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Executive Summary

The O‘ahu Army Natural Resources Program (OANRP) has just completed implementing its
fourth year of the Makua Implementation Plan Addendum (2005) and the first year of the O‘ahu
Implementation Plan (OIP) (Draft OIP 2005, Final OIP 2008). The Makua Implementation Plan
(MIP) was finalized in May 2003. In January 2005, the Army completed an Addendum which
emphasized management of three population units (PUs) per plant taxon in the most intact
habitat and 300 individuals of Achatinella mustelina in each genetically identified Evolutionarily
Significant Unit (ESU). The 2007 Makua Biological Opinion (BO) issued by the US Fish and
Wildlife Service (USFWS) required that the Army provide threat control for all O‘ahu Elepaio
pairs in the Makua action area (AA) and that some species be stabilized on an expedited timeline
in order to utilize certain munnitions. Expedited stabilization has not begun at this time due to a
lack of additional funding for this effort. An amended BO was issued in 2008 that covers
additional minimizations measures necessary as a result of the 2007 Waialua fire that destroyed
individuals and habitat for Hibiscus brackenridgei subsp. mokueleianus. This report serves as
the annual status report to the Makua Implementation Team (MIT), and participating landowners
on the MIP Year-4 actions that occurred between 1 September 2007 and 31 August 2008.

Year 1 of the Oahu Implementation Plan

Pursuant to the 2003 Oahu Training Areas BO, the Army finalized the Oahu Implementation
Plan (OIP) in November 2008. The plan includes specific plans for stabilization of 28 species.
This status report does not cover the OIP since the plan was just finalized.

Year 4 of the Makua Implementation Plan

Program accomplishments for this year include: the construction of eight new fenced
management units or population unit fences that encompass almost 200 acres of essential habitat
for the implementation plan species; 144 hectares or approximately 356 acres of weed control
was conducted; and 861 MIP and/or OIP target plant species were outplanted (725 MIP/136
OIP). Genetic storage goals and in situ stabilization continued for all MIP/OIP target species.

Landowner/Agency Communications

The Army continues to work cooperatively under a Memorandum of Understanding (MOU) with
both the Board of Water Supply (BWS) and The Nature Conservancy of Hawai‘i (TNCH) for
work in Makaha Valley and TNCH’s Honouliuli Preserve.

This year, the Army worked with TNCH to complete the Pu‘u Palikea MU and the ‘Ekahanui
Subunit I MU. The Army fence crew also completed population size fenced units around
Neraudia angulata, and Nototrichium humile in the Waianae Kai Forest Reserve. In the next
year the Army hopes to begin construction on the Manuwai MU in cooperation with the State
DLNR NARS and Forest Reserves.
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The Nature Conservancy of Hawai‘i continues to look for a suitable land manager to purchase
the Honouliuli Preserve parcel from the James Campbell Company. The latest proposal is for
either the State Department of Land and Natural Resources (DLNR) or the Office of Hawaiian
Affairs (OHA) to become the land manager for this area. The Army will continue to assist
TNCH in the identification of a new landowner as much as possible in the interim and will
continue to pursue this area as an Army Compatible Use Buffer (ACUB). The ACUB program
allows the Army to help a land manager buy property that will assist with encroachment on
training lands owned by the Army. To date, the Army has helped purchase properties such as
Moanalua Valley, Pupukea Paumalu, and Waimea Valley.

The Army currently, has a renewable six month Right of Entry (ROE) with the Waikane
Investment Corp. to conduct ‘Elepaio predator control within Waikane Valley. This ROE allows
the Army to protect one of the only known populations of ‘Elepaio on the windward side of
O‘ahu.

The Army also received a six month ROE with the Dole Pineapple Co. to monitor populations of
Hibiscus brackenridgei subsp. mokuleianus in the area affected by the 2007 Waialua fire. The
Army has requested federal funding to construct a fence protecting any individuals that have
regenerated following the fire.

The OANRP received a three year license agreement with Kamehameha Schools (KS) that will
cover all natural resource management work on KS lands on O‘ahu, and is in the process of
being signed by the Army. Once this three year agreement is finalized, the Army will seek an
extended ten year agreement that will enable the OANRP to construct ungulate fences for
conservation on KS land.

Finally, the Army continues to work toward an agreement to continue conservation work on
State land. The Army and the State DLNR legal teams are currently working on an MOU for the
Army to access and work on State land on O‘ahu. Once completed, the OANRP will continue to
work closely with DLNR staff on all projects and decision making regarding natural resource
management on these lands. A major priority for completion of this agreement is the
construction of ungulate free management units on State land. The Army would like to work
with the state to complete the proposed East Makaleha, West Makaleha, Kapuna subunit IV, and
Manuwai MU fences within the next two years. In addition, several more MU fences are
proposed on State lands; that would be able to be constructed once a formal agreement is
reached.

Fire

The Army Wildland Fire program has moved from being directed by the Army Safety Office to
the Directorate of Emergency Services. Approximately 1/3 of the 53 OANRP staff are trained
and certified as wildland firefighters (type 2). Currently, the Research Corporation of the
University of Hawai‘i (RCUH) Human Resources Department does not allow their staff to fight
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fire. However, RCUH staff can assist with mop up operations under the direction of the Army
Wildland Fire program.

Funding and staffing levels

There are currently a total of 53 staff comprising three field crews, one fence crew, and various
foundational support staff. Compare this to 34 staff at this time last year. The Army received
$4.3M for the MIP program in FY2008. The OANRRP is still increasing the number of staff to
meet the necessities for implementing the current Makua and O‘ahu Implementation Plans and
timelines. The major difficulties associated with increasing staff numbers are the lack of senior
staff to orient new hires in the field, finding qualified hires, and the lack of space to house this
large number of field crew and their field supplies.

The O‘ahu Army Natural Resources Program (OANRP) is now housed at two locations. Half
the staff are located at East Range and the other half are located at the new facility on Schofield
Barracks West Range. The new facility was provided and funded by the Army and includes an
office building, a greenhouse, a flammable and pesticide storage, and workshop.

Table 1. Status summary of MIP plant species for 2008. Bold = reached target stabilization numbers,
reached genetic storage collection goals, or ungulate free.

Makua Implementation Plan

Species PU Status Genetic Storage (> 50 seeds from Ungulate
(stability #) 50 individuals, >3 clones in free
propagation from 50 individuals )
Alemacmac | Kahanahaiki to West 36/7/0 (50) 0 partial
Makaleha
Makua 30/0/0 (50) 3 (individuals represented by partial
airlayers)
Central Kaluaa to Central 19/9/0 (50) 1 (individuals represented by partial
Waieli airlayers)
Makaha 63/5/2 (50) 0 partial
Cenagragr | Kahanahaiki to Pahole 331/44/11 (50) 39 (clones + seed) yes
Central Ekahanui 90/10/16 (50) 27 (50 ind w/ clones) yes
Makaha and Waianae Kai 20/0/0 (50) 5 (ind w/ clones) partial
Chacelkae | Makua 89/45/20 (25) 59 (>50 seeds) yes
Kaena to Keawaula 300 (25) 51 (>50 seeds) yes
Kaena East of Alau 21/4/20 (50) 19 (>50 seeds) yes
Waianae Kai or 33 or 160/10/0 0 or 3 (>50 seeds) no
Puaakanoa (25)
Chaher Kapuna to Pahole 57/55/0 (25) 16 (>50 seeds) partial
Makaha (reintro) 6/23/0 (25) n/a yes
West Makaleha (reintro) 0 n/a no
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Cyagrioba | Pahole to W Makaleha 34/15/4 (100) 9 (>50 seeds) yes
Central Kaluaa 11/45/0 (100) 1 (>50 seeds) yes
Palikea (South Palawai) 88/39/0 (100) 13 (>50 seeds) yes
Makaha 1/0/0 (100) 1 (>50 seeds) no
Cyalon Kapuna to W Makaleha 35/27/1 (75) 16 (>50 seeds) partial
Pahole 51/43/15 (75) 36 (>50 seeds) yes
Makaha and Waianae Kai 2/10/0 (75) 2 (>50 seeds) partial
Cyasupsup | Kahanahaiki (reintro) 18/126/0 (50) 3 of 3 available founders yes
Central and East 0 n/a no
Makaleha (reintro)
Makaha (reintro) 0 n/a yes
Pahole to Kapuna 92/85/0 (50) n/a yes
(reintro)
Cyrden Pahole to Kapuna and 542/530/173 (50) 50 (>50 seeds) partial
West (central?) Makaleha
Kawaiiki 15/31/39 (50) 0 no
Opaeula 16/12/0 (50) 0 no
Kahanahaiki 156/57/27 (50) 21 (50) yes
Delsub Kahanahaiki to 139/41/0 (100) 11 (>50 seeds) partial
Keawapilau
Ekahanui 99/77/0 (100) 6 (>50 seeds) yes
Kaluaa 26/7/5 (100) 2 (>50 seeds) yes
Manuwai (reintro- 0 6 (>50 seeds) no
Palikea gulch stock)
Dubher Ohikilolo Makai 358/0/0 (50) 0 yes
Ohikilolo Mauka 382/6/0 (50) 1 (>3 clones) yes
Makaha 36/1/0 (50) 11 (>3 clones) no
Fluneo Kahanahaiki to Kapuna 7/67/0 (50) 1 (>3 clones) partial
Central and East 5/0/0 (50) 2 (>3 clones) no
Makaleha
Makaha 10/0/0 (50) 2 (seeds and clones) partial
Manuwai 0/0/0 (50) n/a no
Gouvit Keaau 60/1/0 (50) 35 (>50 seeds) no
Makaha (reintro- 0 (2 in waianae 0 yes, wild
Waianae Kai stock) kai) site fenced
Makaleha or Manuwai 0 n/a no
Heddegdeg | Kahanahaiki to Pahole 186/205/101 (50) 30 (>50 seeds) partial
Alaiheihe and Manuwai 31/6/1 (50) 23 (>50 seeds) no
Central Makaleha and 21/39/0 (50) 25 (>50 seeds) no
West branch of East
Makaleha
Hedpar Ohikilolo 120/28/40 (50) 102 (>50 seeds) yes
East Makaleha (reintro?) 0 0 no
Halona 97/35/19 (50) 62 (>50 seeds) partial
Hesarb Waianae Kai 2/1/0 (75) 2 plants represented in nursery yes
Haleauau 0/1/0 0 yes
Makaha 3/3/0 (75) 1 plant represented in nursery yes
North Palawai 1/0/0 (75) 8 plants represented in nursery yes
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Hibbramok | Makua 34/2/68 (50) 28 (>50 seeds) yes
Haili to Kealia 21/4/9 (50) 2 (>50 seeds) no
Kaimuhole to Palikea 6/1012/0 (50) 11 (>50 seeds) no
Gulch (Kaawa) (reintro)
Keaau (reintro) 0 n/a no

Melten Ohikilolo 1235/0/0 (50) 18 (>50 seeds) yes
Kamaileunu and Waianae | 880/269/297 (50) 0 no
Kai
Mt. Kaala NAR 300/0/0 (50) 0 no

Nerang Makua 38/79/0 (100) 12 (>50 seeds) yes
Manuwai 0 2 (>3 clones) no
Waianae Kai Mauka 57/29/54 (100) 3 (>3 clones) no
Kaluakauila (reintro) 46/0/0 (100) n/a yes

Nothum Kaluakauila 198/35/0 (25) 4 (3 clones) yes
Makua (south side) 69/2/0 (25) 0 partial
Kaimuhole and Palikea 51/4/0 (25) 11 (3 clones) no
Gulch (Kihakapu)
Waianae Kai 224/5/0 (25) 2 (3 clones) partial

Phykaa Keawapilau (reintro) 2/0/0 (50) 1 (3 clones) partial
Makaha (reintro) 29/0/0 (50) 2 (3 clones; waianae kai) yes
Manuwai (reintro) 0 3 (3 clones; palikea guich) no
Pahole (reintro) 0/7/0 (50) 2 (3 clones) yes

Plapripri Ohikilolo 11/0/0 (50) 11 (>50 seeds) yes
Ekahanui 29/37/7 (50) 42 (>50 seeds) yes
North Mohiakea 10/16/2 (50) 12 (>50 seeds) partial
Halona 16/43/0 (50) 18 (>50 seeds) partial

Prikaa Ohikilolo 75/1002/20 (25) 18 (>50 seeds) yes
Ohikilolo East and West 0/84/0 (25) n/a yes
Makaleha (reintro)

Makaleha to Manuwai 70/4/0 (25) 13 (>50 seeds) no

Sanmar Ohikilolo 3/112/0 (100) 34 (>50 seeds) yes
Keaau 11/300/40 (100) 48 (>50 seeds) no
Kamaileunu 5/188/13 (100) 49 (>50 seeds) yes

Schkaa Pahole 41/11/0 (50) 2 (>50 seeds) yes
Maakua 10/0/0 (50) 4 (>50 seeds ) no
South Ekahanui 51/7/0 (50) 12 (clones/seeds) yes
Kaluaa and Waieli 116/19/0 (50) n/a yes
(reintro)

Schnut Kahanahaiki to Pahole 93/4/0 (50) 29 (clones/seeds) yes
Kapuna-Keawapilau 0 0 (no founders available) no
ridge
Makaha (reintro) 6/0/0 (50) n/a yes

Schobo Kahanahaiki to Pahole 151/130/0 (100) 6 (>50 seeds) yes
Keawapilau to West 116/19/20 (100) 70 (>50 seeds) yes
Makaleha
Makaha (reintro) 0 n/a yes
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Tetfil Kalena 9/0/6 (50) 5 (>50 seeds) yes
Ohikilolo 2542/582/21 (50) 48 (>50 seeds) yes

Puhawai 1/2/0 (50) 5 (>50 seeds) partial

Waianae Kai 30/8/1 (50) 0 partial
Viochacha | Ohikilolo 435/10/0 (50) 2 (>50 seeds) yes
Puu Kumakalii 44/0/0 (50) 11 (>50 seeds) yes

Halona 41/3/0 (50) 1 (>50 seeds) partial
Makaha 17/2/0 (50) 0 yes

Table I1. Status summary for Achatinella mustelina 2008. Bold = reached target stabilization numbers or

ungulate free.

Species PU in situ #s ex situ #s (# of pops Ungulate free
represented)

Achmus ESU A 263/148/61 (300) 0/9/2 (1) partial
(Kahanahaiki/Pahole)
ESU BI1 (Ohikilolo) 293/40/36 (300) 172172 (2) yes
ESU B2 (East/Central 319/143/73 (300) 0/4/1 (1) no
Makaleha)
ESUC 49/15/5 (300) 10/65/2 (3) partial
(SBW/Alaiheihe/Palikea)
ESU D1 (North Kaluaa to 339/204/84 (300) 1/45/3 (2) partial
SBS, Kaala)
ESU D2 (Makaha) 41/9/10 (+32) (300) 5/17/0 (1) yes
ESUE (Puu 322/80/85 (+1) 2/9/1 (1) yes
Kaua/Ekahanui) (300)
ESUF (Puu 110/32/18 (300) 1/15/0 (1) no
Palikea/Mauna Kapu)
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Introduction

Year 4 of the Makua Implementation Plan

The Makua Implementation Plan (MIP) was finalized in May 2003. In June 2007, the US ish
and Wildlife Service (USFWS) approved the Addendum which emphasized management of
three population units (PUs) per plant taxon in the most intact habitat and 300 individuals of
Achatinella mustelina in each genetically identified Evolutionarily Significant Unit (ESU). The
2007 Makua Biological Opinion (BO) issued by USFWS also required that the Army provide
threat control for all Oahu Elepaio pairs in the Makua action area (AA) and that some species be
stabilized on an expedited timeline. Expedited stabilization has not begun at this time due to a
lack of additional funding for this effort. This report serves as the annual status report to the
Makua Implementation Team (MIT), and participating landowners on the MIP Year-4 actions
that occurred between 1 September 2007 and 31 August 2008.

Current Status of the Oahu Implementation Plan

The Oahu Implementation Plan (OIP) was finalized in November 2008 and includes specific
plans for the species covered in the 2003 Oahu Biological Opinion and the management units
(MUs) necessary for the stabilization of those 28 species. Therefore, the OIP species were not
covered in this report.

2008 Reporting Highlights

A significant effort was made to streamline the report this year. Lengthy discussions of
management units (MUs) and species have been replaced with tables generated from the Oahu
Army Natural Resources database.

Chapter 1 covers ungulate, weed, and rat control for each MU and some areas that are managed
outside of implementation plan MUs; either for incipient weeds control or rare species genetic
storage collections. Chapters 2 and 3 cover the highlights of rare plant and rare snail
management respectively. Chapter 4 covers ‘elepaio management inside the Makua AA. All
other ‘elepaio management is covered by the OIP and is not presented in this report. In addition,
a separate report will be written by OANRP covering the ‘elepaio 5-year reviews pursuant to the
2003 Biological Opinion for Oahu Training Areas. Chapter 4 is followed by the appendices. In
previous years a research chapter was also included, however, the research specialist position
was not filled for a large portion of this year. The research program will be reported on in
subsequent years.

The format of this document is as follows:

Chapter 1 Ecosystem Management

Chapter 2 Rare Plant Management

Chapter 3 Achatinella mustelina Management

Chapter 4 O‘ahu ‘Elepaio Management

Appendix 1- Environmental Outreach
1A. Examples of educational materials developed and produced
1B Photos from volunteer service trips
1C Environmental compliance officer training materials
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1D Examples of P.R. articles and publications
1E Examples of television features
Appendix 2- MIP/OIP Monitoring Program Protocol 1.2.1
Appendix 3- Palikea Management Unit Monitoring Strategy Overview and Preliminary Results

Landowner/Agency Communications

The Army continues to work cooperatively under a Memorandum of Understanding (MOU) with
both the Board of Water Supply (BWS) and The Nature Conservancy of Hawai‘i (TNCH) for
work in Makaha Valley and TNCH’s Honouliuli Preserve.

This year, the Army worked with TNCH to complete the Puu Palikea MU and the Ekahanui
Subunit II MU. The Army fence crew also completed population size fenced units around
Neraudia angulata, and Nototrichium humile in the Waianae Kai Forest Reserve. In the next
year, the Army hopes to begin construction on the Manuwai MU in cooperation with the State
DLNR NARS and Forest Reserves.

The Nature Conservancy of Hawai‘i continues to look for a suitable land manager to purchase
the Honouliuli Preserve parcel from the James Campbell Company. The latest proposal is for
either the State Department of Land and Natural Resources (DLNR) or the Office of Hawaiian
Affairs (OHA) to become the land manager for this area. The Army will continue to serve as a
member of the Honouliuli Advisory Group for TNCH in the interim and will continue to pursue
this area as an Army Compatible Use Buffer (ACUB). The ACUB program allows the Army to
help a land manager buy property that will assist with encroachment on training lands owned by
the Army. To date, the Army has helped purchase properties such as Moanalua Valley, Pupukea
Paumalu, and Waimea Valley with ACUB funding.

The Army currently, has a renewable six month Right of Entry (ROE) with the Waikane
Investment Corp. to conduct ‘elepaio predator control within Waikane Valley. This ROE allows

the Army to protect one of the only known populations of ‘elepaio on the windward side of the
O‘ahu.

The Army also received a six month ROE with the Dole Pinapple Co. to monitor populations of
Hibiscus brackenridgei subsp. mokuleianus in the area affected by the 2007 Waialua fire. The
Army has programmed for money in fiscal year 2009 to construct a fence protecting any
individuals that have regenerated following the fire and a grazed fuel break along the gulch
entrances.

The OANRP received a three year license agreement with Kamehameha Schools (KS) that will
cover all natural resource management work on KS lands on O‘ahu, and is in the process of
being signed by the Army. Once this three year agreement is finalized, the Army will seek an
extended ten year agreement that will enable the OANRP to construct ungulate fences for
conservation on KS land.

Finally, the Army continues to work toward an agreement to continue conservation work on

State land. The Army and the State DLNR legal teams are currently working on an MOU for the
Army to access and work on State land on O‘ahu. Once completed, the OANRP will continue to
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work closely with DLNR staff on all projects and decision making regarding natural resource
management on these lands. A major priority for completion of this agreement is the
construction of ungulate free management units on State land. The Army would like to work
with the state to complete the proposed East Makaleha, West Makaleha, Kapuna subunit IV, and
Manuwai MU fences within the next two years. In addition, several more MU fences are
proposed on State lands; that would be able to be constructed once a formal agreement is
reached.

Fire

The Army Wildland Fire program has moved from the Army Safety Office to the Directorate of
Emergency Services. Approximately 1/3 of the 53 OANRP staff are trained and certified as
wildland firefighters (type 2), although the Research Corporation of the University of Hawai‘i
(RCUH) Human Resources Department does not allow their staff to fight fire. However, RCUH
staff can assist with mop up operations under the direction of the Army Wildland Fire program.

Funding and staffing levels
There are currently a total of 53 staff throughout three field crews, one fence crew, and various
support staff. The Army received $4.3M for the MIP program in FY2008.

The Oahu Army Natural Resources Program (OANRP) is now housed at two locations. Half the
staff are located at East Range and the other half are located at the new facility on Schofield
Barracks West Range. The new facility was provided and funded by the Army and includes an
office building, a greenhouse, a flammable and pesticide storage, and workshop.
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Chapter 1.0: Ecosystem Management

Notable projects from the 2007-2008 reporting year are briefly discussed in the Project
Highlights section of this chapter. The reporting year is defined as Sept.1, 2007 through August
31, 2008. Threat control efforts are then summarized for each Management Unit (MU) or non-
MU land division. Ungulate control, rodent control, and weed control data is presented, with a
minimum of discussion. For full explanations of project prioritization and field techniques,
please refer to the 2007 Status Report for the MIP and Draft OIP.

Project Highlights

Public Outreach Program

-Continued existing and developed additional volunteer-based projects at appropriate sites within
OIP and MIP management areas (see Appendix 1.B for photos).

e Total in-field volunteer hours = 4006

e Total in-field Volunteer Trips = 56

In-Field Volunteer Trips
Total Number of

Management Unit Projects Trips
Kahanahaiki

Invasive weed control 10

Incipient weed control; Acacia mearnsii 1

Common native outplanting 11
Ka’ala

Invasive weed control 8

Incipient weed control; Juncus effusus 14
KTA

Common native outplanting 2
Palikea

Incipient weed control 4
Makaha

Invasive weed control 6

e Total baseyard volunteer hours = 133
0 Baseyard projects:
= Propagule processing
* Nursery maintenance
= Herbarium organization
* Qutreach Material preparation

-Developed and produced educational materials focused on natural resource issues specific to
O‘ahu Army training areas (see Appendix 1.A for examples).
e Brochures:
0 Army Natural Resource Program Overview
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0 O‘ahu Army Natural Resource Program Overview
0 Natural Resources on Makua Military Reservation
0 PTA Natural Resource Program Overview
e Displays:
O Army Natural Resource Program Overview
0 Natural Resources on Makua Military Reservation
0 PTA Natural Resource Program Overview
0 Natural resource activity board for kids (used at Environmental Awareness Day,
Army Family Housing Earth Day event, and Makua Media day)
e Posters:
0 Restoring the Ka‘ala Summit: Volunteers Valued for their Time and More (for
Conservation Conference)
0 Elepaio in Moanalua Valley (for Moanalua Valley dedication)
0 KTA weeds of concern
e Field identification information:
0 Ka‘ala— A Biological and Cultural Overview (done, but needs to be printed)
0 KTA weeds of concern field cards
o Tibouchina herbacea field cards
0 Megalagrion xanthomeles site identification sign for Tripler Hospital population
e Signage:
0 Malama "Aina sign for fences (installed in Wai‘anae Kai)
0 Tibouchina herbacea incipient weed flyer for posting along hiking trails
e Presentations:
0 OANRP presentation for middle-school age (Stevenson M.S.)
0 OANRP presentation for college age (UH Botany dept.)

-Developed and executed presentations to disseminate information on natural resources specific
to Army training lands to local schools and community groups.
e Developed and Implemented Classroom Presentations to 135 Middle School Students
e Developed Interactive Displays and shared information on Natural Resources with over
400 Elementary students through attendance at the Annual Agriculture and
Environmental Awareness Day
e Developed Display and attended Kahuku High School Career Day; shared information on
careers in conservation with over 300 H.S. students.
e Attended the University of Hawai'i Career Fair and interacted with over 100 college
students to recruit future volunteers or OANRP staff

-Participated in inter-agency collaborative natural resource activities and coordinated events to
support such activities.

e Attended and helped support coordination of the Moanalua Valley dedication ceremony,
for the acquisition of the Valley through the Army’s ACUB program. Ceremony
attended by multiple agencies, organizations, legislators, Colonel Killian, the public, and
media.

e Coordinated two educational “elepaio hikes for the general public in Moanalua Valley.

e Participated in the Hawaii Conservation Alliance, including attending planning meetings
for the 2008 Hawaii Conservation Conference.
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e Participated in the Koolau Mountains Watershed Partnership

-Maintained a volunteer database and regular communication with 393 volunteers on a monthly
basis.

-Developed internships at Army Natural Resources that were coordinated with cooperating
agencies and organizations.
e Interns from Hawai'i Youth Conservation Corp (HYCC) contributed a total of 1632
volunteer hours over the summer months of June and July
e The HYCC interns included 38 individuals, each contributing 40 hours of volunteer time
over a four day time period, for a total of 1420 person hours.
e Three additional individuals gained valuable career skills and experience in the field of
Natural Resource Management through three-month long paid internships.

-Developed and produced educational materials and presentations for Army troops highlighting
the relationship between troop training activities and the natural resources on Army training
lands (see Appendix 1.C for examples).
e Developed and distributed Natural Resource Management Brochure for officers who
attend the Environmental Compliance Course
e Developed and Implemented 45 min. Presentation for the Environmental Compliance
Course
e Brochures and Presentation were given to six classes, totaling 143 officers.

-Wrote articles, press-releases, and bulletins, and provided coordination and accurate information
to the local, state, regional, and national media and agencies (see Appendices 1.D and 1.E for
examples).
e 16 total articles featuring OANRP in the last year, examples include:
0 “State Flower Down but Not Out” — Hawaii Army Weekly
0 “Involving Community in Army Conservation Week” — National Public Works
Digest
0 “Conservation Camp” — Environmental Update
0 “Volunteer Efforts on O‘ahu Hit an All-time High” — DPW Newsletter
0 “Adding One to a Plant Population Brings Worldwide Total to 19” — EMP
Bulletin
0 “Largest Fire in Years on O‘ahu Takes a Toll on the State Flower” — EMP
Bulletin
0 “Rare Damselfly Rediscovered in the Leeward Koolaus” — EMP Bulletin
e 3 television news features on KHNL News Channel 8, Earth & Sea Project series:
0 “Big Efforts to Save a Tiny Animal”
0 “Military Preserves Endangered Plants”
0 “Students Work on Restoring Mt. Ka‘ala”
e Contributed wildland fire information to be featured in state-wide fire safety booklet.
e Participated in the Honolulu Fire Department Wildland Fire press conference.
e Editors/producers/distributors of Ecosystem Management Program Bulletin, quarterly
newsletter. Sent to inclusive list of state, non-profit, federal, and educational institutions.
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Monitoring Program: Palikea Vegetation Monitoring
Management Unit Vegetation Monitoring

In the last year, the Army contracted USGS Botanist, Dr. James Jacobi, to consult with NRS on
the MIP/OIP monitoring program. The most pressing need of the monitoring program was to
develop vegetation monitoring protocols for Management Units. Most critical was the need to
capture baseline data to track vegetation changes resulting from MU fence construction and feral
animal removal. Dr. Jacobi adapted a standard vegetation transect methodology to capture data
necessary for MIP/OIP reporting and feedback. The timing of this project coincided with the
completion of the Palikea MU fence, thus, it was monitored first. The methodology is described
in detail in Appendix 2, Monitoring Protocol 1.2.1, Belt Plot Sampling for Understory, Weeds,
and Canopy. The primary data collected was percent cover for understory and canopy
vegetation.

103 plots (5m x 10m) were established along five transects across the 23 acre Palikea MU. 1t
took 28 person days to install and read these plots. Dr. Jacobi analyzed the initial data and
results are included in Appendix 3, along with other Palikea monitoring highlights. Based on
this “pilot” monitoring, the recommendation is to install at least 105 plots across each MU. NRS
will use this number to guide future MU transect monitoring projects.

Figure 1.1 shows that only 35% of the MU understory is alien vegetation. Thus, at baseline, the
Palikea MU meets the long-term MIP goal of <50% understory weeds. Native understory across
the MU is currently 40%. Figure 1.2 shows that 32% of the understory in the Palikea MU is bare
ground. This bare ground may be colonized either by weeds or native species. NRS must be
vigilant in weed control to ensure that the weed levels area maintained at <50%.
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Alien Species Cover in Understory
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Belt transect monitoring data can be used to develop weed control plans and better inform weed
control approach and strategy, particularly when data is stratified by vegetation type (the plots
established were placed into one of four vegetation strata). Figures 1.3 and 1.4 show that the
starting points amongst vegetation strata are dramatically different.

Some of the vegetation communities within the Palikea MU are more important for use in
stabilizing target MIP and OIP species. For example, the wet crest vegetation is the zone where
most of the Achatinella mustelina are found in the MU. Baseline data show that the native
canopy is <20% and alien canopy is approximately 50%. Based on these data NRS may research
ways to convert the alien dominated canopy to a more native state in order to restore Achatinella
habitat. The most challenging weed in this vegetation type is Morella faya which has displaced
the native Metrosideros polymorpha canopy. Morella faya is not a preferred host for Achatinella
mustelina.

The gulch zone community is the most suitable habitat for Cyanea grimesiana. A small
exclosure has been in place in this zone for almost 10 years. Within this fence astounding
recovery of native ferns including Diplazium sandwichianum was observed. Regular weed
control was conducted in order to tip the balance toward native understory within this small
fence. NRS expect to approach weeding in much the same way across the newly fenced gulch
zone community. Monitoring can inform us of the most successful weed control frequency and
strategy.

Plans for monitoring for the upcoming year will focus on newly fenced MUs to capture baseline
data prior to vegetation changes resulting from ungulate removal. The next MUs slated for
monitoring are Ekahanui, Makaha, Manuwai and Kapuna. These plans are tentative pending
landowner permission. Also, we will attempt to monitor the existing Kahanahaiki MU even
though it has been fenced for 10+ years. NRS can use monitoring results to make informed
decisions regarding on going weed control projects. NRS will re-monitor belt transects every 3
years. If data on a particular vegetation type is required sooner, NRS may choose to re-monitor a
subset of the plots within an MU on a timeline suitable to provide feedback for management. In
order to strengthen the conclusions NRS can draw about canopy change in the MU, NRS may
install some permanent vegetation plots with larger dimensions. Canopy cover estimates are
difficult in the belt transect methodology because of the small plot size.

Monitoring protocol 1.2.1 in Appendix 2 detects MU-wide, landscape-level changes over time.
Thus, NRS would like to investigate ways to track weed control work on the smaller scales and
in real time to inform and adapt weeding approaches within Weed Control Areas. It is a high
priority to develop a monitoring protocol which is quick to install and can be read prior to each
weed control trip.
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Figure 1.4 Palikea Native and Alien Understory Cover by Veg Type
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Weed Control Program
Interagency Coordination

-O‘ahu Early Detection (OED)

e OED submitted a successful pre-proposal to the DOD Legacy Grant Office. If final approval
is obtained, the grant will enable OED to conduct thorough incipient weed surveys on military
lands across the state, including all Army lands. The surveys will focus on paved roads
running through residential, commercial, and business districts on base, as opposed to roads
running through training facilities. OANRP wrote a letter of support for the OED legacy
proposal. NRS focus on the training ranges and undeveloped lands on base; OED’s surveys
will complement NRS work and provide a more complete inventory of the installations
botanical elements. Many unusual trees were planted in residential areas, and Army
installations tend to be poorly surveyed, as access is restricted.

e In April of 2008, NRS accompanied OED on a survey of Schofield Barracks. Focusing on the
residential area northeast of Waianae Avenue, OED and NRS documented two
adventive/naturalizing species, Megaskepasma erythrochlamys and Dovyalis hebecarpa.
Landscaping includes close to a dozen unusual trees, unique garden specimens, most of which
are non-invasive. On the same date, OED visited the garden department in the PX; no target
species were being sold.

-O‘ahu Invasive Species Committee (OISC)

e Miconia calvescens surveys in the Wahiawa region, including a small segment of Schofield
Barracks East Range, did not find any naturalized plants. M. calvescens once grew at the
Wahiawa Botanic Garden

e Eleuthrodactyls coqui, the coqui frog, no longer sings in the SBE/Leileihua Road
neighborhood. Control efforts, which began in 2001, successfully exterminated this six acre
population. It has been almost two years since any frogs were heard calling at the infestation
site; generally, after one year without calling, it is assumed that there are no coqui in an area.
NRS participated in the Coqui Frog Working Group, guiding control efforts. OANRP
contributed funds and some logistical help.

e OANRP continues to participate in the strategy, planning, and control meetings held by OISC.

-College of Tropical Agriculture and Human Resources, CTAHR, Dr. James Leary, Invasive

Weed Management

e OARNP are collaborating with Dr. James Leary on the development of Herbicide Ballistic
Technology, HBT. This method, currently being researched and tested by Dr. Leary, involves
focused delivery of small amounts of herbicide to target plants via paintball equipment.

e Trials of HBT are ongoing at KTA. Several species have been tested, including Schinus
terebinthifolius, Schefflera actinophylla, and Grevillea robusta. Results are pending.
Additional trials of other high priority weed species will be installed in the coming year.

e NRS will assist Dr. Leary by providing some study sites, giving feedback on logistics of HBT
use under field conditions, and identifying priority target species. To make HBT a reality,
field staff need both written safety guidelines and formal training. NRS will work with Dr.
Leary to develop Standard Operating Procedures for safe HBT application.
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Possible future applications of HBT include aerial (helicopter) missions. OANRP is about to
enter a contract with the Aircraft Management Division (AMD) which regulates safe
helicopter use by natural resource management agencies. NRS will look at AMD regulations
and investigate the feasibility of aerial HBT.

With this unique technology, the feasibility of weed control for trees and ginger over vast areas
becomes much more realistic. Working from helicopters or ridgelines with clear vantages,
weeds can be controlled much more quickly and efficiently than current techniques allow.
Traditional treatment requires NRS to hike to each weed, possibly girdle/fell it, and apply
herbicide basally. Over large areas, particularly in mid-high elevations in both the Waianaes
and Koolaus, this would require a huge amount of NRS time. In addition, current mandates
prioritize small-scale efforts around listed taxa over large-scale efforts in native areas. By
reducing effort needed, HBT would allow NRS to begin to work on the landscape level, in
addition to continuing to focus on the areas immediately around rare taxa.

-Coordinating Group on Alien Pest Species (CGAPS)

OANREP participates in quarterly CGAPS meetings. These meetings provide an opportunity

for various agencies to communicate and work together to address policy and funding concerns.

Restoration Techniques: Common Native Outplanting

- In 2007-2008, OANRP experimented on a moderate scale with the use of common native plants
as restoration tools. In previous years, NRS conducted limited plantings in Kahanahaiki. Some
of these plantings flourished, suggesting that large scale plantings could be a viable means of
improving habitat quality, reducing herbicide usage, and utilizing volunteer labor.

- Logistical considerations for implementing common native outplantings:

Growers. NRS decided to contract out the propagation of common natives. Currently, in-
house horticultural staff time and greenhouse space is limited; these valuable resources are
focused on listed taxa. Ferns were grown by La‘au Hawaii, while all other stock were grown
by Hui Ku Maoli Ola. Any plants destined for NARS lands were grown by NARS
horticulturists. Managing these contracts is not simple, and NRS hope to improve
communication with growers in the coming year.

