determine the fencing, collection, and threat control strategies for individuals in the 
Helemano and Poamoho PU and the Lower Peahinaia PU.  

 Begin construction of the Lihue MU fence for protection of the Haleauau PU. 
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Table 3.21b Threat Control Summary 
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Table 3.21c Genetic Storage Summary 
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3.23 GOUANIA VITIFOLIA 
Requirements for Stability 

 3 population units (PUs) 
 50 reproducing individuals (suspected dioecy) 

 This goal is met for the Keaau PU. 
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PU 

 Major Highlights/Issues for MIP Year 6 

 Staff spent 30 hours collecting for genetic storage from both the Keaau and Waianae Kai PUs.  
 An aerial survey was conducted near the Keaau PU in the last year, but no new plants were 

observed. 
 Seeds of this species were classified as having physical dormancy (ES-3). 

Plans for MIP Year 7 

 Survey historic locations in Makaleha and select a reintroduction site there or in Makaha. 
 Complete scoping the proposed fence line and facilitate the cultural survey for the Keaau MU 

fence. 
 Continue to collect for genetic storage. 
 Complete repairs to the Keaau Valley road to facilitate access for management and fire response.  
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Table 3.22b Threat Control Summary 

 

Table 3.22c Genetic Storage Summary 
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3.24 HEDYOTIS DEGENERI VAR. DEGENERI 
Requirements for Stability 

 3 Population Units (PUs) 
 50 reproducing individuals in each PU (short-lived perennial) 

 This goal is met for the Kahanahaiki to Pahole PU. 
 Threats controlled 
 Stable population structure 
 Complete genetic storage of all PUs 

Major Highlights/Issues MIP Year 6 

 Staff spent 133 hours monitoring and collecting seeds for genetic storage in the last year.  
 Construction of the Manuwai MU fence is underway.  This fence will protect the Manuwai 

portion of the Alaiheihe to Manuwai PU. 
 Seed collections for genetic storage continued from the Alaiheihe to Manuwai and the Central 

Makaleha and West branch of East Makaleha PUs. 

Plans for MIP Year 7 

 Conduct monitoring and genetic storage collection at all Manage for Stability PUs. 
 Survey for new locations in the East branch of East Makaleha PU.  
 Determine a strategy to protect the Central Makaleha and West branch of East Makaleha PU from 

ungulates.  
 Request permission from NARS to conduct a bulk collection of fruit from the Kahanahaiki to 

Pahole PU to complete seed storage testing. 
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Table 3.23b Threat Control Summary 

 

Table 3.23c Genetic Storage Summary 
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3.25 HEDYOTIS PARVULA 
Requirements for Stability 

 3 Population Units (PUs) 
 50 reproducing individuals in each PU (short-lived perennial) 

 This goal is met for the Ohikilolo PU and the Halona PU. 
 Stable population structure 
 Threats controlled 
 Complete genetic representation of all PUs  

 
Major Highlights/Issues MIP Year 6 

 Staff spent 18 hours monitoring in situ sites in the Ohikilolo PU in the last year. The sites 
appeared intact but since every plant was not visited no changes were made to population 
estimates. 

 
Plans for MIP Year 7 

 Secure agreemants with the State of Hawaii to pursue fencing plans for East Makaleha which will 
protect future reintroduction sites. 

 Make a bulk fruit collection from the Ohikilolo PU to complete storage testing.  
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Table 3.24b Threat Control Summary 

 

 

Table 3.24c Genetic Storage Summary 
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3.26 HESPEROMANNIA ARBORESCENS 
Requirements for Stability 

 3 population units (PUs) 
 25 reproducing individuals (long-lived perennial)  

 This goal is met for the Kamananui to Kaluanui PU and the Kaukonahua PU. 
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 
 Tier 1 stabilization priority 

Major Highlights/Issues OIP Year 3 

 Staff spent 52 hours managing this species in the past year. This time was spent monitoring and 
collecting from plants in the Koloa section of the Kamananui to Kaluanui PU and in the Poamoho 
and Kaukonahua PUs. 

 Surveys of the historic site in Palikea Gulch found no plants. 
 A bulk fruit collection was made from the Kaukonahua PU, but due to low seed set (44 filled 

seeds / 1092 total possible seeds from 30 fruit) this was not sufficient to begin seed storage 
testing.   

 A bulk fruit collection was attempted from the Poamoho PU but plants were visited to late in the 
season. A significant decline was observed at this PU. 

Plans for OIP Year 4 

 Monitor and survey the Lower Opaeula PU to locate more plants and revise population estimates.  
 Continue to collect for seed storage testing. Possibly re-visit Kaukonahua PU and visit 

Kamananui to Kaluanui PU.  
 Obtain a license agreement with Kamehameha Schools to begin MU fence construction at the 

Lower Opaeula PU. 
 Survey for plants in a PU with historic records but no known plants (Kapakahi, Halawa, 

Waimano, Niu-Waimanalo Summit Ridge, Ohiaai Ridge). 
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Table 3.25b Threat Control Summary 

 

 

Table 3.25c Genetic Storage Summary 
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3.27 HESPEROMANNIA ARBUSCULA 
Requirements for Stability 

 4 Population Units (PUs)
 75 reproducing individuals in each PU (long-lived perennial but with low seed set, tendency for 

large declines or fluctuations in population size, and recent severe population declines)
 Stable population structure
 Threats controlled 
 Complete genetic storage of all PUs 

Major Highlights/Issues MIP Year 6 

 Staff spent 431 hours managing this species in the past year. 115 hours were spent planning and 
outplanting the first two reintroductions for this species and the rest of the time was spent 
monitoring, hand-pollinating and collecting from the remaining in situ sites.  

 The Kapuna PU has been changed to include the reintroduction in Keawapilau. It is now called 
the Pahole NAR PU and will be managed for stability. This new MFS PU replaces the Waianae 
Kai PU, which was changed to genetic storage. The reintroduction into the new Pualii PU has 
been selected to replace the North Palawai PU and Pualii will be managed for stability. Both the 
new Pahole NAR and Pualii PUs were selected over the North Palawai and Waianae Kai PUs 
based on habitat quality and a better guarantee of long-term management. The Haleauau and 
Makaha PUs remained the other two MFS PUs. 

 Fencing was completed at the Napepeiauolelo genetic storage PU. 
 31 immature plants resulted from the 76 seedlings germinated from last year’s pollination efforts 

and are being grown for reintroduction. 
 A total of 39 plants were outplanted this year into Pualii and Upper Kapuna, as a result of the 

managed breeding efforts over the last several years. 
 Hand pollinations were conducted again this year.  Efforts were focused on collecting fruit from 

the Makaha PU and the Haleauau PU.  This was the first year the only plant in the Haleauau PU 
was observed flowering.  Unfortunately, none of the six inflorescences pollinated set fruit. T, as is 
typically observed in plants the first couple years after they reach maturity.  Only a single plant 
produced mature fruit this year. It was in Makaha and the only reproductive plant in Makaha. It 
was the first time this plant has produced mature fruit and the third time it was flowered.  
Unfortunately only eight seeds were produced. The pollen donor was not from Haleauau and 
therefore the Haleauau plant remains unrepresented.  However, it was observed to have grown 
and appeared much healthier. 