Sanitation. NRS handled sanitation of all plants grown by contractors; NARS staff dealt with
sanitation of NARS plants. All contract-grown plants underwent thorough cleaning and
decontamination. This includes removal of weeds, pesticide regimens to eliminate arthropods
and fungi, and hot water treatment to kill any slugs and snails. The hot water treatment was
made possible by Department of Agriculture, who provided this service free of charge. Tiny
snails, Liardetia sp., were discovered by La‘au Hawaii on greenhouse stock in early 2008.
The hot water treatment was effective at killing the snails, as the pictures show.
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Left: Liardetia are tiny. Right: Liardetia post hot water treatment. Note the white, stretched out bodies of the dead
animals.

e Planting. Almost all common natives were planted with volunteer labor. Planting projects are
well suited for volunteers, as they do not require special skills or potentially dangerous tools.
The use of volunteer labor also enabled NRS to effectively increase overall management
effort.

- Summary of planting efforts in 2007-08

Species # Planting Location Volunteer/Staff Time
Acacia koa 31 | Kahanahaiki Volunteer
Microlepia strigosa 120 | Kahanahaiki Volunteer
Hedyotis terminalis 478 | Kahanahaiki Volunteer
Sapindus O*ahuensis 114 | Kaluakauila Staff
Plumbago zeylanica 54 | Kaluakauila Staff
Dodonea viscosa 20 | Kaluakauila Staff
Psydrax odoratum 168 | Kahuku Volunteer
Carex wahuensis 218 | Kahuku Volunteer
Microlepia strigosa 90 | Ohikilolo Volunteer
Acacia koa 20 | Ohikilolo Staff

- Data tracking and post-planting monitoring of common natives is important in determining
success of the program. NRS revised the Common Native Reintroduction form at the end of the
year to better facilitate monitoring. Plant height, health and maturity are recorded at planting.
The same parameters will be recorded again in the coming year. NRS propose monitoring a
portion of each outplanting, rather than all individuals. This will reduce data tracking effort.

- Plans for the 2008-09 planting season are moderate. NRS are working with the same growers.
Two planting sessions are scheduled, one in December, and a second in January-February.
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Invasive Species: Tibouchina herbacea

e On August 6, 2008, Tibouchina herbacea was discovered by NRS on the Koolau Summit Trail
in the Poamoho region. Only one plant was found, no others were seen in the area. OED staff
at Bishop Museum provided species identification.

e This aggressive weed is not known to be naturalized on O‘ahu, although it is widespread on
both the Big Island and Maui. T. herbacea poses a major threat to Ko‘olau forests, especially
the near-pristine summit regions. Not only does it thrive in wet forest conditions, it also
produces hundreds of tiny seeds and can spread vegetatively. Broken pieces—even small
ones—can root and form new plants. The seeds are easily transported via wind, birds, and
pigs; hikers unwittingly carry them on shoes, clothes, and backpacks. T. herbacea prefers wet
and mesic forest, where it thrives in areas with open understory. It grows in both sun and
shade, although it prefers sunny gaps. It can grow through uluhe, but truly thrives in disturbed
areas, particularly sites damaged by pigs or landslides. A pest plant abstract for T. herbacea
prepared by The Nature Conservancy notes that it has taken T. herbacea less than a decade to
spread across almost all appropriate habitats in the west Maui mountains.

e There are no documented occurrences of naturalized T. herbacea on O‘ahu. However, one
plant was found along the H3. It is suspected that seed from the Big Island hitched a ride on
equipment used in the construction of the highway. OISC removed the plant and monitors the
site regularly for seedlings. No other plants were found in surveys of the surrounding area.

e At Poamoho, NRS recorded the T. herbacea location via GPS, removed the plant in its
entirety, and installed a pvc pole/tag marker.

e NRS sought input, advice, and expertise from agencies on other islands where T. herbacea is
present. In particular, Pat Bily of TNC Maui and Randy Barlett of Maui Land and Pineapple
provided important insight into what control of a large-scale T. herbacea infestation might
mean. They also provided photographs, descriptions of invasive behavior, and survey
suggestions.

e OISC, the State of Hawaii Division of Forestry and Wildlife (DOFAW), and Kamehameha
Schools worked with NRS to develop and distribute T. herbacea information flyers. OISC
agreed to act as the point of contact for possible sightings.

¢ An email version of the flyer was posted to invasive species list servs, hiking clubs, and sent to
contacts in the hunting community. Another version was published by NRS in the EMP
Bulletin, which has a wider distribution. The story was picked up by local media, and made
the evening news.

¢ In conjunction with other agencies, OANRP plans to conduct both ground and aerial surveys
in a 2km buffer around the known T. herbacea site at Poamoho. This will be the first step in
management. Future management efforts will hinge on the results of these surveys. OANRP
hopes to prevent T. herbacea from becoming established in the Ko‘olau range.

Stryker Transformation Projects

-Drum Road

e Consulted with US Army Corp of Engineers (USACE) and contractors to ensure that
construction work on Drum Road did not and will not negatively impact any listed taxa or
promote the spread of any noxious weeds.

e NRS regularly review Drum Road construction updates from USACE.
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e There is a Melochia umbellata infestation along a portion of Drum Road in Kahuku Training
Area (KTA). This tree thrives in open, disturbed areas, including road cuts, and has tiny,
wind-dispersed seeds. NRS communicated with the USACE and contractors to ensure that
protective measures were taken to reduce the risk of spread of M. umbellata. NRS also
conducted two site visits with construction staff. On these site visits, the beginning and
ending points of the infestation were discussed and markers (Seibert Stakes) were installed.
NRS sent photos of M. umbellata to construction staff, and also showed them young plants
growing along the road. All dirt/debris/fill generated in the M. umbellata region will stay on-
site.

¢ Positive communication established with USACE. NRS prioritize responding to requests from
USACE. USACE managers recognize the need to consult with the Natural Resources Office,
and have been proactive in seeking NRS input in some projects.

e The Department of Transportation (DOT) has developed invasive species savvy contract
language. NRS hope to review this in the coming year, and encourage the Army to adopt
similar such language.

-Schofield Barracks East Range (SBE) Vehicle Wash Rack

¢ Soil and accumulated debris from the SBE wash rack is periodically removed and disposed of
by the Compliance Branch of DPW Environmental. All material is spread on the ground at
one site on SBE. The disposal site is at a prominent junction on the Centerline road.

e On aroad survey in April of 2008, NRS discovered Senecio madagascariensis, a noxious
weed, growing at the disposal site. At the time, NRS didn’t know the location was the
disposal site; the provenance of the S. madagascariensis at this site was a mystery.

e NRS joined the Compliance Branch for a field visit on (date). NRS mapped the location of the
soil disposal site via GPS. NRS conveyed invasive species concerns, citing S.
madagascariensis, which probably was washed off a vehicle recently returned from PTA,
where S. madagascariensis is ubiquitous.

e The disposal site has been used by groups of training soldiers as a turn around and staging
area. ITAM also used the site as a temporary holding area for fill. NRS and the Compliance
Branch will install Seibert Stakes and informational signage to ensure that there is no traffic on
the disposal site in the future.

¢ Quarterly surveys of the disposal site will be implemented in the coming year. NRS will
maintain communication with the Compliance Branch.

-KTA Dip Pond/Wash Rack

e Two new facilities, a dip pond and vehicle wash rack, are planned for KTA. NRS surveyed
the proposed field sites for the facilities, including the proposed waterline routes. The
proposed sites are located in highly degraded shrub land; no listed taxa are nearby.

¢ One of the proposed waterline routes goes by a Pennisetum setaceum infestation. While no
plants have been found for several years, NRS recommended that the infestation site be
avoided during construction. This route is not the engineer’s top choice; NRS await the final
design plans.
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Management Unit Threat Control Efforts

Ungulate Control

The O‘ahu Army Natural Resources Program currently has a six person fence crew. This crew
participates in all aspects of the ungulate control program including fenceline scoping, fenceline
clearing, construction, maintenance, and hunting for eradication within fenced units. This year
the Fence Crew completed the Palikea MU, the Ekahanui subunit II MU and several smaller
population unit fences in cooperation with the State Forest Reserves.

In addition the OANRP has been utilizing baited, self closing pig traps for eradicating ungulates
within MUs and working with Intelesense Corporation on remote monitoring of these pig traps.
In this case, sensors determine if the trap is closed (i.e. door is sprung) and relay the information
wirelessly, to provide online updates. Ideally, this system will help avoid the need for checking
the traps in person at remote sites and will alert the ungulate program if animals are in the traps.

Data Tables
Example of ‘Ungulate Control Efforts Summary’ Table

Ungulate Control Efforts Summary

Management| Status Acreage Ungulate Control Threats
Unit Protected/Proposed

Pahole 215/215 The NARS contracted the construction of this unit in 1998. | Pigs
In 2006, several small pigs breached the fence and were
able to breed before detection. To date, a total of 23 pigs
have been removed via snares. NRS and NARS staff
believe that there are no pigs left within the unit but
continue to survey and expand snaring to areas not covered.

Complete

Acreage Protected/Proposed: This column shows the difference between the size of the proposed
MU listed in the MIP addendum and the actual MU size after completion. Differences in size
may be due to the ease of building a slightly different route than planned or due new information
on the populations to be protected found when doing monitoring the area.

Ungulate Control: This column provides a description of the ungulate control actions over the
past year and lists the concerns or needs for the MU in the future.

2009 Plans

e Continue utilizing fence crew to construct the MIP and OIP MU fences.

e Continue working with Intellesense Corporation on remote ungulate monitoring projects.

e Begin the construction of the Manuwai MU, Kaluaa and Waieli Subunit 111 MU.

e Construct several smaller PU fences including: the Keaau Makaha MU for Sanicula
mariversa, Wai‘anae Kai Mauka for Neraudia angulata, Napepe‘iau‘olelo for
Hesperomannia arbuscula.
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Rodent Control Overview

Rodent control was conducted in 20 control grids within 14 management areas of the Waianae
mountain range for the protection of endangered plants, tree snails, and ‘Elepaio. Rodent control
afforded protection for 10 endangered plants species, portions of all six ESU areas for Achatnilla
mustelina, and one sub population of ‘Elepaio.

Data Tables

Example of ‘Rodent Control Efforts Summary’ Table

Ohikilolo MU
Species PU/ESU/ Sub Population Area Baiting # of Percent | # of # of # of
Population Reference Site | Protected Duration | Stations | Bait Traps | Rats Visits
(acres) Taken trapped
Achmus | ESU-BI1 MMR-E 3.0 YR 14 62% | 14 5 5
Prikaa | Ohikilolo Ml]\3/ﬂ;A’ 71 YR 31 64% | 41 38 5

PU/ESU/ Sub Population: This column lists the Population Unit (PU) in which the plant species
is located, Ecologically Significant Unit (ESU) in which the population of Achatinella mustelina
is apart of, or the Sub Population in which ‘Elepaio at located.

Population Reference Site: This column lists the specific population for plants and snails, and
individual ‘Elepaio territories.

Area Protected (acres): The acreage of area protected is determined by the array and spacing
distance between bait stations and/or snap traps.

Baiting Duration: AL = Snap traps maintained while air-layers are present on plants (indefinite
time period). BS = ‘Elepaio breeding season (Late December through the end of June,
bimonthly visits), FF = Bait stations and snap traps maintained during flowering and fruiting
periods (bimonthly), YR = Bait stations and snap traps maintained year round (continuous
baiting, 4-6 week interval).

# of Stations: Number of bait stations deployed for the protection of a species.

Percent Bait Taken: The percentage is determined by dividing the number of bait blocks taken
from bait stations by the total number of bait blocks available.

# of Traps: Number of snap traps deployed for the protection of a species.

Number of Rats Trapped: Total number of rats snap trapped at each site.

# of Visits: Number of times the site was visited for the maintenance of bait stations and snap
traps.
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Data Interpretation

For years NRS has been controlling rats through the use of snap traps and rodenticide deployed
in bait stations for the protection of endangered plants, tree snails, and ‘Elepaio. The control
efforts have had an impact on the localized rat populations, but to what degree is unknown. The
plant species that have benefited directly from rat control have been Cyanea grimesiana subsp.
obatae, Plantago princeps var. princeps, Pritchardia kaale, and Hesperomannia arbuscula.
Predation of these plant species by rats have been stopped completely or are at undetectable
levels in locations where rat control has been taking place. Ground shell plots of Achatinella
mustelina have been inconclusive in during predation of snails by rats. In 2008, mark-recapture
of tree snails for determining population estimates was started in two ESUs. These population
estimates will aid in monitoring population stability over time. Starting in 2009, NRS will begin
monitoring rat activity in rodent control areas through the use of tracking tunnels and wax tag
markers. Determining rat indices of activity at each control site will give NRS a better
understanding of whether current control efforts are sufficient or more effort will be needed.

2009 Plans

e Rodent activity monitoring (tracking tunnels & wax tag markers)

Develop database (Access)

Audit data collection and organization

Deploy New Zealand style snap trapping grids (wooden boxes)

Assist USFWS with eradication of rats from Lehua Island to gain technical knowledge of
aerial-broad cast of rodenticide

Develop plans for aerial and/or hand-broad cast of rodenticide

¢ Scoping and planning for potential predator proof fencing

Weed Control

Invasive plant control was conducted over more than a 170 Weed Control Areas (WCA) and
more than 150 Incipient Control Areas (ICA). Weed control focused on primarily on regions
around threatened and endangered taxa.

Data Tables

Three tables are presented for each Management Unit. The first, titled Weed Control Areas,
summarizes weed control effort for all WCAs within the MU. The total area of all WCAs is
stated, as well as the actual area weeded this year. Often, WCAs are drawn to encompass larger
areas than NRS are able to manage; low percentages of area weeded are not unexpected.
Comments or interesting observations are recorded in the Notes column.

The second table, titled Incipient Control Areas, summarizes all ICA control within the MU.
This data is presented by species. In addition to reporting acreage of ICAS, person hours, and
number of trips, the date of the last known mature plant is recorded. NRS strive to visit each
ICA often enough to prevent incipient plants from maturing.
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The third table, titled Surveys, summarizes survey data for the MU. NRS conduct three types of
surveys: road, LZ, and transect. Any significant new pests found on a survey are noted. While
NRS survey almost all access and Army training roads, coverage of LZs is much less complete at
this time.

2009 Plans

e Focus on developing Weed Control Plans (WCP) for all MUs. This process will take several
years; a subset of MUs will be prioritized for 2009. WCPs will be designed to provide direction
for management actions for a five year period.

¢ Enter all weed actions into the Scheduling Database. This will promote better follow-through
and communication on invasive species tasks.

e Continue quality checks of weed data entering the weed database.

¢ Pursue testing and implementation of HBT.

e Work with DPW, Range Control, and ITAM to minimize invasive species spread via
construction projects.

e Continue to develop the common native outplanting program to facilitate active restoration of
degraded/problematic areas.

e Begin regular surveys of both NRS and Army LZs not currently monitored.
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1.1 Management Unit: Ka‘ena

MIP Species in MU

MUName: Kaena

TaxonMName

Population Unit Name/ESU Site

TaxonGroup: Plant

Chamaesyce celastroides var.

kaenana

Chamaesyce celastroides var.

kaenana

Ungulate Control Efforts

Kaena and Keawaula (Keawaula)

Kaena and Keawaula (Kaena)

Management | Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Ka‘ena - - INone needed None

Rodent Control Program Summary
Rodent control has not been deemed necessary for this MU at this time.

Weed Control Program Summary

Weed Control
Areas
WCA Area | Hectares % Area #
# of WCAs in Hectares | Controlled | covered Person hours | trips | Notes
1 new site; control begun around
newly discovered extension of the
2 2.17 1.55 71.61% 95.5 11 | Chacelkae population.
Incipient Control Areas
Date last
Acreage of | mature plant #
Taxa # of ICAs ICAs found Person hours | trips | Notes

No ICAs designated at this time
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Surveys
Significant
# of # new New Pest
Type surveys surveys Length Species Notes
Road 0| N/A N/A N/A See Kaena East of Alau
LZ 0 | N/A N/A N/A No LZs in region
Transect 0| N/A N/A N/A No transects installed at current time

1.2 Management Unit: Ka‘ena East of Alau

MIP Species in MU

MUName: Kaena East of Alau
Population Unit Name/ESU Site

TaxonName

TaxonGroup: Plant

Chamassyce celastroides var.

kaenana

Ungulate Control Efforts

Waena (East of Alau)

Management | Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Ka‘ena East of - - INone needed None
Alau

Rodent Control Program Summary
Rodent control has not been deemed necessary for this MU at this time.

Weed Control Program Summary
Weed Control Areas

WCA Areain | Hectares % Area #
# of WCAs Hectares Controlled | covered Person hours | trips | Notes
1 trip per year sufficient to maintain
1 0.14 0.07 50.22% 1 | area around wild Chacelkae at this site.
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Incipient Control Areas

Date last
Acreage of | mature plant #
Taxa # of ICAs ICAs found Person hours | trips | Notes
No ICAs designated at this time
Surveys
Significant
# of # new New Pest
Type surveys surveys Length Species Notes
AgaSis along road, not spreading significantly
Road 1 0 | 3.48km at this time.
LZ 0 | N/A N/A N/A No LZs in region
Transect 0| N/A N/A N/A No transects installed at current time

1.3 Management Unit: Haili to Kealia

MIP Species in MU
MUName: Haili to Kealia
TaxonName Population Unit Name/ESU Site

TaxonGroup: Plant

Hibiscus brackenridgel subsp. Haili to Kawaiu

mokuleianus
Ungulate Control Efforts Summary
Management | Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Haili to Kealia - - None needed None

Rodent Control Program Summary

Rodent control has not been deemed necessary for this MU at this time.
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Weed Control Program Summary
Weed Control Areas

WCA Areain | Hectares % Area #
# of WCAs Hectares Controlled | covered Person hours trips | Notes
2 0.47 0.22 46.64% 45.5 5 | Effort focused on HibBraMok reintroductions.
Incipient Control Areas
Date last

Acreage of | mature #
Taxa # of ICAs ICAs plant found | Person hours trips | Notes
Achyranthes
aspera 0.38 | 07-09-2008 1.5 2 | New site found this year.
Surveys

# new Significant New
Type # of surveys surveys Length Pest Species Notes

One road survey in Dillingham Military Reservation.

Road 0 | 2.69km 0 | AchAsp widespread along road.
LZ N/A N/A N/A No LZs in region
Transect N/A N/A N/A No transects installed at current time
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1.4 Management Unit: Kaluakauila
MIP Species in MU
MUName: Kaluakauila
TaxonMName Population Unit Name/ESU Site
TaxonGroup: Plant
Alectryon macrococols var. Makua
Mmacrococcus
Delissea subcordata Kealia
Welanthera tenuifolia Kaluakauila
Meraudia angulata Kaluakauila
MNototrichium humile Kaluakauila
Taxon Group: Vertebrate
Chasiempis sandwichensis ibidis Kaluakuaila
Ungulate Control Efforts Summary
Management Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Kaluakauila Complete 104/104 This MU is fenced and ungulate free. None
Rodent Control Efforts Summary
Species PU/ESU/ Sub | Population Area Baiting # of Percent | # of # of Rats | # of
Population Reference Site Protected | Duration | Stations | Bait Traps trapped | Visits
(acres) Taken
Euphae Kaluakauila MMR-A o
Nothum Kaluakauila MMR-A,J,L-N 10.8 YR >7 40% >9 29 7

Baiting Duration: YR = Year Round (continuous baiting, 4-6 week interval).
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Weed Control Program Summary
Weed Control Areas

WCA
Area in Hectares Person #
# of WCAs Hectares Controlled | % Area covered hours trips | Notes
Focused efforts in 2 of 3 WCAs, although did
3 10.41 3.64 34.99% 54 6 | work in all 3. Re-cleared firebreak on ridge.
Incipient Control Areas
Acreage of | Date last mature Person #
Taxa # of ICAs | ICAs plant found hours trips | Notes
12-20-2006, Did not visit this year. Only immature plants
Cirsium vulgare 1 0.027 | immature 0 0 | known from this area
Check area during fence monitoring. Only
one juvenile plant known from area, treated in
Syzigium jambos 1 0.0064 | 04-03-2006 0 0 | 2006.
Surveys
Significant
# of # new New Pest
Type surveys surveys Length Species Notes
Road 0| N/A N/A N/A See Mokuleia Forest Reserve
LZ 1 0| N/A 0 | Will survey other LZs in region in coming year
Transect 0] N/A N/A N/A No transects read at current time
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1.5 Management Unit: Kahanahaiki

MIP Species in MU
MUName: Kahanahaiki
TaxonName Population Unit Name/ESU Site

TaxonGroup: Invertebrate

Achatinella mustelina

TaxonGroup: Plant

Alectryon macrococcus var.
MAacrococcus

Cenchrus agrimonioides var.
agrimonioides

Cyanea superba subsp. superba
Cyrtandra dentata

Delissea subcordata

Flueggea necwawraea

Hedyotis degeneri var. degeneri
MNototrichium humile

Schiedea nuttallii

Kahanahaiki to West Makalsha

Kahanahaiki and Pahole

Kahanahaiki

Kahanahaiki

Kahanahaiki to Keawapilau
Kahanahaiki to Kapuna
Kahanahaiki to Pahole
Kahanahaiki

Kahanahaiki to Pahole

Schiedea obovata Kahanahaiki to Pahole
Taxon Group: Vertebrate

Chasiempis sandwichensis ibidis Kahanahaiki

Ungulate Control Efforts Summary

Management | Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Kahanahaiki | Partial 64/94 Subunit [ has been completed and ungulate free since 1998. Subunit II is proposed Pigs

for construction in 2012. The line is scoped and ready to build. Snaring is
performed in this unit to keep pig pressure off of the Subunit I fence line and to
protect the native resources in Subunit II.
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Rodent Control Efforts Summary

Species | PU/ESU/ Sub | Population Area Baiting # of Percent # of # of Rats | # of
Population Reference Site | Protected Duration | Stations | Bait Traps | trapped | Visits
(acres) Taken
Achmus | ESU-A MMR-A 1.6 YR 6 44% 15 20 9
Baiting duration: YR = Year Round (continuous baiting, 4-6 week interval).
Weed Control Program Summary
Weed Control Areas
WCA Area | Hectares % Area #
# of WCAs in Hectares | Controlled | covered Person hours trips | Notes
1 new site. Worked in 9 of 12 WCAs. High
person hours due to significant volunteer effort,
13 17.78 4.61 25.92% 402 34 | facilitated by the public outreach program
Incipient Control Areas
Date last
Acreage of | mature plant #
Taxa # of ICAs ICAs found Person hours trips | Notes
Acacia mearnsii 2 4.62 | 08-19-2008 25.33 7 | Utilizing volunteer labor on this project
At two sites, plants have not been seen for at
Achyranthes aspera 3 1.21 | 04-25-2006 3.68 9 | least 2 years
Axonopus
compressus 1 0.0089 | 03-03-2008 1.83 3 | New site
Casuarina glauca 1 0.29 | 08-08-2005 2 1
Dicliptera chinensis 1 0.0064 | 03-12-2008 0.5 1 | New site, beginning control in coming year
Nephrolepis
multiflora 1 0.0027 | 03-12-2008 0.5 1 | New site, beginning control in coming year
No plants seen since 2003, site may be
Rubus argutus 1 0.056 | 06-06-1999 1 1 | extirpated. Check seed life
Triumpheta
semitriloba 5 0.69 | 04-28-2008 7.15 15 | Low numbers of plants found at all sites
Surveys
# of # new Significant New
Type surveys surveys Length Pest Species Notes
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Road 0 | N/A N/A N/A See Pahole No MU
LZ 0| N/A N/A N/A No LZs in region
Transect 2 0 | 500m each

1.6 Management Unit: ‘Ohikilolo

MIP Species in MU

MUName: Ohikilolo

TaxonMName

Population Unit Name/ESU Site

TaxonGroup: Invertebrate
Achatinella mustelina
TaxonGroup: Plant

Alectryon macrococcus var.
MA&CrocoCcU s

Cubautia herbstobatae
Cubautia herbstobatae
Flueggea neowawrasa
Hedyotis parvula
MWelanthera tenuifolia
Meraudia angulata
Nototrichium humile
Plantago princeps war. princeps
Fritchardia kaalae
Fritchardia kaalae
Sanicula mariversa
Tetramolopium filiforme
Tetramolopium filiforme

Yiola chamissoniana subsp.
chamissoniana

Taxon Group: Vertebrate

Chasiempis sandwichensis ibidis

B1

IWlakua

Chikilolo Makai
Chikilolo Mauka
Chikilolo

Chikilolo

Chililolo

MWakua

Ilakua (south side)
Chikilolo

Chikilolo

Chilkilolo East and West Malaleha
Chikilalo
Wlalkaha/Chikilolo Ridge
Chikilolo

Ohikilolo

Lower Makua
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Ungulate Control Efforts Summary

Management § Acreage Ungulate Control Threats
Unit 8 |Protected/Proposed
)
‘Ohikilolo 7/200 The valley bottom portion of this large fenced MU is slated for completion in 2013. The Pigs
‘Ohikilolo ridge fence (i.e. South Makua perimeter) is complete but is in need of some repair
= work. In 2007 and 2008, goats continued to breach this fence in small numbers. NRS removed
5 seven via snares and continue to make needed repairs to the fence. NRS is considering
A replacement of some of the older portions of this fence in 2012. NRS is still contemplating the
best course of action for the completion of this MU fence. Six smaller PU fences are also
completed and ungulate free.
Rodent Control Efforts Summary
Species PU/ESU/ Sub | Population Area Baiting # of Percent # of # of Rats | # of
Population Reference Site Protected Duration | Stations | Bait Traps trapped | Visits
(acres) Taken
Achmus ESU-BI1 MMR-E 3.0 YR 14 62% 14 5 5
Prikaa Ohikilolo MMR-A, B, D 7.1 YR 31 64% 41 38 5
Baiting Duration: YR = Year Round (continuous baiting, 4-6 week interval).
Weed Control Program Summary
Weed Control Areas
WCA Area | Hectares % Area Person
# of WCAs in Hectares | Controlled | covered hours # trips | Notes
Worked in 7 of 19 WCAs. NRS unable to
visit many WCAs due to access restrictions to
Lower Makua. Most work focused on the
19 52.74 2.75 5.22% 10 141.2 | Ohikilolo ridgeline.
Incipient Control Areas
Date last
Acreage of | mature Person
Taxa # of ICAs ICAs plant found | hours # trips | Notes
Araucaria
columnaris 1 2.82 | 09-19-2001 2.5 2
Cirsium vulgare 1 1.48 | 06-15-2005 0.5 1
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Ehrharta stipoides 1 1.01 | 10-11-2007 1 1
Fraxinus uhdei 1 0.033 | 12-13-2006 0 0 | One mature tree known from site.
At one site, only 1 immature plant had ever
Rubus argutus 2 0.71 | 07-19-2007 2 1.5 | been seen.
Surveys
Significant
# of # new New Pest
Type surveys surveys Length Species Notes
Road 0| N/A N/A N/A No roads in region.
LZ 3 0] N/A 0 | Vegetation communities static
Transect 2 | N/A 500m each 0 | Vegetation communities static
1.7 Management Unit: Lower ‘Ohikilolo
MIP Species in MU
MUName: Lower Ohikilolo
TaxonName Population Unit Name/ESU Site
TaxonGroup: Plant
Chamassyce celastroides var. Makua
kaesnana
Hibiscus brackenridgel subsp. Makua
mokuleianus
Melanthera tenuifolia Chikilolo
Ungulate Control Efforts Summary
Management Unit| Status Acreage Ungulate Control Threats
Protected/Proposed
Lower ‘Ohikilolo Complete 70/70 The ‘Ohikilolo ridge fence and the strategic fences are all complete and goat free. |Pigs Possibly!

Rodent Control Program Summary

Rodent control has not been deemed necessary for this MU at this time.
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Weed Control Program Summary
Weed Control Areas

WCA Areain | Hectares Person
# of WCAs Hectares Controlled | % Area covered | hours # trips | Notes
Worked extensively in all WCAs. Large amount
4 6.81 6.24 91.71% 500.5 28 | of staff time required to maintain fuel breaks.
Incipient Control Areas
Acreage of | Date last mature | Person
Taxa # of ICAs ICAs plant found hours # trips | Notes
Did not visit site this year. Only 1 immature
plant has been found at this site. No plants seen
Pennisetum 06-13-2006, for over 2 years. Continue to check regularly
setaceum 1 0.00049 | immature 0 0 | during WCA work in region.
Surveys
Significant
# new New Pest
Type # of surveys surveys Length Species Notes
Road 0 | NA N/A N/A See MMR No MU
LZ 0| N/A N/A N/A No LZs in region.
Transect 0| N/A N/A N/A No transects installed at current time
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1.8 Management Unit: MMR No MU

MIP Species in MU
MUName: Makua No MU
TaxonName Population Unit Name/ESU Site

TaxonGroup: Invertebrate
Achatinella mustelina B1

Achatinella mustelina A

TaxonGroup: Plant

Alectryon macrococcus var. Malkua

Macrococclus

Flueggea neowawraea Kahanahaiki to Kapuna

Mototrichium humile

Taxon Group: Vertebrate
Chasiempis sandwichensis ibidis

MWakua (East rim)
Lower Makua

Rodent Control Efforts Summary

Species PU/ESU/ Sub | Population Area Baiting # of Percent # of # of Rats | # of
Population Reference Site Protected Duration | Stations Bait Traps trapped Visits
(acres) Taken
Chasanibi | Makua MMR-02, 03, 15 4.3 BS 16 28% 32 24 3

Population Reference Site: Territories in which rat control took plac

Weed Control Program Summary
Weed Control Areas

e. Baiting Duration: BS = Breeding Season (January through June)

WCA
Area in Hectares % Area Person
# of WCAs Hectares Controlled | covered hours # trips | Notes
Worked in 3 of 8 WCAs. Most of these are
low priority, and many lie in the Lower Makua
region (restricted access). 1 new site, around
HibBraMok reintroduction at Makua Range
8 16.65 0.54 3.23% 49.5 4 | Control.
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Incipient Control Areas

Date last
Acreage of | mature plant Person
Taxa # of ICAs | ICAs found hours # trips | Notes
Desmodium intortum 1 0.049 | 10-11-2004 3.5 2
Rubus argutus 2 1.24 | 10-24-2006 11.1 5
Did not visit this site this year. Overlaps with

Triumpheta another ICA, need to resolve boundaries and
semitriloba 1 0.13 | 09-10-2007 0 0 | naming of these sites
Surveys

Significant

# of # new New Pest
Type surveys surveys Length Species Notes
Road 1 0 | 12.12km 0
Survey LZs at Range Control and Lower Makua

LZ 1 0| N/A 0 | trailhead in coming year
Transect 0| N/A N/A N/A No transects read at current time

1.9 Management Unit: Mokule‘ia Forest Reserve No MU

Weed Control Program Summary
Weed Control Areas

WCA Area | Hectares
# of WCAs in Hectares | Controlled | % Area covered | Person hours | # trips Notes
No WCAS designated at this time
Incipient Control Areas
Acreage of | Date last mature
Taxa # of ICAs ICAs plant found Person hours | # trips Notes
Acacia mearnsii 1 0.11 | 10-03-2006 0 Did not visit site last year.
Rubus argutus 1 0.15 | 06-01-2005 0 Did not visit site last year.
Sphaeropteris New site. One plant found along road
cooperii 1 0.096 | 10-16-2007 0.5 Kuaokala road
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Surveys
Significant
# new New Pest
Type # of surveys | surveys Length Species Notes
The 3 roads surveyed are the Pahole Road, Kaala
Road, and Kuaokala Road. Cordia dichotoma was
found on along the Pahole Road. It was identified by
OED staff, and appears to be naturalizing. While no
weed risk assessment has been conducted for CorDic,
Cordia other Cordia species were considered to have low
Road 3 28.4km dichotoma invasive potential.
LZ N/A N/A N/A Need to begin surveys at Nike site.
Transect 0 | N/A N/A N/A No transects installed at current time
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1.10 Management Unit: Pahole

MIP Species in MU
MUName: Pahole
TaxonMName

Population Unit Name/ESU Site

TaxonGroup: Invertebrate

Achatinella mustelina

TaxonGroup: Plant

Alectryon macrococcus var.
MAaCcrococcus

Cenchrus agrimonioides var.
agrimonioides

Chamaesyce herbstii

Cyanea grimesiana subsp. chatae
Cyanea longiflora

Cyanea superba subsp. superba
Cyrtandra dentata

Delissea subcordata

Flueggea neowawraea

Hedyotis degeneri var. degeneri
Mototrichium humile
Phyllostegia kaalaensis
Plantago princeps var. princeps
Schiedea kaalae

Schiedea nuttallii

Schiedea obovata

Taxon Group: Vertebrate

Chasiempis sandwichensis ibidis

Kahanahaiki to West Makaleha

Kahanahaiki and Pahole

Fapunato Pahole

Pahole to West Makaleha
Pahole

Fahole to Kapuna

Pahole to Kapuna to West Makaleha
Kahanahaiki to Keawapilau
Wahanahaiki to Kapuna
Kahanahaiki to Fahoale
Pahole Gulch

Pahale

Pahale

Pahole

Kahanahaiki to Pahole

Kahanahaiki to Pahole

Pahole
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Ungulate Control Efforts Summary

Management| Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Pahole Complete 215/215 The NARS contracted the construction of this unit in 1998. In 2006, several small pigs Pigs
breached the fence and were able to breed before detection. To date, a total of 23 pigs
have been removed via snares. NRS and NARS staff believe that there are no pigs left
within the unit but continue to survey and expand snaring to areas not covered.
Rodent Control Efforts Summary
Species PU/ESU/ Sub Population Area Protected | Baiting # of Percent Bait | # of # of Rats # of
Population Reference Site | (acres) Duration | Stations | Taken Traps trapped Visits
Achmus | ESU-A PAH-B 1.9 YR 8 47% 16 52 10
Baiting Duration: YR = Year Round (continuous baiting, 4-6 week interval).
Weed Control Program Summary
Weed Control Areas
WCA Area | Hectares % Area #
# of WCAs in Hectares | Controlled | covered Person hours | trips | Notes
Worked 7 or 8 WCAs. Focused
control in rare plant habitat. 1 new site
WCA established around CenAgr
8 16.01 1.72 10.73% 133.75 15 | reintroduction
Incipient Control Areas
Date last
Acreage of | mature plant #
Taxa # of ICAs ICAs found Person hours trips | Notes
Ehrharta stipoides 3 1.01 | 05-07-2008 8.25 9
Montanoa hibiscifolia 1 215.86 | 01-28-2008 8.5 6
Pterolepis glomerata 1 0.021 | 11-19-2007 0.5 2
Tecoma capensis 1 0.065 | 02-28-2008 31 4
Triumpheta
semitriloba 1 2.58 | 04-01-2008 13 4
Zingiber zerumbet 1 0.46 | 10-16-2007 8.25 3 | New site.
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Surveys
Significant
# of # new New Pest
Type surveys surveys Length Species Notes
Road 0| N/A N/A N/A See Mokule‘ia Forest Reserve No MU
LZ 0] N/A N/A N/A Will survey LZs once they are established
Transect 0| N/A N/A N/A No transects installed at current time

1.11 Management Unit: Pahole No MU

Weed Control Program Summary
Weed Control Areas

WCA Area | Hectares #
# of WCAs in Hectares | Controlled | % Area covered | Person hours trips | Notes
Worked in 1 of 3 WCAs. Focused
on weeds along Pahole road, as
7.76 5.81 74.94% 12 1 | per agreement with the State.
Incipient Control Areas
Acreage of | Date last mature #
Taxa # of ICAs ICAs plant found Person hours trips | Notes
Ehrharta stipoides 1 0.00064 | 05-04-2007 0.5 2
Montanoa
hibiscifolia 1 0.025 | 12-11-2007 3.8 4
Surveys
# new Significant New
Type # of surveys | surveys Length Pest Species Notes
Road 0| N/A N/A N/A See Mokule‘ia Forest Reserve No MU
LZ 0| N/A N/A N/A No LZs currently used.
Transect 0| N/A N/A N/A No transects installed at current time
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1.12 Management Unit: Upper Kapuna
MIP Species in MU

MUName: Upper Kapuna
Population Unit Name/ESU Site

TaxonMName

TaxonGroup: Invertebrate

Achatinella mustelina

TaxonGroup: Plant

Alectryon macrococcus var.

macracoccus

Chamaesyce herbstii

Cyanea longiflora

Cyanea superba subsp. superba

Cyrtandra dentata

Delissea subcordata

Delissea subcordata

Flueggea neowawraea

Hesperomannia arbuscula

Phyllostegia kaslaensis

Phyllostegia kaalaensis

Schiedea kaalas

Schiedea nuttallii

Schiedea obovata

Kahanahaili to West Makaleha

Kapunato Paho

Wapuna to West

le

Makaleha

Pahole to Kapuna

Pahole to Kapuna to YWest Malkaleha

Palilkea Gulch

Kahanahaiki to Keawapilau

Kahanahailki to Kapuna

Wapuna

Pahole

Keawapilal to Kapuna

Pahole

Kapuna-Keawapilau Ridge

Keawapilau to VWest Makaleha

Ungulate Control Efforts Summary

Management | Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Upper Kapuna | Complete 432/224 INARS staff contracted the construction of these four separate subunits, all of which are completed. Pigs
Subunits [ and II are pig free but III and IV are not. At this time, NARS staff are conducting Goats

volunteer hunts and running baited traps for pig control. When the volunteer hunter program is
complete, snares and more traps will be incorporated into the program. NRS will assist at this point.
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Rodent Control Program Summary

NRS sometimes conducts seasonal rodent control to facilitate Cyanea superba fruit collection.

Weed Control Program Summary

Weed Control Areas

WCA Area | Hectares Person
# of WCAs in Hectares | Controlled | % Area covered hours # trips Notes
Worked in 4 of 11 WCAs. Focused on rare
plant reintroduction sites. Of the 7 WCAs
where no work was done, 3 require only
yearly visits, and 4 are deemed low priority
(fencelines, L.Zs, genetic storage collection
11 4.47 0.91 20.33% 35.25 9 | populations).
Incipient Control Areas
Acreage of | Date last mature Person
Taxa # of ICAs ICAs plant found hours # trips Notes
2 new sites. Need to survey to determine full
Angiopteris evecta 3 4.45 | 02-21-2008 8.45 6 | range of Angeve in this MU.
08-20-2008, Identification complications with D.
Desmodium intortum 2 3.25 | immature 4.9 6 | sandwicensis problematic.
Ehrharta stipoides 3 0.73 | 05-27-2008 9.75 10 | 1 new site.
Fraxinus uhdei 1 5.55 | 06-25-2007 0 0 | Did not visit this year. Long term project
Grevillea robusta 1 98.32 | 05-02-2007 0 0 | Did not visit this year. Long term project
Neonotonia wightii 2 1.01 | 08-20-2008 8 8
1 new site. No plants known to be mature at
06-24-2008, either site, but very probable that mature
Rubus argutus 2 0.12 | immature 2.5 2 | plants were present at one point in time.
Sphaeropteris
cooperii 1 0.057 | 10-03-2006 0.25 1 | A few scattered individuals found.
This site overlaps with another ICA, need to
resolve location, naming. Also, need to
reevaluate to see if truly incipient. Consult
Triumpheta with NARS staff to see how they would like
semitriloba 1 0.42 | 09-10-2007 5 1 | NRS to handle
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Surveys
Significant
# of # new New Pest
Type surveys surveys Length Species Notes
Consider beginning surves of access road to Kapuna;
Road 0 | N/A N/A N/A would be an offshoot of the Pahole Road
LZ 0| N/A N/A N/A Begin surveys of LZs in coming year.
Transect 0] N/A N/A N/A No transects installed at current time

1.13 Management Unit: West Makaleha

MIP Species in MU

MUName: West Makaleha
Population Unit Name/ESU Site

TaxonName

TaxonGroup: Plant

Cyanea grimesiana subsp. obatae

Cyanea longiflora

Cyrtandra dentata

Delissea subcordata

Flueggea neowawraea

Pritchardia kaalas

Schiedea obovata

Pahale to West Makaleha

Kapuna to West Makaleha

Fahole to Kapuna to YWest Makaleha

Palikea Gulch

West Makaleha

Chikilo

Keawa

lo

pilau to YWest Makaleha

Ungulate Control Efforts Summary

Management| Status Acreage Ungulate Control Threats
Unit Protected/Proposed
West Partial 7/93 The Schiedea obovata and Cyanea grimesiana subsp. obatae PU fences are complete and Pigs
Makaleha pig free. A large MU fence has been proposed for construction in 2012. A final EA was Goats

approved with a Finding of No Significant Impact. Limited ungulate control has been
done in the past in cooperation with NARS staff.
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Rodent Control Efforts Summary

Species PU/ESU/ Sub | Population Area Protected | Baiting # of Percent # of # of Rats | # of
Population Reference Site | (acres) Duration | Stations | Bait Taken | Traps | trapped Visits

Cyagrioba West Makaleha LEH-A 1.9 YR 8 61% 16 18 7
Delsub West Makaleha LEH-A 1.4 YR 5 73% 10 12 7
Baiting Duration: YR = Year Round (continuous baiting, 4-6 week interval).
Weed Control Program Summary

Weed Control Areas

WCA Area | Hectares % Area #
# of WCAs in Hectares | Controlled | covered Person hours | trips | Notes
Visited one of 2 sites. Focused on more
2 2.68 1.15 43.09% 14.5 4 | sensitive CyaGri habitat
Incipient Control Areas
Date last
Acreage of | mature plant #
Taxa # of ICAs ICAs found Person hours | trips | Notes
No ICAs established at this time
Surveys
Significant
# of # new New Pest

Type surveys surveys Length Species Notes

Road 0| N/A N/A N/A No roads in MU

LZ 0 | N/A N/A N/A Will survey LZs once they are established

Transect 0| N/A N/A N/A No transects installed at current time
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1.14 Management Unit: East Makaleha
MIP Species in MU
MUName: East Makaleha
TaxonName Population Unit Name/ESU Site
TaxonGroup: Invertebrate
Achatinella mustelina Bz
TaxonGroup: Plant
Cyanea superba subsp. superba Central and East Makaleha
Flueggea neowawraea Central and East Makalsha
Hedyotis degeneri var. degeneri East branch of East Malalsha
Fritchardia kaalae Wakaleha to Manuwai
Ungulate Control Efforts Summary
Management Status Acreage Ungulate Control Threats
Unit Protected/Proposed
East Makaleha No 0/231 This unit is proposed for construction in 2010. Limited goat control has Pigs
been done in the past in Central and East branches of Makaleha in Goats
cooperation with NARS staff.
Rodent Control Efforts Summary
Species PU/ESU/ Sub Population Area Baiting # of Percent # of # of Rats | # of
Population Reference Protected Duration | Stations | Bait Taken | Traps | trapped | Visits
Site (acres)
Prikaa Makaleha LEH-A 4.9 YR 19 84% 29 12 4

Baiting Duration: YR = Year Round (continuous baiting, 4-6 week interval).

Weed Control Program Summary
No weed control actions underway at this time. NRS will begin active management once the fence is complete.
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1.15 Management Unit: Kaimuhole

Ungulate Control Efforts Summary

Management | Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Kaimuhole No 0/100 An Right of Entry is complete for rare plant monitoring. The Army has budgeted funds for Pigs
the construction of this unit through 2011. NRS is still working out the details of this unit Goats
and looking to contract out the construction. An EA is needed for this MU.

Rodent Control Program Summary
Rodent control has not been deemed necessary for this MU at this time.

Weed Control Program Summary
No weed control actions underway at this time. NRS will begin active management once the fence is complete.

1.16 Management Unit: Manuwai

MIP Species in MU
MUName: Manuwai Subunit |
TaxonMName Population Unit Name/ESU Site

TaxonGroup: Plant
Meraudia angulata Manuwai

Fhyllostegia kaalaensis hlan wal

MUName: Manuwai Subunit I
TaxonName Population Unit Name/ESU Site

TaxonGroup: Invertebrate

Achatinella mustelina C

TaxonGroup: Plant

Alectryon macrocogcus var Manuwai

Macracoccus

Delissea subcordata Manuwai

Flueggea neowawrasa ht. Kaala NAR
Hedyotis degenerivar. degeneri Alaiheihe and Manuwai
Welanthera tenuifolia Mt Kaala NAR
Pritchardia kaalae Makaleha to Manuwai
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Ungulate Control Efforts Summary

Management | Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Manuwai No 0/166 This unit is slated for construction in 2009 in cooperation with DLNR. A final EA was Pigs
approved with a Finding of No Significant Impact. Limited ungulate control has been done in Goats

the past in Lower Ka‘ala NAR in cooperation with NARS staff.

Rodent Control Program Summary
No rodent control actions underway at this time. Once the fence is complete, NRS will revisit the need for rodent control.

Weed Control Program Summary

No weed control actions underway at this time. NRS will begin active management once the fence is complete.

1.17 Management Unit: Lower Kaala NAR no MU

Weed Control Program Summary

Weed Control Areas

WCA Area | Hectares
# of WCAs in Hectares | Controlled | % Area covered Person hours # trips | Notes
Began work in this area in
conjunction with State staff. Road
1 2.44 1.67 68.40% 1 | maintenance. New WCA
Incipient Control Areas
Acreage of | Date last mature
Taxa # of ICAs ICAs plant found Person hours # trips | Notes
No ICAs identified at this time
Surveys
# new Significant New
Type # of surveys | surveys Length Pest Species Notes
Consider monitoring LKN road once begin
Road 0| N/A N/A N/A work in nearby MUs.
LZ 0| N/A N/A N/A Begin surveys once LZs are in use.
Transect 0| N/A N/A N/A No transects installed at current time
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1.18 Management Unit: Kea‘au

MIP Species in MU
MUName: Keaau GouVit
TaxonMName Population Unit Name/ESU Site

TaxonGroup: Plant

Hibiscus brackenridgei subsp. Keaal
maokuleianus

Ungulate Control Efforts Summary

Management | Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Kea‘au No 0/29 This Gouania vitifolia PU fence is slated for construction in 2009. The line has been Pigs
partially scoped, an EA needs to be completed, and needs final approval from DLNR. Goats

Rodent Control Program Summary
Rodent control has not been deemed necessary for this MU at this time.

Weed Control Program Summary
No weed control actions underway at this time. NRS will begin active management once the fence is complete.

1.19 Management Unit: Kea‘au and Makaha

MIP Species in MU
MUName: Keaau and Makaha
TaxonName Population Unit Name/ESU Site

TaxonGroup: Plant

Sanicula mariversa Keaau

Ungulate Control Efforts Summary

Management | Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Kea‘au and No 0/5 This Sanicula mariversa PU fence is slated for construction in 2009. The line has Goats
Makaha been scoped and measured and will be build in cooperation with DLNR .
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Rodent Control Program Summary
Rodent control has not been deemed necessary for this MU at this time.
Weed Control Program Summary
No weed control actions underway at this time. NRS will begin active management once the fence is complete.
1.20 Management Unit: Kamaileunu
MIP Species in MU
MUName: Kamaileunu
TaxonMame Population Unit Name/ESU Site
TaxonGroup: Plant
Sanicula mariversa Kamaileunu
Ungulate Control Efforts Summary
Management | Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Kamaile‘unu Complete 572 This unit was completed in the last year. Upon scoping of the habitat the size of the | Pigs, Goats
completed fence was slightly larger than proposed, providing more habitat for
restoration.
Weed Control Program Summary
Weed Control Areas
WCA Area | Hectares % Area #
# of WCAs in Hectares | Controlled | covered Person hours | trips | Notes
2.08 0.09 4.19% 2 1 | New site; created within new fence.
Incipient Control Areas
Date last
Acreage of | mature plant #
Taxa # of ICAs ICAs found Person hours | trips | Notes

No ICAs designated at this time
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Surveys
Significant
# of # new New Pest
Type surveys surveys Length Species Notes
Road 0| N/A N/A N/A No roads nearby
LZ 0| N/A N/A N/A One LZ in region, will survey
Transect 0] N/A N/A N/A No transects installed at current time

1.21 Management Unit: Makaha

MIP Species in MU

MUName: Makaha

TaxonName

Population Unit Name/ESU Site

TaxonGroup: Invertebrate
Achatinella mustelina
TaxonGroup: Plant

Alectryon macrococcus var.
I3 CrOCOcCUs

Cenchrus agrimonicides var.
agrimonioides

Charnaesyce herbsti

Cyanea grimesiana subsp. obatae
Cyanea longiflora

Cyanea superba subsp. superba
Flueggea neowawraea
Hesperamannia arbuscula
hlelanthera tenuifolia

Phyllostegia kaalaensis

Schiedea nuttallii

“iola chamissoniana subsp.
chamissoniana

Taxon Group: Vertebrate

Chasiempis sandwichensis ibidis

D2

Makaha

Makaha and YWaianae Kai

Makaha

hakaha

Makaha and YWaianae Kai

Makaha
Makaha

Makaha

Karmaileunu and YWaianae Kai

Makaha
Makaha

Makaha

Makua Action Area in Makaha
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Ungulate Control Efforts Summary

Management| Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Makaha Partial 85/163 Subunit [ is completed but not ungulate free. Several community/staff hunts have been Pigs
completed and 18 pigs have been removed since June 2007. Subunit II and Subunit 111 Goats
are slated for construction in 2014. Need to scope and amend BWS MOU to contain
fencing language or get CDUP. NRS has completed a small Cyanea longiflora PU fence
within Subunit II.
Rodent Control Efforts Summary
Species PU/ESU/ Sub | Population Area Protected | Baiting # of Percent # of # of Rats # of
Population Reference Site | (acres) Duration Stations | Bait Taken | Traps | trapped Visits
Cyagrioba | Makaha MAK-A 0.8 FF 2 73% 4 0 2
Hesarb Makaha MAK-A 0.8 FF 2 NA 7 2 1
Baiting Duration: FF = during flowering and fruiting periods (bimonthly).
Weed Control Program Summary
Weed Control Areas
WCA Area | Hectares
# of WCAs | in Hectares | Controlled | % Area covered | Person hours # trips Notes
Worked in 7 of 12 WCAs. 1 new WCA.
Focused limited staff time on rare species
habitat. High number of person hours is
the result of work by Waianae High
12 1791 2 11.18% 419.5 22 | School students.
Incipient Control Areas
Acreage of | Date last mature
Taxa # of ICAs ICAs plant found Person hours # trips Notes
No ICAs identified in this region
Surveys
# new Significant New
Type # of surveys | surveys Length Pest Species Notes
Road 0| N/A N/A N/A No roads in region.
LZ 0| N/A N/A N/A Will begin to conduct surveys at all LZs in this MU.
Transect 0| N/A N/A N/A No transects installed at current time
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1.22 Management Unit: Makaha No MU

MIP Species in the Area

MUName: Makaha No MU

TaxonName

Population Unit Name/ESU Site

TaxonGroup: Invertebrate
Achatinella mustelina
TaxonGroup: Plant

Alectryon macrococcus var.
M&ACrococcus

Dlubautia herbstobatae
Dlubautia herbstobatae
Flueggea neowawraea
Melanthera tenuifolia
Meraudia angulata
Mototrichium hurmile
Pritchardia kaalae
Tetramolopiurm filiforme

“iola chamissoniana subsp.
chamissoniana

“iola charmissoniana subsp.
chamissoniana

Yiola chamissoniana subsp.
chamissoniana

Yiola chamissoniana subsp.
chamissoniana

D2

Makaha

Wakaha/Ohikilolo

Wakaha

Makaha

Kamaileunu and Waianae Kai
Makaha

Makaha

Makaha

Makaha/Ohikilolo Ridge
Ohikilala

Makaha/Ohikilolo Ridge

Makaha

Karmaileunu

Weed Control Program Summary

Weed Control Areas

WCA Area | Hectares % Area Person
# of WCAs in Hectares | Controlled | covered hours # trips | Notes
1 new site, installed within the new Kawiwi
2 1.1 0.08 7.55% 2 | fence. Both WCAs controlled this year.
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Incipient Control Areas

Date last
Acreage of | mature plant Person
Taxa # of ICAs ICAs found hours # trips | Notes
New site. One plant found in parking region,
growing out of asphalt. Probably tracked to
Ehrharta stipoides 1 0.062 | 11-08-2007 0.25 1 | region by NRS.
Surveys
Significant
# of # new New Pest
Type surveys surveys Length Species Notes
Did not survey this year. Road is paved and relatively
low risk for weed spread. This survey will be
Road 1 0 | N/A N/A prioritized in the coming year.
LZ 0| N/A N/A N/A Will begin to conduct surveys at all LZs in this MU.
Transect 0| N/A N/A N/A No transects installed at current time

1.23 Management Unit: Wai‘anae Kai

MIP Species in MU

MUName: Waianae Kai

TaxonName Population Unit Name/ESU Site

TaxonGroup: Plant
Meraudia angulata YWaianae Kai Makai
Matotrichiurm humile YWaianae Kai

Tetramolopiurm filifarme YWaianae Kai

MUName: Waianae Kai NerAng Mauka

TaxonName Population Unit Name/ESU Site

TaxonGroup: Plant

Meraudia angulata YWaianae Kai Mauka
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Ungulate Control Efforts Summary

Management | Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Wai‘anae Kai Partial .5/9 The Hesperomannia arbuscula and Gouania vitifolia PU fences are completed. There are two Pigs
separate PU fences proposed for Neraudia angulata and one for Nototrichium humile. They Goats

will total about nine acres when completed. The Nerang PU fence has been scoped and partially
cleared. The Nothum PU has been scoped and partially completed. The Nerang WAI-D PU
fence has yet to be scoped. All three should be completed by the end of 2009.

Weed Control Program Summary
Weed Control Areas

WCA Area | Hectares Person #
# of WCAs in Hectares | Controlled | % Area covered | hours trips | Notes
0.93 0.05 5.08% 3 1 | Continue to focus in NerAng habitat.
Incipient Control Areas
Acreage of | Date last mature | Person #
Taxa # of ICAs ICAs plant found hours trips | Notes
No ICAs established at this time
Surveys
Significant
# new New Pest
Type # of surveys | surveys Length Species Notes
Consider monitoring Waianae Kai access
Road 0| N/A N/A N/A road
LZ 0| N/A N/A N/A Will survey LZs once they are established
Transect 0| NA N/A N/A No transects installed at current time
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1.24 Management Unit: Wai‘anae Kai No MU

MIP Species in the Area

MUName: Waianae Kai No MU

TaxonName Population Unit Name/ESU Site

TaxonGroup: Plant

Chamaesyce celastroides var. Waianae Kai

kaenana

Meraudia angulata Waianaeg Kai Malai

Weed Control Program Summary
Weed Control Areas

WCA Area | Hectares #
# of WCAs in Hectares | Controlled | % Area covered | Person hours trips | Notes
Visited 1 of 2 sites. 1 new site.
Effort focused on interagency work
2 3.1 1.12 36.22% 183 6 | at the Kumaipo burn site.
Incipient Control Areas
Acreage of | Date last mature #
Taxa # of ICAs ICAs plant found Person hours trips | Notes
No ICAs established at this time
Surveys
Significant
# new New Pest
Type # of surveys | surveys Length Species Notes
Road 0| N/A N/A N/A Consider surveying access road.
LZ 0 | N/A N/A N/A Begin surveying LZs in coming year.
Transect 0| NA N/A N/A No transects installed at current time
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1.25 Management Unit: Pu‘u Kiimakali‘i
MIP Species in MU
MUName: Puu Kumakalii
TaxonMName Population Unit Name/ESU Site
TaxonGroup: Invertebrate
Achatinella mustelina O
TaxonGroup: Plant
Tetramalopium filiforme Fuhawal
Wiola chamissoniana subsp. Fuu Kumakalii
chamissoniana
Ungulate Control Efforts Summary
Management Unit | Status Acreage Ungulate Control Threats
Protected/Proposed
Pu‘u Kiimakali‘i - - INone needed None

Rodent Control Program Summary
Rodent control has not been deemed necessary for this MU at this time.

Weed Control Program Summary

Weed
Control
Areas
WCA Areain | Hectares
# of WCAs Hectares Controlled | % Area covered | Person hours | # trips Notes
Did not visit this year. Steep cliff,

0 0 0% sensitive area, visit every few years.

Incipient Control Areas
Acreage of | Date last mature

Taxa # of ICAs ICAs plant found Person hours | # trips Notes
Schefflera Did not visit this year. One mature
actinophylla 1 1.18 | 02-27-2006 tree found at this site. Low priority.
Surveys
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Significant
# new New Pest
Type # of surveys surveys Length Species Notes
Road N/A N/A N/A No roads in region
LZ N/A N/A N/A Begin surveys in coming year.
Transect N/A N/A N/A No transects installed at current time

1.26 Management Unit: Kalua‘a and Wai‘eli

MIP Species in

MU

MUName: Kaluaa and Waieli lll

TaxonName

Population Unit Name/E SU Site

TaxonGroup: Invertebrate

Achatinella mustelina

TaxonGroup: Plant

Alectryon macrococcus var.

macrococcus

D1

Central Kaluaa to Central Waieli

MUName: Kaluaa and Waieli Subunit |

TaxonName

Population Unit Name/ESU Site

TaxonGroup: Invertebrate

Achatinella mustelina

TaxonGroup: Plant

Alectryon macrococcus var.

Macrococcus

Cyanea grimesiana subsp. obatae

Cyanea grimesiana subsp. obatae

Delissea subcordata

Schiedea kaalae

Central Kaluaa to Central Waieli

South Kaluaa
Central Kaluaa
Kaluaa

Kaluaa and Waieli

MUName: Kaluaa and Waieli Subunit I

TaxonName

Population Unit Name/ESU Site

TaxonGroup: Plant

Alectryon macrococcus var,

Macrococcus

Cyanea grimesiana subsp. obatae

Flueggea necwawraea

Central Kaluaa to Central Waieli

South Kaluaa

Kaluaa

Plantago princeps var. princeps Waieli

Schiedea kaalae

Kaluaa and YWaieli
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Ungulate Control Efforts Summary
Management | Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Kalua‘aand | Partial 132/154 Subunits I and II are completed and ungulate free. Subunit Il is slated for Pigs
Wai‘eli construction in 2009. A possible line has been scoped and awaits approval from
TNC.
Rodent Control Efforts Summary
Species PU/ESU/ Sub | Population Area Baiting # of Percent # of # of Rats | # of
Population Reference Site Protected Duration | Stations | Bait Traps | Trapped | Visits
(acres) Taken
Achmus | ESU-DI1 KAL-A
Phyhir Waieli ELI-A o
Plapripri | Waieli ELI-A 2.6 YR 12 4% 24 ? 8
Stekan Kaluaa KAL-D
Baiting Duration: YR = Year Round (continuous baiting, 4-6 week interval).
Weed Control Program Summary
Weed Control Areas
WCA Area | Hectares % Area #
# of WCAs in Hectares | Controlled | covered Person hours | trips | Notes
Worked in 5 of 14 WCAs. Focused in
rare plant and snail habitat. 1 new site
14 11.89 2.8 23.51% 132.25 9 | around proposed reintroduction.
Incipient Control Areas
Date last
Acreage of | mature plant #
Taxa # of ICAs ICAs found Person hours | trips | Notes
Did not visit this year. Small population,
Angiopteris evecta 1 0.083 | 05-29-2007 0 0 | biannual visits sufficient
Did not visit this year. Crew short-
Ardesia elliptica 1 35.28 | 05-31-2007 0 0 | staffed during much of year.
Did not visit this year. Population not
actively expanding, NRS plan to remove
Casuarina glauca 1 0.014 | 01-04-2007 0 0 | slowly, as time is available

2008 Makua Implementation Plan Status Report




Chapter 1 Ecosystem Management

1-53

Montanoa hibiscifolia 1 2.12 | 05-31-2007 0 0 | Did not visit this year
Did not visit this year. Population not
actively expanding, NRS plan to remove
Morella faya 1 26.07 | 07-12-2007 0 0 | slowly, as time is available
Panicum maximum 1 0.58 | 04-04-2007 0 0 | Did not visit this year
Solanum capsicoides 1 12.22 | 08-28-2008 5.5 2 | New site.
Toona ciliata 2 0.49 | 06-26-2008 16 2 | 2 new sites
Trema orientalis 1 0.006 | 07-19-2007 0 0 | Did not visit this year
Did not visit this year. NRS check
incidentally during other field operations.
Setaria palmifolia 1 0.034 | 11-29-06 0 0 | ICA along a trail.
Surveys
Significant
# of # new New Pest
Type surveys surveys Length Species Notes
Road 0 | N/A N/A N/A
LZ 0| NA N/A N/A Plan to begin surveys at all LZs
Transect 0 | NA N/A N/A No transects installed at current time

1.27 Management Unit: Kalua‘a and Wai‘eli No Mu

MIP Species in the Area

MUName: Kalalua No MU

TaxonMName

Population Unit Name/ESU Site

TaxonGroup: Invertebrate
Achatinella mustelina D
TaxonGroup: Plant

Alectryon macrococcus var.
MacrococcuUs

Cyanea grimesiana subsp. obatas
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Weed Control Program Summary

Weed Control Areas

WCA Area | Hectares % Area #
# of WCAs in Hectares | Controlled | covered Person hours | trips | Notes
New site. Very small area around
0.0006 0.0006 100.00% 0.5 1 | CryMan
Incipient Control Areas
Date last
Acreage of | mature plant #
Taxa # of ICAs ICAs found Person hours trips | Notes
No ICAs identified at this time.
Surveys
Significant
# new New Pest
Type # of surveys | surveys Length Species Notes
Consider installing road survey through
agricultural fields once ownership of land is
Road 0 | N/A N/A N/A settled.
LZ 0 | N/A N/A N/A Plan to begin surveys at all LZs
Transect 0| N/A N/A N/A No transects installed at current time
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1.28 Management Unit: Wai‘eli No MU
MIP Species in the Area
MUName: Waieli No MU
TaxonMName Population Unit Name/ESU Site
TaxonGroup: Invertebrate
Achatinella mustelina 01
Achatinella mustelina D
TaxonGroup: Plant

Alectryon macrococcus var. Morth Waieli

Macrococcus

Alectryon macrococcus var. Central Kaluaa to Central Waisli

Macrococcus

Yiola chamissoniana subsp. Puu Hapapa

chamissoniana
Rodent Control Efforts Summary
Species PU/ESU/ Sub | Population Area Baiting # of Percent # of # of Rats | # of

Population Reference Site | Protected Duration | Stations | Bait Traps | Trapped | Visits
(acres) Taken
Achmus ESU-DI1 SBS-B 1.9 YR 8 22% 14 10 7

Baiting Duration: YR = Year Round (continuous baiting, 4-6 week interval).
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1.29 Management Unit: ‘Ekahanui

MIP Species in MU
MUName: Ekahanui Subunit |
TaxonName Population Unit Name/ESU Site

TaxonGroup: Invertebrate
Achatinella mustelina E

TaxonGroup: Plant

Alectryon macrococcus var, Ekahanui
Macrococcus
Charnaesyce herbsti South Branch of South Ekahanui

Cyanea grimesiana subsp. obatae Marth branch of South Ekahanui

Delissea subcordata Ekahanui
Schiedea kaalae South Ekahanui
MUName: Ekahanui Subunit Il
TaxonName Population Unit Name/ESU Site

TaxonGroup: Invertebrate
Achatinella mustelina E

TaxonGroup: Plant

Alectryon macrococous var Ekahanui
Macrococcus
Cenchrus agrimonioides war, Central Ekahanui

agrimonioides

Cyanea grimesiana subsp. obatae Morth branch of South Ekahanui

Delissea subcordata Ekahanui
Plantago princeps var. prince ps Ekahanui
Schiedea kaalae South Ekahanui

Ungulate Control Effort Summary

Management | Status Acreage Ungulate Control Threats
Unit Protected/Proposed
‘Ekahanui Partial 44/203 Subunit I is complete and ungulate free. Subunit II is partially completed and not Pigs

ungulate free at this time. Only two very small sections (<200m) are needed to
complete the fence. Four hunts have been completed with three animals removed.
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Rodent Control Effort Summary
Species PU/ESU/ Sub Population Area Baiting # of Percent | # of # of Rats | # of
Population Reference Site Protected Duration | Stations | Bait Traps Trapped Visits
(acres) Taken

Achmus ESU-E EKA-A-C,E, F

— = 5.0 YR 21 28% 42 12 8
Plapripri ‘Ekahanui EKA-A-C °
Cyagrioba ‘Ekahanui EKA-B 1.0 BS, FF 3 56% 0 0 7

Baiting Duration:

YR = Year Round (continuous baiting, 4-6 week interval), BS = Elepaio Breeding Season (January through June,
bimonthly), FF = during flowering and fruiting periods (bimonthly).

Weed Control Program Summary
Weed Control Areas

WCA Areain | Hectares

# of WCAs Hectares Controlled | % Area covered | Person hours # trips | Notes
Worked in 5 of 11 WCAs. Focused on
areas around rare plant reintroductions.
The remaining WCAs are low prioirty
(fenceline, restoration areas, genetic

11 5.38 0.74 13.72% 38.5 8 | storage collection populations)
Incipient Control Areas
Date last
Acreage of | mature plant

Taxa #of ICAs | ICAs found Person hours # trips | Notes
No ICAs designated at this time

Surveys

# of # new Significant New

Type surveys surveys Length Pest Species Notes

Road 0| N/A N/A N/A No roads

LZ 0| N/A N/A N/A Plan to begin surveys at all LZs

Transect 0] N/A N/A N/A No transects installed at current time
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1.30 Management Unit: ‘Ekahanui No MU

MIP Species in the Area

MUName: Ekahanui No MU

TaxonMame

Population Unit Name/ESU Site

TaxonGroup: Plant

Alectryon macrococcus var, Ekahanui

Mmacrococcus

Delissea subcordata Elahanui

Weed Control Program Summary
Weed Control Areas

WCA Area | Hectares % Area #
# of WCAs in Hectares | Controlled | covered Person hours | trips | Notes
Worked in 1 of 3 WCAs. Focused on
AbuSan site. 2 other WCAs are low priority
3 0.27 0.08 30.44% 12.5 1 | (genetic storage collection populations).
Incipient Control Areas
Date last
Acreage of | mature plant #
Taxa # of ICAs ICAs found Person hours | trips | Notes
No ICAs designated at this time
Surveys
Significant
# of # new New Pest
Type surveys surveys Length Species Notes
Consider installing road survey through agricultural
Road 0| N/A N/A N/A fields once ownership of land is settled.
Plan to begin surveys at all LZs, particularly LZ-
LZ 0| N/A N/A N/A HON-99 (trailhead)
Transect 0] NA N/A N/A No transects installed at current time
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1.31 Management Unit: Palikea
MIP Species in MU
MUName: Palikea
TaxonMName Population Unit Name/ESU Site
TaxonGroup: Invertebrate
Achatinella mustelina F
TaxonGroup: Plant
Cyanea grimesiana subsp. obatae Palikea (South Palawai)
Delissea subcordata Palawai
Hedyotis parvula Halona
Hesperomannia arbuscula Morth Palaviai
Yiola chamissoniana subsp. Halona
chamissoniana
Ungulate Control Efforts Summary
Management | Status Acreage Ungulate Control Threats
Unit Protected/Proposed
Palikea Partial 36/45 Subunit [A is complete. Subunit IB has been postponed until further consultation Pigs
with the IT. A new population of Hesperomannia arbuscula was found in
INapepe‘iau‘olelo this year, which is just north of Subunit IB. NRS decided to
encompass the habitat surrounding this new population in the interim. The fence
has been scoped and measured. It is slated for construction in 2008, NRS is just
awaiting approval from TNC to build.
Rodent Control Efforts Summary
Species PU/ESU/ Sub | Population Area Baiting # of Percent # of # of Rats # of
Population Reference Site Protected | Duration Stations | Bait Traps trapped Visits
(acres) Taken
Achmus ESU-F PAK-A-C, E-I, L 10.6 YR 35 35% 74 57 9
Cyagrioba | Palikea PAK-A, B 1.0 YR 3 50% 0 0 9

Baiting Duration: YR = Year Round (continuous baiting, 4-6 week interval). Additional protection of Cyagrioba plants by three nearby rat
control grids for Achmus protection.
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Weed Control Program Summary
Weed Control Areas

WCA Area | Hectares % Area #
# of WCAs in Hectares | Controlled | covered Person hours | trips | Notes
Worked in 2 of 5 WCAs. Low staffing
levels resulted in narrower focus. 3
untreated WCAs are low priority
5 10.23 1.27 12% 9 | 112.6 | (genetic storage populations)
Incipient Control Areas
Date last
Acreage of | mature plant #
Taxa # of ICAs ICAs found Person hours | trips | Notes
New sites. Began control this year
Crocosmia x using volunteer labor. All control trips
crocosmifolia 1.19 | 08-22-2008 84 6 | were volunteer trips.
Identified site this year, control to
Setaria palmifolia 0.086 | N/A 0 0 | commence in next quarter
Surveys
Significant
# of # new New Pest
Type surveys surveys Length Species Notes
Road N/A N/A N/A
LZ N/A N/A N/A Begin surveys in region in coming year
Transect N/A N/A N/A No transects installed at current time
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1.32 Management Unit: Palikea No MU
MIP Species in the Area
MUName: Palikea No MU
TaxonName Population Unit Name/ESU Site
TaxonGroup: Invertebrate
Achatinella mustelina C
TaxonGroup: Plant
Alectryon Mmacrococcus var. Palikea Gulch
MACrOCOCCUs
Cyanea grimesiana subsp. cbatae Palikea Gulch
Delissea subcordata Falikea Gulch
Flueggea neowawraea Wit Kaala NAR
Hedyotis degeneri var. degeneri Alaiheihe and Manuwai
Hibiscus brackenridgei subsp. Waimuhole and Palikea Gulch
mokuleianus
Mototrichium humile Kamuhale and Palikea Gulch (Kihakapu)
Phyllostegia kaalasnsis Palikea Gulch
Rodent Control Efforts Summary
Species | PU/ESU/ Sub Population Area Protected | Baiting # of Percent Bait # of # of Rats | # of
Population Reference Site (acres) Duration | Stations Taken Traps | trapped Visits
Hesarb | North Palawai PAL-B 0.8 FF 2 16% 4 7 11

Baiting Duration: FF = during flowering and fruiting periods (bimonthly).
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Weed Control Program Summary
Weed Control Areas

WCA Area | Hectares % Area #
# of WCAs in Hectares | Controlled | covered Person hours | trips | Notes
Focused on 1 of 4 WCAs. Controlled
EhrSti along trail corridor to reduce
potential for spread. Other 3 WCAs are
low priority areas, requiring annual or
4 1.05 0.86 82.35% 6.1 3 | biannual visits only.
Incipient Control Areas
Date last
Acreage of | mature plant #
Taxa # of ICAs ICAs found Person hours | trips | Notes
No ICAs identified in this region
Surveys
Significant
# of # new New Pest
Type surveys surveys Length Species Notes
Consider surveying Palikea access road;
incidental observations resulted in discovery of
Road 0 | N/A N/A N/A Olea europa, new record for Bishop Museum
LZ 0| NA N/A N/A Begin surveys in region in coming year
Transect 0| NA N/A N/A No transects installed at current time
1.33 Management Unit: Mauna Kapu No MU
Rodent Control Efforts Summary
Species | PU/ESU/ Sub | Population Area Baiting # of Percent # of # of Rats | # of
Population Reference Site Protected Duration | Stations | Bait Traps | trapped Visits
(acres) Taken
Achmus | ESU-F MAU-A 1.4 YR 5 49% 10 15 9

Baiting Duration: YR = Year Round (continuous baiting, 4-6 week interval).
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Chapter 2.0: RARE PLANT STABILIZATION PLAN STATUS

General Rare Plant Issues

This section includes population status updates, the current genetic storage status for each MIP
taxon and a brief discussion of highlights from the last year and priority actions for the next year.
The requirements for stabilization are to achieve a stable number of mature plants, a population
structure which can maintain that number of mature plants, obtain full genetic storage, and
control all observed threats at each Manage For Stability (MFS) PU. This will be done by
implementing Population Unit (PU) and Management Unit (MU) actions at all of the MFS PUs.
All management actions are discussed in the Ecosystem Management section. The current list of
MFS PUs were proposed in the 2007 Status Report. Management designation changes discussed
at last years IT meeting have been incorporated into this report.