 All nursery plants from the 2007 and 2008 crosses were measured quarterly as part of the 
pollination study to measure fitness of offspring.  It’s been determined that shifting the measuring 
regime to yearly will be adequate enough to capture variation. 

 The Palawai PU was monitored and the only remaining plant is in very poor health and will most 
likely die soon. 

 The Napepeiauolelo PU was monitored and one of the four plants had died and two of the 
remaining three are poor and are not likely to reach maturity. 

 Surveys in Haleauau and Palawai (Honouliuli) failed to locate any new individuals. 

Plans for MIP Year 7 

 Monitor all plants in all PUs 
 Continue surveys for additional populations (SBMR, Waianae Kai, Makaha, Honouliuli) 
 Pollinations will be conducted next year to target under-represented crosses 
 Clone greenhouse plants with air layers 
 Assist Oahu NARS staff in the removal of ungulates from the Upper Kapuna MU fence 
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 Continue reintroductions into both the Pahole NAR and Pualii PUs with stock produced by hand-
pollinations. 
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Table 3.26b Threat Control Summary 

 

Table 3.26c Genetic Storage Summary 

 

 



Chapter 3   MIP/OIP Rare Plant Stabilization Plans  

2010 Makua and Oahu Implementation Plan Status Report                                                                    401 

   

3.28 HIBISCUS BRACKENRIDGEI SUBSP. MOKULEIANUS 
Requirements for Stability 

 4 Population Units (PUs)  
 50 reproducing individuals in each PU (short-lived perennial) 
 Stable population structure 
 Threats controlled  
 Complete genetic storage of all PUs 

Major Highlights/Issues MIP Year 6 

 Staff spent 265 hours managing this species in the past year. This time was spent monitoring in 
all PUs to update population estimates and collect additional clones for genetic storage. 

 An aerial survey of the Keaau PU and the surrounding areas did not locate any additional plants. 
This survey was conducted in February 2010, when the plants were flowering and easier to spot 
from the air. Future aerial surveys will focus on the north side of Keaau Valley and in the mauka 
sections that have appropriate habitat. 

 A new mature plant and six new immature plants were observed during monitoring of the new 
Keaau PU in the last year and three had died since being observed in June of 2009. Collections 
were made and will be used for genetic storage and future reintroductions.  

 The name of the Kihakapu PU has been changed to ‘Kihakapu and Puulu’ to include the sites 
within that adjacent gulch. These sites have always been included in the counts for this PU and 
this change is meant to show this.   

 OARNP contracted the construction of a 35-acre fuel-break in the Panicum maximum dominated 
fallow agriculture fields along of Kaukonahua Road above Waialua for the second year in a row. 
This break is in an area where the August 2007 fire crossed the road before burning the Hibiscus 
in the Kaomoku Nui PU, Kihakapu and Puulu PU and the Kaimuhole and Palikea Gulch PU. 

 Clones from a total of 35 plants from the fire-threatened Kaomoku Nui PU, Kihakapu and Puulu 
PU and Kaimuhole and Palikea Gulch PU were collected in the last year for genetic storage. In 
addition, clones of two plants from the Kealia site were also collected for genetic storage and 
future reintroductions.  

 Several sites had significantly fewer plants. Immature plants observed in 2008 and 2009, were not 
seen in areas with thick Panicum maximum. Since the fire in August 2007 burned some of the 
native and non-native canopy at several sites, the grass seems to have increased in cover, further 
restricting the Hibiscus to marginal sites where the grass cannot dominate.   

 Five of the eleven mature plants reported in the Makua PU for 2009, were observed to have died 
in the last year. There are now six mature plants. Seedlings under wild plants were observed 
several times during the last year and 23 were found during the most recent census.   

 Monitoring of the augmentation at the Makua PU found that seven of the 55 outplanted 
individuals have died, however, at least nineteen of these plants flowered in the last year and 
seedlings were observed under them.  Thirty-two plants were added to this site in the last year. 
They are planted into unoccupied sites within the wild plants and this year make up the most of 
the mature individuals at that site. 

 The reintroduction site at DMR for the Haili to Kawaiu PU has continued to decline. There are 
now just three plants remaining of the 45 outplanted there in 2005, 2006 and 2008. 

 Monitoring of the older reintroductions in Kaluakauila which burned in fires of 2003 and 2006 
found seventeen immature plants that had come from individuals planted there in 2002. This site 
is not actively managed. 

Plans for MIP Year 7 
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 Conduct census monitoring of all Manage for Stability PUs and continue to collect clones from 
all PUs for genetic storage 

 Complete cultural surveys for fencing at the Keaau PU 
 Begin the Environmental Assessment for fence construction of the Keaau PU 
 Continue to augment the Makua PU with plants grown from clones of all the wild plants   
 Select a new reintroduction site for the Haili to Kawaiu PU and begin planting 
 Begin another inter-situ planting at MMR Range Control to hold the living collection of the 

Makua PU and investigate new sites to hold living collections of all other PUs 
 Prioritize areas that have not been visited recently for surveys to locate more plants 
 Pursue alternate living collection planting sites 
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Table 3.27b Threat Control Summary 

 

Table 3.27c Genetic Storage Summary 

 

 



Chapter 3   MIP/OIP Rare Plant Stabilization Plans  

2010 Makua and Oahu Implementation Plan Status Report                                                                    405 

   

3.29 HUPERZIA NUTANS 
Requirements for Stability 

 3 population units (PUs) 
 Help to develop propagation techniques  
 50 reproducing individuals (short-lived perennial)  
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 
 Tier 1 stabilization priority 

Major Highlights/Issues OIP Year 3 

 One site in the Koloa and Kaipapau PU was monitored in the last year. A collection of fruiting 
strobili with spores from one plant was made. Some were put into storage and the rest were plated 
on agar, however nothing has germinated yet. 

Plans for OIP Year 4 

 Continue to develop propagation techniques using H. phyllanthus. 
 Work with the Oahu Plant Extinction Prevention Program to monitor all known plants and 

conduct surveys to locate more. 
 Obtain a license agreement from Hawaii Reserves Inc. to construct the Koloa MU fence. 
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Table 3.28b Threat Control Summary 

 

Table 3.28c Genetic Storage Summary 
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3.30 LABORDIA CYRTANDRAE 
Requirements for Stability 

 100 individuals from East Makaleha to North Mohiakea (serves as 2 PUs), 50 individuals from 
the Manana area (long-lived perennial; dioecious; low seed set)  

 Stable population structure 
 Threats controlled 
 Complete genetic storage of both PUs 
 Tier 1 stabilization priority 

Major Highlights/Issues for OIP Year 3 

 Staff spent 433 hours managing this species in the past year. This time was spent monitoring, 
hand-pollinating and collecting from the remaining in situ sites in both PUs. 