Propagation infrastructure

The new shade-house at the Pahole Mid-elevation Nursery is complete and NRS expect to have
the irrigation infrastructure and the rest of the ground work complete in the next year. NRS has
continued to work with State NARS Horticulturist, Doug Okamoto, on projects at the Pahole
Mid-Elevation Nursery and on stock from Pahole NAR. Another large shade-house has been
completed at the new NRS baseyard on Schofield Barracks West Range. These new facilities
have greatly increased propagation capabilities and should be able to produce more plants for
outplanting in the coming years. The Lyon Arboretum Micropropagation Lab is used to maintain
and clone important collections and to germinate seeds from immature fruit. All seed collections
are processed and stored at the Schofield Barracks East Range baseyard by NRS staff.

Research Issues

NRS continues to support work by researchers from the University of Hawai‘i on taxa covered
by the MIP. In the last year NRS has worked to facilitate research by Lauren Weisenberger
(Schiedea), Dr. Cliff Morden (Chamaesyce), Maggie Spork (Chamaesyce) and Richard Pender
(Cyanea superba subsp. superba). All projects are supervised and approved by NRS and all of
these projects will continue in the coming year. Research issues related threats to MIP taxa are
discussed in detail in the Species Status Summary for each taxon.
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Example of Species Status Summary
The species status summary outlines all PU work conducted for each of the 28 MIP taxa. Each
species summary has the same format. Each section is explained in detail in the example below:

Requirements for Stability: This section defines requirements for reaching stability for each
taxon.
e 3 Population Units (PUs) are designated for all species. However, for species meeting the
following criteria 4 PUs have been designated:
0 with presence in both Makua Action Area (AA) and Schofield AA (Example:
Plantago princeps)
0 for species occurring in the high fire threat area of the Makua AA (Example
Chamaesyce celastroides)
o0 for taxa that have no extant wild PUs and therefore rely completely on
reintroduction for stability (Example Cyanea superba)
¢ [25-100] reproducing individuals in each PU (justification based on the number of
individuals, average life span, life form, and other factors from the final MIP)
e Threats controlled: may include fences, weed control, arthropod and rodent control
e Complete genetic representation of all PUs in storage: may include nursery living
collections, seed storage, and tissue culture storage
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Example “Taxon Status’ Table
Table 2.1 Taxon Status Summary

TaxonName: Cenchrus agrimonioides var. agrimonioides TaxonCode: CenAgrAgr
Current  Current  Current Current Current Current NRS NRS NRS
Population Unit Management Mature  Immature  Seeding  Augmented  Augmented  Augmented Mature Immature  Seedling  Total Total Total
Name Designation [Wild) [wild) [Wild) hature Irnrature Seeding 2006 2006 2006 Mature  Immature  Seediing  Population Trend Notes
Kahanahaiki and Manage for stability 81 11 7 227 30 2 3N 47 31 308 41 9 Some reintroductions have
Pahole died in the last year.
Total for Taxon: 81 1" 7 227 30 2 311 47 31 308 41 9

TaxonName: Cenchrus agrimonioides var. agrimonioides TaxonCode: CenAgrAgr
Current  Current  Current Current Current Current NRS NR3 NRS
Population Unit Management Mature  Immature  Seeding  Augmented  Augmented  Augmented Mature Immature  Seedling Total Total Total
Name Designation (wild) — (Wildy  (Wild) Watuire Immature  Seeding 2006 2008 2008 Mature  Immature  Seediing  Population Trend Notes
Central Ekahanui Manage for stability 30 3 16 52 1 0 86 3 16 82 4 16 Some reintroductions have
died in the last year.
Makaha and Manage for stability 12 0 0 0 0 0 14 0 0 12 0 0 This is a real decline due to
Waianae Kai ungulate impacts.
South Huliwai Genetic Storage 21 0 0 0 0 0 21 0 0 21 0 0 No monitoring in the last
year.
Total for Taxon: 63 3 16 52 1 0 121 3 16 115 4 16
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This table displays the current status of the wild and outplanted plants in each PU and the 2007
population estimates for comparison. The extant PUs are grouped into those in and out of the
AA.

Makua Population Unit Name: Only PUs designated to be Manage for Stability (MFS) or
Genetic Storage (GS) are shown in the table. Other PUs with No Management designations are
not monitored or managed and will not be reported. Reintroductions for stability or storage
which have not yet begun are shown in the table with zeros for population numbers.

Management Designation: The Management Designation for each PU is based on decisions
made at the last MIT meeting. Naturally occurring PUs are either MFS or GS. In the case where
reintroduction is going to be used to reach stability, the designation is Manage Reintroduction for
Stability. When a reintroduction will be used for producing propagules for storage, the
designation is Manage Reintroduction for Storage. When four MFS PUs are designated the
justification is given in the discussion.

Current Mature, Immature, Seedling (Wild): The first three columns reflect the most up to date
population estimates of the wild plants in each PU. In most cases these numbers are generated
from NRS monitoring data, but data from the O‘ahu Plant Extinction Prevention Program (PEP)
and State NARS staff are used for some PUs. The current estimates reported may have changed
from last year if new monitoring data was taken or if the PUs have been split or merged since the
last reporting period. If no additional monitoring was conducted in the last year, the estimate
given in the 2007 Status Report is used.

Current Augmented Mature, Immature, Seedling: The second set of three columns display the
numbers of individuals NRS and partner agencies have outplanted into each PU. In most cases,
the number represents augmentations into the existing PU rather than reintroductions of genetic
stock from that PU into other areas. While most augmentations of a PU will be from genetic
stock from that PU, there are exceptions discussed in the text.

NRS Mature, Immature and Seedling 2007: NRS reports the sum of the number of wild and
outplanted mature, immature plants and seedlings observed, as reported in the Taxon Status
Table for each PU in the 2007 MIP Status Report. For new populations discovered since the
2007 MIP Status Report, this column is left blank. If a PU was split, thus creating a new
population division, a zero is used in order to distinguish it from entirely new PUs which are left
blank.

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 the goal
for the number of reproductive individuals required for stability. These three columns should be
compared with the NRS 2007 estimates to determine the trend for each PU in 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 2007 numbers to the current ones, and some
explanation of whether the change is due to new plants being discovered in the same site, a new
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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. In other cases when the PU has not been monitored,
the number from 2007 is used.

Example ‘Genetic Storage Summary’ Table

Partial Storage Status Storage Goals Met
# of Potential Founders #Plants  #Plants  #Plants # Plants
Current  Current NumwWild >=101n =1 ==1 Army that Met
Population Unit Name Mature  Imm. Dead Seedbank  Microprop ~ Nursery Goal
Cenchrus agrimonioides var. agrimonioides
Central Ekahanui 30 3 1 15 0 26 8
Kahanahaiki and Pahole 71 11 15 47 0 35 29
Makaha and Waianae Kai 14 0 0 0 0 14 5
South Huliwai 21 0 0 11 0 9 8
Total # Total # Total # Total # Plants
Plants w/ Plants w/ Plants w/ that Met Goal
>=10 Seeds =1 >=1 Army

in Seedbank Microprop Nursery

73 0 84 46

This table shows the status of NRS’s and partner agencies’ (including TNC, Honolulu Board of
Water Supply (BWS), PEP and the State NARS) collections.

Number of Potential Founders: This column lists the current live immature and mature plants
which have been collected from or may be collected from in the future and the number of dead
plants from which collections were made in the past. Immature plants are included as founders
for all taxa because of database limitations, but they can only serve as founders for some taxa.
For example, for Hibiscus brackenridgei, cuttings can be taken from immature plants for
propagation. In comparison, for S. mariversa, cuttings are not taken and seeds are the primary
propagule used in collecting for genetic storage. Therefore, the number of potential founders for
S. mariversa is over-estimated. ‘Manage reintroduction for stability’ PUs may be on this list but
have zero potential founders because the stock for reintroduction is coming from another PU.

Partial Storage Status: According to the plant stabilization plans, for taxa where seed storage is
the preferred genetic storage method, up to 50 seeds should be collected from each of up to 50
plants per population. Since the MIP is in the early stages of implementation, NRS felt it was
important to show how many plants are part of the way to reaching this goal. The table displays
the number of plants for which >10 seeds are 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. The goal for vegetative collections is a minimum of three clones per plant in either the
Lyon Micropropagation Lab or the Army or Pahole Mid-elevation Nursery. Plants with one or
more plant in either the Lyon Micropropagation Lab or the nursery are reported here.

Storage Goals Met: This column displays the total number of plants per PU that have met the
MIP collection goals. The plant is included if it has 50 seeds in storage, or three clones in
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Chapter 2.0 Rare Plant Stabilization Plan Status 2-6

micropropagation or three in the 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 our collection
goals than last year. 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 in
each PU. In some cases, plants that are being grown for reintroductions are 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 seeds in storage.

2008 Makua Implementation Plan Status Report
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2.1 Alectryon macrococcus var. macrococcus

Requirements for stability

4 Population Units (PUs)

50 reproducing individuals in each PU (long-lived perennial with reproductive problems)
Stable population structure

Threats controlled

Complete genetic representation of all PUs in storage

Major Highlights/Issues for Year 4

The stability goal of 50 reproducing individuals has been met for the Makaha PU

Many of the trees in the Central Kalua‘a to Central Wai‘eli and South Mohiakea PUs
were air layered in the last year. Some air layers were killed by rats and Black Twig
Borer (BTB) (Xylosandrus compactus), others are still on the trees forming roots and a
few died after bring removed from the tree.

Monitoring in the last year has been focused on the Central Kalua‘a to Central Wai‘eli
PU and documented a significant decline. The population size reported in 2007 was based
on surveys from 2000-2004. Recent observations in those areas reported many dead trees
and most of the live trees are in poor condition.

Plans for Year 5

Continue to monitor the air layers currently installed on trees in the Central Kalua‘a PU.
Initiate air layering on trees in the Makua and Makaha PUs.

Continue rat baiting and collection of mature fruit at the Makua PU.

Continue research on BTB control using traps baited with ethanol in combination with
repellants.

Conduct thorough census of both the Makaha and Kahanahaiki toWest Makaleha PUs to
update population numbers, search for flowering and fruiting trees and prioritize
individuals to air layer.

Search for healthy trees to air layer in the PUs with ‘No Management’ designation.
Begin construction of a large fence around the remaining wild trees and potential future
reintroduction sites in the Wai‘eli Gulch portion of the Central Kalua‘a to Central Wai‘eli
PU.
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Table 2.1 Taxon Status Summary

Action Area: In

TaxonName: Alectryon macrococcus var. macrococcus

TaxonCode: AleMacMac

Current Current Currert Current Current Currert MRS MRS MRS
Pnp[“aiun Unit Management Ml ature Immature  Seedling  Augmented Augmented Augmented Wature It ure Seedling Total Total Total
Name Designatian il dy il il d) hdature Imm ature Seedling 007 2007 007 Mature Immaure Seedling Pnpulatinn Trend Motes

Kahanahaiki to West hanage for stability 36 4 0 i} 3 i} 33 g i} 36 7 0 Cneof the immature plants

Makal eha inthe reintroduction was
obzerved dead

Makua Manage for stability 30 0 0 i} i} i} 33 0 i} 30 0 0 A fewy of the known trees
ware observed dead in the
lastyear

South Mo hiakea Genetic Storage 4 1] i] a i] a a a a 4 0 0 One additional plant died in
thelast vear

Total for Taxon: Ta 4 a a 3 a fis] a a 70 ¥ 0
Action Area: Out
TaxonName: Alectryon macrococcus var. macrococcus TaxonCode: AleMacMac
Cument Current Currert Current Current Currert MRS MRS MRS
Population Unit Management Mature Immature  Seeding  Augmented Augmented  Augmented Mature Irmature Seeding Total Tatal Total
Name Designatic:n il dy il ondild) tlature Imm ature Seedling 007 2007 007 MEture Immaure Seedling Pnpulatinn Trend Motes

Central Kaluaato hanage for stability 149 1 0 i} g 1} a2 9 1 19 9 0 monitoring inthe last year

C entral Wai eli documented & significant
decline since 2004

Makaha Manage far stability 63 a 2 i] i] a 63 ] 2 63 5 2 Manitaring inthe lastyear
showed no change

Waianae Kai Genetic Storage 53 0 0 i} i} 0 53 0 i} 6 0 0 Mo monitaring inthe last year

Total for Tamon: a3 3 2 a a a 1M 14 3 88 14 2

SN9202049BW "IBA SNJ202043eW UOAIIB|Y 1T
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2.1 Alectryon macrococcus var. macrococcus 2-9
Table 2.2 Genetic Storage Summary
Partid Storage Status Storage Goals Met
# of Potential Founder s #Plants  #Plante  #Plank # Plants
Cument Cument MumVVild == 10in =1 ==1 Ammy that Met
P opulation Unit Mame Mature  Imm. Dead Seedbank  Microprop Nursery Goal
Alectryon macrococCus var. Macnicoccus
Central Kaluaa to Central Waieli 19 1 0 0 0 1 0
Kahanahaiki to We=st Makaleha 36 4 0 0 0 0 0
Makaha 63 5 0 0 0 0 0
Makua 30 0 0 0 1 3 1
South Mohiakea 4 0 0 0 0 1 0
Waianas Kai ] 0 0 0 0 0 0
Total # Total # Total #

Plants w/ Plants wf Plants wf PII:ilt:at
==10 Seeds == ==1 Army Met Goal
in S5eedbank Microprop Nursery

0 1 3 1

2008 Makua Implementation Plan Status Report



2-10

2.2 Cenchrus agrimonioides var. agrimonioides

Requirements for Stability

3 Population Units (PUs)

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 Year 4

The stability goal of 50 reproducing individuals has been met for the Central ‘Ekahanui
and Kahanahaiki to Pahole PUs.

The genetic storage goals will be met by storing seeds from wild and reintroduced plants.
Until seed collections can be stored from all founders, clones will be kept in the
greenhouse for propagation and will serve as temporary genetic storage.

NRS has initiated the reintroduction at the Makaha to Wai‘anae Kai PU.

Reintroduction to balance founders at the Kahanahaiki to Pahole PU according to the
planting strategy presented in the 2006 MIP report is ongoing.

The ‘Ekahanui Management Unit fence was completed around the Central ‘Ekahanui PU.

Plans for Year 5

Continue to supplement reintroductions at the Makaha and Wai‘anae Kai, Central
‘Ekahanui and Kahanahaiki to Pahole PUs to balance founders.

Initiate collection of mature seed for genetic storage from the reintroductions in the
Kahanahaiki to Pahole PU and Central ‘Ekahanui PUs.

NRS may work with an outside researcher to design a population viability analysis for the
reintroduction sites in the Kahanahaiki to Pahole PU.
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Table 2.3 Taxon Status Summary

Action Area: In

TaxonName: Cenchrus agrimonioides var. agrimonioides

TaxonCode: CenAgrAgr

Current Current Current Current Current Current MRS MRS MRS
Population Unit Matagerment Mature  Immature Seedling  Augmented Augmerted  Augmented Mature Immature  Seadling Total Total Tatal
Name Designation widy  OWild) il Mature  Immatire.  Seedling 2007 2007 2007 Meture  Immzture  Seeding  Population Trend Motes
Kahanahaiki and Manage for stability 21 12 3 250 32 g 308 41 ] N 44 1 Additional plants were
Pahole reintroduced to existing sites
inthe lastyear and new
plants have been observed
within bath wild and
reintroduction sites.
Total for Taxon: 21 12 3 280 32 a 308 41 ] 33 44 1
Action Area: Out
TaxonName: Cenchrus agrimonioides var. agrimonioides TaxonCode: CenAgrAgr
Current Current Current Current Current Current MRS MRS MRS
Population Unit Managernent Mature  Immature  Seedling  Augmented Augmented Augmented Wature Immature  Seedling Total Tetal Total
Name Designation o NN RIS Mty Immanee. Geeediid Tohnd 2007 onny | Meture  Immature  Seeding  Population Trend Notes
Central Ekahanui Manage for stability a0 3 16 1] T a a2 4 16 90 10 16 An additional reintroduction
site was established in the
last year.
Makaha and Manage for stability 12 a a g 1] 0 12 1] a 20 0 0 A newy reintroduction site
Waianae Kai wias added inthe last year.
South Huliwai Genetic Storage bl 0 0 0 0 0 il 0 0 21 0 0 Maonitoring showed no
change inthe lastyear.
Total for Taxon: A3 3 16 5] 7 1] 114 4 16 131 10 16

saploluowiBe “IeA saploluowiiBe sniyduad 7'z
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2.2 Cenchrus agrimonioides var. agrimonioides 2-12

Table 2.4 Genetic Storage Summary

Partid Storage Status Storage Goals Met

H of Potential Founder s #Plants  #Plante  #Plank  #Plants
Cument Cument MumiWild ==10in w= ==1 Ay that Met
P opulation Unit Name Mature  Imm. Dead seedbank  Microprop  Mursery Goal

Cenchrus agrimonioides var, agrimonioides

Central Ekahanui 30 3 1 1 ] 27 10
Kahanahaiki and Pahole &1 12 25 & 0 39 39
IMakaha and VWaianae Kai 12 0 1 3 0 3 1
South Huliwai 21 0 2 10 ] 19 12
Planiswl  Plmswl  Plnts ol poo
==10 Seeds ==1 ==1 Army Wet Goal

in Seedbank  Microprop Mursery

m 1 50 g2
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2.3 Chamaesyce celastroides var. kaenana

Requirements for Stability

4 Population Units (PU)

25 reproducing individuals in each population (long-lived perennial)
Stable population structure

Threats controlled

Complete genetic representation of all PUs in storage

Major Highlights/Issues for Year 4

The stability goal of 25 reproducing individuals has been met for the Makua, Ka‘ena and
Keawa‘ula (Ka‘ena) and Pua‘akanoa Manage for Stability PUs.

All PUs were monitored in the last year. A few more plants were discovered in the
Kaluakauila and Ka‘ena and Keawa‘ula (Keawa‘ula) PUs and no change was observed at
the Wai‘anae Kai PU.

The Genetic Storage goals for the Makua and Ka‘ena and Keawa‘ula (Ka‘ena) PUs have
been met with both having at least 50 plants represented in seed storage.

Plans for Year 5

Conduct thorough monitoring at the Ka‘ena and Keawa‘ula (Ka‘ena) PU to focus on
locating and determining population estimates for the younger age classes.

Monitor the Ka‘ena (East of ‘Alau) PU to determine if threat management will allow the
number of reproducing plants to increase to 25 or if augmentation is required.

NRS will continue seed collections for genetic storage from PUs where the storage goals
have not been met and those with a high threat from fire.

Continue to facilitate research on Chamaesyce by the UH Botany Department.

NRS will monitor the accessible plants in the Wai‘anae Kai PU to begin planning genetic
storage collections.
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Table 2.5 Taxon Status Summary

Action Area: In

TaxonName: Chamaesyce celastroides var. kaenana TaxonCode: ChaCelKae

euRUIRY IBA S3PI0.ISR|3 ddASaeWwRYD €7

m Cument NRLS NRS NRS
P opulation Unit el AugmEnEd Mature Immatre  Seedling Total Total Total
Name ;e zesding 2007 =007 2007 Matura mmaturs  $esdling  Populaton Trend Moks
East Kahanahaiki 0 i 0 0 2 0 0
Kaluzk auila Genetic Storage B 4 0 0 0 0 f 4 0 B 4 0
Makus Manage or sEbility ] 45 20 0 0 0 ] 45 20 B9 43 20
North Kahanahaiki Genstic Storage 177 0 0 0 0 0 177 0 0 177 0 0
P uzakanoa Manage ior sabiliby 160 10 0 0 0 0 160 10 0 160 10 0
Total for Taxon: 435 ] 20 0 0 0 434 ] 20 438 59 20

Action Area: QOut

TaxonName: Chamaesyce celastroides var. Kaenana TaxonCode: ChaCelKae

NRLS NRS
Fopulation Unit Maturs | s turs Total Total Total
Name 2007 Maturs mmaturs  $eadiing Population Trend Moks

Kaena (East of A lau) WMansgs for sEbility 2 4 20 0 0 0 2 4 20 k3l 4 20
Kaena and Manage ior sabiliy 30 0 0 0 0 0 0 [ 0 300 0 0
Keawaula [ Kae na)
Kaena and Genstic Storags 5 4 2 0 0 0 47 1 2 51 4 2
Keawaula
[ Keawaula)
Waianae Kai Genstic Storags 33 0 0 0 0 0 33 0 0 33 0 0

Total for Taxon: 05 ] 2 0 0 0 401 5 2 405 B 22

v1-C




2.3 Chamaesyce celastroides var. kaenana 2-15
Table 2.6 Genetic Storage Summary
Partid Storage Status Stor age Goals Met
# of Potential Founder s #Plants  #Plants  #Plans  #Plants
Curent Cumrent NumWWild ==10in =1 ==1 Amny that Met
P opulaticn Unit Mame Mature  Imm. Dead Seedbank Microprop Nurzery Goal
Chamaesycecelastroides var. kaenana
E ast Kahanahaiki 2 0 0 1 0 0 0
Kasna [EaztofAlau) 21 4 0 2 0 0 19
Kasna and Keawaula (Kasna) 300 0 0 53 0 0 o1
Kasna and Keawaula (Keawaula) 31 4 0 2 0 0 12
Kaluakauila 8 4 0 1 0 0 0
M akua a9 45 6 T 0 0 59
Morth Kahanahaiki 177 0 17 13 0 0 11
Puaakanoa 160 10 0 14 0 0 3
Walanae Kai 33 0 0 0 0 0 0
Total # Total # Total #

Flants wi Flants wi Flants w/ Pllftt:lt:at
==10 Seeds == ==1 Army Met Goal
in 5eedbank Mic roprop Nursery

196 0 0 156
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2.4 Chamaesyce herbstii

Requirements for Stability

3 Population Units (PUs)

25 reproducing individuals in each PU (long-lived perennial)
Stable population structure

Threats controlled

Complete genetic representation of all PUs in storage

Major Highlights/Issues Year 4

Stability goal of 25 reproducing individuals met for the Kapuna to Pahole PU. There are
34 mature and 11 immature plants in the wild sites. In addition to the wild sites, 65 plants
have been established in a reintroduction in Pahole.

Large management unit fences now enclose all of the known plants and the
reintroduction in Makaha.

The reintroductions in both the Kapuna to Pahole and Makaha PUs have high
survivorship. After pigs initially disturbed a few plants after they were planted at the
Makaha reintroduction site, 78% (29/37) have survived. At the Pahole site, 91% (63/69)
have survived. Plants reached maturity soon after planting with prolific flowering and
fruiting. Two immature plants were observed for the first time this year at the Pahole
reintroduction site.

Mature seed continues to be collected for propagation for reintroduction from the wild
plants in the Kapuna to Pahole PU.

An extensive seed collection was made at the Pahole reintroduction. The seed was used
to set up storage studies to determine the most appropriate storage conditions for this
taxon. Germination results from seeds stored for propagation have indicated that seeds
stored dry and frozen for 4 years have remained viable.

An individual planted in the Pahole augmentation that was grown from seed collected
from a wild plant in Kapuna is suspected to be a hybrid. This plant will be removed from
the augmentation this year. Material from this plant has been submitted to Dr. Cliff
Morden for genetic analyses. NRS will continue to monitor the site for any other
suspected hybrids.

Plans for Year 5

Continue to collect from wild founders in the Kapuna to Pahole PU to supplement the
Pahole and Makaha reintroductions.

Supplement both the Makaha and Pahole reintroduction with plants from
underrepresented or additional founders .

Continue to facilitate research on Chamaesyce by the UH Botany Department
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Table 2.7 Taxon Status Summary

Action Area: In

TaxonName: Chamaesyce herbstii

TaxonCode: ChaHer

Cument NRE MRS MRS
Fopulation Unit Augmenied e Immature S no Total Total Total
Mame Feing P, 007 Maturs  Immaturs  3sediing  Fopulston Trend Moks
Kapuna to Pahole Manage ior sabiliby 4 23 44 0 Lif] BT 0 o7 9 0
Total for Taxon: 24 23 44 0 in} BT 0 7 33 0
Action Area: Out
TaxonName: Chamaesyce herbstii TaxonCode: ChaHer
NRLS NR5
Fopulation Unit Maturs | s turs Total Total Total
Name 2007 Matura mmatura  $eadling  Population Trend Moks
Makaha 0 z 0 & 23 0
West Makaleha 0 0 0 0 0 0
Total for Taxon: 0 0 i 23 0 0 z 0 & 23 0

11SQ48Y d2Asaewry) #'Z
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2.4 Chamaesyce herbstii

Table 2.8 Genetic Storage Summary
Partid Storage Status Storage Goals Met
Hof Potential Founder s #Plants  #Plants  #Plant  #Plants
Cument Cument NumWild ==10in #=1 ==1 Amy that Met
P opulation Unit Name Mature  Imm. Dead Seedbank  Microprop  Mursery Goal
Chamaesyce herbstii
Kapuna to Pahole 34 11 19 al 0 25 17
Total # Total # Total #
Plants w/ Plants w/ Plants wif Pll-l:tt: It: at
»=10 Seeds == ==1 Army Met Goal
in 5eedbank  Mic roprop Nursery
A 1] 25 17
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2.5 Cyanea grimesiana subsp. obatae

Requirements for Stability

4 Population Units (PUs)
100 reproducing individuals in each PU (short-lived perennial with large fluctuations in

population size and recent history of decline)

Stable population structure
Threats controlled
Complete genetic representation of all PUs in storage

Major Highlights/Issues Year 4

Genetic storage goals have been met for all available founders in the North branch of
South ‘Ekahanui, South Kalua‘a, Makaha, and Central Kalua‘a PUs.

Reintroductions have begun in all Manage for Stabililty PUs.

Mature, viable seed was collected from the last (fifth) Pahole founder, represented at the
Pahole reintroduction. Propagation is currently underway to reintroduce more of this
stock into the Pahole reintroduction.

Seed was sent to the National Center for Genetic Resource Preservation in Colorado for
-150°C (IN2) storage testing.

A large scale management unit fence was completed at Pu‘u Palikea. It includes more C.
grimesiana habitat for use in additional augmentations of the Palikea (South Palawai)
PU.

Another large scale management unit fence was completed at ‘Ekahanui. It includes more
C. grimesiana habitat for use in additional augmentations of the North branch of South
‘Ekahanui PU.

Construction of the large scale management unit fence in the Kapuna and Keawapilau
portion of the Pahole to West Makaleha PU has been completed by Oahu NARS.

Plans for Year 5

Supplement the reintroductions at ‘Ekahanui, Pahole and Kalua“‘a.

Prepare Pahole stock for reintroduction. After mature, collect seed for use in additional
reintroductions and storage.

Begin augmentation of the West Makaleha portion of the Pahole to West Makaleha PU
Continue to collect seed for storage and propagation for future reintroductions from the
plant in the Makaha PU.

Continue to collect for genetic storage from the individual at Palikea Gulch, and from any
newly mature founders in the Pahole to West Makaleha and Palikea (South Palawai) PUs.
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Table 2.9 Taxon Status Summary

Action Area: In

TaxonName: Cyanea grimesiana subsp. obatae

TaxonCode: CyaGriOba

Curremt  Curenl  Current Current Cument Cument MRS MRS MRS
Fopulaticn Unit Management Matre  mmature E=eding Augmented  Augmen=d AugmeEni=d giamre |mmatre Sesdling Totsl Total Total
Hame Diesignation (i) LT MEUR mmEure  FEsing =007 =007 =007 Maturs  Immaturs  Sedling  Fopulafon Trend Moes

Fahaole to West Mansgs or sBbiliy [} [} 4 28 8 1] 25 B 8 M 13 4 The s==dlings st the wild

Makaleha sie were observed as
immature in the last year
and 3 new rein trod wotion
sie was established in
Fahole

Total for Taxon: 3] 3] 4 28 ] 0 il ] ] M 15 4
Action Area: Out
TaxonMName: Cyanea grimesiana subsp. obatae TaxonCode: CyaGriOba
Currenf  Curent  Cumrent Current Cument Cument MRS MRS MRS
Fopulaticn Unit Management Maure  mmatre S=2dihg Augmenisd Augmemi=d AUDMETRI giane Immaturs Ssedling Total Total Total
Name Diesignation [(WVid) (Wi} (Vi) = A ] mmature  Sesding =007 2007 2007 Maturs  Immaturs  $esdling  Populsfion Trend Noks

Central Kaluaa Manage br sbility i 1] 1] 10 45 1] i3 30 1] 1" 45 o Addiional plants wers
sdded to existing
reintreduction sites and
some o f the reintroduced
mature plants have disd

Makaha Mansgs or sBbiliy 1 1] 1] 1] 1] 1] i 1] 1 1] 1] This plant has besn
obseread in the lastyear

North branch of Genstic Storags 1] 1] 1] 30 1] 1] 23 4 1] 30 1] 1] All of the reinroduced plants

South Ekahanui hawe matured in the last year

Falikea [South Mansgs or sBbiliy 10 35 1] T8 4 1] Ti 25 10 ] 3 1] An increase in the wild site

F alaw ai) was observed and ibona
plants were reintroducad in
the Iz st year

Falikea Gulkch Genstic Storags 1] 1 1] 1] 1] 1] 1] i [] 1 1] This plant has besn
obseread in the lastyear

South Kaluaa Genstic Storags 1] 1] 1] 5 14 0 8 B 1] 3 14 1] Muaonitoring showed no
change in the lsst year

Total for Taxon: 1z k] 1] 123 i} 0 23 T8 i] 135 ] L]

aeeqo “dsqns euelsswb eaueA) 5
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2.5 Cyanea grimesiana subsp. obatae 2-21
Table 2.10 Genetic Storage Summary
Partid Storage Status Storage Goals Met
#of Polential Founders #Plants  #Plants  #Plan # Plants
Cument Cument MumWWild ==101n w=1 ==1 Amy that Met
P opulation Unit Mame Mature  Imm. Dead Seedbank  Microprop Nurzery Goal
Cyanea grimesiana subsp. obatae
Central Kaluaa 1 0 0 1 0 1 1
Makaha 1 0 0 1 0 1 1
MWaorth branch of South Ekahanui 0 0 2 1 2 2 2
P ahole to West Makalsha 1 1 3 9 0 7 9
P alikea (South Palawai) 10 35 4 13 5 5 13
Palikea Gulch 0 1 0 0 0 0 0
South Kaluaa 0 0 1 1 0 1 1
Total # Total # Total # Total &
Liserds om " Iohmy  Flantsthat
in 3eedbank Microprop  Mursery
.- 7 17 27
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2.6 Cyanea longiflora

Requirements for Stability:
e 3 Population Units (PUs)
e 75 reproducing individuals in each PU (short-lived perennial with fluctuating population
numbers and trend of local decline)
e Threats controlled
e Complete genetic representation of all PUs in storage

Major Highlights/Issues Year 4

e A large scale management unit fence was completed by O‘ahu NARS in the Kapuna and
Keawapilau portion of the Kapuna to West Makaleha PU. No plants in this PU are
threatened by ungulates.

e The reintroduction in West Makaleha has an 83% survivorship since 2005.

e Mature seed was collected for genetic storage and propagation from additional founders
in the Kapuna to West Makaleha PU. So far, there are seeds stored from 54 individual
plants from all PUs.

Plans for Year 5
e Continue to supplement the reintroductions in the Kapuna to West Makaleha PU and
determine new outplanting sites.
e Work with NARS to develop an augmentation strategy for the Pahole PU.
e NRS will continue to collect seeds from unrepresented individuals in all PUs for genetic
storage.
e Begin augmentation of the Makaha and Wai‘anae Kai PU.
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Table 2.11 Taxon Status Summary

Action Area: In

eJo|y16uo| eaueld 97

TaxonName: Cyanea longiflora TaxonCode: CyalLon
MRS MRS MRS
P opulation Unit Managemsant Msturs Immature S 1 Totsl Toital Total
Hame e I Maturs mmaturs  Sedling  Populston Trend NokEs
Kapuna to West Manage or sEbiliny 23 3 12 4 0 23 35 4 33 27 1
Makakha
Pahole Manage or sEbiliny 51 43 15 o o o 5D 83 2 o1 | 43 13
Total for Taxon: T4 55 [ 12 4 2 73 o8 25 86 70 16
Action Area: Out
TaxonName: Cyanea longiflora TaxonCode: CyalLon
Cument MRS MRS
P opulation Unit Augmenied Msturs | s turs Total Toital Total
Name Sexding 2007 Mzturs  mmaturs  $essdiing  Populston Trend Noks
Makaha and o 3 5 2 2 10 0
Waianze Kai
Total for Taxon: 2z LI ] 0 0 0 3 5 Z 2 10 [
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Table 2.12 Genetic Storage Summary

Partid Storage Status Storage Goals Met
H of Potential Founder s #Plants  #Plants  #PlanE  #Plants
Cument Cumrent MumVyid == 10in =1 ==1.4my  that Met
P opulation Unit Mame Mature  Imm. Dead Seedbank Microprop  Mursery Goal
Cyanea longiflora
Kapuna to VWe=st Makaleha 23 13 2 16 1 4 16
Makaha and ¥VWaianas Kai 2 10 2 2 1 1 2
P ahole 51 43 7 ¥ 1 3 35
Total # Total # Total # Total #
Plants v/ Pla nts v/ Plants w/
==10 Seeds == ==1 Army P::;t't sﬁt;;t
in S5eedbank Mic roprop Mursery
o4 3 ] £4
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2.7 Cyanea superba subsp. superba

Requirements for Stability

4 Population Units (PUs)

50 reproducing individuals in each PU (long-lived perennial with a history of precipitous
decline, extirpated in the wild, and extremely low genetic variability)

Threats controlled

Complete genetic representation in storage of all PUs

Major Highlights/Issues Year 4

Stability goal of 50 reproducing individuals met with reintroduction at the Pahole to
Kapuna PU.

The genetic storage goal for the 3 original founders in the Kahanahaiki PU has been met.
The only remaining F, individual from the fourth original founder (MMR-A-2) has died.
It was planted in the Kahanahaiki reintroduction site but died before mature seed could be
collected.

Additional plants were added to the reintroductions in Kahanahaiki and Pahole to balance
the 3 available founders.

NRS is currently supporting research to document the reproductive biology of C. superba
by UH graduate student Richard Pender.

A large scale management unit fence was completed by O‘ahu NARS in the Kapuna
portion of the Pahole to Kapuna PU.

Plans for Year 5

Begin reintroduction of the Makaha PU.

Continue to balance founders at the reintroduction sites in both the Kahanahaiki and
Pahole to Kapuna PUs.

Continue slug control research with Sluggo® in the field.

2008 Makua Implementation Plan Status Report
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Table 2.13 Taxon Status Summary

Action Area: In

TaxonName: Cyanea superba subsp. superba

TaxonCode: CyaSupSup

Current Cument Cument NRS MRS
Fopulation Unit Augmenied Augmenied Augmenied Maturs | rnma ture Toital Toital Total
Hame Matue mmat e Seading =007 2007 Maturs mimaturs Zeadling  Populsfion Trend MoEs
Kahanahaiki ] 128 0 15 2z 0 18 126 0
Total for Taxon: 0 0 0 18 128 0 13 32 0 18 126 0
Action Area: Out
TaxonName: Cyanea superba subsp. superba TaxonCode: CyaSupSup
Curerl  Curment Current Cument Cument MRS MRS
Fopulation Unit mmature  Sesdiing  Augmented  Augmenmed  Augmenisd Maturs | rnma ture Toital Toital Total
Name (I} (i I Maue mmatu e Secding T =007 Maturs mmature  Seadiing  Fopulston Trend Noks
Central and East 0 0 0 0 [ 0 0 0 0 0 0 This rein redu ction will begin
Makaleha n the MU fznos is
complete
Makaha 0 0 0 0 0 0 0 0 0 0 0 This rein redu cticn will begin
n Januany 2005
Pahole to Kapuna 0 0 3z B85 0 T2 68 0 82 B3 0
Total for Taxon: 0 0 0 2z BE 0 T2 23 0 82 B3 0

eqJadns ‘dsqns eqdadns eauek) L7
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2.7 Cyanea superba subsp. superba

2-27

Table 2.14 Genetic Storage Summary
Partid Storage Status Stor age Goals Met
# of Potential Founder s £Pants  #Plants  #Plank # Plants
Cument Cument MumWild ==10in =1 ==1Amy  that Met
P opulation Unit Name Mature  Imm. Dead Seedbank Microprop  Nursery Goal
Cyanea superia subsp. superba
Kahanahaiki 0 0 6 3 3 3 3
Total # Total # Total #
Plants w/ Plants w/  Plants wf ng:: It: at
==10 Seeds ==q ==1 Army Met Goal
in S5eedbank Microprop Nursery

3

3

3

[¥)
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2. 8 Cyrtandra dentata

Requirements for Stability:

4 Population Units (PUs)

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 Year 4

e The stability goal of 50 reproducing individuals has been met for the Kahanahaiki and
Pahole to Kapuna to West Makaleha PUs.

e The genetic storage goals have been met for the Pahole to Kapuna to West Makaleha PU.

e NRS continue to work on a license agreement with Kamehameha Schools for fencing and
other management at the ‘Opacula and Kawai Iki PUs.

e A large management unit fence around most of the plants in the Kapuna and Keawapilau
sections of the Pahole to Kapuna to West Makaleha PU was completed.