 6 additional plants were found in the East Makaleha to North Mohiakea PU this year and a few 
died. The majority of the plants have been observed to be declining in vigor. Many sites are 
heavily over-grown with weeds and some are still impacted by pigs. 

 Five mature plants in the reintroductions at the Kaala MU died in the last year. Thirteen of the 23 
plants reintroduced in 2003, remain at the three outplanting sites above Makaleha. The 
reintroduction site at Haleauau has 12 plants remaining of the 15 planted in 2004 and 2006.  

 The current Kaala MU fence is not adequate in excluding pigs from the MU. There has been 
documented damage to L. cyrtandrae and the ungulate threat level for the PU is high. A fence 
extension to the Waianae Kai section has been surveyed and OANRP is waiting on the MOU with 
the State of Hawaii.  

 Managed breeding efforts continued at Kaala.  Using refined methods and timing based on 
lessons learned last year, OANRP were able to pollinate over twice as many flowers (300) and 
include two more females than the previous year, for a total of 6 females.  Immature fruit is still 
developing on the plants and fruit checks will begin in October 2010. 

 OPEP and OANRP visited the Manana individual 2 times in the last year in an effort to collect 
pollen from the lone male plant. Pollen was collected and was applied to a flowering plant in the 
nursery. At this time, the plant is still holding immature fruit. 

 Significant control of Hedychium gardenerianum has been ongoing around populations of L. 
cyrtandrae. In September 2009, aerial surveys to map the extent of the H. gardenerianum 
infestation were conducted in Haleauau. This weed is a major threat to the habitat for L. 
cyrtandrae and a control strategy is being developed.   

Plans for OIP Year 4 

 Complete construction of Kaala MU fence extension and eradicate pigs  
 Begin Lihue fence. 
 Continue to hand-pollinate additional females and collect fruit for propagation and storage. 
 Survey historic sites in the Koolau Mountains to find additional plants  
 Monitor and determine the sex of newly discovered and other unknown plants. 
 Reintroduce plants into pig-free areas in the Kaala MU once the fence extension is complete. 
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Table 3.29b Threat Control Summary 

 

Table 3.29c Genetic Storage Summary 
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3.31 LOBELIA GAUDICHAUDII SUBSP. KOOLAUENSIS 
Requirements for Stability 

 3 population units (PU) 
 100 reproducing individuals (short-lived perennial; monocarpic; inconsistent flowering)  
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 
 Tier 3 stabilization priority 

Major Highlights/Issues OIP Year 3 

 Staff spent 7 hours managing this species in the past year. This time was spent monitoring the 
plants at both the Kaukonahua PU and the Kawaiiki PU. Flowers and immature fruit were 
observed in both PUs. 

 The population estimate for the Kaukonahua PU was revised to show a small decline from the 
previous estimate conducted in May 2009. 

 We can only currently identify this species by the flowers.  Since both subspecies of this taxon 
cohabitate the Kawaiiki PU, we are unable to estimate the number of immature plants.  

Plans for OIP Year 4 

 In the coming year, OANRP will attempt to collect seed from the Kaukonahua PU for additional 
storage testing and genetic storage. 

 Prioritize with partner agencies future fences for the protection of this species 
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Table 3.30b Threat Control Summary 

 

Table 3.30c Genetic Storage Summary 
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3.32 MELANTHERA TENUIFOLIA 
Requirements for Stability 

 3 Population Units (PUs)
 50 genetically unique individuals in each PU (short-lived perennial with tendency to reproduce 

vegetatively)*
 This goal is met for all three MFS PUs (Mt. Kaala NAR PU, the Ohikilolo PU and the 

Kamaileunu and Waianae Kai PU). 
 Stable population structure 
 Threats controlled
 Complete genetic storage of all PUs

* It is difficult to distinguish genetic individuals, since vegetative reproduction creates identical adjacent 
plants.  Genetic studies suggest that plant material separated by >2 m is genetically distinct. 

Major Highlights/Issues Year 6 

 Staff spent 64 hours managing this species in the past year. This time was mostly spent 
monitoring the PUs with a high fire threat, including Kaluakauila, Keawaula, Ohikilolo and Mt. 
Kaala NAR and collecting clones from additional plants for genetic storage. 

 Construction of the Manuwai MU fence is underway. When completed, it will protect the Mt. 
Kaala NAR PU.  

 Many new plants were discovered in an under-surveyed section of the Kaluakauila PU in 
February 2010. A fire at MMR in July 2010, burned all of the newly discovered plants, but left 
some areas intact (ES-2). The population estimates were revised after post-fire surveys. Cuttings 
(clonal) were made from several of the remaining plants to supplement the existing nursery living 
collection.  

 The population estimate for the Keawaula PU was revised after surveys in the last year found 
many more plants. 

 A few plants were found at a new site in Makaha in the last year. These will be managed as part 
of the Kamaileunu and Waianae Kai PU. Also, two new clumps of plants were noted within the 
Ohikilolo PU in the last year. 

 A temperature data logger has been maintained at one wild site in the Ohikilolo PU to help 
determine what temperature fluctuations may stimulate germination in situ.  Additional 
dataloggers still need to be placed at other sites to capture the temperature range across the 
elevation gradient of this taxon. 

Plans for Year 7 

 Complete the Manuwai MU fence, which will protect plants in the Mt. Kaala NAR PU. 
 Revisit small PUs that are highly threatened by fire from training at MMR and collect clones 

from new founders to expand the greenhouse genetic storage collections. 
 Determine how greenhouse plants will be used to produce seed for storage.  
 Continue studies to investigate dormancy-breaking mechanisms in order to determine the storage 

potential of seeds collected for genetic storage goals. 
 Deploy additional data loggers at higher elevation sites in the Ohikilolo PU. 
 Determine a strategy to protect the Kamaileunu and Waianae Kai PU from ungulate threats. 
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Table 3.31b Threat Control Summary 

 

Table 3.31c Genetic Storage Summary 
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3.33 MELICOPE LYDGATEI 
Requirements for Stability 

 3 population units (PUs) 
 50 reproducing individuals (long-lived perennial with threats from invertebrates) 
 Threats controlled 
 Stable population structure
 Surveys to find one additional PU 
 Complete genetic storage of all PUs 
 Tier 1 stabilization priority 

Major Highlights/Issues OIP Year 3 

 A couple of hours were spent monitoring and collecting cuttings from a single plant in the 
Kawaiiki and Opaeula PU. This was done while visiting the site for a cultural survey of the 
proposed fence. No other management was conducted in the last year. 

Plans for OIP Year 4 

 Conduct a survey and monitoring trip for the Kawaiiki and Opaeula PU to update population 
status and collect for genetic storage. 

 Conduct surveys for additional PUs. 
 A longer-term license agreement that will cover fencing actions should be coming in the next 

year.  This will allow OANRP and KWMP to pursue fencing which will protect about half of the 
plants in the Kawaiiki to Opaeula PU. 
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Table 3.32b Threat Control Summary 

 

 

Table 3.32c Genetic Storage Summary 
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3.34 MYRSINE JUDII 
Requirements for Stability 

 Maintain at least 75 reproducing individuals throughout the range of this species (from 
Kaukonahua to Kamananui-Koloa) (Long lived perennial) 
 This goal is met for the only PU (Kaukonahua to Kamananui-Koloa). 