Plans for Year 5
e Monitor the ‘Opae‘ula PU and determine the fence line placement.
e Establish genetic storage collections from the Central Makaleha, Kawai Iki and ‘Opae‘ula
PUs.

e Work with Botanist Joel Lau to update population estimates of pure C. dentata in the
Kawai Iki PU.

2008 Makua Implementation Plan Status Report
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Table 2.15 Status Summary

Action Area: In

TaxonName: Cyrtandra dentata TaxonCode: CyrDen

elRIUSP RIPURLIAD 8T

C Current Cument Cument MRS MRS MRS
Fopulation Unit Augmen gmer igmern M aturs Immature S Toital Total Total
Name = =007 Maturs mmaturs  2e:dling  Populsfion Trend MoEs
Kahanahaiki Manags or sBEbiliy 155 BT 27 0 0 0 158 BT 27 136 7 27 Mo monitoring in the last year
Fahole to Kapuna to  Manags ©r sEhility 542 B30 173 0 0 0 B34 520 171 42 330 173 Mo monitoring in the last year
West Makaleha
Total for Taxon: i ] RET 200 0 0 0 it LT 158 [iu BT 200

Action Area: Out

TaxonName: Cyrtandra dentata TaxonCode: CyrDen

Current Cument Cument NRS MRS NRS
Fopulation Unit g Augmented Augmenied Augmened Immature S Toital Total Total
Name MR mmaire Sesding =007 Msturs  immature  $esdling  Fopulston Trend Noes
Central Makaleha 0 0 0 3 0 0 3 0 0 Mo monitoring in the last year
Kawaiiki [Koolaus) Manags or sBEbiliy 15 31 35 0 0 0 15 31 k] 13 M 39 Mo monitoring in the last year
O paeula|Koollus) Manags or sBEbiliy 18 12 0 0 0 0 18 12 0 16 12 0 Mo monitoring in the last year
Total for Taxon: 4 43 k] 0 0 0 4 43 k] M 43 3

6CC




2.8 Cyrtandra dentata 2-30
Table 2.16 Genetic Storage Summary
Partid Storage Status Storage Goals Met
# of Potential Founder s £Plants  #Plants  #Plans  #Plants
Cument Cument MumWild »=101in =1 ==1 Amy  that Met
P opulaticn Unit Name Mature  Imm. Dead Seedbank  Microprop Mursery Goal
Cyrtandra dentata
Central M akaleha 3 0 0 0 0 0 0
Kahanahaiki 156 o 0 H 0 0 21
Kawaiiki (Koolaus) 15 3 0 0 0 0 0
O paeula (Koolaus) 16 12 0 0 0 0 0
P ahole to Kapuna to VWest 542 530 0 ] 0 1 30
M akaleha
Total # Total # Total # Total &
Plants wi Plants v/ Flants wi Flants that
==10 Seeds ==1 ==1 Army Met Goal
in 3eedbank Microprop MNursery
70 0 1 7
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2.9 Delissea subcordata

Requirements for Stability:

4 Population Units (PUs)

100 reproducing individuals in each PU (short-lived perennial with population
fluctuations and local declines, potentially an obligate out-crosser)

Threats controlled

Complete genetic representation of all PUs in storage

Major Highlights/Issues Year 4

Stability goal of 100 reproducing individuals met for the Kahanahaiki to Keawapilau PU.
Genetic Storage goals have been met with seed storage of all of the mature founders in all
PUs except for one new mature plant in the Kalua‘a PU.

Reintroductions of Kealia and Palikea Gulch stock for Genetic Storage collections
continue to be supplemented in order to balance founders.

Seedlings have been observed at reintroduction sites in the Kahanahaiki to Keawapilau,
Kalua‘a and ‘Ekahanui PUs.

New immature plants were observed at the South Mohiakea, Palawai and Kalua‘a PUs.

Plans for Year 5

Continue to supplement the augmentations in the Kahanahaiki to Keawapilau, ‘Ekahanui
and Kalua‘a PUs in order to balance founders at these Manage for Stability PUs.
Continue to supplement the reintroductions of the Kealia and Palikea Gulch stock for
genetic storage.

Molecular analyses of stock from all PUs by Bishop Museum.

Collect fruit from any new mature plants in the Kalua‘a (or any other) PU.

Continue to collect from all PUs to meet genetic storage goals. When the wild founder
plants have died, genetic storage collections will be initiated from reintroductions of that
founder.

Construct a large scale management unit fence in Manuwai to protect sites for future
reintroduction.

Develop the reintroduction strategy for the Manuwai PU.

2008 Makua Implementation Plan Status Report
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Table 2.17 Taxon Status Summary

Action Area: In

erepJoaqns easst|ag 6°'¢

TaxonName: Delissea subcordata TaxonCode: DelSub
NRS NRS NRS
P opulation Unit Msturs Immature S 1 Totsl Toital Total
Name =007 - Mature  immaturs  Sesdling  Populston Trend Motes

Kahanahaiki to 2 0 138 4 0
Keawapilau
South Mohiakea Genstic Storage 3 3 0 0 0 0 i 0 0 3 3 0

Total for Taxon: B 3 0 134 41 0 24 0 142 44 0
Action Area: Qut
TaxonName: Delissea subcordata TaxonCode: DelSub

NRS NRS NRS
P opulation Unit Msturs Immature S 1 Total Toital Total
Mame 2007 - Mature mmature  Seadling  Populston Trend Noks
Ekahanui 113 0 0 58 7 0
Kaluaa Manage or sEbiliny 2 i 0 24 5 25 i T 26 T 3
Kealia Genstic Storage 2 0 0 T 45 0 T 4 0 5 43 0 3l plants wers
nt=d inte Kzlues k=il
n the last year

Manwwai 0 0 0 0 0 0 0 [ 0 0 0 0
Palawai 3 3 0 0 0 0 4 0 3 3 0
Falikea Gulkch Genstic Storage 1 0 0 52 T 0 11 T 0 33 T 0

Total for Taxon: ] 0 T8 30 5 &0 77 ] 1889 139 3

(454




2.9 Delissea subcordata 2-33

Table 2.18 Genetic Storage Summary

Partid Storage Status Stor age Goals Met
Hof Potential Founder s #Plants  #Plants  #Plans  #Plants
Cument Cument NumWild == 10in ==1 ==1 Amy  that Met
P opulation Unit Name Mature  Imm. Dead Seedbank  Wicroprop Nurzery Goal
Delissea subcordata
E kahanui 3 0 3 6 0 5 ]
Kahanahaiki to Keawapilau 5 0 8 11 1 g 11
Kaluaa 2 ] 0 2 0 1 2
K.ealia pd 0 0 2 0 1 2
P alawai 3 3 3 B 0 1 ]
P alikea Gulch 1 0 5 5 4 45 6
South Mohiakea 3 3 3 3 0 3 4
Total # Total # Total # Total &
Flants w/ Plants w/ Plants wi Flants that
>=10 Seeds ==1 ==1 Army Met Goal

in Seedbank Microprop Mursery

¥ 3 24 7
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2.10 Dubautia herbstobatae

Requirements for Stability

3 Population Units (PUs)

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 Year 4

Both the ‘Ohikilolo Mauka and ‘Ohikilolo Makai PUs meet the stability goal having
more than 50 reproducing individuals.

NRS pioneered a new access route to the plants at the Makaha PU allowing for more
regular monitoring and management without requiring a helicopter.

Until seed collection and storage techniques are determined, genetic storage goals will be
met by holding clones in the greenhouse. Several founders in the greenhouse collection of
clones from the Makaha, Kamaile‘unu and Wai‘anae Kai PUs flowered this year and
seeds were collected as they matured. The plants were kept inside the greenhouse and
seed set was extremely low. The plants have now been moved outside to test ambient
pollination next year, in the hope that more pollinators will be present and this will
increase seed set.

Plans for Year 5

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

Continue ambient pollination of greenhouse plants to produce enough seed to meet
genetic storage goals for the Makaha, Kamaile‘unu and Wai‘anae Kai PUs.

Collect cuttings from additional plants in the Makaha and Wai‘anae Kai PUs to increase
founder representation in the greenhouse collection to use for producing seeds for genetic
storage.

Conduct a thorough monitoring of sites within the ‘Ohikilolo Mauka and ‘Ohikilolo
Makai PUs.

Determine the need for ungulate protection at the Makaha PU.

2008 Makua Implementation Plan Status Report
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Table 2.19 Taxon Status Summary

Action Area:

TaxonName: Dubautia herbstobatae TaxonCode: DubHer
MRS MRS
Fopulation Unit M aturs |mimna turs Toital Toital Totsl
MName =007 =007 Maturs  immaturs  Zesdling  Fopulsfion Trend Motes
Keaau T 0 T0 0 0 Mo monitring in the last year
Makaha/Chikilolo 35D 0 330 0 0 Mo monitring in the last year
Crhikilele Makai Manage br sbility A58 0 [ A58 [ 338 0 0 Mo moniring in the last year
Ohikilole Mauka Manags r sBEbiliy 352 i 0 352 i 32 & 0 Mo monitring in the last year
Total for Taxon: 160 & 0 160 i 1160 [ 0
Action Area: Out
TaxonName: Dubautia herbstobatae TaxonCode: DubHer
Cumen NRS NRS
Fopulation Unit Augmenied M aturs |mimna turs Toitsl Toital Total
Hame Seeaing 2007 2007 Mzturs  Immaturs  Sesdling  Populzfion Trend Noks
Kam aileunu [ [ [ 0 0 0 Mo monikring since 2001
Makaha Manags r sBEbiliy 38 0 38 36 1 0 Maon
changs
Waianae Kai v 4 0 v 4 10 4 0 Mo monitring in the last year
Total for Taxon: 43 i 0 43 5 48 3 0

aeleqolsqJsy enneqna 01°Z
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2.10 Dubautia herbstobatae
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Table 2.20 Genetic Storage Summary

Partid Storage Status Storage Goals Met
# of Potential Founder = #Plants  #Plants  #Plans  #Plants
Cument Cument NumWild ==10n =1 ==1 Amy that Met
P opulation Unit Name Mature Imm. Dead Seedbank Microprop Nursery Goal
Dubautia herbstobatae
F.amaileunu 0 0 1 1 1 1 1
Keaau 70 0 0 0 0 0 0
IMakaha 35 1 4 12 0 7 11
M akaha/Ohikilolo 350 0 0 1 0 0 0
O hikilolo M akai 358 0 0 0 0 0 0
Crhikilolo Mauka 382 L 0 1 0 0 1
Waianae Kal 10 0 5 0 4 4
Total # Total # Total # Total
iy Soeds | oot oot fmy  Plartstha
in Seedbank Microprop Mursery
20 1 12 17
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2.11 Flueggea neowawraea

Requirements for Stability
e 4 Population Units (PU)

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 representation of all PUs in storage

Major Highlights/Issues for Year 4

Collections of clones from mature trees have been established and are being held in a
living collection at the Pahole Mid Elevation Nursery from 20 of the 36 known trees.
Collections from four unrepresented trees in the Pahole NAR section of the Kahanahaiki
to Kapuna PU continued and cuttings are being propagated by the State Horticulturist.
Pollen stored for 1.5 years has been used to pollinate female nursery stock and produced
seed with the same high viability as seeds resulting from crosses with fresh pollen.

The genetic storage goal has been met for one tree from Central Makaleha by storing
seeds collected from clones in the greenhouse living collection. NRS expect other
founders to reach that goal in the coming year.

Plans for Year 5

Monitor and collect from the sixteen wild individuals that are not yet represented by
clones in the greenhouse.

Determine the sex of the ten remaining unknown trees.

Supplement the Makaha and Kahanahaiki to Kapuna PUs with stock grown from seed
collected from the living collection in the greenhouse.

Continue research on BTB control using traps baited with ethanol in combination with
repellants.

NRS will continue to collect seeds for propagation and genetic storage from the
greenhouse collection. The saplings grown from these collections will be used to begin
reintroductions in the Central and East Makaleha and Kahanahaiki to Kapuna PUs.

2008 Makua Implementation Plan Status Report
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Table 2.21 Taxon Status Summary

Action Area: In

TaxonName: Flueggea neowawraea

TaxonCode: FluNeo

Current Current Currert Current Current Current MRS MRS MRS
Population Unit Management Miature  Immature  Seeding Augmentad Augmented  Augmented Mature Immature  Seeding Total Tatal Total
Name Designation ol Cunild’ il d) dature Imim ature Seedling 2007 2007 2007 Mature Imnmaure Seeding  Population Trend Notes

Kahanahaiki to Manage far stability 7 I 1] 0 BY 1] 7 72 0 7 67 0 Five of the outplanted

Kapuna immature trees have died in
the last year

Ohikilolo Genetic Storage 1 ] 0 0 0 1] 1 1] 0 1 0 0 Manitoring showed no
change inthe last year

West Makaleha Genetic Storage & 1] 0 0 0 1] 5} 1] 0 5 0 0 One aof the mature trees was
mistakenly doukle counted
until this year

Total for Taxon: 13 ] 0 0 G 1] 14 72 0 13 67 1]
Action Area; Out
TaxonName: Flueggea neowawraea TaxonCode: FluNeo
Current Current Currert Current Current Current MRS MRS MRS
Population Unit Management ol Sture Immature  Seedling  Augmented Augmented Augmented Mature Immature  Seedling Total Total Total
Name Diesignatiar il oy Onildy - (il Mature Immature  Seedling 2007 2007 2007 Mature  Immature  Seeding  Population Trend MNotes

Central and East Manage for stahility 3} 1] 0 0 0 ] a 1] 0 5 0 0 Manitaring showed no

Makaleha change inthe lastvear

Halona Genetic Storage 2 I 1] 0 ] 1] 21 a 0 2 0 0 Mo monitoring inthe last vear

Kauhiuhi Genetic Storage 1 1] 0 0 0 1] 1 1] 0 1 0 0 Mo monitoring in the last vear

Makaha Manage for stahility 10 1] 0 0 0 ] 10 1] 0 10 0 0 Maonitaring showed no
change inthe last year

Manuwai Manage 0 1] 0 0 0 1] i} 1] 0 0 0 0 Reintraductions will begin

reirtroduction for once MLl fences are
stahility complete

Mikilua Gengtic Starage 1 1] 0 0 0 1] 1 1] 0 1 0 0 Manitoring showed no
change inthe last year

Mt. KaalaNAR Genetic Storage 3 1] 0 0 0 1] 3 1] 0 3 0 0 Monitoring showed no
change inthe last year

Nanakuli, south Genetic Storage 1 1] 0 0 0 1] 1 1] 0 1 0 0 Mo monitoring in the last vear

branch

Total for Taxon: 23 0 1] a a i} 23 1} 1] 23 0 0

earIMeMOoau eabbn|q4 11°¢
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Chapter 2.11 Flueggea neowawraea 2-39

Table 2.22 Genetic Storage Summary

Partid Stoage Status Storage Goals Met
Hof Potenial Founder s #Plants  #Plants  #Plant #Dlants
Cument Cument NumVWild ==101n ==1 ==1 Amy that Met
P opulation Unit N ame Mature  Imm. Dead Seedbank Microprop Nursery Goal
Flueggea necwavwraca
Central and E ast Makaleha 3 0 1 1 1 3 2
Halona 2 0 0 0 0 2 0
Kahanahaiki to Kapuna 7 0 0 1 0 3 1
Kauhiuhi 1 0 0 0 0 1 0
Makaha 10 0 0 1 0 7 2
Mikilua 1 0 0 0 0 0 0
Mt. Kaala NAR 3 0 0 1 1 1 1
Nanakuli, =outh branch 1 0 0 0 0 1 0
Ohikilolo 1 0 1 0 0 1 1
West Makaleha 5 0 0 0 0 3 1
Plantsw/  Partswl  Phnwl  proii
==10 Seeds == =={ Army Met Goal

in 3eedbank Microprop Nursery

4 s s 8

2007 Makua Implementation Plan Status Report
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2.12 Gouania vitifolia

Requirements for Stability

3 population units (PUs)

50 reproducing individuals (suspected dioecy)

Stable population structure

Threats controlled

Genetic storage collections from PUs managed for stability

Major Highlights/Issues for Year 4

The genetic storage goal has been met for the Kea‘au PU.

An ungulate fence was completed around the Wai‘anae Kai PU.

NRS and O‘ahu Plant Extinction Prevention program staff have continued collection of
mature seed for genetic storage from the Kea‘au PU. There is seed from 46 individuals in
storage.

Germination protocols have been established and seeds were found to have physical
dormancy. This may suggest the following: 1) seeds likely form a persistent soil seed bank;
2) seeds will likely have long-term ex situ storage potential.

Plans for Year 5

Survey historic locations in Makaleha.

Determine suitable habitat in Makaha, Makaleha and Manuwai for reintroduction

Work with DOFAW to improve the fire access road to provide better access in case of a fire
that threatens the Kea‘au PU.

Continue collections of seed from the Kea‘au PU until storage goals are met.

Secure clones of the Wai‘anae PU in the greenhouse living collection for genetic storage.
Pollination and breeding system studies will begin with the greenhouse collection of clones
from the Wai‘anae Kai and Kea‘au PUs.

Determine the fenceline and work with DOFAW to complete the Environmental Assessment
for the Management Unit fence around the Kea‘au PU.

2008 Makua Implementation Plan Status Report
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Table 2.23 Taxon Status Summary

Action Area: In

TaxonName: Gouania vitifolia

Curent Current

Augmented  Augmented

TaxonCode: GouVit

Total
Seedling

Population Trend Motes

0

Cneimmatue plart was
obgervedin the known site

Population Unit hWanagement Mature  Immature
Name Designation oy OWild)
Keaau hanage for stability i 1
Total for Taxon: 60 1

MRS MRS MRS

W ature Immature  Seedling  Tetal Total
2007 2007 Jngp Mt Immere
i 0 i} 60 1
a0 1] 0 60 1

Action Area: Out

TaxonName: Gouania vitifolia

Cument Current

Augmernted  Augmented

TaxonCode: GouVit

Total
Saedling

Population Trend Motes

0

Reintroduction will begin
when site is determined

MRS will revisit historic sites
inMakaleha inthe next year
and reintroduction will hegin
oncethefence is complete

Maritaring showed no
change inthe lastyear

Population Unit Management Mature  Immature
Name Designation oy OWild)
Makaha Manage i] 0
reintroduction for
stability
Makal eha or hanage i] 0
Manuwai reintroduction for
stability
Wai anae Kai Genetic Starage 2 a
Total for Taxon: 2 0

MRS MRS MRS
Mature Immature Seeding  Tetsl | Tﬂ’f:'
2007 2007 2007 ure mmelre
i] 1] 0 0 0
a i] i} 0 0
2 i] i} 2 0
2 1] 0 2 0

eI|0JIIA BIUENOD T[T Jodey)
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Chapter 2.12 Gouania vitifolia
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Table 2.24 Genetic Storage Summary

Partial Storage Status Storage Goals Met
#of Potential Founders #Plats  #Plants  #Plarts # Plarts
Current  Current  MumWild == 10100 ==1 ==1 Anny that Met
Populgion Urit Mame Mature |Imim. Dead Zeedhank  MWicroprop Mursery Goal
Gouania vitifolia
Keaau 60 1 0 46 12 0 33
Waianae Kai 2 0 il 0 0 il 0
Total # Total # Total #
Plarks wi  Plarts w/  Plarks wf kel # Flarts
==10 Seeds =1 =1 by
in Seedbark Microprop Mursery
35

45 12 0
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2.13 Hedyotis degeneri var. degeneri

Requirements for Stability:

3 Population Units (PUs)

50 reproducing individuals in each PU (short-lived perennial)
Threats controlled

Stable population structure

Complete genetic representation of all PUs in storage

Major Highlights/Issues Year 4

Stability goal of 50 reproducing individuals met for the Kahanahaiki to Pahole PU.
Seed collections for genetic storage and propagation continued from all extant PUs.
After thorough monitoring of the Pahole section of the Kahanahaiki to Pahole PU, NRS
revised the population estimates to include many more younger plants.

Plans for Year 5

NRS will survey for new locations in the East branch of East Makaleha PU.

Genetic storage collection efforts will continue at all PUs.

A large management unit ungulate fence is planned to be completed around the Manuwai
portion of the Alaiheihe to Manuwai PU in the next two years.

Determine the need to protect the Central Makaleha and West branch of East Makaleha
PU from ungulates.

2008 Makua Implementation Plan Status Report
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Table 2.25 Taxon Status Summary

Action Area: In

TaxonName: Hedyotis degeneri var. degeneri

TaxonCode: HedDegDeg

Current Current Current Current Current Current MRS MRS MRS
Population Unit tlanagement Mature  Immature Seedling  Augmented Augmented Augmented  pature Imtnature  Seeding  Total Tatal Total
Name Desighation il dy auildy - atild) tature Immature  Seedling 2007 2007 2007 Mature  Immaure  Seeding  Population Trend Motes
Kahanahaik to Manage for stability 186 208 101 0 0 0 243 9 a 186 205 101 Fopulation estimates were
Pahole rewised after tharough
monitoring in the last year
Total for Taxon: 186 2058 101 ] 0 0 243 ] g 186 205 101
Action Area: Out
TaxonName: Hedyotis degeneri var. degeneri TaxonCode: HedDegDeg
Current Current Current Current Current Current MRS MRS MRS
Population Unit Management M ature Immature  Seedliing  Augmerted Augmerted Augmented Mature Immature  Seedling Total Total Total
Name Designation Bl CHDMEE TOMIRDT THMatgies Himmamie Tsesdine” s 2007 ooy Metwe  Immature  Seeding  Population Trend Motes
Alaiheihe and Manage for stability i 5] 1 0 0 0 il 5} 1 K| ] 1 Manitaring showed no
Manuwai change inthe last vear
Central Makal eha Manage for stability 21 it 0 0 0 0 26 10 1T 21 39 0 Fopulation estimates wera
and West Branch of revised after tharough
East Makaleha manitoring in the last year
East branch of East  Genetic Storage i} 0 0 0 0 0 i} 1} 1] 0 0 0 o monioring in the last year
Makaleha
Total for Taxon: 52 45 1 0 0 0 56 16 18 52 45 1

11auafap “Tea 11auabap snoApsH €1 ¢ 1dey)
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Chapter 2.13 Hedyotis degeneri var. degeneri 2-45

Table 2.26 Genetic Storage Summary

FPartid Storage Status Storage Goals Met
#of Potential Founder s #Plants  #Plarts  #Plarts # Plarts
Current  Currert Mumiyild =101In _:~=1 ==1 Anmy that Met
Population Unit kame Mature . Dead Seedbank  Microprop Mursery Goal
Hedyotis degeneri var. degener
Alsiheihe and Manungi I 53 2 25 1 ] 23
entral Mak aleha and VWest 21 39 19 & 1] 1 23
Branch of Eagt Makalzha
Eas branch of East Makaleha 0 0 0 0 0 0 a0
Kahanshaiki to Pahale 186 205 ] 40 1] 4 a0
Total # Total # Total & Tctal # Plarts
Flants w/ Flarts wf Flarts wi that Met Goal
==10 Seeds == ==1 Ay

in Seedbark Microprop Mursery

93 1 ] 7
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2.14 Hedyotis parvula

Requirements for Stability:

3 Population Units (PUs)

50 reproducing individuals in each PU (short-lived perennial)
Stable population structure

Threats controlled

Complete genetic representation in storage of all PUs

Major Highlights/Issues Year 4
e Both extant PUs have met the stability goal of having more than 50 reproducing plants
e Genetic storage goals have been met for both extant PUs.

Plans for Year 5
e Conduct a thorough monitoring of the ‘Ohikilolo PU focusing on locating juvenile plants.

2008 Makua Implementation Plan Status Report



Table 2.27 Taxon Status Summary

Action Area: In

TaxonName: Hedyotis parvula TaxonCode: HedPar
Current Current Current Current Current Current MRS MRS MRS
Population Unit Managerment Mature  Immature  Seedling  Augmented Augmented Augmented  Mopre Immature  Seedling  Total Tetal Total
Name Designation Qnfild) ] (i iy hlature Immature Seedling 2007 2007 007 Mature Immaure Seeding  Population Trend Motes
Ohikilolo Manage for stability 120 28 40 I} 1} 0 120 28 a0 120 28 40 Mo maonttaring in the last year
Total for Taxon: 120 28 an 1} i} i} 120 28 40 120 28 40

Action Area: Out

woday smels ue[q uonejuswadwy e 00T

TaxonName: Hedyotis parvula TaxonCode: HedPar
Current Current Current Current Current Current MRS MRS MRS
P'Dpllldil]ﬂ Unit Managemem hd gture Imm.?tule 5995!“”9 Augmented  Augmented AUQmEIl"‘Ed Mature Immature Seed"ng Total Total Total
Name Desighation il d) oniildy o0 ildy hlature Immature Seedling 2007 2007 2007 Mature Irrnature Seedling Population Trend Motes
East Makaleha hanage i] i i} i} i} 0 i} i} i] 0 0 0 Reintroduction will begin
reintroduction for ance the fence is complete
stability
Halona Manage for stability a7 35 14 i} i} 0 a7 14 i] 97 35 19 Mo rmonttoring inthe last year
Total for Taxon: 97 35 19 i} i} 0 a7 19 a 97 35 19
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Chapter 2.14 Hedyotis parvula 2-48
Table 2.28 Genetic Storage Summary
Patid Storage Status Stor age Goals Met
RofPotential Founders — wpints  ppiants  #Plants # Flarts
Curert  Cument  MumiAvild ==10in == ==1 Ay thiat Met
Population Unit Mame Mature  Imm.  Dead Seedbank  Microprop  Mursery Goal
Hedyotis parvula
Eagt Makaleha 1] 1] 1] 1] I I ]
Halona 97 35 0 0 0 2 g2
Chikilalo 120 28 5 108 0 0 102
Total 8 Total 8 Total 8 Total # Plarts
Plarits w/! Plarts wf Plarits wf that Met Goal
=10 Seads =1 ==1 Arry
in Seedbark  Microprop Hursery
178 1] 2 164
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2.15 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 representation of all PUs in storage

Major Highlights/Issues Year 4

Two new PUs were discovered during surveys by NRS in the last year. A single plant
was found in Hale‘au‘au Gulch in Schofield Barracks West Range and a new site with
four immature plants was discovered in Napepeiau‘dlelo Gulch in Honouliuli. Since this
taxon now occurs in two Action Areas, the Hale‘au‘au PU was added as the fourth
Manage for Stability PU.

Hand pollinations were conducted again this year on all mature founders. 52 pollinations
were made, consisting of 13 different mother:father combinations. Seed set was 16% and
germination was 73%. Crosses resulted in a total of 198 seedlings to be propagated for
reintroduction.

After another significant decline in the North Palawai PU there is only one mature plant
remaining.

A small fence was built around the new Hale‘au‘au PU.

A large scale management unit fence was completed by O‘ahu NARS around the historic
site in the Kapuna PU.

Plans for Year 5

Continue surveys for additional populations (SBMR, Wai‘anae Kai, Makaha,
Honouliuli).

Pollinations will be conducted next year to target under-represented crosses.

Clone greenhouse plants with air layers.

Determine reintroduction/augmentation strategy for all four MFS PUs and prepare stock
for outplanting.

Complete a fence around the new Napepeiau‘dlelo PU.
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Table 2.29 Taxon Status Summary

Action Area: In

TaxonName: Hesperomannia arbuscula

TaxonCode: HesArbu

Current Current Current Current MRS MRS MRS
Population Unit Management Mature  Immature Seeding Augmerted Augmented Augmented  pjatyre mmature Seeding  Tetal Total Tetal
Name Dresignation anritdy. QWIdY il Faedling 2007 2007 2007 Meture  Immzure  Seeding  Population Trend Motes
Kapuna Genetic Storage 1] 1] 0 ] 1] 0 1] 0 0 0 Mo monitoring inthe last vear
Total for Taxon: I} 0 a I} 0 1] 0 0 0 0
Action Area: Out
TaxonName: Hesperomannia arbuscula TaxonCode: HesArbu
Current Current Current Current MRS MRS MRS
Population Unit hanage ment hl ature Imm.?ture Seeqling Augmerted  Augmented Augmel_'nted mature Immature  Seedling Total Tatal Tatal
Name Diesignation CLEL TR CLUL M L Seedling 007 2007 007 Meture  Immaure  Seeding  Population Trend Motes

Haleauau tanage for stakility ] 1 0 1] 0 1 0 This new PUwith one plant
wias discovered by MRS

Makaha Manage for stability 3 3 0 1] 4 8 i} 3 3 0 Thorough monitoring
showed & decline inthe last
year

Napepeiauolelo Genetic Storage 1] 4 i} 1] 0 4 0 This new PLwith four plants
wias discovered by MRS

North Pal awai Manage for stakility 1 1] 0 ] 3 0 1] 1 0 0 Twio mature plants in the
known site have died

Wal anae Kai Manage for stability 2 1 1] a 2 1 a 2 1 0 tanitaring shoved no
change

Total for Taxkon: G 9 a 0 9 g 0 G 9 0
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Table 2.30 Genetic Storage Summary

Partid Storage Status Stor age Goals Met
#of Potential Founder s #Plarts  #Plants  #Plants # Plants
Curent  Current  Murmild ==101in ==1 ==1 Ay that het
P opulation Unit Mame Mature  Imm. Dead Seedbank  Microprop Rursery Eoal
Hesperomannia arbuscula
Haleauau 0 1 0 0 0 0 1]
Kasikukai i} 0 i} i} i} i} i}
Kapuna o u] o o o o u]
Makaha 3 3 1 0 0 1 i}
Mapepeiauclelo o L) o o o o u]
Marth P alawei 1 0 16 0 2 g 3
Weianse Kai 2 1 g i} 1 2 2
Total # Total # Total # Total # Plart=
Jortew mtw o pew o

in Seedbark  Microprop Mursery

0 3 11 5
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2.16 Hibiscus brackenridgei subsp. mokuleianus

Requirements for Stability

e 4 Population Units (PU)

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 Year 4

New seedlings were observed in the Makua PU and 23 plants grown from clones of the
wild plants were used to augment the wild site. All these augmented plants have survived.
The genetic storage goal has been met for the Makua PU. All available founders are kept
in a living collection in the greenhouse and at a site near Makua Range Control. In
addition, seed collections from the clones at Makua Range Control have been made for
genetic storage.

The reintroduction of stock from the Haili to Kawait PU was expanded at Dillingham
Military Reservation (DMR), but the survivorship at the site has been low at 42%
(13/31).

Many new immature plants were observed during monitoring of sites burned in August
2007 in the Kaimuhole and Palikea Gulch, Kihakapu and Kaumoku Nui PUs.

Plans for Year 5

Continue to augment the Makua PU with plants grown from clones of all the wild plants.
Continue expansion of the DMR reintroduction of the Haili to Kawaiii PU stock.

Collect from additional founders in the Haili to Kawait PU for reintroduction and genetic
storage.

Determine management unit boundaries and strategy for managing the Kaimuhole and
Palikea PU.

Monitor the burned sites in the Kaimuhole and Palikea Gulch, Kihakapu and Kaumoku
Nui PUs to revise population estimates and collect from new founders for genetic storage.
Expand the living collection of the Makua PU at MMR Range Control and continue to
collect seed for genetic storage from the Range Control planting.

Begin the Environmental Assessment for fence construction and begin management and
reintroduction of the proposed Kea‘au PU.
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Table 2.31 Taxon Status Summary

Action Area: In

TaxonName: Hibiscus brackenridgei subsp. mokuleianus

TaxonCode: HibBraMok

Current Current Current Current Current Current MRS MRS MRS
Population Unit Management Mature  Immature  Seedling  Augmented  Augmented  Augmented W ature Immature Seedling Tatal Total Taotal
Name Designation ol Wil Qi fature;,  clmmEie  Heeding 2007 2007 007 Msture  Immature  Seeding  Population Trend Motes
Keaau Manage 0 1] 0 0 0 0 0 0 0 0 0 1] Reintroduction will begin
reintroduction far ohce the managament unit
stahility fence is complete
Makua Manage for stability i 2 B8 23 0 0 10 14 18 34 2 68 The wild site was
augmented with 23 new
outplantings. Two older wild
plarts died and rmarty new
seadlings plants were
ohs=erved,
Totd for Taxon: 1 2 63 23 1] 1] 10 14 18 34 2 68
Action Area: Out
TaxonName: Hibiscus brackenridgei subsp. mokuleianus TaxonCode: HibBraMok
Current Current Current Current Current Currart MRS MRS MRS
Population Unit tManagement Mature  Immature  Seedling  Augmented Augmented Augmented  pghire Immature  Seedling  Tetal Tatal Total
Name Designation Qnfild) (il (e ity hdature Immature Seedling 007 07 007 hature Immaure Seeding  Population Trend Motes
Haili to Kawaiu Manage for stability 4] 3 9 14 1 0 34 B 9 21 4 9 Thorough monitoring found
a fewr plants at the know wild
sites hawe died and mary of
the reintroductions have not
sUrvived
Kamuhole and Manage for stability 5} 102 0 0 0 0 1 8 0 6 1012 1] Maonitoring found rmany nev
Palikea Gulch yvoung plants in the known
sites
Kaumoku Mui Genetic Storage 0 2480 300 0 0 0 0 0 0 0 250 300 Monitoring found rmany new
young plants in the known
site
Kihakapu Genetic Storage 1 i] 0 0 0 0 1 0 0 1 0 0 Mo monitoring inthe last year
Tota for Taxon: 13 1265 309 14 1 ] 36 14 q 28 1266 309
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Chapter 2.16 Hibiscus brackenridgei subsp. mokuleianus 2-54

Table 2.32 Genetic Storage Summary

Partid Storage Status Stor age Goals Met
H of Potential Founder s #Plants  #Plants  #Plant #Plants
Cument Cument HumVWild ==10in == ==1 Ammy that Met
P opulation Unit Mame Mature  Imm. Dead Seedbank Microprop Nurzery Goal
Hibiscus brackenridgei subsp. mokuleianus

Haili to Kawaiu [ 3 5 0 0 5 2
Kaimuhole and Palikea Gulch ] 1012 7 1 0 11 11
Kaumoku Mui 0 250 7 0 0 0 0
Kihakapu 1 0 3 3 0 10 11
Makua 11 2 18 20 0 20 28

Total # Total # Total #

Flants wi Plants wf Flants w/ Pllﬁiltﬁat

==10 Seeds == ==1 Army Met Goal

in Seedbank Microprop Mursery

24 0 39 52
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2.17 Melanthera tenuifolia

Requirements for Stability

3 Population Units (PUs)

50 genetically unique individuals in each PU (short-lived perennial with tendency to
reproduce vegetatively)*

Stable population structure

Threats controlled

Complete genetic representation of all PUs in storage

* 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 4

Stability goal of 50 reproducing individuals met at all 3 Manage for Stability PUs.

NRS continue to maintain a collection of clones from 40 founders from Kahanahaiki and
18 from the makai end of the ‘Ohikilolo PU for genetic storage.