 Stable population structure 
 Threats controlled 
 Complete genetic storage from across Kaukonahua to Kamananui-Koloa 
 Tier 2 stabilization priority 

Major Highlights/Issues OIP Year 3 

 No management was conducted in the last year 

Plans for OIP Year 4 

 OANRP will continue to refine population estimates and collect GPS data to create a more 
accurate description of species distribution. 
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Table 3.33b Threat Control Summary 

 

 

Table 3.33c Genetic Storage Summary 
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3.35 NERAUDIA ANGULATA 

Requirements for Stability 

 4 Population Units (PUs) (high fire threat) 
 100 reproducing individuals in each Manage for Stability PU (short-lived perennial, mostly 

dioecious, prone to large declines or fluctuations in population size) 
 This goal is met for the Kaluakauila PU. 

 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 

Major Highlights/Issues MIP Year 6 

 Staff spent 328 hours managing this species in the past year. About a third of this time was spent 
reintroducing plants to existing sites. The other time was spent monitoring and collecting from 
the remaining in situ sites.  

 The wild sites in the Makua PU were observed to have declined over the past year, but more 
surveys need to be completed to verify the latest observations.  

 Thirty-four additional plants were added to the reintroduction in the Makua PU. F1 seedlings and 
immature plants have been observed beneath outplanted individuals.    

 No new plants were observed at the historic site in Manuwai. 
 Construction began on the Manuwai MU fence. It will protect the historic site and secure habitat 

for future reintroduction. 
 The Waianae Kai Makai PU fence was completed and will protect this site from goats. 
 Monitoring of the Waianae Kai Mauka PU showed a significant decline from previous estimates 

made in 2005. An upper fenceline to complete the MU fence was scoped and planned in the last 
year and is ready to be built. The lower fence was completed in 2009. Collections of clones from 
seven plants were made for genetic storage and possible future reintroductions.  

 One of the reintroduction sites in the Kaluakauila PU (MMR-F) has many plants reaching over 2 
m in height. One plant planted in 2004 is now 2.36 meters in height and 5.7 cm at the base. Few 
seedlings have been observed and none were observed during monitoring in the last year. The 
reintroduction site at lower Kaluakauila has not performed as well and a new site will be selected 
in the next year. 

 The remaining wild plants in the Kapuna PU died in the last year. This leaves the single plant at 
the Punapohaku PU as the only wild site with var. dentata. Clones of all the known plants from 
PUs with var. dentata (Kapuna, Punapohaku and Manuwai) are used in the reintroductions for the 
Kaluakauila PU and kept in the nursery for genetic storage. 

 A new site with two mature plants was observed in Makaha and will be managed as part of the 
Makaha PU. This site was not well surveyed and may have additional plants.  

 The known site in Makaha was monitored and collections were made from three new plants. This 
monitoring was not completed and this site will be visited again in the next year to collect clones 
from additional founders.  The site appeared to be stable and the estimate was not revised. 

 The July 2010 fire in Makua burned within 20 meters of a reintroduction site in the Kaluakauila 
PU and within 60 meters of the wild plant at the Punapohaku PU.  

Plans for MIP Year 7 

 Complete the Manuwai MU fence. 
 Complete PU fences around the Waianae Kai Mauka PU. 
 Continue to supplement the Kaluakauila PU and select a new area for the lower site 
 Continue to supplement the Makua PU and search for another outplanting site. 
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 Conduct census monitoring at all MFS PUs  
 Continue to collect clones from new founders at wild populations in order to meet genetic storage 

goals with living collections in the greenhouse. 
 Continue monitoring wild and outplanted plants to guide reintroduction plans and gather further 

information about life histories, sex ratios, reproductive strategies, and habitat requirements. 
 Continue weeding operations below cliffs of populations to improve conditions for regeneration. 
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Table 3.34b Threat Control Summary 
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Table 3.34c Genetic Storage Summary 
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3.36 NOTOTRICHIUM HUMILE 
Requirements for Stability 

 4 Population Units (PUs) (4 due to high fire risk to PU)
 25 reproducing individuals in each PU (long-lived perennial) 

 This goal is met for all four MFS PUs (Kaluakauila PU, the Makua (south side) PU, the 
Waianae Kai PU and the Kaimuhole and Palikea PU). 

 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 

Major Highlights/Issues MIP Year 6 

 Staff spent 50 hours managing this species in the past year. This time was spent monitoring in situ 
sites with small populations or high fire threats in the Kaluakauila, Waianae Kai, Keawaula, 
Kaimuhole and Palikea Gulch and Keawapilau PUs and the living collection at Waimea Botanical 
Garden.  Time was also spent assessing the fire damage to the Punapohaku and Kaluakauila PUs 
from the July 2010 fire at MMR (ES-2).  

 Fence construction for the Waianae Kai PU was completed.  
 A few more plants were found in a new site in Makaha during fence surveys in the last year. They 

will be managed as part of the Makaha PU. 
 OARNP contracted the construction of a 35-acre fuel-break in the Panicum maximum dominated 

fallow agriculture fields along Kaukonahua Road above Waialua for the second year in a row. 
This break is in an area where the August 2007 fire crossed the road before burning within a few 
meters of the plants in the Kaimuhole and Palikea PU. 

Plans for MIP Year 7 

 Conduct census monitoring at all MFS PUs. Several PU have not been thoroughly monitored in 
several years. 

 Continue to maintain the living collection of clones from the smallest and most fire-threatened 
PUs in the greenhouse and at Waimea Botanical Garden and select another PU to represent with a 
living collection at Waimea Botanical Garden. 

 Mating and breeding system studies will be initiated with plants in the greenhouse that will be 
transplanted into larger containers or planted in the ground to promote flowering.  

 Develop a strategy to monitor and collect from the Keaau, Nanakuli, Makua (East Rim) & 
Makaha PUs. These have not been observed recently and have had few or no collections for 
genetic storage. 

 Continue to collect from founders in the Kaimuhole and Palikea Gulch and Kolekole (east side) 
PUs. 

 Assess the ungulate threat to the Kaimuhole and Palikea Gulch (Kihakapu) PU and consider PU 
fence options if necessary.  

 Make bulk fruit collections from large wild population sites to compare in situ seed set with the 
low seed set observed at the Waimea Botanical Garden in August 2009. 