Temperature data loggers have been placed at wild sites in the ‘Ohikilolo and
Kamaile‘unu and Wai‘anae Kai PUs to help determine what temperature fluctuations
may stimulate germination in situ.

NRS monitored the makai end of the ‘Ohikilolo PU in May 2008 and saw only 3 mature
plants. This is a decline from the previous estimate made after a thorough observation in
September 2004. There have been two fires in this area since 2004.

A decline in the Kahanahaiki PU was observed during monitoring in the last year. A
thorough search of the area found fewer plants than are currently represented by clones in
the greenhouse from previous collections.

Plans for Year 5

NRS will revisit the PUs that are highly threatened by fire from training at Makua
Military Reservation to collect clones from new founders to expand the greenhouse
genetic storage collections.

Seeds from the greenhouse collection of clones from the ‘Ohikilolo and Kahanahaiki
stock will be collected for genetic storage and to continue studies to investigate
dormancy-breaking mechanisms in order to determine the storage potential of seeds
collected for genetic storage goals.

Construct a large scale management unit fence in Manuwai that will protect all the known
plants in the Mt Ka‘ala PU.

Deploy additional data loggers at higher elevation sites in the ‘Ohikilolo PU.

Conduct thorough monitoring of the Kahanahaiki PU and the makai end of the ‘Ohikilolo
PU and collect from any new founders to expand the greenhouse collection.

Determine the need to protect the Kamaile‘unu and Wa‘anae Kai PUs from ungulate
threats.
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Table 2.33 Taxon Status Summary

Action Area: In

TaxonName: Melanthera tenuifolia

TaxonCode: MelTen

Current Current Current Current Current Current MRS MRS MRS
ng[“diun Unit Management Ml ature Immature  Seedling  Augmented Augmented Augmented Mature Irimat ure Seedling Tatal Total Tatal
Name Designation Uil Qildy Cutildy hdature Imim ature Seedling 2007 2007 2007 Mature Immaure Seedling  Population Trend Motes
Kahanahaiki Genetic Storage 1 2 2 i} 0 0 a4 23 4 11 2 2 Thoraugh manitaring
showed g significant decline
Hauakauila Genetic Storage 64 20 40 0 0 0 64 20 40 64 20 40 Mo mantoring inthe last vear
Keawaula Gengtic Storage 45 14 0 i} 0 0 45 15 0 45 15 0 Mo rmontaring in the last vear
Ohikilolo Manage for stability 1235 i} a 1] a i] 1242 1 a 1235 1] 1] Manitaring of the makai end
of this PLI showed a decline
inthat area.
Total for Taxon: 1355 ar 47 a a a 1405 a4 44 1355 37 42
Action Area: Out
TaxonName: Melanthera tenuifolia TaxonCode: MelTen
Current Current Current Current Current Current MRS MRS MRS
Population Unit Manacement P ature Immature  Seedling  Augmented Augmented  Augmented Mature Irmmature Seedling Total Total Total
Name Diesignation omildy Qi) il Mature  Immature  Seedling 2007 2007 2007 Mature  Immaure  Seeding  Population Trend hotes
Kamaileunu and Manage for stahility aa0 268 287 i} 0 0 aan 269 287 880 269 297 Mo rmontaring in the last vear
Wal anae Kai
Mt. Kaala NAR Manage for stahility 00 1] 0 i} 0 0 300 0 0 300 0 0 Mo monitoring inthe |ast vear
Tota for Tadon: 1180 269 247 a a a 1180 prite) 247 1180 269 297
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Table 2.34 Genetic Storage Summary

Partid Storage Status

Stor age Goals Met

#of Potential Founder s #Plants  #Plants  #Plans # Plants
Cument Cument NumWild == 10 in =1 ==1 Amny that Met
Population Unit Name Mature Imim. Dead Seedbank Microprop Nurzery Goal
Melanthera tenuifolia
Kahanahaiki 11 2 25 11 0 40 20
Kaluakauila G4 20 0 9 0 11 4
Kamaileunu and VWaianae Kai ge0 269 0 0 0 0 0
Keawaula 45 15 0 0 0 0 0
It. Kaala NAR 300 0 0 0 0 0 0
Chikilolo 1235 0 3 16 0 20 18
Total # Total # Total #

Flants w/ Flants w/f Plants wf PIZ:’:It:at
==10 Seeds ==1 ==1 Army Met Goal
in S5eedbank Microprop MHursery

¥ 0 71 42
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2.18 Neraudia angulata

Requirements for Stability

4 Population Units (PUs)

100 reproducing individuals in each Manage for Stability PU (short-lived perennial,
mostly dioecious, prone to large declines or fluctuations in population size)

Stable population structure

Threats controlled

Complete genetic representation of all PUs in storage

Major Highlights/Issues Year 4

A small fence to protect the Wai‘anae Kai Makai PU from ungulate threats was begun in
cooperation with DOFAW.

Genetic storage goals have been met for all available founders in the Punapohaku,
Kapuna and Manuwai PUs. Collections from all other PUs have begun and clones are
being kept as a living collection in the greenhouse.

Continued to plant clones of var. dentata stock from the Manuwai PU at the
reintroduction site in lower Kaluakauila and clones of the Punapohaku and Kapuna PUs
into the upper site.

Plans for Year 5

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, reproductive strategies, and habitat requirements.
Continue to supplement the Kaluakauila PU with var. dentata stock from Punapohaku
Manuwai, and Kapuna PUs at two separate sites.

Continue to augment the Makua PU with stock established from clones to meet
stabilization goal.

Construct a large scale management unit fence in Manuwai that will protect the historic
site and provide secure habitat for reintroduction.

Work with DOFAW to complete the small ungulate fence around the Wai‘anae Kai
mauka PU.

Determine need to augment the Wai‘anae Kai Mauka PU in order to reach the stability
goal of 100 reproducing plants after the fence is complete.
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Action Area: In
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TaxonName: Neraudia angulata TaxonCode: NerAng
Current Current Current Current Current Current MRS MRS MRS
Population Unit M anagemert Mature Immature Seedling  Augmented Augmented Augmented  pigtyre Immature  Seediing  Totd Tots Total
Name Designatinn il dy il und il dy Mature Immature Seedling 2007 2007 2007 hature Imnmature Seedling Population Trend Motes
Kaluakauila M anange 0 0 0 46 0 0 44 9 i} 46 0 0 Additional plarts were
reintroduction for added to the existing
stahility reintroduction sites
Kapuna Genetic Storage 2 i} 0 0 i} i} 2 0 0 2 0 0 Mo manitaring in the lastyear
Makua M anage for stability i 7 0 17 2 i} a7 3} fi 38 ) 0 Maonitaring showed an
increase at the wild sie
Punapohaku Genetic Starage 1 a 1] 1] a a 1 1] a 1 1] 0 Monitaring showed na
change in the last vear
Total for Taxon: 24 i 1] 63 2 a g4 14 4] a7 79 0
Action Area: Out
TaxonName: Neraudia angulata TaxonCode: NerAng
Current Current Current Current Current Current MRS MRS MRS
Population Unit M ahaoement Mature  Immature  Seedling  Augmented Augmentsd  Augmentsd M ature Immature  Seeding Totd Totd Total
Name Designation il Crildy (Uil dy Tature Imim ature Seedling 2007 007 2007 Meture Irnrnature Seediing  Population Trend Motes
Halena Genetic Storage 30 4 0 0 i} i} a0 4 i} 30 4 0 Mo manitaring in the last year
Leeward Puu Kaua  Genetic Storage 9 i} 0 0 i} i} q 0 i} a9 0 0 Mo manitaring in the last vear
Makaha Genetic Storage 10 i} 0 0 i} i} 10 i} i} 10 0 0 Mo monitoring in the last year
Manuwai M anage for stability 0 i} 0 0 i} i} i} 0 0 0 0 0 Maonitaring did not detect
ary new plants
Walanae Kai Makai Genetic Storage 46 i) 25 0 i} i} 46 35 5 46 35 25 Manitaring showed no
change in the last vear
Walanae Kai Mauka  Manage for stability ar 29 a4 0 i} i} a7 29 a4 57 patl 54 Manitaring showed no
change in the lastyear
Total for Taxon: 152 G5 T8 0 a a 152 63 T4 152 68 79
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Table 2.35 Genetic Storage Summary

Partid Storage Status Storage Goals Met
# of Potential Founder s #Plants  #Plants  #Plank #Plants
Cument Cument Mumiild == 10in »=1 ==1 Amny that Met
P opulation Unit Name Mature  Imm. Dead Seedbank Microprop Nursery Goeal
Neraudia angulata
Halena 30 4 0 0 0 12 ]
Kapuna 2 0 0 2 0 2 2
Leeward Puu Kaua ] 0 0 0 0 1 1
Makaha 10 0 7 2 0 2 4
Makua 21 7 61 0 0 31 12
Manuwai 0 0 6 0 0 ps 2
Punapohaku 1 0 0 0 0 1 1
Waianae Kai Makai a3 35 0 0 0 0 0
Waianae Kai Mauka 37 29 1 0 0 4 3
Plantswl  Pamsw  Panew  plooi
==10 Seeds ==y ==1 Army Met Goal

in Seedbank Microprop Mursery

4 0 61 33
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2.19 Nototrichium humile

Requirements for Stability

4 Population Units (PUs)

25 reproducing individuals in each PU (long-lived perennial)
Stable population structure

Threats controlled

Complete genetic representation in storage of all PUs

Major Highlights/Issues Year 4
e A small fence to protect the Wai‘anae Kai PU from ungulate threats was begun in
cooperation with DOFAW.
e All four Manage for Stability PUs have met the goal of more than 25 reproducing plants
e The augmentation of the Makua (south side) PU continues to have good survivorship
(14/18) after five years.

e NRS has continued to work with David Orr at Waimea Botanical Garden to maintain the
living collection of clones from 27 plants in the Kahanahaiki PU.

Plans for Year 5

e Prepare the living collection stock for pollination and breeding system studies .

e Prioritize monitoring and collection of the Kea‘au, Nanakuli, Makua (East Rim) &
Makaha PUs. These have not been observed recently and have had few or no collections
for genetic storage. NRS will also continue to collect from the remaining founders in the
Kaimuhole and Palikea Gulch (Kihakapu) and Kolekole (east side) PUs.

e Continue to maintain the living collection of clones from the smallest and most fire-
threatened PUs in the greenhouse and at Waimea Botanical Garden.

e Determine management unit boundaries and strategy for managing the Kaimuhole and
Palikea Gulch (Kihakapu) PU.

e Monitor the Kaluakauila and Wai‘anae Kai PUs for juvenile plants.
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Table 2.37 Taxon Status Summary

Action Area: In

TaxonName: Nototrichium humile

TaxonCode: NotHum

Current Current Currert Current Current Current MRS MRS MRS
Population Unit I an agement Mature  Immature  Seedling  Augmented Augmented Augmented  pature Immature  Seading  Total Tatal Tatal
Name Desighation owildy oneitdy. ity hature Immatire  Seedling 2007 2007 2007 Mature  Immaure  Seeding  Population Trend Motes

Kahanahaiki Genetic Storage 5T 10 1] a 1] a 67 10 1] 67 10 1] Mo monitaring inthe last year

Kaluakauila Manage for stability 198 ) 0 0 0 i} 198 35 0 198 35 0 Mo monitaring inthe last vear

Keaau Genetic Storage 1 kil 0 0 0 i} 2] 31 0 21 31 0 Mo monitaring inthe last vear

Keawala Genetic Storage 138 g 0 0 0 0 138 g 0 138 5 0 Mo monitaring inthe last vear

Makua (East rim) Genetic Storage 1 0 0 0 0 i} 0 0 0 1 0 1] Mo monitoring inthe last year

Makua (south side)  hanage for stability a6 T 0 13 1 i} T2 1 0 69 2 0 A Tewy plants in the
reirtroduction from 2003
warae abseryed to have died
inthe lastyear

Punapohaku Genetic Storage 0z 14 7 0 0 0 302 14 [F: 302 14 7 Mo monitaring inthe last vear

Total for Taxon: 783 £15] 7 13 1 a Ta8 o] T 796 97 7
Action Area: Out
TaxonName: Nototrichium humile TaxonCode: NotHum
Current Current Current Current Current Current MRS MRS MRS
Population Unit Managerment Mature  Immature  Seedling  Augmernted Augmented Augmented  piafipg Immature  Seeding  Total Total Total
Name Designation i) [nfild) il dy hlature Immature Seedling 007 2007 007 Mature Immaure Seedling F'Dpulatiun Trend Motes

Kamuhole and Manage for stability a1 4 i] i] 1] a a1 4 i 51 4 1] Mo monitaring inthe last vear

Pdlikea Gulch

(Kihakapu)

Keawapilau Genetic Storage L} i} 0 0 0 i} a 0 0 5 0 0 Mo maonitoring inthe last year

Kolekole (east side) Genetic Storage 12 i} 0 0 0 i} 12 0 0 12 0 0 Mo monitoring inthe last year

Makaha Genetic Storage 15 3 1] i] ] a 15 3 ] 15 3 1] Mo monitaring inthe last vear

Nanakuli Genetic Storage L} i} 0 0 0 0 a 0 0 5 0 0 Mo monitoring inthe last year

Puu Kaua (Leeward Genetic Starage 2 i] a i] 1] 1] 12 1] ] 2 0 1] A thouraugh census showed

side) a decling

Wai anae Kai hanage for stability 224 3 0 0 0 0 224 L} 0 224 5 0 Mo monitaring inthe last vear

Total for Taxon: 34 12 1] a 1] a 324 12 a 314 12 1]

311wy WNIYILIOION 61T Jidey)
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Table 2.38 Genetic Storage Summary

Partid Storage Status Storage Goals Met
Hof Potential Founder s #Plants  #Plants  #Plans # Plants
Cument Cument MumWild ==10in w=1 ==1 Amy that Met
P opulation Unit Name Mature  Imm. Dead Seedbank  Microprop Nursery Goal
N otatrichium hurmile
Kahanahaiki 67 10 1 5 0 17 10
Kaimuhele and Palikea Gulch 51 4 0 0 0 13 11
(Kihakapu)
Kaluakauila 188 35 0 3 0 0 4
Keaau 21 31 0 0 0 0 0
Keawapilau 5 0 0 0 0 5 s
Keawaula 138 3 0 0 0 5 0
Kolekole (east zide) 12 0 0 0 0 ] 2
Makaha 15 3 0 0 0 0 0
Makua (East rim} 1 0 0 0 0 0 0
Makua (zouth zide) 56 1 0 0 0 0 0
Hanakuli ] 0 0 0 0 0 0
Punapohaku anz 14 1 0 0 11 1
Puu Kaua (Leevard =ide) 2 0 0 0 0 0 0
Waianae Kai 224 3 0 0 0 4 2
Total # Total # Total # Total
Plants w/ Plants vl Plants w/ Flants that
==10 Seeds ==1 ==1 Army Met Goal

in Seedbank Microprop Nursery

10 0 66 32
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2.20 Phyllostegia kaalaensis

Requirements for Stability
e 4 Population Units (PUs)
e 50 genetically unique, reproducing individuals in each PU (short-lived perennial, seems
to be primarily a vegetative reproducing taxon)
e Stable population structure
e Threats controlled
e Complete genetic representation of all PUs in storage

Major Highlights/Issues Year 4

e This taxon has been extinct in the wild since 2003.

e The genetic storage goals have been met for all eight existing founders from three of the
historic PUs. All eight founders are represented both in the greenhouse living collection
and at the Lyon Arboretum Micropropagation Lab.

e In Makaha, there have been no survivors from the 83 plants reintroduced in the 2006-
2007 season and only 29 of the 108 planted in January 2008 are still alive.

e In the Keawapilau to Kapuna PU, there have been no survivors from the 25 plants
reintroduced in the 2006-2007 season and only 2 of the 12 planted in January 2008 are
still alive.

¢ In the Pahole PU, there are no plants remaining from the 46 planted in December 2004,
but there are 7 left of the 57 planted in 2006-2007.

e A large scale management unit fence was completed by O‘ahu NARS around the
Keawapilau to Kapuna PU. It includes more habitat for use in additional reintroductions.

e Two HOBO ® weather stations were deployed at reintroduction sites in the Pahole and
Keawapilau to Kapuna PUs. The stations were installed to look at the environmental
differences between the sites that might influence outplanting success. However, the
reintroductions at both sites have not been successful.

Plans for Year 5

e NRS will collect and analyze data from the two HOBO® stations

e NRS will continue to develop new horticulture methods to produce plants that may be
better able to become established and survive.

e NRS will work with NARS staff to develop an outplanting site that is easy to visit to
facilitate more frequent monitoring and management of reintroduced plants. Plants
reintroduced into this site will be monitored closely to better understand what is causing
such high mortality in outplanting sites. NRS may also establish experimental plots to test
different treatments that may aid in establishment of plants at this site.

e Pollination and breeding system studies will be conducted on living collection stock
during next flowering period.
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Table 2.39 Taxon Status Summary

Action Area: In

TaxonName: Phyllostegia kaalaensis TaxonCode: PhyKaa

woday smels ue[q uonejuswadwy e 00T

Current Current Current Current Current Current MRS MRS
Population Unit M anagermert Mature Immature  Seedling Augmented Augmented Augmented  Mahre  |mmature Seedling  Tets
MName Designatian il dy (il il dy hdature Imm ature Seedling 2007 007 ure Population Trend Motes

K eawapilau to M anage for statility a ] 1] 2 ] a 17 a 2 tast of the reintroduced

Kapuna plant s were obgerved dead

Pahole M anage for stability i} 0 0 0 7 0 0 30 0 These plants remain fram
the 2007 outplanting
segsan, bt are in poor
heafth

Palikea Gulch Genetic Storage 0 0 0 0 1] 0 i} I} 1} Mo monitaring in the lastyear

Total for Taxon: 1} 0 0 2 7 0 17 30 2

Action Area: Out

TaxonName: Phyllostegia kaalaensis

TaxonCode: PhyKaa

Current Current Current Current Current Current MRS MRS
Population Unit Manage ment Mature  Immature Seedling  Augmented Augmented Augmented  piotre Immature  Seedling  Totd
Name Designation (il (ild (uildy fdature Immature Seedling 2007 007 ure Population Trend Motes
Makaha Manage 0 0 0 29 i] 0 4 20 29 Maost ofthe 191 plarts
reintroduction for reintroduced have died
stability
Manuwai Manage i} 0 0 0 i] 0 0 i} 0 Reintroductions wil begin
reirtraduction far whean the MUfence is
stability complete
Walanae Kai Genetic Storage 0 0 0 0 1] 0 i} I} 1} Mo monitaring in the lastyear
Total for Taxon: a a 1] 28 a a 4 20 29
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Table 2.40 Status of Genetic Storage

Partid Storage Status Stor age Goals Met
#t of Potential Founder s #Plants  #Plants  #Plant # Plants
Cument Cument MumWWild ==10in == ==1 Amy that Met
P opulation Unit Name Mature  Imm. Dead Seedbank  Microprop  Mursery Goal
Phyllostegia kaalaensis
Keavapilau to Kapuna 0 0 1 1 1 1 1
P ahole 0 0 4 0 2 2 2
P alikea Gulch 0 0 & 0 3 3 3
Waianae Kai 0 0 4 1 2 2z 2
Total # Total # Total # Total &
Flants v/ Flants vl Plants wi
=10 Seeds 3= >=1 Army Flas that
in Seedbank  Microprop Mursery
2 2 a 2
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2.21 Plantago princeps var. princeps

Requirements for Stability

4 Population Units (PUs)

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 Year 4

e A large scale management unit fence was completed in ‘Ekahanui that protects all of the
known sites from ungulates was completed.

e Genetic storage collections of seeds has begun from every know PU. Nearly 100 plants
from all the PUs are represented in this collection, which is more than the total of all the
currently known plants.

e Plants in the Wai‘eli reintroduction site since January 2008 have survived, matured and
have begun to flower.

e Collections of mature seeds for genetic storage from additional founders at all PUs
continued in the last year.

Plans for Year 5
e Continue efforts to secure genetic storage collections from all populations of this taxon
and complete the ‘Ekahanui PU collections for 50 plants.
e NRS will determine if fencing is needed to protect the plants at the recently rediscovered
south branch of north Palawai population in order to collect for genetic storage.
e NRS will determine a new reintroduction site within the new larger ‘Ekahanui
management unit and continue to augment the Wai‘eli site.
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Table 2.41 Taxon Status Summary

Action Area: In

TaxonName: Plantago princeps var. princeps

TaxonCode: PlaPriPri

Currant Current Current Current Current Current MRS MRS MRS
Pqp[“ﬂinn Unit Managemem tdature Immature  Seedliing  Augmented Augmented  Augmented ] |rrirat Ure Seedling Total Total Total
Name Designatiun il dy ndild; (il dy hdature Immature Seadling 007 007 2007 Mature Irmmaure Seedling F'Dpulation Trend Motes

North Mo hiakea Manage for stability 10 16 2 0 0 0 10 16 2 10 16 2 Mo monitoring inthe last vear

Ohikilolo Manage for stability 1 1] a 1] ] ] 12 14 a 11 1] 1] Mo immature plants were
observed during monitaring
this vear

Pahole Genetic Storage 2 ] B 0 0 0 2 B 6 2 6 6 Maonitoring showed no
change

Tota for Tawon: 23 22 g 1] 1] 0 24 36 a 23 22 g
Action Area: Out
TaxonName: Plantago princeps var. princeps TaxonCode: PlaPriPri
Current Current Current Current Current Currert MRS MBS MRS
Population Unit Management Mature  Immature  Seedling  Augmented  Augmented  Augmented W ature Immature Seedling Tatal Total Tatal
Name Designation il Qildy. Qi) bt Immatute  Seedling 2007 2007 007 Mature  Immaure  Seeding  Population Trend Motes

Ekahanui Manage for stability 249 ar 7 0 0 0 29 34 7 29 37 7 Manitaring showed no
change

Halona Manage for stability 29 43 0 0 0 0 10 17 gl 29 43 1] A thorough manitonng found
more plants in the knoan site

North Palawai Genetic Storage 2 i 0 0 0 0 2 5 0 2 2 0 A few of the immature plants
inthe wild =ite have died

Wai eli Manage 0 i] 0 10 0 0 9 7 0 10 1] 1] Al reintroduced plants have

reintroduction far matured and a few mare
storage have died
Tota for Taxon: Gl a2 7 10 1] ] a0 63 18 O B2 7
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Table 2.42 Genetic Storage Summary

Partid Storage Status Storage Goals Met
#of Potential Founder s #Plants  #Plants  #Planis #Plants
Cument Cument MumVWild ==101in =1 ==1 Ammy that Met
P opulaticn Unit Mame Mature  Imm. Dead Seedbank  Microprop Nurzery Goal
Plantago princeps var, princeps
E kahanui 29 7 19 & 0 4 42
Halona 29 43 1 18 0 1 18
Morth Mohiakea 10 16 11 13 0 4 12
MWorth Palawai 2 2 1 1 0 0 1
Ohikilolo 11 0 14 18 0 0 11
P ahole 2 [ 1 2 1 0 2
Total# Total # Total # Total #
Plants wi Fla nts wf Plants wi Flants that
==10 Seeds ==1 ==1 Army Met Goal

in Seedbank Microprop Mursery

&8 1 2] 85
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2.22 Pritchardia kaalae

Requirements for Stability

3 Population Units (PU)

25 reproducing individuals in each PU (long-lived perennial)
Stable population structure

Threats controlled

Complete genetic representation of all PUs in storage

Major Highlights/Issues Year 4

The stability goal of 25 reproducing plants has been met for the ‘Ohikilolo and Makaleha
to Manuwai PUs.

Rat control continues to be successful in allowing the development of mature fruit and
the establishment of seedlings within the ‘Ohikilolo and Makaleha to Manuwai PUs.
Collections of seed for genetic storage began from the ‘Ohikilolo PU. The seeds will be
dried and kept frozen at the Army seedbank.

Continued expansion of the reintroduction sites in the ‘Ohikilolo and East ‘Ohikilolo to
West Makaleha PUs

Plans for Year 5

NRS will continue to collect from unrepresented founders from the ‘Ohikilolo and
Makaleha to Manuwai PUs for reintroduction and genetic storage.

Continue to expand the reintroduction sites in the ‘Ohikilolo and East ‘Ohikilolo to West
Makaleha PUs with stock from additional founders.

Complete a large scale management unit fence in Manuwai which will protect the known
plants in that gulch.

Monitor for seedlings in East Makaleha and determine the need to construct small fences.
Survey the Makaleha to Manuwai PU to revise population estimates.

Monitor the Wai‘anae Kai PU and assess the need for rat control in order to collect for
genetic storage

Determine feasibility of accessing the plant in the Makaha PU.
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Table 2.43 Taxon Status Summary

Action Area: In

TaxonName: Pritchardia kaalae

TaxonCode: PriKaa

Current Current Current Current Current Current MRS MRS MRS
Population Unit Managemeant Mature  Immature  Seedling  Augmented Augmerted Augmented  pgture Immature  Seedling  Tetal Tatal Tatal
Name Diesignation ity QWK (il st plmmaire  Laseding J007 2007 2007 Msture  lmmaure  Se=ding  Population Trend Motes
Ohikilolo Manage for stahility b} Edd 20 i] 358 0 75 1006 19 75 1002 20 Srall changes were
ohserved in the knovn wild
sites
Ohikilolo East and Manage 0 i} 0 1] 84 0 0 78 0 0 84 1] Additonal plants were added
West Makaleha rejntroduction for to the existing reintroduction
stability
Total for Taxon: 75 544 20 a 442 1] 7a 1081 19 75 1086 20
Action Area: Out
TaxonName: Pritchardia kaalae TaxonCode: PriKaa
Current Current Current Current Current Current MRS MRS MRS
Population Unit Management Mature  Immature  Seedling  Augmented Augmerted Augmented Mature Immature  Seedling Total Tatal Total
Name Designation ovilg QWi QWi Matee - dmmatere - Seeding 2007 2007 sggy | Meturs Immaure  Sseding  Population Trend Motes
Makaha Genetic Storage 4 i} i} i] 0 0 4 i} 0 4 0 1] Mo monitoring inthe last year
Makal eha to Manage for stability T 4 a ] 1] ] 2] 3 a 70 4 1] A fewy more plants weare
Manuwa ohserved at known sites
Wai anae Kai Genetic Storage 4 a i} 1] 0 0 4 a 0 4 5 0 Mo monitoring inthe last vear
Total for Taxon: T8 ] a ] 1] 1] 76 a o 78 9 1]
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Table 2.44 Genetic Storage Summary

Partid Storage Status Storage Goals Met
#of Potential Foundes s #Plants  #Plants  #Plant # Plants
Cument Cument NumWWild ==10in ==1 ==1 Amy that Met
P opulation Unit Hame Mature  Imm. Dead Seedbank Microprop  Mursery Goal
Prilchardia kaalae

Makaha 4 0 0 0 0 0 0
M akaleha to Manuwai 70 4 i 0 0 18 13
Ohikilolo 75 544 0 5 13 25 18
Waianae Kai 4 5 i 0 1 i 0

Total & Total & Total #

Flants v/ Flants wi Flants wi Plzl?tt:ltﬁat

==10 Seeds == ==1 Army Met Goal

in S3eedbank Microprop Nursery

5 14 44 3
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2.23 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 representation in storage of all PUs

Major Highlights/lIssues for Year 4

NRS conducted thorough monitoring of all individuals at the Kea‘au PU.

A small fence protecting the Kamaile‘unu PU was completed this year.

Temperature data loggers have been placed at all wild sites to collect insitu temperature
fluctuations to help determine how they might affect germination in situ.

NRS continued to collect seeds for genetic storage from all PUs. The genetic storage
goals are almost complete for both the Kamaile‘unu and Kea‘au PUs.

At the Kamaile‘unu PU, an in situ germination study was conducted. This study attempts
to determine what percentage of seeds produced in a given year will become seedlings
the following year. This study coincides with the population structure monitoring over
the past two years. These efforts attempt to assess the stability of the population for this
PU.

Plans for Year 5

NRS will fence the Kea‘au PU in the coming year.
NRS will collect mature seed for dormancy and germination studies.
Monitor the germination study at the Kamaile‘unu PU.
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Table 2.45 Taxon Status Summary

Action Area: In

TaxonName: Sanicula mariversa

TaxonCode: SanMar

Current Current Current Current Current Current MRS MRS MRS
Population Unit Management Mature  Immature  Seedling  Augmented Augmented Augmented Mature Immature  Seedling Total Tatal Total
Name Designatic:n nsildy nfild) o ildy i ature Immature Seedling J007 2007 2007 Mature Immaure Szedling F'Dpulation Trend Motes
Keaau Wanace for stability 1 300 40 ] 1] 1] 1 354 5 11 300 40 Srrall changes were noted
during monitaring in the last
vear
Ohikilolo Manage for stahility 3 112 0 i] 0 0 3 112 0 3 112 0 Srall changeswere noted
during monitaring in the |ast
wear
Total for Taxon: 14 412 40 ] 1] a 14 a1 ] 14 412 40
Action Area: Out
TaxonName: Sanicula mariversa TaxonCode: SanMar
Current Current Current Current Current Current MRS MRS MRS
Population Unit Management Mature  Immature Seedling  Augmented Augmerted Augmented Wi ature Immature  Seedling Total Tatal Total
Name Dasi gnatic:n (il dy unildy un ildy mdature Immature Seedling 2007 2007 007 ure Immaure Seadling F'Dpulation Trend Motes
Kamaileunu Manage for stability 10 174 13 1] 1] 1] ] 188 13 10 1738 13 Maonitaring showed ho
change
Puu Kawiwi Genetic Storage 2 1 a ] 1] 1] 1 21 1 2 11 1] Srmall changes were noted
during monitaring in the last
year
Total for Taxon: 12 189 13 il 0 0 G 209 14 12 189 13
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Table 2.46 Genetic Storage Summary

# of Potential Foundes s

Partid StorageStatus

Stor age Goals Met

# Plantz # Plantz #Flantz # Plant=
Curmrent  MumVVild ==101n =1 ==1 Amy that Met
P opulation Unit Mame Imm. Dead Seedbank Microprop Nurzery Goal
Sanicula marnversa
Kamailsunu 178 41 % 0 0 49
Keaau 300 42 65 0 0 43
Ohikilolo 112 52 &7 0 0 34
P uu Kawiwi 11 1 3 0 0 3

Total # Total # Total #

Plants wi Pla nts w Plants w/ Plll?lttzltﬁat
==10 Seeds =={ ==1 Army Wet Goal
in 5eedbank  Mic roprop MNursery

191 0 0 134
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2.24 Schiedea kaalae

Requirements for Stability

4 Population Units (PUs)

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 for Year 4

The stability goal of 50 reproducing plants has been met for the South ‘Ekahanui and
the Kalua‘a and Wai‘eli PU.

The genetic storage goal is met for the all available founders from the Kalua‘a and
Wai‘eli, North Palawai and Pahole PUs.

A large scale management unit fence was completed in ‘Ekahanui protecting all
known sites in the South ‘Ekahanui PU.

Clones from additional founders in the ‘Ekahanui, Ma‘akua and Kahana PUs were
collected for the greenhouse collection. These will be used as a source for producing
propagules for storage and reintroduction.

All greenhouse stock has been hand-crossed and seeds have been collected as part of
a study by UH graduate student Lauren Weisenberger to determine the effects of
inbreeding and outbreeding.

The last wild plant in the North Palawai PU has died.

A large scale management unit fence was completed by O‘ahu NARS in Kapuna and
Keawapilau. It includes more habitat for use in additional reintroductions of the
Pahole PU stock.

Plans for Year 5

Balance founders at existing reintroduction and/or augmentation sites.

Collect seed for storage from the reintroductions in Kalua’a and Wai‘eli, South
‘Ekahanui, Pahole and Makaua.

Continue slug control research with Sluggo® in the field.

Expand the greenhouse collections of clones when available and continue to use the
plants to produce propagules for storage and reintroduction.

Continue to support research by UH Botany graduate student Lauren Weisenberger to
determine the effects of inbreeding and outbreeding on S. kaalae.
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Table 2.47 Taxon Status Summary

Action Area: In

TaxonName: Schiedea kaalae

TaxonCode: SchKaa

Currant Current Current Current Current Current MNES MRS MRS
Pop[“aim] LInit Management hd ature Immature  Seedling  Augmented Augmented Augmented Mature |rrimature Seedling Total Tatal Totzl
Name Designation ity (uvild) (i ildy hature Immature Seedling 2007 2007 2007 Meture Irmrature Seedling  Population Trend Maotes

Pahole Manage for stability 2 a a 349 11 0 41 q 1] 41 11 0 Mare plants were added to

the reintrodeution sites
Total for Taxon: 2 a 1] 39 i i} 41 q ] 4 11 0
Action Area; Out
TaxonName: Schiedea kaalae TaxonCode: SchKaa
Currant Current Current Current Current Current MRS MRS MRS
Populaion Unit Management Mature  Immature Seedling  Augmented Augmented Augmented W ature Immature Seedling Tatal Total Tatal
Name Diesighation ovildy (Wil vl Mgtk aimirabife Sdediing 2007 2007 007 Mature  Immaure  Seeding  Populgtion Trend Motes

Kahana Genetic Storage f 2 0 3 1] 1] 10 i} 0 9 2 0 Manitoring showed a small
change inthe known wild site

Kaluaa and Wai eli Manage for stahility i} 1} 0 116 19 1] 72 44 0 116 19 0 hore of the plants in the
reintroduction have matured
inthe lastyear

Maala a(Koolaus) Manage for stability 10 a a 1} 0 0 16 a ] 10 0 0 Manitoring showed a small
change inthe known wild site

Makau a{Koolaus) Genetic Starage 1 a a g 1} 0 9 a 1] 9 0 0 Mo monitaring inthe last year

North Palawai Genetic Storage i} 1} 0 1] 1] 1] 1 i} 0 0 0 0 The last wild plant died in
the last year

South Ekahanui Manage for stahility 132 7 0 38 1] 1] fat} i} 0 51 T 0 More plants were added o
the reintrodcution sites, bt
some older outplantings
have died

Total for Taxon: i q a 165 149 i} 177 44 ] 195 28 0
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Table 2.48 Genetic Storage Summary

Partid Storage Status Storage Goals Met
#of Potential Founder s #Plants  #Plants  #Plank #Plants
Cument Cument MNumViild ==10in =1 ==1 Ay that Met
P opulation Unit Name Mature  Imm. Dead Seedbank Microprop Nurzery Goal
Schiedea kaalae
Kahana L 2 2 3 6 0 7
Kaluaa and Waigli 0 0 1 1 1 1 1
Maakua (Koolaus) 10 0 1 2 4 0 4
Makaua (Koolauz) 1 0 0 0 1 0 0
MNaorth Palawai 0 0 1 1 0 1 1
P ahole 2 0 0 2 1 2 2
South Ekahanui 13 7 3 15 2 13 12
Total & Total # Total # Total #
sl Seeds | oo otAmy  Flantsthat

in Seedbank Microprop Mursery

24 15 17 27
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2.25 Schiedea nuttallii

Requirements for Stability

3 Population Units (PUs)

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 Year 4

The stability goal of 50 reproducing individuals has been met for the Kahanahaiki to
Pahole PU.

The genetic storage goals have been met by holding clones of plants from the
Kahanahaiki to Pahole PU in the greenhouse.

A large management unit fence contracted by O‘ahu NARS has been completed around
the known sites in the Kapuna-Keawapilau Ridge PU.

The Makaha reintroduction begun two years ago has had good survivorship: 6:8 plants
survived for two years.

NRS continued to collect clones from new founders in the Kahanahaiki to Pahole PU.
Survivorship at the Pu‘u 2210 reintroduction of Pahole stock remains high at 89%
(35:39).

Survivorship at the Switchbacks reintroduction of Kahanahaiki stock is moderate at 42%
(34/81).

All greenhouse stock has been hand-crossed and seeds have been collected as part of a
study by UH graduate student Lauren Weisenberger to determine the effects of
inbreeding and outbreeding.

Plans for Year 5

Continue to supplement the reintroduction sites of Kahanahaiki stock into Makaha and at
the Switchbacks site in Pahole.