 

 

 

 

 



C
hapter 3  

 
M

IP
/O

IP
 R

are P
lant S

tabilization P
lans 

 

2010 M
akua and O

ahu Im
plem

entation P
lan S

tatus R
eport 

                                                                   429 

 
 

 

Table 3.35a Taxon Status Summary  



C
hapter 3  

 
M

IP
/O

IP
 R

are P
lant S

tabilization P
lans 

 

2010 M
akua and O

ahu Im
plem

entation P
lan S

tatus R
eport 

                                                                   430 

 
 

 

 

Table 3.35a Taxon Status Summary  



Chapter 3   MIP/OIP Rare Plant Stabilization Plans  

2010 Makua and Oahu Implementation Plan Status Report                                                                    431 

   

Table 3.35b Threat Control Summary 
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Table 3.35c Genetic Storage Summary 
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3.37 PHYLLOSTEGIA HIRSUTA 
Requirements for Stability 

 3 Population Units (PUs) 
 100 reproducing individuals (short-lived perennial) 
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 
 Tier 1 stabilization priority  

Major Highlights/Issues OIP Year 3 

 Staff spent 31 hours managing this species in the past year. This time was spent monitoring and 
collecting from in situ sites.  

 Collections of vegetative propagules were made from a new wild plant in the Haleauau to 
Mohiakea PU and from two new plants in the Hapapa to Kaluaa PU. These are becoming 
established in the greenhouse and will be used as genetic storage and for future reintroductions. 

 Surveys of a site (ELI-B) in the Hapapa to Kaluaa PU observed no plants from where a single 
plant was known of in 2006. 

 No plants were observed during surveys of the SBE-A site in the Kaukonahua PU. In 2001, 6 
plants were observed. 

 A new site with a single mature plant was observed during snail surveys in Kawainui in the last 
year. This site will be managed as part of the Kaipapau and Kawainui Genetic Storage PU.  

Plans for OIP Year 4 

 Conduct census monitoring at the Haleauau to Mohiakea PU and the Hapapa to Kaluaa Manage 
for Stability PU. 

 Re-collect the putative hybrid at Crispa Rock in the Kaipapau and Kawainui PU. 
 Continue surveys in the Koloa MU. 
 Begin construction of the Schofield Barracks Lihue Fence. 
 Establish clones of the nursery living collection at the Lyon Arboretum micropropagation lab. 
 Collect propagules from Mohiakea and Makaha-Waianae Kai Ridge PUs for a possible 

augmentation in the Kaala MU. 
 Complete the Kaala fence extension and eradicate pigs from the fenced area. 
 Continue to monitor recently extirpated sites (Palawai and Huliwai) for any new founders. 
 Begin site preparation at Kaluaa for future outplanting 
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Table 3.36b Threat Control Summary 
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Table 3.36c Genetic Storage Summary 
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3.38 PHYLLOSTEGIA KAALAENSIS 
Requirements for Stability 

 4 Population Units (PUs) (in both Makua and Oahu AA, no extant wild plants and all PUs are 
dependant on reintroduction) 

 50 genetically unique, reproducing individuals in each PU (short-lived perennial, reproduce 
vegetatively)

 Stable population structure
 Threats controlled 
 Complete genetic storage of all PUs  

Major Highlights/Issues MIP Year 6 

 Staff spent 18 hours managing this species in the past year. This time was spent monitoring the 
existing reintroduction sites. 

 Genetic storage goals are met with all available founders (8) represented at Lyon Arboretum at 
the Micropropagation Lab.  

 Construction of the Manuwai MU fence is underway. This fence will protect habitat for future 
outplanting sites. 

 Trials to grow plants for new reintroductions using a new bulb-pan container are ongoing. 
 A single plant was observed remaining in the Makaha PU reintroduction site. All plants were 

thought to be dead as of August 2009, but one appears to have remained alive since March of 
2007 and produced another shoot this year. The last remaining plant from the Pahole PU 
reintroduction was observed to be dead in the last year. This plant remained alive from November 
2004 when it was planted until August of 2010 when it was observed dead.  

Plans for Year MIP 7 

 Complete the Manuwai MU fence to secure sites for reintroductions 
 Continue to refine horticulture methods in order to produce plants that may be better able to 

become established and survive in reintroductions.  
 Once these plants are available, OANRP will select a site or sites that will allow for more 

frequent monitoring and management. Experimental treatments will be used to better understand 
what is causing such high mortality in outplanting sites.  
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Table 3.37b Threat Control Summary 

 

 

Table 3.37c Genetic Storage Summary 
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3.39 PHYLLOSTEGIA MOLLIS 
Requirements for Stability 

 3 Population Units (PUs) 
 100 reproducing individuals (short-lived perennial with tendency for large declines or 

fluctuations in population size) 
 Threats controlled 
 Complete genetic storage from all PUs 
 Tier 1 stabilization priority  
 Stable population structure 

Major Highlights/Issues OIP Year 3 

 Staff spent 47 hours managing this species in the past year. This time was spent monitoring the 
reintroduction sites and the few remaining wild plants. 

 Recruitment continues to be observed at the Mohiakea PU with three new immature plants 
observed in the last year under the single mature plant, which has since died. These plants and a 
single wild plant at Kaluaa are the only extant wild plants. 

 The reintroduction sites were not supplemented in the last year and both continued to slowly 
decline. Only four of the sixty-three plants outplanted in 2007 and 2008 remain at the 
reintroduction site in Ekahanui. No regeneration has been observed here.  

 In Kaluaa, twenty-one of the 103 plants outplanted from 2006-2008 remain. Five seedlings were 
first observed within the planting site in 2009 and two immature plants still remain and are 
healthy. 

Plans for OIP Year 4 

 Conduct census monitoring at all Manage for Stability PUs and collect from any additional 
founders 

 Continue to supplement planting sites for the Ekahanui PU and the Kaluaa PU 
 Survey for new reintroduction sites within the larger Ekahanui MU fence, the Waieli III fence and 

within the larger Kaluaa MU 
 Begin construction of the Lihue fence  
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Table 3.38b Threat Control Summary 

 

 

Table 3.38c Genetic Storage Summary 
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3.40 PLANTAGO PRINCEPS VAR. PRINCEPS 
Requirements for Stability 

 4 Population Units (PUs) (in both Makua and Oahu AA) 
 50 reproducing individuals in each PU (short-lived perennial) 
 Stable population structure 
 Threats controlled 
 Complete genetic representation of all PUs in storage 

Major Highlights/Issues MIP Year 6 

 Staff spent 101 hours managing this species in the past year. This time was spent monitoring and 
collecting for genetic storage from the in situ sites and monitoring the reintroduction at Waieli. 

 Fruit collections were made from ten plants in the Ekahanui PU, a single plant in the Pahole PU 
and five from the Halona PU for genetic storage and future reintroductions. 

 At the reintroduction site at Waieli, about half of the 47 plants outplanted there from 2008-2009 
are remaining and most are healthy. No recruitment has been observed. 