Continue the reintroduction site of Pahole stock at the Pu‘u 2210 site.

Determine reintroduction/augmentation strategy for the Kapuna to Keawapilau PU and
prepare stock for outplanting.

Collect from the reintroduction sites in both PUs for genetic storage.

Continue to support research by UH Botany graduate student Lauren Weisenberger to
determine the effects of inbreeding and outbreeding on S. nuttallii.
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Table 2.49 Taxon Status Summary

Action Area: In

TaxonName: Schiedea nuttallii

TaxonCode: SchNut

Current Current Current Current Current Current MRS MRS MRS
Population Unit Managerment Mature Immature  Seedling  Augmented Augmernted  Augmented Wature Immature  Seedling Total Tot=l Total
Mame Designatinn il {unildy (il dy Mature Immature Seedling 2007 2007 007 Meture Irmaure Seedling Population Trend Motes
Kahanahaili to Manage for statility 13 2 a 80 2 a 61 T 4 93 4 1] Thewild sites cortinue to
Pahole decline and more plants
were addedtothe
reintroductions
KapunaKeawapilau Manaoge for stability 1] 0 1} 1] 0 1} 1] 0 1] 0 0 1] Mo montoring inthe last year
Ridge
Total for Taxon: 132 2 a a0 2 a £1 T 4 93 4 1]
Action Area: Out
TaxonName: Schiedea nuttallii TaxonCode: SchNut
Current Current Current Current Current Current MRS MRS MRS
Po pulation Unit Management Mature  Immature  Seeding  Augmented Augmented Augmented  patre Immature Seedling  Totsd Total Total
Name Designation onild) oy il Mature Immatare  Seedling 2007 2007 2007 Mature  Immaure  Seeding  Population Trend Motes
Makaha Manage 1] 0 i} 5 0 i} 7 0 i] 6 0 1] Cne of the reintroduced
reintroduction for plants died in the last year
stability
Total for Taxon: 1] 1] 1] g 1] a ¥ 1] a0 6 0 1]
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Table 2.50 Genetic Storage Summary

Partid Storage Status Stor age Goals Met
#of Potential Foundes s #Plants  #Plants  #Plant # Plants
Cument Curment MNumWild ==101n =1 ==1 AT that Met
P opulation Unit Mame Mature  Imm. Dead Seedbank Microprop  Nurze Goal
Schiedea nuttallii
Kahanahaiki to Pahole 13 2 41 23 2 v 25
KapunaKeawvapilau Ridge 0 0 4 0 0 0 0
Total # Total # Total# Total #
Flants v/ Plants wf Flants 1 Plants that
==10 Seeds == ==1 Arm Met Goal

in Seedbank  Microprop Nurser

23 2 37

%]
[{=]
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2.26 Schiedea obovata

Requirements for Stability

3 Population Units (PUs)

100 reproducing individuals in each PU (short-lived perennial which is prone to large
fluctuations)

Stable population structure

Threats controlled

Major Highlights/Issues Year 4

The stability goal of 100 reproducing plants has been met for the Kahanahaiki to Pahole
and Keawapilau to West Makaleha PUs.

The genetic storage goal has been met for the all available founders from the Kahanahaiki
to Pahole PU and the Keawapilau to West Makaleha PU.

An additional collection from a new founder at a historic site in the Kahanahaiki to
Pahole PU was received from the National Tropical Botanic Garden. The collection was
germinated and will be used to supplement the existing reintroductions.

All greenhouse stock has been hand-crossed and seeds have been collected as part of a
study by UH graduate student Lauren Weisenberger to determine the effects of
inbreeding and outbreeding.

Construction of the large scale management unit fence in Keawapilau has been completed
by O‘ahu NARS.

Plans for Year 5

Continue to balance founders at existing reintroduction sites in both PUs.

NRS will determine a strategy and locate sites for the Makaha reintroduction.
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.

The progeny from cross pollinated plants will be propagated for the Makaha
reintroduction.

Collect seeds for genetic storage from the reintroductions in Pahole.
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Table 2.51 Taxon Status Summary

Action Area: In

woday smels ue[q uonejuswadwy e 00T

TaxonName: Schiedea obovata

Augmented  Augmernted Auvgmented

TaxonCode: SchObo

Fopulation Trend hotes

Additional plants were
added to exisitng
reintroduction sites in the
lastyear. There are rew
juwvenile plants and some of
the oldest mature plants
have died

Mary of the reintroduced
plarts matured in the last
year and mare werg
outplanted

Current
Population Unit Managerment Mature
Name Designation nfildy
Kahanahaiki to Manage for stability 0
Pahole
Keawapilau to West  Manage for stability a8
Makaleha
Total for Taxon: 48

MRS NRS MRS
Matire Immature  Seedling  Totsl
2007 2007 ooy MR
177 14 7 151
3 A4 " 123
240 183 18 274

Action Area: Out

TaxonName: Schiedea obovata

Augmented  Augmernted  Augmented

TaxonCode: SchObo

Population Trend hotes

The reintroductionwill begin
oncethe bl fence is
complate

Current
Po pulation Unit Management hd ature
Name Designation il dy
Makaha Manage 0
reintraduction for
stability
Total for Taxon: 1]

MRS NRS MRS
W ature Immature Seedling  Total
2007 2007 onop MEME
0 0 0 0
0 0 0 0
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Table 2.52 Genetic Storage Summary

Partid Storage Status

Stor age Goals Met

#of Potential Founder s #Plants  #Plants  #Plani # Plants
Cument Cument NumWild ==10in ==1 ==1 Amny that Met
P opulation Unit Name Mature Imm. Dead Seedbank Microprop Nursery Goal
Schiedea obovata
Kahanahaiki to Pahole 0 0 5 3 1 5 1
Keawapilau to VWest Makalsha 43 10 21 T 1 18 70
Total # Total # Total # Total #
Flants w/ Pla nts wif Flants wf
>=10 Seeds  >=1 >=1 Army Flars that
in 5eedbank Microprop Nursery
v 2 23 76
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2.27 Tetramolopium filiforme

Requirements for Stability

4 Population Units (PUs)

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 Year 4

The stability goal of 50 reproducing individuals has been met for the ‘Ohikilolo PU

The genetic storage goals have been met for the Kahanahaiki PU.

A greenhouse living collection from plants in the Kalena and Puhawai PUs continues to
be maintained for collecting seeds for genetic storage and outplanting.

The wild site in the Pihawai PU was observed to have declined to only one mature plant
in the last year.

Plans for Year 5

Continue to maintain the Kalena and Pihawai PU stock separate from stock from other
PUs in order to secure seeds for genetic storage.

Collect cuttings from Wai‘anae Kai PU stock to establish in the nursery as a seed source.
Produce plants grown from both the Kalena and Pithawai PUs to show Botanist, Joel Lau
in order to determine if there are any characteristics unique to one or the other. This may
be used to guide augmentation strategy at these two PUs.

Continue to augment the Pihawai PU outplanting site with stock from the greenhouse
living collection.

Complete the genetic storage collections for the ‘Ohikilolo PU.
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Table 2.53 Taxon Status Summary

Action Area: In

TaxonName: Tetramolopium filiforme

TaxonCode: TetFil

Currant Current Current Current Current Current MRS MRS MRS
Population Unit fanage ment hdature  Immature  Seedling  Augmented Augmented Augmented mature Irmmature  Seedling Tatal Total Tatal
Namne Diesign ation (il gy (ndildy ot ildy tlature Imm ature Seedling 2007 2007 2007 Mature Immaure Seeding  Population Trend Motes
Kahanahaiki Genetic Storage 45 0 1] 0 i} 0 45 0 0 45 0 0 Mo monitoring inthe last year
Kaena Mlanage for stability q a G 1] a a q a 4] 9 0 ] Mo mohitaring inthe last vear
Keaau Genetic Storage 30 a1 17 0 i} 0 an 41 17 30 41 17 Mo monitoring inthe last year
Makah a'Ohikilolo Genetic Storage 300 0 1] 0 i} 0 ann 0 0 300 0 0 Mo monitoring inthe last year
Ridge
Ohikilolo Manage for stahility 2842 582 21 0 i} 0 2442 852 1 2542 582 21 Fopulation counts were
revised after updating old
ohservations in the last year
Total for Taxon: 2926 G23 44 1] a 1] 2826 593 X 2926 623 44
Action Area; Out
TaxonName: Tetramolopium filiforme TaxonCode: TetFil
Currant Current Current Current Current Current MRS MRS MRS
Population Unit Managemeant Mature  Immature  Seedling  Augmented Augmented  Augmented Mature Immature  Seedling Tatal Tatal Totzl
Name Designatior ovilg Qifildy - ganild hatigdy)  Immapiie.  seeadiing 2007 so07 2007 Meture  Immature  Seeding  Population Trend Motes
Puhawai Manage for stahkility 1 0 1] 0 2 0 T 2 3 1 2 0 The wild site has declined to
one mature plant and no
juwvenile plants were
ohserved The
reirtroduction was not
rmonitored inthe lastyear.
Wai anae Kai Manage for stability 30 8 1 0 i} 0 a0 8 1 30 8 1 Mo monitoring inthe last year
Total for Taxon: H a 1 a 2 a a 10 4 H 10 1

awo11y wnidojowens) L7z Wdey)
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Chapter 2.27 Tetramolopium filiforme 2-87
Table 2.54 Genetic Storage Summary
Partid Storage Status Storage Goals Met
1 of Potential Founder s #Plants  #Plants  #Planks # Plants
Cument Cument Mum'Wild ==10in ==1 ==1 Amy that Met
P opulation Unit Mame Mature Imm. Dead Seedbank Microprop Nursery Goal
Tetramolopium filiforme
Kahanahaiki 45 0 35 ] 0 0 &0
Kalena 9 0 0 ] 0 7
Keaau 30 41 0 17 0 0 2
M akaha/Chikilele Ridge 300 0 0 0 0 0 0
Ohikilolo 2542 582 1 134 0 0 43
P uhawai 1 0 5 5 0 2 5
Waianae Kai 30 i 0 1 0 0 0
Total # Total # Total # Total #
soiuSoeds |t oAy Plantsthat
in S5eedbank Microprop Nursery
245 0 9 122
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2.28 Viola chamissoniana subsp. chamissoniana

Requirements for Stability

4 Population Units (PUs)

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 Year 4

e The stability goal of 50 reproducing individuals met for the ‘Ohikilolo PU

¢ A thorough monitoring of the Makaleha PU revealed many more plants at the known site.

e Results were inconclusive for the crossing study of greenhouse collection stock, but do
not contradict the decision to collect open-pollinated fruit from plants of one isolated PU
at a time. Further crosses would be necessary to determine if there are differences in seed
set among different parent combinations (selfed, within PU cross, among PU cross).

e Mature seeds were collected for genetic storage from the greenhouse living collection of
clones from the Pu‘u Hapapa PU. The genetic storage goals were met for 5 of the
founders represented in the greenhouse.

Plans for Year 5
e Continue to collect seeds for genetic storage from the greenhouse collections of plants
from the Pu‘u Hapapa, Pu‘u Kiimakali‘i and Makaleha PUs.
e Search historic sites within the Kamaile*unu PU.
e Investigate areas in the Makaha PU for augmentation and begin to collect clones for the
greenhouse living collection.
e Continue to collect clones from new founders in the Pu‘u Hapapa PU.
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Table 2.55 Taxon Status Summary

Action Area: In

TaxonName: Viola chamissoniana subsp. chamissoniana

TaxonCode: VioChaCha

Current Courrent Currant Current Current Currert MRS MRS MRS
Population Unit Il anage ment Mature  Immature  Seedling  Augmented Augmented  Augmented Mature Immature  Seeding Total Tetal Tatsl
Name Designation owilgy (Wi O flatine; [mmatire.  SReding 007 J007 007 Mature  Immaure  Seeding  Population Trend Motes

Keaau Genetic Storage 40 10 i} 1} i] a 40 10 0 40 10 0 Ma manitoring in the last year

Makah a/Ohikilolo Genetic Storage T 0 ] ] 0 0 T 0 a T 0 (1} Mo manitaring inthe last vear

Ridge

Ohikilolo Manage for stahility 435 10 a a 0 0 433 10 a 435 10 0 Mo monitaring inthe last year

Puu Kumakalii Manage for stability 44 i] i} i} i] ] 44 i] i} 44 0 0 Ma manitoring inthe last year

Total for Taxon: 526 20 i} i} a a A24 20 1} 526 20 0
Action Area; Out
TaxonName: Viola chamissoniana subsp. chamissoniana TaxonCode: VioChaCha
Current Current Current Current Current Currert MRS MRS MRS
Pﬂpuldiun Unit Management hd Jture Immature  Seeding Augmernted Augmented Augmented Mature Imrnature Seedling Tatal Tatal Total
HName Designation (il ) onfildy il dy Mature Imm ature Seedling 2007 2007 007 Mteture Irmaure Seedling Population Trend Motes

Halona Manage for stability 41 3 i} i} a i] 41 3 i} 41 3 0 Ma manitoring in the [ast year

Kamaileunu Genetic Storage i} 0 ] ] 0 0 35 0 a 35 0 0 Mo meonitaring inthe last vear

Makaha Manage for stahility 17 2 o ] 0 0 17 2 a 17 2 0 Mo monitaring inthe last vear

Makal eha Genetic Storage 34 1 i} i} a a 1 a 1} 34 1 0 A thorough census of the
areafound mary more plants

Puu Hapapa Genetic Storage 13 a ] ] 0 0 13 0 a 13 5 0 A few more plants were
observed in the last year

Total for Taxon: 140 1 i} i} i] a 1o7 5 1} 140 1 0

eueluOSSIWeYd dsqns euRIUOSSIWEYD BJOIA 87T 1oidey)
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Chapter 2.28 Viola chamissoniana subsp. chamissoniana 2-90
Table 2.56 Genetic Storage Summary
Partid Storage Status Stor age Goals Met
Haf Potential Founder s #Plants  #Plants  #Plans #Plants
Cument Cument MumWild == 10 in »=1 ==1 Ay that Met
P opulation Unit Mame Mature Imm. Dead Seedbank Micreprop Nurzery Goal
Viola chamissoniana subsp. chamissoniana
Halona 41 3 0 2 0 2 1
Kamaileunu 35 0 0 0 0 0 0
Keaau 40 10 0 0 0 0 0
Makaha 17 2 0 0 0 0 ]
Makaha/Ohikilolo Ridge 7 0 0 0 0 0 0
Makaleha 34 1 0 0 0 10 0
O hikilole 435 10 0 1 0 4 2
Puu Hapapa 13 5 1 5 0 11 3
P uu Kumakalii 22 0 0 11 0 18 11
Total # Total # Total # Total #
Plants w/f Pla nts v Plants wi Plants that
=10 Seads =1 ==1 Army Met Goal
in Seedbank Microprop Nursery
19 0 45 1%
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Chapter 3.0: Achatinella mustelina Management

The MIP stabilization plan for Achatinella mustelina outlines protection measures for each
Evolutionarily Significant Unit (ESU). Each ESU is considered a genetically distinct group and
thus important to conserve in stabilizing the taxon. In order to reach stability for A. mustelina,
NRS must work towards attaining the goals below.

Achatinella mustelina Stabilization Plan Summary

Long Term Goals:

e Manage snail populations at eight field locations to encompass the extant range of the species
and all six genetically defined ESUs.

e Achieve at least 300 snails per population.

e Maintain captive populations for each of the six recognized ESUs.

e Control all threats at each managed field location.

Summary of Stabilization for A. mustelina

Overall, stabilization measures for A. mustelina are progressing well. Threat control is underway
at seven of the eight populations designated for management and at the eighth, monitoring is
underway in order to direct management action. Seven of the eight are protected within MU
ungulate fences. Rat control is underway at seven of the eight sites designated for management.
Weed control is ongoing at seven of the eight manage for stability populations. All eight sites
are represented in captive propagation at the UH Snail Laboratory. Research regarding A.
mustelina dispersal and habitat utilization is ongoing and research about Euglandina rosea
habitat utilization and feeding patterns is complete. In addition, rat density and home range
research is underway in ESU-A and ESU-D2. The top priority management work recommended
in last year’s report was to expand the management of ESU-C because snail numbers are
incredibly reduced here. Rat baiting grid expansion around Schofield Barracks West Range
(SBW) sites was accomplished last year by adding more bait boxes and snap traps. Habitat
protection fences at these sites were completed in 2007. The ESU-F fence was completed in
2008. In addition, NRS will work with researchers at the UH Snail Laboratory to pursue
important Achatinella genetics work.

Grouping of A. mustelina sites into ESUs

The ESU areas have been updated based on additional genetic sampling conducted last year
(Figure 3.1). More details on the results of this sampling will be discussed within the specific
ESU sections. Note that the exact shape and extent of each ESU is unknown and therefore the
contours depicted are partially theoretical.
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Chapter 3.0 Achatinella mustelina Management 32

Map removed,
available upon request

Figure 3.1 Grouping of Achatinella mustelina sampling sites into six ESUs
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Chapter 3.0 Achatinella mustelina Management 3-3

Captive Propagation

One of the requirements outlined in the MIP stabilization plan is to represent, in captive
propagation, snails from each of the six ESUs and from two extra sites in ESU-B and ESU-D.
ESU-B and ESU-D are very large therefore two sites were selected from each in order to
represent the geographic extent of the ESUs. All sites are represented at the UH Snail Lab.
Detailed snail captive propagation data is shown in Table 3.1.1.

Table 3.1 Captive Snail Propagation Summary for Achatinella mustelina

Population ESU| Date | #juv | #sub | #adult | #Individuals
A 1995 ] o 0 6 6
2003 | -- - - 21
4/2004| 8 11 4 23
Peacock Flats 9/2005| 3 15 5 20
8/2006| 1 12 3 16
7/2007| 0 9 2 11
8/2008| 0 3 3 6
B1|2003| o 0 10 10
4/2004| o7 0 4 a1
‘Ohikilolo — Makai 9/2005| 15 8 0 23
8/2006| 3 9 0 12
7/2007| 1 9 1 11
8/2008| 0 9 0
B1|2003| o 0 8
4/2004| 20 5 0 o5
‘Ohikilolo — Mauka 9/2005| 18 7 0 25
8/2006| 0 21 2 23
7/2007| 0 12 1 13
8/2008| 0 11 1 12
B2 | 2003 | 0 0 10 10
4/2004| 23 0 6 29
Ka'ala S-ridge 9/2005| 19 5 0 24
8/2006| 4 11 0 15
7/2007| 0 4 1 5
8/2008| 0 3 1 4
C |2003] o 0 10 10
4/2004| 14 4 4 22
Alaiheihe Gulch 9/2005| 17 5 0 22
8/2006| 2 20 0 22
7/2007| 2 21 0 >3
8/2008| 1 20 0 21
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Population ESU| Date | #juv | # sub | #adult | #Individuals
C | 2003 0 0 10 10
4/2004| 20 1 8 29
Palikea Gulch 9/2005| 22 3 2 21
8/2006| 12 13 0 25
7/2007| 0 22 2 24
8/2008| 0 20 1 21
C | 2003 0 0 10 10
4/2004| 15 1 9 25
Schofield Barracks West Range 9/2005| 27 1 2 30
8/2006| 8 22 0 30
7/2007| 2 28 0 30
8/2008| 0 26 1 27
D1 | 2001 0 0 9 9
2003 | -- - - 29
4/2004| 8 22 0 30
10,000 snails 9/2005| 3 24 3 30
8/2006| 1 24 3 28
7/2007| 7 14 4 25
8/2008| 8 13 0 21
D1 | 2003 0 0 10 10
4/2004| 18 7 3 28
Schofield South Range 9/2005) 24 2 0 26
8/2006| 11 12 0 23
7/2007| 0 21 0 21
8/2008| 0 15 3 18
D2 | 2003 0 0 10 10
4/2004| 16 0 8 24
Makaha 9/2005| 23 0 3 26
8/2006| 10 14 0 24
7/2007| 5 17 0 22
8/2008| 0 20 0 20
E | 2003 0 0 10 10
4/2004| 24 2 3 29
‘Ekahanui - Honouliuli 9/2005| 22 | 2 0 24
8/2006| 7 9 0 16
7/2007| 2 9 1 12
8/2008| 0 8 0 8
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Population ESU| Date | #juv | #sub | #adult | #Individuals

F | 1997 1 0 0 1
4/2004| 4 0 4 8

Palikea Lunch / former Palehua 9/2005| 20 0 2 22
8/2006| 5 14 0 19

7/2007| 1 15 0 16

8/2008| 0 13 0 13

TOTAL 2003 - - - 138

TOTAL 4/2004| -- - - 303

TOTAL 9/2005| -- -- - 299

TOTAL 8/2006| -- -- - 255

TOTAL 7/2007| -- - - 213

TOTAL 8/2008| -- -- - 180

Juvenile=<10mm, Subadult=>10mm no thickened lip, Adult=thickened lip

Table 3.2 below shows an alarming trend of many more deaths than births within the captive
laboratory population. UH Tree Snail Laboratory Staff are working on determining the factors
involved in these trends. NRS will work with the UH Snail Laboratory Staff to determine steps
for revitalizing lab populations.
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Table 3.2 Achatinella mustelina Laboratory Population Deaths 2004-2008

ARMY
POPULATI |jan- | jul-
ON jun0 | decO
DEATHS 4 4
2004-2008

jan- jul- jan- jul- oct06-

jun05 | decO5 | jun06 | sept06 | julo7 aug- | Jan-

dec07 | jun08

Cage and
location jlsla | jlsla | jlsla jIsla jIsla jIsla j/sla j/sla j/sla

Ka'ala S-
ridge
chamber 4
bottom

0/1/2 | 1/0/4 | 3/1/2 | 6/2/0 2/1/0 2/2/0 2/6/0 0/0/0 0/0/0

Ala‘ihe‘ihe
Gulch
chamber 5
top

1/0/3 | 2/0/3 | 1/0/1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/3/0

Palikea
Gulch
chamber 5
top

0/0/2 | 2/0/4 | 6/0/3 | 1/0/1 0/0/1 0/0/0 0/2/1 0/1/0 0/0/0

‘Ohikilolo
Mauka
chamber 5
top

0/0/3 | 0/0/0 | 0/0/0 | 0/0/0 0/1/0 0/0/1 0/9/1 0/0/0 0/0/0

Schofield
West
chamber 5
top

1/0/1 | 1/0/3 | 1/0/2 | 2/1/2 0/0/2 0/0/0 0/0/0 0/1/0 0/1/0

Makaha
chamber 5 1/0/3 | 2/0/2 | 2/0/1 1/0/2 1/0/1 0/1/1 0/2/0 0/0/0 0/2/0
top

‘Ekahanui
Gulch
chamber 5
bottom

3/0/4 | 1/0/2 | 0/0/0 | 1/2/0 0/4/0 0/2/0 1/3/0 0/1/0 0/2/0

‘Ohikilolo
Makai
chamber 5
bottom

3/0/2 | 3/1/4 | 4/0/0 | 8/4/0 0/0/0 0/0/0 0/1/0 011 0/0/0

Schofield
South
chamber 5
bottom

1/0/0 | 6/0/1 | 4/0/6 | 1/0/1 0/0/2 0/0/0 0/2/0 0/1/0 0/0/0

Schofield
chamber 5 2/0/0 | 0/0/0 | 0/0/1 4/0/1 5/0/1 0/0/0 1/0/2 0/0/0 0/0/0
bottom

Palehua

1/0/0 | 1/0/0 | 1/0/1 3/0/2 1/0/0 0/0/0 0/3/0 0/0/0 0/7/0
chamber 1

Peacock
Flats 1/0/1 | 1/0/0 | 2/0/2 0/0/0 0/3/1 0/0/1 0/5/1 0/1/0 0/2/1
chamber 1

10,000
snails 1/0/0 | 0/0/0 | 0/0/0 0/1/0 1711 0/0/0 9/8/1 4/2/0 1/2/4
chamber 1

Total 37 44 44 46 29 10 60 13 25
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mortality
Mortality by
ageclass | 1OV | 20/ 1 2411 o0 noi9 | 101009 | 2053 | 134108 | 481 | 1195
21 23 |9

Totals
Births during | 75, | 55 |33 10 8 2 15 7 4
period
Total live A.
mustelinaat | 551 | 357 | 316 | 280 259 251 206 200 179
end of
period
Population
totals at ;3% 102/7 | 213/7 | 22071/ | 189/73/ | 121/124 | 55/183/ | 19/176/ | 10/180/
beginning of y 2/57 | 5/39 25 18 14 13 11 10
period by gs | 321 |327 | 316 280 250 251 206 200
age
Percent 10.4/

. 8/1.8 11/1.3 | 12.3/14/ | 5.2/13. 23.6/22. | 21/4.5/ | 10/10.6
mortality by | 545 | 144 | 43 77 | 36 750 | VAR 4 | /50
age class 0

Genetic Issues

Genetic analyses using microsatellite techniques have been conducted for ESU-B2 in order to
determine intra-population variation. These data will be used to guide management decisions
related to mixing snails in captive propagation from the same ESU but from different ridges.
DNA was extracted from 40 tissue samples that were collected from four separate geographic
populations in ESU-B2. Snails from culvert 39 and culvert 45 showed close similarities with
each other. This is not surprising since these two ridges are only separated by one ridge. But
culvert 56 and culvert 73 are separated by three ridges and they showed much more variation.
Thus, DNA analyses found three distinct genetic populations. It can be inferred that there is
gene flow or was gene flow in the relatively recent past between snails around culverts 39 and
45. More discussion still needs to take place between the UH lab and NRS before final plans can
be determined as to how and which populations of snails might be mixed in the future. More
samples also need to be collected from culvert 69 since this ridge will also be included in the
fence (Hadfield 2008, unpublished).

Monitoring
e A total of 13 Ground Shell Plots (GSPs) continue to be read quarterly where no rat
control is underway and annually where rat control is ongoing.

Reintroduction
e Over the next year finalize draft of rare snail reintroduction protocols with USFWS.
Conduct a small-scale trial reintroduction with S-Ridge stock returning to the wild.

Threat Control Development

e Continue coordinating with Working Dogs for Conservation in Montana to train and use
dogs to detect Euglandina rosea in the field.
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Research

o Initiated capture/mark/recapture at two sites in both the Ko‘olau and Wai‘anae mountain
ranges to better predict how many snails comprise known populations.

e Aaron Shiels, a PhD student from U.H, has initiated rat home range and rat density
studies within the Makaha fence now that it is complete. He has already established
protocols for his research in Kahanahaiki MU over the last year. He will be
implementing these same protocols in Makaha. What he learns at Makaha will aid in
designing the best rat control program for the MU. NRS funded his research almost
exclusively.

ESU Updates

The tables used in this section are in a new format. They are developed through queries from the
newly completed Microsoft Access database for snail data tracking.

Population Reference Site

The first column lists the population reference code for each field site. This consists of a three-
letter abbreviation for the gulch or area name. For example, MMR stands for Makua Military
Reservation. Next, a letter code is applied in alphabetic order according to the order of
population discovery. This coding system allows NRS to track each field site as a unique entity.
This code is also linked to the Army Natural Resource geodatabase. In addition, the “common
name” for the site is listed as this name is often easier to remember than the population reference
code.

Management Designation

In the next column, the management designation is listed for each field site. The tables used in
this report only display the sites chosen for Manage for Stability (MFS), where NRS is actively
conducting management. These sites are generally the most robust sites in terms of snail
numbers, habitat quality, and manageability. Other field sites where NRS has observed snails
are tracked in the database but under the designation ‘no management.’ In general, these sites
include only a few snails in degraded habitat where management is logistically challenging. The
combined total for sites designated as MFS should be a minimum of 300 total snails in order to
meet stability requirements.

Population Numbers

The most current and most accurate monitoring data from each field site are used to populate the
‘total snails’ observed column and the numbers reported by ‘size class’ columns. In some cases,
complete monitoring has not been conducted within this reporting period because of staff time
constraints, therefore, older data are used. Some snail monitoring forms do not divide numbers
of snails counted into size classes, therefore, size class is recorded as ‘unknown.’

Threat Control

It is assumed that ungulate, weed, rat and Euglandina threats are problems at all the managed
sites. If this is not true of a site, special discussion in the text will be included. If a threat is
being managed in the vicinity of A. mustelina or affecting the habitat occupied by A. mustelina, a
“Yes” designation is assigned. The “No” designation is assigned when there is no ongoing threat
control at the field site.
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ESU-A Pahole to Kahanahaiki

Table 3.3 Achatinella mustelina in ESU-A Manage for Stability Sites

il R ey

Achatinella mustelina

MMR-E Manage forstability T 200408-11 82 ] 7 0 es es es No
Ohikilolo Mauka

MMR-F Manage forstability 240 200408-10 180 25 25 0 es es es No
Ohikilolo Makai
MMR-G Manage forstability 28 200208-04 24 o 4 0 es es No No

Ohikilolo Alemac Site

MMR-H Manage forstability 17 200408-18 10 7 0 0 es es No No
Ohikilolo Koiahi Prikaa Reéntro
Site

AchMus Total : B2 286 40 36 0

Size Clazs Definifions
SizeClass DefSizeClass

Large =18 mm
M e=dim 818 mm
Small < & mm

Table shows the number ofsnails, size classes, and threats o the snails in the Population Re Erence sites. Yes=indicste that the threstis
being controlled.

Major Highlights/Issues Year 4

e The number of snails found during mark/recapture work in the MMR-C portion of ESU-
A is more than on all previous counts.

e A Euglandina rosea exclosure site was surveyed at Kapuna Gulch.

e Significant upgrade and maintenance was conducted at the Pahole Snail Exclosure. Rat
bait stations and snap traps have been deployed there.

e A total of 10 A. mustelina were collected from outside of the study area in Kahanahaiki
and given to the UH lab for captive rearing.

Plans for Year 5

e Outplant common native host trees at the Pahole exclosure site to increase canopy
closure.

e Pursue construction of the Euglandina exclosure proposed for the Kapuna Gulch site with
the State of Hawaii.

e Perform thorough surveys and obtain current snail numbers.
1. Survey within managed parts of ESUs with <300 total snails
2. Survey Army training land populations that have not been visited in 3+ years.

ESU-B Ohikilolo to Makaleha

ESU-B is a very large ESU. For management purposes it has been split into two portions. ESU-
B1 includes snail occurrences on ‘Ohikilolo Ridge and B2 includes occurrences in Central and
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East Makaleha. Each is discussed separately. The current status of snails at each MFS
population reference code in ESU-BI is shown in Table 3.1.4 and ESU-B2 status in Table 3.1.5.

ESU-B1 “‘Ohikilolo

Table 3.4 Achatinella mustelina in ESU-B1 Manage for Stability Sites

Population Reference Management Tatal Date of Size Classes Threat Control
Site DES|gnat|0n Snails SUI’\I’EY |_argE Medium Small Unk Ungulate Weed Rat Euglandina

Achatinella mustelina

MMR-E Manage for stability 77 2004-08-11 B2 g 7 0 Yes Yes Yes Mo
Ohikilole Mauka
MMR-F Manage for stability 240 2004-08-10 190 25 25 0 Yes Yes Mo Mo
Ohikilolo Makai
MMR-G Manage for stability 28 2002-0504 24 0 4 0 Yes Yes Mo Mo
Ohikilolo Alemac Site
MMR-H Manage for stability 17 2004-06-16 10 7 0 1] Yes Yes Mo Mo
Ohikilolo Koiahi Prikaa Reintro
Site

ESU Total : 362 286 40 36 0

Size Class Definitions
SizeClass DefSizeClass

Large =18 mm
I ecliim §-15mm
=mall =& mm

Tahle showsthe number of snsils, size dasses, and threatsto the snailzinthe ESU sites. Yes =threat is being contralled; In some casesthe
threst moay be present but not actively preying on &, musteling.

Major Highlights/Issues Year 4
e Ground Shell plots were monitored showing no signs of rat or Euglandina predation.

Plans for Year 5
e (Conduct a survey at MMR-H and establish a baiting grid if necessary.
e Perform thorough surveys and obtain current snail numbers.
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ESU-B2 East and Central Makaleha

Table 3.5 Achatinella mustelina in ESU-B2 Manage for Stability Sites

Population Reference Management Tatal Date of Size Classes Threat Control
Site Designation Shails Survey

Large Mediurm Srmall Unk Ungulate  Weed Rat  Euglandina

Achatinella mustelina

LEH-C hanage for stability 423 2006-05-23 241 19 B3 1] Mo Mo Mo Mo
East Branch of East Makaleha
(culvert 69)
LEH-D Manage for stability = 20080501 20 16 3 ] Ma Ma Ma Ma
East Branch of E ast Makaleha
(culvert 73)
LEH-J Manage for stabilty 2 2006-11-16 2 0 0 0 Mo Mo Mo Ma
East Makaleha (culvert 69 - lower
down

ESU Total : 464 2R3 135 BB 1]

Size Class Definitions
SizeClass D efSizeClass

Large =18 mm
hedium g-18 mm
Small =& mm

Tahle showesthe number of snails, size dasses, and threatsto the snailzin the ESU sites. Yes =threat iz being controlled; In some cases the
threst may be present but not actively preving on & musteling.

Major Highlights/Issues Year 4
e Two ground shell plots have been monitored quarterly.

e Collected additional genetics samples for determining intra-ESU genetic variation (see
discussion above).

Plans for Year 5

e Collect from the East Makaleha portion of this ESU for representation in the UH Tree
Snail Lab.

e Control incipient canopy weeds in the ESU, such as: Falcataria moluccana, Heliocarpus
popayanensis, and Trema orientalis.

e Determine best destination for S-Ridge (LEH-A) laboratory stock.
e Perform thorough surveys and obtain current snail numbers.
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ESU-C Schofield Barracks West Range (SBW), Alaiheihe and Palikea Gulches

Table 3.6 Achatinella mustelina in ESU-C Manage for Stability Sites

Population Reference Management Total Date of Size Classes Threat Control
Site Designation Snails Survey Latge Medium Smal  Urk  Ungulate  weed Rat  Euglardina

Achatinella mustelina

ALl-A Manace for stability u] 2004-09-01 u] a u] a Mo Ma Mo Mo
Palikea gulch
ALIB Manace for stability E 20050323 4 1 1 a Mo Mo Ma Mo

Palikea gulch west. Just east of
Alaiheihe/P alikea dividing ridge.

ANU-A Manace for stability 1 20040602 0O 1 u] a Mo Mo Ma Mo
Manuwai gulch

IHE-A Manace for stability u] 20050322 0 a u] a Mo Mo Mo Mo
Alaiheihe Gulch Westem Most

Site

IHE-B Manage for stability 27 2003-0205 23 4 u] 1] Mo Mo Mo Mo
Alaiheihe midde site "Ptemac

Site™

IHE-C Manage for stability u] 20050322 O 1] u] 1] Mo Mo Mo Mo
Alaiheihe belowHalu's LZ TTs

spot

SBW-A Manage for stability 28 20705822 18 5] 4 ] Yes Mo Yes Mo

Horth Haleauau Hame Ridge

SBW-B Manage for stability u] 20070520 O 1] u] 1] Yes Mo Mo Mo
Horth Haleauau one rickie north

of Hame

SBW-C Manace for stability 7 2007-05-21 4 3 u] a Mo Mo s Mo

Horth Haleauau just above
Powteria pair territory

AchMus Total : g9 49 15 5 a0

Size Class D efinitions
Sizellazs DefSizellass

Large 18 mm
fedium 8-18mm
Small < & mm

Table shows the number of snails, size classes, and threats tothe mails in the Population Feference stes. Yessindicate that the threat is
bzin g controlled.

Major Highlights/Issues Year 4
e Rat control grids were installed within SBW-A and SBW-C where A. mustelina are still
extant.

e Fences have been constructed in SBW-A and SBW-B.
e Surveys last year revealed more snails than had been observed in recent years at SBW-A.