Plans for MIP Year 7 

 Conduct census monitoring at all Manage for Stability populations. 
 Secure genetic storage collections from unrepresented plants. 
 Complete ungulate removal from the Ekahanui MU fence. 
 Begin construction of the Schofield Barracks Lihue fence. 
 Begin planning for an augmentation of the Ohikilolo PU. 
 Determine a reintroduction site within the larger Ekahanui management unit.   
 Continue to augment the Waieli PU. 
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Table 3.39b Threat Control Summary 
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Table 3.39c Genetic Storage Summary 
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3.41 PRITCHARDIA KAALAE 

Requirements for Stability 

 3 Population Units (PUs)
 25 reproducing individuals in each PU (long-lived perennial) 

 This goal is met for the Ohikilolo PU and Makaleha to Manuwai PU. 
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 

Major Highlights/Issues Year 6 

 Staff spent 294 hours managing this species in the past year. Half of this time was spent 
monitoring and outplanting into existing reintroduction sites. About 19 hours were spent 
collecting seeds for reintroduction from the rat baited area in the East Makaleha section of the 
Makaleha to Manuwai PU.  At Ohikilolo, 15 hours were spent collecting mature fruit from the 
baited area. Another 29 hours were spent collecting from outlying trees in the Makaleha to 
Manuwai PU. In addition, for rat control in the last year, 169 hours were spent at East Makaleha 
and 142 hours at Ohikilolo.  

 Construction of the Manuwai MU fence continued.  This fence will protect the P. kaalae in part 
of the Makaleha to Manuwai PU. 

 Rat control continues to be successful in allowing the development of mature fruit and the 
establishment of seedlings within the Ohikilolo PU and the baited section of the Makaleha to 
Manuwai PU.  

 Collections of seed for reintroduction continued in the Ohikilolo PU and Makaleha to Manuwai 
PU.  

 It was confirmed with NCGRP that the drying protocol at the Army Seed Lab was not achieving 
the ideal moisture content for seeds of this species.  Genetic storage collections have been put on 
hold until drying protocols are established. 

 Continued expansion of the reintroduction sites in the Ohikilolo PU with an additional 44 plants 
and the East Ohikilolo to West Makaleha PU with 50 plants. 

Plans for Year 7 

 Conduct monitoring at all Manage for Stability PUs. 
 Collect from unrepresented founders from the Ohikilolo and Makaleha to Manuwai PU for 

reintroduction. 
 Continue to expand the reintroductions to balance founders the Ohikilolo PU and East Ohikilolo 

to West Makaleha PU. 
 Investigate the feasibility of using seed sowing to augment reintroduction sites. 
 Complete the large scale Manuwai MU fence. 
 Survey the Makaleha to Manuwai PU to revise population estimates. 
 Monitor the Waianae Kai PU and determine feasibility of accessing the plants in the Makaha PU. 
 NCGRP will test different drying protocols to determine the most effective way to dry seeds to 

the proper moisture content.  This will enable us to test viability of seeds at different temperatures 
to determine the ideal temperature for seed storage of this species and allow genetic storage 
collections to continue.  
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3.42 PTERIS LYDGATEI 
Requirements for Stability: 

 3 population units (PUs) 
 50 reproducing individuals (short-lived perennial) 
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 
 Tier 1 stabilization priority 

Major Highlights/Issues OIP Year 3 

 Staff spent 8 hours monitoring the Helemano PU in the last year to update population estimates.  

Plans for OIP Year 4 

 A license agreement with Kamehameha Schools that will cover fencing actions should be 
obtained in the next year.  This will allow OANRP to pursue fencing at the Kawainui PU. 

 Work with OPEP to monitor and search for new plants 
 Develop collection and propagation protocols with OPEP and Lyon Arboretum  
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3.43 SANICULA MARIVERSA 
Requirements for Stability 

 3 Population Units (PUs) 
 100 reproducing individuals in each PU (short-lived perennial with infrequent, inconsistent 

flowering) 
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 

Major Highlights/Issues for Year 6 

 Staff spent 66 hours managing this species in the past year. This time was spent monitoring and 
collecting from the in situ sites.  

 The Keaau PU fence was completed. 
 Genetic storage collections were made from the Kamaileunu PU where a large number of plants 

was observed this year. 
 The Makua PU and the Keaau PU were both visited to collect for genetic storage and appeared 

stable, but population estimates were not updated for this year. 
 NRS re-monitored the Kamaileunu seed sowing plots established in 2008.  Plots were installed to 

determine how many newly-produced seeds become seedlings when dispersed to ground in situ 
and how many may remain as a persistent seedbank.  Monitoring data from 2009 showed that the 
mean germination rate of sown seed was 70%. In 2010, one new seedling germinated from the 
initial 2008 sowing, suggesting that seeds can remain alive on the soil surface and germinate after 
the second winter (1.5 yrs later). The mean survivorship of plants that germinated in 2009 to 2010 
was 50%.   

 During monitoring of the Kamaileunu seed sow plots, some predation to seedlings was observed. 
Rat scat was collected from within the plots and some of the snipped petioles appeared damaged 
in a way consistent with rat predation. It is not possible to say for sure what is causing predation 
but with further monitoring this may become clear. 

 At Kamaileunu, data was collected from plants tagged in 2007 for demographic modeling and 
sent to Tiffany Knight for analysis. Tags were pulled from all observed mature plants and for 
plants that could not be clearly tied to a particular tag. 

 Temperature data loggers have been placed at all wild sites to record in situ temperature 
fluctuations to help determine how they might affect germination in situ.  All data loggers have 
been collected and replaced at least once, so have up to a year of data to date. 

 Replicate seed sowing study at Kamaileunu PU and initiate it at Ohikilolo PU to get a concurrent 
data set for both sites, unless very few plants produce seed. 

Plans for Year 7 

 Conduct census monitoring of all Manage for Stability PU. 
 Collect mature seed for storage and dormancy/germination studies. 
 Re-monitor seed sowing plots to determine long-term survivorship. 
 Conduct selective Schinus terebinthifolius control at the Puu Kawiwi and Kamaileunu PUs with 

care; avoid negatively impacting extant individuals. 
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3.44 SANICULA PURPUREA 
Requirements for Stability 

 3 population units (PUs) 
 100 reproducing individuals (short-lived perennial, inconsistent flowering) 
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 
 Tier 2 stabilization priority  

Major Highlights/Issues OIP Year 3 

 Staff spent 12 hours monitoring the Schofield-Waikane Trail Summit PU in the past year and the 
population estimate was revised. 

 The Wailupe-Waimanalo Summit Ridge was monitored by OPEP in the last year and two mature 
plants are known from that site. 

 The Poamoho PU was visited while conducting other management in the area and the site 
appeared to be stable.  

Plans for OIP Year 4 

 Revisit and monitor the North of Puu Pauao PU. 
 Revise estimates for the Poamoho PU. 
 Monitor the reintroduction in the Opaeula-Punaluu Summmit Ridge PU. 
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Table 3.43b Threat Control Summary 
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3.45 SCHIEDEA KAALAE 
Requirements for Stability 

 4 Population Units (PUs)
 50 reproducing individuals in each PU (short-lived perennial)

 This goal is met for the Kaluaa and Waieli PU. 
 Stable population structure 
 Threats controlled  
 Complete genetic storage of all PUs 

Major Highlights/Issues for MIP Year 6 

 Staff spent 452 hours managing this species in the past year. About half of this time was spent 
planting reintroductions and the rest of the time was spent monitoring those planting sites and 
collecting from wild plants for genetic storage. This includes time spent working at two large 
planting sites as part of doctoral research by UH Botany Ph.D. Candidate (and OANRP 
employee) Lauren Weisenberger to determine the effects of inbreeding and outbreeding on S. 
kaalae.  

 OANRP assisted in the growing, outplanting, and monitoring of more than 1400 S. kaalae 
Weisenberger’s study.  

 The small PU fence for the Kapuna reintroduction was repaired and seedlings are still observed 
regenerating beneath the outplantings. There are now eight immature plants and thirteen seedlings 
around the remaining plants at this site. 

 The reintroductions at the South Ekahanui PU were monitored and only sixteen of the 89 plants 
outplanted here in 2004 and 2005 remain. There have been no observations of regeneration of 
seedlings at this site.  

 The Kaluaa PU reintroductions are also slowly declining. Recruitment of seedlings has been 
observed there are currently three of these F1 immature plants remaining at one of the 
reintroduction sites. The other larger reintroduction has not had any recruitment observed.  

Plans for MIP Year 7 

 Conduct census monitoring of all Manage for Stability PUs. 
 Continue to collect clones or seeds for genetic storage from all in situ plants. 
 Pursue labeling of Sluggo® for field use at all appropriate sites. 
 Complete removal of ungulates from the South Ekahanui MU. 
 At the Kahana PU, support OPEP and fellow KMWP member Kualoa Ranch in building a fence 

to protect the only remaining unfenced wild plants before pigs kill them. OANRP will provide 
fencing material and two staff to this project. 

 Begin to collect seed for storage from the reintroductions in the Kaluaa and Waieli, South 
Ekahanui, Pahole and Makaua PUs. 

 Expand the greenhouse collections of clones when appropriate in situ material is available. 
Continue to use the plants in the nursery living collection to produce propagules for storage and 
reintroduction. 

 Continue to support research by L. Weisenberger on S. kaalae. 
 Balance founders at existing reintroduction and/or augmentation sites. 
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3.46 SCHIEDEA NUTTALII 
 Requirements for Stability 

 3 Population Units (PUs)  
 50 reproducing individuals in each PU (short-lived perennial) 

 This goal is met for the Kahanahaiki to Pahole PU. 
 Stable population structure 
 Threats controlled  
 Complete genetic storage of all PUs  

Major Highlights/Issues MIP Year 6 

 Staff spent 240 hours managing this species in the past year. More than half of this time was 
spent by staff planting into existing reintroduction sites and establishing a new large planting site 
in Kahanahaiki as part of doctoral research by UH Botany Ph.D. Candidate (and OANRP 
employee) Lauren Weisenberger to determine the effects of inbreeding and outbreeding.  

 OANRP assisted in the growing, outplanting, and monitoring of 150 S. nuttallii for L. 
Weisenberger’s study. These plants are not counted in the PU totals. 

 Twenty plants were added to the reintroduction at the Puu 2210 site in the Kahanahaiki to Pahole 
PU in the last year. At least nine immature plants and over a hundred seedlings were observed 
beneath the outplantings in August 2010.  

 The reintroduction at the Switchbacks site in Pahole has had recruitment of seedlings, some of 
which have grown into mature plants. There are now new F1 plants beneath four of the mature 
outplanted individuals there. Eighteen additional plants were outplanted to this site in the last 
year. 

 Fifteen plants grown from clones of the Kahanahaiki plants were added to the reintroduction site 
at the Makaha PU in January 2010.  All are alive and healthy as of August 2010.  

 There is only one wild individual remaining in the Kahanahaiki site. 

Plans for MIP Year 7 

 Conduct census monitoring of all Manage for Stability PUs. 
 Continue to supplement all of the reintroduction sites until all founders are represented. 
 Determine reintroduction strategy for the Kapuna to Keawapilau PU and select outplanting sites 

in both gulches. 
 Collect from the reintroduction sites for genetic storage. 
 Continue to support research by UH Botany Ph.D. Candidate Lauren Weisenberger to determine 

the effects of inbreeding and outbreeding on S. nuttallii. 
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3.47 SCHIEDEA OBOVATA 
Requirements for Stability 

 3 Population Units (PUs) 
 100 reproducing individuals in each PU (short-lived perennial which is prone to large 

fluctuations) 
 This goal is met for the Kahanahaiki to Pahole PU and Keawapilau to West Makaleha PU. 

 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs 

Major Highlights/Issues MIP Year 6 

 Staff spent 461 hours managing this species in the past year. Almost 300 hours of this time was 
spent planting into existing sites and establishing and monitoring a large planting site in 
Kahanahaiki as part of doctoral research by UH Botany Ph.D. Candidate (and OANRP employee) 
Lauren Weisenberger to determine the effects of inbreeding and outbreeding. The rest of the time 
was spent monitoring existing planting sites and the remaining wild sites.  

 OANRP assisted in the growing, outplanting, and monitoring of 700 S. obovata in Kahanahaiki as 
part of Weisenberger’s study. These plants are not included in population counts for the PUs. 

 New plants were observed at all three of the remaining wild sites (two in West Makaleha and 
Keawapilau). At the larger wild site in Northwest Makaleha, several hundred seedlings were 
observed.  

 Continued to balance founders at existing reintroduction sites. The numbers of seedlings and 
immature plants at most reintroduction sites continues to increase. All active reintroductions in 
the Kahanahaiki to Pahole PU have seedlings and immature plants beneath established 
outplantings. The large reintroduction site in Keawapilau was also observed to have several 
hundred seedlings in the last year and planting was completed here.  

 Sites were evaluated for the future Makaha reintroduction. 

Plans for MIP Year 7 

 Conduct census monitoring at all Manage for Stability PUs. 
 Continue to balance founders at existing reintroduction sites and develop the reintroduction 

strategy for the Makaha PU. 
 Continue slug control research with Sluggo® in the field. 
 Continue to support research by UH Botany graduate student Lauren Weisenberger to determine 

the effects of inbreeding and outbreeding on S. obovata.  Results will aid in development of a 
strategy for the Makaha reintroduction. 

 Collect seeds for genetic storage from completed reintroductions, including mature F1 plants. 
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3.48 SCHIEDEA TRINERVIS 
Requirements for Stability 

 Maintain one PU with at least 150 reproducing individuals  
 This goal is met for the Kalena to East Makaleha PU. 

 Stable population structure 
 Threats controlled 
 Complete genetic storage from 50 individuals across the range of the species 
 Tier 1 stabilization priority 

Major Highlights/Issues for OIP Year 3 

 Staff spent 1 hour monitoring plants during other management work in the Kaala MU. 
 The Kaala MU fence is not complete. Ungulate sign is still observed within the Kaala MU. A 

fence line to extend the Waianae Kai section has been surveyed and OANRP is waiting on the 
MOU with the State of Hawaii to complete this section.  

 A few plants were re-discovered in East Makaleha. This is the western-most occurrence of this 
species. These plants will be within the proposed East Makaleha MU fence. 

 Stored seeds have been tested for ten years. There has been no observed decline in viability at the 
preferred storage conditions.   

Plans for OIP Year 4 

 Complete the Kaala MU fence and eradicate all pigs from fence 
 Continue mapping all known plants 
 Collect for genetic storage to balance collections from across entire distribution of plants 
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3.49 STENOGYNE KANEHOANA 
Requirements for Stability 

 3 Population Units (PUs) 
 100 reproducing individuals in each PU (long-lived perennial with a history of precipitous 

decline, extirpated in the wild, and extremely low genetic variability) 
 Stable population structure 
 Threats controlled 
 Complete genetic representation in storage of all PUs 
 Tier 1 stabilization priority  

Major Highlights/Issues OIP Year 3  

 Staff spent 77 hours managing this species in the past year. This time was spent planting and 
monitoring the existing reintroduction sites in Central Kaluaa and monitoring the remaining plant 
in Haleauau. 

 The Central Kaluaa (Gulch 2) PU and Central Kaluaa (South Fenceline) PU were combined into 
one MFS PU called Central Kaluaa. Another MFS PU will be created using reintroductions once 
a site is determined. 

 The Haleauau plant flowered again this year.  
 Sixteen plants total were added to the reintroductions in the Central Kaluaa PU. Seven plants 

were observed flowering in one of the sites in the last year. Several plants in the reintroduction at 
Hapapa died in the last year. 

 Stock from both the Haleauau PU and the Central Kaluaa PU flowered at the Schofield nursery 
this year. Staff were able to cross-pollinate the different stocks by hand.  Fruit set was low, and 
only 5 seeds were collected.  None have germinated but the viability assay is still ongoing.   

 Leaf samples were collected from different stems of the wild plant in the Haleauau PU and from 
the greenhouse clones of both founders. The leaves were brought to UH Botany faculty Dr. Cliff 
Morden for genetic analyses. A draft report was delivered at the beginning of OIP Year 4 and will 
be reviewed by OANRP and finalized.  Results will be available in next year’s report. 

 Both founders are represented in genetic storage both as a living collection in the greenhouse and 
at the Micropropagation Lab at Lyon Arboretum. 

Plans for OIP Year 4  

 Manage nursery collection to promote flowering. Continue research in pollination and continue to 
hand-pollinate. This includes collecting pollen, testing pollen viability, and pollinating all 
flowering plants, both in situ and ex situ.  

 Continue to supplement all outplanting sites with clones from the nursery collection 
 Select a site for the third MFS PU 

 

 



C
hapter 3  

 
M

IP
/O

IP
 R

are P
lant S

tabilization P
lans 

 

2010 M
akua and O

ahu Im
plem

entation P
lan S

tatus R
eport 

                                                                   472 

 
 

 

 

Table 3.48a Taxon Status Summary  



Chapter 3   MIP/OIP Rare Plant Stabilization Plans  

2010 Makua and Oahu Implementation Plan Status Report                                                                    473 

   

Table 3.48b Threat Control Summary 

 

 

Table 3.48c Genetic Storage Summary 

 

 

 

 

 



Chapter 3   MIP/OIP Rare Plant Stabilization Plans  

2010 Makua and Oahu Implementation Plan Status Report                                                                    474 

   

3.50 TETRAMOLOPIUM FILIFORME 
Requirements for Stability 

 4 Population Units (PUs)  (in both MMR and Oahu AA)
 50 reproducing individuals in each PU (short-lived perennial)

 This goal is met for the Ohikilolo PU.
 Stable population structure
 Threats controlled
 Complete genetic storage of all PUs

Major Highlights/Issues MIP Year 6 

 Staff spent 19 hours monitoring the Puhawai PU reintroduction site in the last year. 
 A living collection of clones from plants in the Kalena PU and Puhawai PU is maintained for 

collecting seeds for genetic storage and outplanting. 
 All 31 reintroduced plants in the Puhawai site were observed to be dead in the last year, but two 

immature and two mature F1 plants were seen and were healthy. 
 No decline was detected in viability of stored seeds after ten years of storage at preferred 

conditions. Test results and modeling suggest decline in viability as soon as the next year. Low 
seed set has continued to complicate interpretation of viability results.   

Plans for MIP Year 7 

 Continue to maintain the living collection from the Kalena PU and Puhawai PU.  
 Begin to collect cuttings from the Waianae Kai PU.  
 Conduct census monitoring of all Manage for Stability PUs. In the case of the Ohikilolo PU, a 

sampling protocol will need to be developed as the PU is so large. 
 Augment the Puhawai PU with stock collected from the greenhouse living collection. 
 Begin construction of the Schofield Barracks Lihue fence. 



C
hapter 3  

 
M

IP
/O

IP
 R

are P
lant S

tabilization P
lans 

 

2010 M
akua and O

ahu Im
plem

entation P
lan S

tatus R
eport 

                                                                   475 

 
 

 

 

Table 3.49a Taxon Status Summary  



Chapter 3   MIP/OIP Rare Plant Stabilization Plans  

2010 Makua and Oahu Implementation Plan Status Report                                                                    476 

   

Table 3.49b Threat Control Summary 
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3.51 VIOLA CHAMISSONIANA SUBSP. CHAMISSONIANA 
Requirements for Stability 

 4 Population Units (PUs) (in both MMR and Oahu AA) 
 50 reproducing individuals in each PU (short-lived perennial) 

 This goal is met for the Ohikilolo PU. 
 Stable population structure 
 Threats controlled 
 Complete genetic storage of all PUs  

Major Highlights/Issues MIP Year 6 

 Staff spent 26 hours monitoring and collecting for genetic storage from the Makaleha PU in the 
last year.  

 A re-collection interval of ten years has been temporarily established based ten-year storage 
results of one collection.  Additional collections and temperatures need to be tested to confirm the 
preferred storage conditions. 

Plans for MIP Year 7 

 Continue to collect seeds for genetic storage from the greenhouse collection of clones from the 
Puu Hapapa, Puu Kumakalii and Makaleha PUs. 

 Continue to collect clones from new founders in the Puu Hapapa PU. 
 Search historic sites within the Kamaileunu PU. 
 Monitor the Puu Kumakalii, Makaha and Halona PUs to determine if they will reach the stability 

goal of 50 reproducing plants with threat control. If not, OANRP will begin to strategize 
reintroduction plans. 
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Table 3.50b Threat Control Summary 
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3.52 VIOLA OAHUENSIS 
Requirements for Stability 

 3 population units (PUs) 
 50 reproducing individuals in each PU (short-lived perennial) 

 This goal is met for the Helemano and Opaeula PU. 
 Threats controlled 
 Complete genetic storage of all PUs 
 Tier 2 stabilization priority 

Major Highlights/Issues OIP Year 3 

 Staff spent 1 hour total monitoring plants in the Helemano and Opaeula PU and the Koloa PU 
while conducting other management.  

Plans for OIP Year 4 

 Continue to survey for new plants in the Koloa PU and the Kaukonahua PU. 
 Begin to prioritize and survey PUs with historic records, but few or no known plants 
 Collect to begin seed storage testing. 
 Obtain a license agreement with Hawaii Reserves Inc. for construction of the Koloa MU fence. 
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