Plans for Year 5

e Resurvey sites within Ka‘ala NAR that have not been visited recently.
Secure additional collections to bolster lab population as necessary.
Continue rat control.
Perform thorough surveys in all known areas and obtain current snail numbers.
Pursue permission to move snails from SBW-C to SBW-B site before extirpation.
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ESU-D North Kalua‘a, Wai‘eli, Pu‘u Hapapa, SBS, and Makaha
ESU D1 North Kalua‘a, Wai‘eli, Pu‘u Hapapa and SBS

Table 3.7 Achatinella mustelina in ESU-D1 Manage for Stability Sites

Population Reference Management Total  Date of Size Classes LT e ]
Site Designation Snails  SUMEY | arge Medium Small Unk  Unguate  Weed  Rat  Euglandina

Achatinella mustelina

KAL-A tanage for stability 430 2006-11-28 207 160 B3 0 fes fes fes Mo
Land of 10,000 snails
SBS-B tanage for stahbilty 1596 2004-07068 131 44 21 0 Mo Yes fas Ma
Puu Hapapa

ESU Total : 626 33|/ 204 84 0

Size Class Definitions
SizeClass DefSizeClass

Latige =18 mm
M edium 818 mm
Small =8 mm

Table showsthe number of snails, size dasses, and threatsto the sn@ilsinthe ESU sites. Yes =threat is being controlled; In some cases the
threat may be present but not actively presing on &, musteling.

Major Highlights/Issues Year 4
e Determined the best route for a predator fence for the KAL-A site with Island
Conservation.
e Surveys have been conducted near Pu‘u Kalena ESU-D over the last year. During these
surveys, over 139 new A. mustelina were discovered.

e NRS may propose shifting management to the Pu‘u Kalena area if the numbers of snails
observed in Makaha does not increase.

e A new site was discovered on the slopes of Ka‘ala (SBW-R) but genetic sampling proved
that the samples fell within ESU-D (which already has >300 snails) and not ESU-C. (which
has <300 snails).

Plans for Year 5
e Continue rat grid maintenance and ground shell plot monitoring
e Continue to investigate predator fence construction at KAL-A
e Perform thorough surveys and obtain current snail numbers.
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ESU D2 Makaha

Table 3.8 Achatinella mustelina in ESU-D2 Manage for Stability Sites

il R Ry

Achatinella mustelina

NIAK-A Manage for stability 3 2006-12-13 18 [ 7 0 Yes Yes Mo Mo
Isolau ridge
MAK-B Manage for stability 2 20000503 O 0 0 2 Yes No Mo Mo

Kumaipo ridge crest

MAK-C Manage for stability 3 20070307 3 ] 0 ] es No No No
Near pinnacle rocks. Includes
Hesarb ridge.
MAK-D Manage for stability v 200508-29 21 3 3 ] ez No No No
On ledge belowridge crest
above MAK-A site.

AchMus Total : o3 42 9 10 32

Size Class Definifions
SizeClass DefSizeClass

Large =18 mm
M edism £-18 mm
Small < & mm

Table shows the number of snails, size classes, and threats © the snails in the Population Re Erence sites. Yes=indicate that the threatis
be=ing controlled.

Major Highlights/Issues Year 4
e Completed Makaha Subunit I MU fence and are removing pigs within it.
e Conducted weed control in areas where A. mustelina are known.

Plans for Year 5
¢ Continue surveys along crestline and Makai Ridge fenceline.
o Install rat control grids at high density A. mustelina sites within the new fence. Restock
bait every six weeks.
o Install two ground shell plots at these sites.
Coordinate with Aaron Shiels from UH regarding rat studies within the fence unit.

e Perform thorough surveys and obtain current snail numbers. Expand survey coverage in
Makaha Subunit I fence.
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ESU-E Pu‘u Kaua/‘Ekahanui
Table 3.9 Achatinella mustelina in ESU-E Manage for Stability Sites
Population Reference Management Total  Date of Size Classes Threat Control
Site Designation Srails Survey Large Medium Small Unk Ungulzte  Weed Rat  Euglandina

Achatinella mustelina

EKA-A Il anage for stability 183 20041013 93 an &t [ia] Y es Yes i a]
Mamane Ridge and Near

Plapripri EKA-A

EKA-B Il anage for stability a5 2004-10-14 46 B 3 Mo Y es Yes i (a]
Below north population of

Tetlep. Between Plapri EKA-A

and EKA-C

EKA-C Il anage for stability f 20041014 6 0 0 Mo es Yes R (x]
At Plapripri EKA-C site

EKA-D M anage for stakility 202 20041012 158 K1l 13 Mo Mo Mo Mo
Puu Kaua

EKA-E i anage for stability 13 20041005 9 3 1 es es Yes i a]
Amastra site

EKA-F i ahage for stability 3 20080201 2 1 0 [i(a] Y es Yes i a]
from Plapri-C head along blue

trail under cliffs mauka

ESU Total : 462 a4 71 7

Size Class Definitions

SizelClzss DefSizeClass
Large =g mm
hdedium 212 mm
Small <8mm

Table shamws the number of snails, s ze classes, and threats to the snaik in the ESU sites. “es = threat & being contrelled; Insome cas es the

threat may be prezent but not activebly preying on A mustelina.

Major Highlights/Issues Year 4

e C(leared the large subunit fence corridor and began fence construction.

e Conducted weed control at sites with A. mustelina.

e Continued to restock rat bait grids.

e Monitored ground shell plots.

Plans for Year 5

e Complete construction of the large subunit fence.

Continue rat control.

[ ]
e Monitor ground shell plots.
[ ]

Perform thorough surveys and obtain current snail numbers.

ESU-F Pu‘u Palikea/Mauna Kapu (Palehua)

Major Highlights/Issues Year 4

e Expanded two rat baiting grids to better encompass snail trees.
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e C(Cleared the MU fence corridor and completed construction.
e Added new rat bait grids at PAK-D and L.

Plans for Year 5
e Conduct weed control at all “‘manage for stability’ snail sites.
Perform thorough surveys and obtain current snail numbers.
e Determine dextral/sinistral separation reinforced by genetics.
e UH grad student collected 10 ten snails to establish a captive population but will return
them to the wild in six months.

Table 3.10 Achatinella mustelina in ESU-F Manage for Stability Sites

o e MRS e e e

Achatinella mustelina

NLAL-A Manage for stability 12 20050314 4 8 0 0 Mo No Yes Nao
Mauna Kapu (Palehua)

PAK-A Manage for stability prat] 20080422 26 0 3 0 Mo Wes es No
Puu Palikea-Ohia spot

PAK-B Manage for stability 13 2004-08-10 M 1 1 0 Mo No Yes Mo
lele Patch

PAK-C Manage for stability 3 2008-08-14 19 9 5 0 Mo Yes Yes Mo
Steps spot

PAK-D Manage for stability 7 20080820 5 1 1 0 Mo No es No
Joel Lau's site

PAK-E Manage for stability 4 200605-22 3 0 1 0 Mo Yes Yes Mo
Exogau site

PAK-F Manage for stability 5 20080422 5 0 0 0 Mo No Yes Mo
Dodonaea site

PAK-G Manage for stability 30 2006-01-25 13 11 6 0 Mo Yes Yes No
Hame and Alani site just above

Cyagri fence

PAK-H Manage for stability 4 20080422 4 0 0 0 Mo No Yes Mo
Mike Hadfield's study site at Puu

Palikea

PAK-1 Manage for stability 5 2006-01-26 4 0 1 0 Mo Yes Yes Mo

One ridge tnck side of E and F

PAK-K Manage for stability ;] 200840603 7 1 ] 0 Mo No Mo No
Filo site
PAK-L Manage for stability 2 20080423 2 0 0 0 res No es Mo

Dlapa site north of Puu Palikea

AchMus Total : 152 103 3 18 ]

Size Class Definifions
SizeClass DefSizeClass

Large =18 mm
M edium 818 mm
Small < 8 mm

Table shows the number of snails, size classes, and threats o the snails in the Population Re Erence sites. Yessindicak that the threatis
being controlled.
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Chapter 4.0: MIP ‘Elepaio Management

The initial Biological Opinion (BO) that triggered the development of the Makua
Implementation Plan (MIP) was issued in 1999. At that time, the O‘ahu ‘Elepaio (Chasiempis
sandwichensis ibidis) was not listed as an endangered species. The 1999 BO included
recommendations related to ‘Elepaio. These included conducting complete surveys of the
Makua Action Area (AA) for ‘Elepaio presence, monitoring of all known ‘Elepaio within Makua
Military Reservation (MMR) and installing and maintaining predator control grids around
nesting pairs within MMR. In 2000, the U.S. Fish and Wildlife Service (USFWS) granted the
O‘ahu ‘Elepaio endangered species status under the federal Endangered Species Act and in 2001
designated critical habitat on O‘ahu for the ‘Elepaio. In the Supplement to the Biological
Opinion and Conference Opinion for Proposed Critical Habitat for Routine Military Training at
Makua Military Reservation issued in 2001, the recommendations from the 1999 BO became
requirements. In September 2004, the USFWS issued another BO that covered newly designated
critical habitat within the Makua AA for plants and ‘Elepaio. This BO outlined additional
requirements related to this critical habitat. The most recent BO issued in 2007 required the
protection of all ‘Elepaio pairs within the Makua AA. The tables below outline the status of the
required actions from MMR Section 7 Consultations since 1999.

Management Actions 2008

Surveyed additional gulches in lower Makua and found a new pair at MMR-15.

Conducted predator control in three territories of which two contained pairs (MMR-03 &
MMR-15). MMR-02 turned out to only have a single male during the 2008 breeding season.
Monitored pairs at MMR-03 & MMR-15 for nesting success.

Participated in the Rodenticide Working Group to facilitate the use of aerial broadcast of
rodenticide for the protection of breeding ‘Elepaio.

Table 4.1 Current Status of ‘Elepaio in Makua Action Area

MU Territory Initial Year Current Last Last
Status Found Status Observed Monitored

Kahanahaiki MMR-01 P 1995 F 07/2007 01/2008
Maiakua No MU MMR-02 M/P 2000 M 05/2008 05/2008
Maiakua No MU MMR-03 P 2000 P 05/2008 05/2008
Kahanahaiki MMR-04 M 1995 \Y 03/2001 02/2002
Kahanahaiki MMR-05 M 1995 \Y 12/1999 03/2002
Kahanahaiki MMR-06 M 1999 \% <2001 <2001
Makua No MU MMR-07 M 2005 M 05/2007 06/2008
Makua No MU MMR-08 M 1998 U 1999 2000
Makua No MU MMR-09 M 2000 \Y 06/2002 01/2005
Makua No MU MMR-10 M 2001 \Y 2001 01/2005
Makua No MU MMR-11 M 2000 \Y 2000 11/2007
‘Ohikilolo MMR-12 M 2000 \Y 2001 2004
‘Ohikilolo MMR-13 M 2000 M 11/2007 4/2008
Kaluakauila MMR-14 M 1995 \Y 09/1998 02/2001
Maiakua No MU MMR-15 P 2008 P 05/2008 05/2008
Makaha No MU MAK-10 P 2005 M 12/2006 06/2007
Makaha No MU MAK-17 M 2002 U 09/2002 09/2002
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Makaha No MU MAK-18 M 2005 M 12/2006 12/2006
Makaha No MU MAK-19 M 2005 \Y 12/2006 12/2006
Makaha No MU MAK-20 M 2005 U 02/2006 02/2006
Makaha No MU MAK-21 M 2005 M 06/2006 06/2006
Pahole PAH-01 P <1995 \Y <1999 2004

Kapuhi No MU UHI-01 M 2000 \Y 2000 2000

Ke‘eke‘e No MU KEE-01 P 2001 \Y 2003 08/2004

Bold = rodent control during 2008 breeding season. Initial & Current Status: P = Pair, M = single male, F = single
female, V = vacant, U = Unknown. Last Visited: month/year or year,

Table 4.2 ‘Elepaio Breeding Success 2008, Makua Action Area

Territory Nests Found Active Nests # of Fledglings
MMR-03 1 1 0
MMR-15 0 0 0

Table 4.3 ‘Elepaio Banding Data, Makua Action Area
Bird' Date Territory Last Last Disease’ Mate Sex

Banded Observed | Monitored Observed®
ARRB 03/04/96 | MMR-04 | 03/04/01 02/07/02
GBAR 03/04/96 | MMR-01 | 05/26/04 01/2008
BABW 03/04/96 | MMR-01 07/2007 01/2008
BGAW 03/04/96 | MMR-05 12/09/99 03/18/02
ARGB 12/03/02 | MMR-02 | 01/24/04 05/2008
ABBB 12/11/01 | MMR-03 05/2008 05/2008
AGWR 05/05/04 | MMR-03 05/2008 05/2008

"= Band combination: A=Aluminum, R=Red, B=Blue, G=Green and W=White color bands.

? = Presence of disease when banded (Yes or No)

3 = Presence of a mate when last observed (Yes or No)

R Z = < < <
<<|=<Z|Zz|<|Zz
RIEEES IS

‘Elepaio Management Actions 2009

Conduct predator control in all territories with pairs.
Monitor all territories with pairs for nesting success.
Re-survey all known territories within the Makua AA.
Continue to survey for new territories within the Makua AA.
Continue to color band birds for survival determination.
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Makua Action Area

Map removed,
available upon request
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Chapter 4.0: MIP ‘Elepaio Management

The initial Biological Opinion (BO) that triggered the development of the Makua
Implementation Plan (MIP) was issued in 1999. At that time, the O‘ahu ‘Elepaio (Chasiempis
sandwichensis ibidis) was not listed as an endangered species. The 1999 BO included
recommendations related to ‘Elepaio. These included conducting complete surveys of the
Makua Action Area (AA) for ‘Elepaio presence, monitoring of all known ‘Elepaio within Makua
Military Reservation (MMR) and installing and maintaining predator control grids around
nesting pairs within MMR. In 2000, the U.S. Fish and Wildlife Service (USFWS) granted the
O‘ahu ‘Elepaio endangered species status under the federal Endangered Species Act and in 2001
designated critical habitat on O‘ahu for the ‘Elepaio. In the Supplement to the Biological
Opinion and Conference Opinion for Proposed Critical Habitat for Routine Military Training at
Makua Military Reservation issued in 2001, the recommendations from the 1999 BO became
requirements. In September 2004, the USFWS issued another BO that covered newly designated
critical habitat within the Makua AA for plants and ‘Elepaio. This BO outlined additional
requirements related to this critical habitat. The most recent BO issued in 2007 required the
protection of all ‘Elepaio pairs within the Makua AA. The tables below outline the status of the
required actions from MMR Section 7 Consultations since 1999.

Management Actions 2008

Surveyed additional gulches in lower Makua and found a new pair at MMR-15.

Conducted predator control in three territories of which two contained pairs (MMR-03 &
MMR-15). MMR-02 turned out to only have a single male during the 2008 breeding season.
Monitored pairs at MMR-03 & MMR-15 for nesting success.

Participated in the Rodenticide Working Group to facilitate the use of aerial broadcast of
rodenticide for the protection of breeding ‘Elepaio.

Table 4.1 Current Status of ‘Elepaio in Makua Action Area

MU Territory Initial Year Current Last Last
Status Found Status Observed Monitored

Kahanahaiki MMR-01 P 1995 F 07/2007 01/2008
Maiakua No MU MMR-02 M/P 2000 M 05/2008 05/2008
Maiakua No MU MMR-03 P 2000 P 05/2008 05/2008
Kahanahaiki MMR-04 M 1995 \Y 03/2001 02/2002
Kahanahaiki MMR-05 M 1995 \Y 12/1999 03/2002
Kahanahaiki MMR-06 M 1999 \% <2001 <2001
Makua No MU MMR-07 M 2005 M 05/2007 06/2008
Makua No MU MMR-08 M 1998 U 1999 2000
Makua No MU MMR-09 M 2000 \Y 06/2002 01/2005
Makua No MU MMR-10 M 2001 \Y 2001 01/2005
Makua No MU MMR-11 M 2000 \Y 2000 11/2007
‘Ohikilolo MMR-12 M 2000 \Y 2001 2004
‘Ohikilolo MMR-13 M 2000 M 11/2007 4/2008
Kaluakauila MMR-14 M 1995 \Y 09/1998 02/2001
Maiakua No MU MMR-15 P 2008 P 05/2008 05/2008
Makaha No MU MAK-10 P 2005 M 12/2006 06/2007
Makaha No MU MAK-17 M 2002 U 09/2002 09/2002
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Makaha No MU MAK-18 M 2005 M 12/2006 12/2006
Makaha No MU MAK-19 M 2005 \Y 12/2006 12/2006
Makaha No MU MAK-20 M 2005 U 02/2006 02/2006
Makaha No MU MAK-21 M 2005 M 06/2006 06/2006
Pahole PAH-01 P <1995 \Y <1999 2004

Kapuhi No MU UHI-01 M 2000 \Y 2000 2000

Ke‘eke‘e No MU KEE-01 P 2001 \Y 2003 08/2004

Bold = rodent control during 2008 breeding season. Initial & Current Status: P = Pair, M = single male, F = single
female, V = vacant, U = Unknown. Last Visited: month/year or year,

Table 4.2 ‘Elepaio Breeding Success 2008, Makua Action Area

Territory Nests Found Active Nests # of Fledglings
MMR-03 1 1 0
MMR-15 0 0 0

Table 4.3 ‘Elepaio Banding Data, Makua Action Area
Bird' Date Territory Last Last Disease’ Mate Sex

Banded Observed | Monitored Observed®
ARRB 03/04/96 | MMR-04 | 03/04/01 02/07/02
GBAR 03/04/96 | MMR-01 | 05/26/04 01/2008
BABW 03/04/96 | MMR-01 07/2007 01/2008
BGAW 03/04/96 | MMR-05 12/09/99 03/18/02
ARGB 12/03/02 | MMR-02 | 01/24/04 05/2008
ABBB 12/11/01 | MMR-03 05/2008 05/2008
AGWR 05/05/04 | MMR-03 05/2008 05/2008

"= Band combination: A=Aluminum, R=Red, B=Blue, G=Green and W=White color bands.

? = Presence of disease when banded (Yes or No)

3 = Presence of a mate when last observed (Yes or No)

R Z = < < <
<<|=<Z|Zz|<|Zz
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‘Elepaio Management Actions 2009

Conduct predator control in all territories with pairs.
Monitor all territories with pairs for nesting success.
Re-survey all known territories within the Makua AA.
Continue to survey for new territories within the Makua AA.
Continue to color band birds for survival determination.
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Makua Action Area

Map removed,
available upon request
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Appendix 1
Environmental Outreach

A. Examples of educational materials developed and produced
B. Photos from volunteer service trips

C. Environmental compliance officer training materials

D. Examples of P.R. articles and publications

E. Examples of television features
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Appendix 1A. Examples of educational materials developed and produced.
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A.l. Large (6 x 3 ft.) 3-panel display board highlighting OANRP efforts in Makua Valley.
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A.3. Large (6 x 4 ft.) 3-panel display board describing the O ahu "Elepaio, used for the Moanalua Valley dedication
ceremony (US Army Garrison, Hawaii helped purchase this valley through their ACUB program).
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A.4. Flyer posted along hiking trails informing
the public about a newly discovered incipient
weed in the Ko olau mountains, Tibouchina
herbacea.
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Appendix 1B. Photos from volunteer service trips.

B.1 Kahanahaiki —
Volunteers out-plant native
palapalai fern, Microlepia
strigosa.

B.2 Palikea - Volunteer assists
with incipient weed control
(Crocosmia x crocosmiiflora).
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B.3 Ka’ala—
Volunteers
celebrate their
invasive weed
control efforts.

B.4 KTA(O’i0) -
OANRP staff out-plant
Carex wahuensis with
large group of
volunteers.
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B.5 Ka’ala —
Volunteers brave
the mud to remove
the incipient
Juncus effusus
from the bog.

B.6 Moanalua Valley - OANRP
staff leads a community group on
an interpretive hike to share
information about the endangered
“elepaio.
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Appendix 1C. Environmental compliance officer training materials.
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C.1. Pages from brochure used for Environmental Compliance
Officer (E.C.O.) training on Schofield Barracks.
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Appendix 1D. Examples of P.R. articles and publications.

FALL 2008 ENVIRONMENTAL UIMDNTE

‘Conservation Camp’ Interns Clean Up Makua Valley

By Kimberly Welch

Oalrer Army Nevenral Resouree Prospram

'In the last moming hours this July, in the ferm-filled

gully of Kahahaiki, the northern-most gulch of

Makua Valley, Hawaii, strange sounds could be heard
:.-q.l:mn" off the valley w 1|]l.

“IIq:unhl. 215 meters.”

“Basal diameter: 23 centimeters.”

“Vigor: healthy.™

“l‘l!.l\l:"."‘.\ F"‘l.'l.f'l[ III.]II'Il."‘Cr' ;5?“

These were the shours of 10 dedicared interns and
their two leaders from the Flawaii Youth Conservation
Corps (HYCC), a summer internship program  for
vourh inferested in conservanion. The infems were calling
off’ measuremens o their reammares, who diligently
recorded the information.

The group was assisting, stafl from the Oahu Anny
Natural Resource Program (OANRD) in locating and
monitoring the endangered Cyamnea superba, a nanive
Hawaiian lobelia plant resembling a cabbage on a stick,

After one day, HYCC inrerns, working side-by-side
with QAN R staft had momrored mone tFun D |.';:'|-_!:|r|-
gen:'d pl.ll'tL‘u, collected more than 150 frut from a
native netthe tree (mamaki), built steps along steep sections

of trail, constructed fence cross-
ings, and removed more than 100
imvasive plants from the mative forest
of Kahanaluaiki.

This particular group was mow
on its fourth day with the OANRD
statf, acovely engaming in namral
resreree management, The sommer
at OANRP has Deen  dubbed
“Conservauon Camp,” an appro-

priate reference o the multitude of’

vounyg adules leaming abour carcers
in comservanon through inrermships
with OANRE Between June and
August, OANRT stall introduced
the many aspects of namural resource
ficld work o nearly ) inrerns,
including 30 one-week interns, two
sieweck interns, and three three-
month interns, This remporary
Dot in the mamber of “fichd rech-

nicians” has enabled OANRIE staft,
to accomplish a number of natural

TENOUITCR  MANATement tasks in.a
very short time frame.,

Oahu Natural Resource Program staff and Hawail Youth Conservation
Corps volunteers pack In step-building material to improve the trails
of Kahanahaiki.

D.1. “Conservation Camp” — article published in the Environmental Update, Fall 2008.
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Focus on
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D.2. “Involving Community in Army Conservation Wor

38

A,
i‘*'*

Invnlmng community in Army conservation work

angacs Fussa

Tt diova hunter, oo actist and
a hagh-scheo! sudone have in
vanmng® The Clatm Sy
1 -'Lfl'll' nTs i‘lllg:u'l\ I:"\! II:Jrlln:
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ard ome willicg 10 devare vibaable cne o
this cause The CRMEL
dang wiluar

in the Public Works Digest, May/June 2008.
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G

Volume 13

Predator-Proof Fencing: Lessons
from New Zedland

By Stephen Mosher

In Warch, Joby Rohrer and Stephen Mosher
of thee O ahu Areny Moiurdd Resources Program
fravahed To Nen Zaaland for two waaks 1o gain
first-hand krowledoe of predator control meth-
oods ardd techmiciues wad In Maw Teohond

Cng of the confral technigues reviewac
dwing the frip was predotor-proof fencing.

Howai and New 2ealand are both unigque n
onginoly haoving only bofks oz their sole native

Cnineg Crask WD 5-rn-||.| Ty Pram:lho: Pt I-\;r.ﬂ.a
(Phefc By Bleapinan Moanar, O -5\”'-1:"!

lard rmarmmmol and in boing iange nurmieers of
nativie and andemic bird spacies,

Bath Elancd groups hove had infanticnol and
occidental infroductions of srall mammmcls thol
have led To severs declings ar exdinciions of na-
five forest birds.

In Howaii and Mew Zedgland, infroduced rafs
(Rattussp.) are major predators of forest birds,

Fredatar-proof fencing hos been desgned
In Mew Zadaland 1o exclude invasve infroduced
small mammals (hres Specias of rats, mice,
Floats, ferdl cols, famsls, waoses, brushioled

Amgusl 008

Fualde this itinc:

Predator-Proof Fencing: Lessons from
New Zedaland, by Stephen Mosher....... 1

DA Analysis fo Batter Plont
Consarvafion, Dy Enin Foley. ... 3

Hile Union Elementary Students Plant the
Sead: of Knowledge of PShokuloa
Training Areaq, by Tiano Sudduth......... 4

A Helping Hond for Hesperomannia
arbuscula Pollinafion, bp' Lawen
Welsahberger... S e

Culiural Outreach Program of
Pehakuloa Training Area, by Kally
Leicobacr LUSCarmbL, o varristisaraiasiin jassavsir B

possums, roobits, hares, hedgehogs, and dogs),
foe the conservation of rare nafive forest birds,
nesllng seabirds, native lizards, and rare nafive

Fepohian MOsNar S6amings ne-Of Maw
Sl s DIaCohor- proot fan oas
Frofn Dy Joboy Roheae. QAR

With  the constuction  of
fencing and the removol and
en ond seed ecters, farest re
overal forest health hos drama

D.3. Sample cover and page from the Ecosystem
Management Program Bulletin, August, 2008.
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Pradaior-
o Tare-
ing  clo
excludes
the mony
infroduced

T4 the Feadom...

Thee Kalii are: blooming!
Mony fubular-shaped
fowers of Koli'l, Tremafa-
laballa macrastachys, aller
o speciacular display of pink
in early surmmer.

Alype of lobelia, Koli'i
entices native honey-
craspers, ke the 'Flwl. ‘Fiwl,
eifremaly rare on tha islond
of O ahu, have besn known
ta fallow the bloaming Kelii
on the summll of Ka'dla lo
feed on the flowess’ nectar.

Aler Howering, seed-filled
capsulas are formed, When
the wind blows, seeds are
relecsed through small
pukas in the capsule, much
like a salt shaker.

VOLUNTEER
OPPORTUNITIES

Event: ¥ahanahaikl Voluntesr
Senvice Projpct (O'ahu)

Dreibe: Sorfurcoy August 9, S008

Purpose:; To contral sticmwbery
GG (AN invosive waed)
within Kahanakdkl, o kMakaa
Implermentation Plan Manage-
rrant Uit

Paricipants: Open totha public

Event: Palkea Voluntesr Senice
Project {0 abw)

Date: Fridoy August 22, 2008

Purpose: To cortral Crocosmia
fan rvasive weed) within
Paikea, an C'abu Implemen
Yetiear Flan Marnagsmant Uni,

Padicipants: Open fo tha public

For mora information about
Or'ghu Nofural Resouroes Frogram
wolunbeer opporiunifiee,
pecs confost
Kim Walch or Condoca Bussor
krmeelshighowdi.odu
o B, LI EEDE vy, mil
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Appendix 1E. Examples of television features.

/E

« LOCAL *"LATE BREAKING

Big efforts to save a tiny animal
By Stephanie Lum - bio | email

WAIANAE (KHNL) - When you think of endangered species in Hawaii, snails may not
be the first thing that comes to mind.

Big efforts are underway to save and preserve the tiny Kahuli Snail.

Biologist Kapua Kawelo and Scientist Dr. Sam Gon with the Oahu Army Natural
Resource Program and Nature Conservancy work together every week in the Waianae
and Koolau mountains.

Kawelo and Gon monitor the dwindling population of the tree snails and make sure
rats, the snail's biggest threat, don't roam the areas the Kahuli snails inhabit.

"Rats love to eat the snails so we set up rat traps and re-bait the rat boxes every
couple of weeks," says Kawelo.

At one time, decades ago, there were so many Kahuli snails, some said the snails
looked like ornaments on trees. The colorful patterns on their shells gave them the
nickname "jewels of the forest” and just as people would snatch up jewels, they were
snatched up in numbers by shell collectors.

"People would ride their horses into the forests with empty saddles and come back
with their saddles full of Kahuli snails," said Kawelo.

The beloved snail is now on the verge of extinction.

It's not known just how many Kahuli snails are left. Of the 40 species of Oahu tree
snails, recent studies say more than half are extinct and most of the others are on the
verge of extinction.

Unlike other snails, the Kahuli snails do not lay eggs.
"The snails give live birth to only one baby snail at a time," said Kawelo.
Dr. Gon says this sad reality only makes him work harder to save them.

"It's in song, it's in story, it's in chant. All of those form the foundation of Hawaiian

culture. If you lose the physical things of Hawaiian culture, you lose that culture. It would be as if you were singing
something and your child asks what is that bird you're singing about and you can't show them because the thing is
gone," said Dr. Gon.

Under federal law, anyone caught tampering or harming the Kahuli Snail can face fines of up to fifty thousand dollars.

E.1. Website version of news story produced by KHNL News Channel 8 for their Earth & Sea Project

series.
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<<Back

F s LOCAL “'LATE BREAKING

Military Preserves Endangered Plants

Posted: May 28, 2008 03:37 PM
By Howard Dashefsky

WAIANAE (KHNL) -- The U.S. military hopes to preserve some of Oahu’'s most endangered
plants. Their goal is to collect seedlings and re-plant them in their native environments.

"This whole group of plants co-evolved from a group of honey creepers with those curved bills
and you could imagine those bills fitting in there like a hand to a glove," said Kapua Kawelo of
the Army Resource Program.

High above the North Shore, at about 2,000 feet above the ocean sits a brand new, but
otherwise ordinary greenhouse. But what's inside is anything but ordinary.

You're looking at some of the rarest plants on earth. And in some cases the only plants of their
kind. This is the work of the Army Natural Resource Program.

"This is our conservation green house. We grow endangered plants for their protection and
then to plant them back into the wild to bolster their numbers," said Kawelo.

Like all federal agencies, the Army is mandated by the Endangered Species Act to preserve
protected species. And here in the 50th state, there are many reasons to make sure that
mandate is met.

"Hawaii is the endangered species capitol of the world so the plants we work with, some of
them are not represented in the wild anymore, they don't exist there anymore and some of
them are just really rare or severely threatened by pigs and goats and other invasive species,"
said Kawelo.

Everyone within the Army Natural Resource Program shares a common goal. To collect, and
nurture the endangered plants from seedlings, to greenhouse, and hopefully one day, back out
into their native environments.

"This plant is only known from one individual in the wild anymore," Kewalo said.

And with the gentle touch of the human hand, this fragile gift of nature is flourishing. And the
humans couldn't be any happier. "

"l feel for me this was meant to be. I've always loved to hike and look at plants and see native
plants and use them for lei making and all those things so it's really great to be able to give back to protecting those
resources for future generations," said Kawelo.

E.2. Website version of another news story produced by KHNL News Channel 8 for their Earth & Sea
Project series.
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Appendix 2
MIP/OIP NATURAL RESOURCES MONITORING PROGRAM

Monitoring Protocol 1.2.1
Belt Plot Sampling for Understory, Weeds, and Canopy

22 September 2008
INTRODUCTION

The U.S. Army is currently involved in a major conservation effort to stabilize populations of
endangered plant and animal species within lands they manage on the island of O‘ahu. These
actions are conducted by the Army’s Environmental Division (AED) following strategies
described in the Makua Implementation Plan (MIP) (Gon et al. 2001, Makua Implementation
Team et al. 2003) and the O‘ahu Implementation Plan (OIP) (In Prep.). Both of these plans
specify that monitoring will be conducted as part of the species stabilization efforts to evaluate
the response of both the target species and their habitats to conservation management actions.

To meet this requirement, monitoring protocols are developed for each management unit (MU)
and target species population unit (PU) to assess changes in distribution and abundance of
populations of native and alien plant species, as well as changes in distribution, structure, and
composition of the dominant plant communities. The monitoring protocol described in this
document focuses on monitoring both overstory and understory components of the plant
communities within the U.S. Army’s Makua and O ahu natural resource management units. This
protocol includes collecting data on vegetation structure, species composition, and species cover
for both native and alien plant species, which can be used to track changes in these parameters
relative to ongoing and future management actions in this area.

Monitoring Objectives

Primary Objectives

1. Assess the cover of alien plant species within a specific MU to determine if it is less than
50% across the sampled unit or continuing to decrease to ultimately meet that threshold
requirement (Makua Implementation Team et al. 2003).

2. Ifalien species cover is not below the 50% threshold, determine if this value is
decreasing significantly toward that goal based on repeat monitoring of the MU.

Secondary Objectives

1. Monitor the status of native plant species within the MU and determine if their cover
changes relative to management actions conducted within the unit.

2. Assess the status and changes in bare ground (not vegetated areas) within the MU relative
to management actions conducted within the unit.
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3. Determine if any ungulates (feral pigs or goats) are detected within the fenced portion of
a MU.

Statistical Thresholds

All of the sampling and analysis methods addressed in this protocol are based on the following
assumptions:

e The probability of making a Type I error (detecting change or difference when none
exists) is <10% (Alpha =.10)

e The probability of making a Type II error (missing change or difference that does exist)
is <20%.

¢ Minimum detected change or difference between two samples being compared is 20%
over the sampling period. This threshold may be revised in cases where the resulting
needed sample size is too large to be practical.

Sample Size Considerations

An optimal sample size will be calculated following the collection of the initial set of data at a
particular MU. Sampling effort will be stratified by the major plant communities within the unit,
but may be pooled for analysis. For the first sampling effort within each MU, at least 100 sample
plots will be established with no less than 10 plots per each plant community stratum. The results
of this baseline survey will be used to assess the total sample size needed to monitor changes in
species cover for the unit.

FIELD SAMPLING
Sampling Framework

Vegetation sampling within the MUs is conducted using both transects and rectangular plots that
are established throughout the area using a systematic sampling scheme with a random start for
the initial point. Since several different vegetation units may be found within each MU, the
sample plots will be post-stratified into the different communities for analysis. It was decided
that pre-stratification was not practical since the plant communities are closely interdigitated
within the MU, (e.g., transects crossing both ridges and gulches), and some of the units may
change significantly in plant species distribution, composition, or vegetation structure as a result
of management actions within the unit, particularly following removal of ungulates and weeding.

Transect and Plot Layout

Using ArcMap a base line is selected running across the long axis of the MU. Along this base a
series of points at 10 m intervals are plotted to serve as potential starting points for the first
transect. One of these points is selected using a random numbers table and used to establish the

Makua Implementation Plan Status Report XVI



Appendix 2 MIP/OIP Belt Plot Sampling Protocol

first transect in the MU, running perpendicular to the base line. Additional transects are then
placed at a set intervals parallel to the initial transect, extending to encompass the entire MU
with care to ensure that the interval does not favor a particular vegetation zone over another.
Transects within a MU are numbered from north to south, with the zero point established at the
end with highest elevation on the initial reference transect. All other transects within the MU
then follow this numbering orientation. Initial location coordinates and for the start points for
each transect are obtained from the GIS and used to locate the sampling points in the field.
Compass bearings for transects are also generated using the GIS. When transects and plots are
sampled for the first time, location coordinates are taken using a field GPS unit. Both the GIS
and GPS should be setup using UTM Zone 4 projection and NAD 83 datum base.

Sampling plots are located along each transect. Each plot is 5 m wide (extending 2.5 m to each
side of the transect line), and 10 m long. The distance between the end of a plot and the start of
the next plot will be determined based on vegetation strata. The spacing will be set in order to
ensure an adequate number of plots in each . However, for small MUs, this distance may be
reduced (even down to zero) to allow for the establishment of at least 100 plots within the unit.

The start point for the first plot on each transect within a MU is located using the GIS-generated
coordinates. From this point a meter tape or pull-line marked with 5 m intervals is fixed and
extended along the GIS-generated azimuth for the transect. The start and end points for each plot
are marked using yellow and blue colored flagging tape tied to a woody stem within 30 cm of the
actual point. If there is not a suitable place to tie the flagging within this distance, it is tied to a
PVC pipe that is pounded into the ground. An aluminum tag with the transect number and
distance is also tied to this point.

If it is impossible (due to terrain) or inappropriate (due to sensitivity of the area) to continue the
transect along the specified bearing, the compass heading should be changed by 45 degrees away
from the impediment. As soon as the terrain permits, complete the sampling plot, then return to
the original compass heading prior to delineating a new plot. (NEEDS FIGURE).

Data Collection

Within each plot, data are recorded on cover in several pre-defined plant species associations, as
well as the presence and cover of each species by specified vegetation layers, using the Belt Plot
Sampling Field Form (Appendix 2.1) or this form loaded onto a field PDA unit or data logger. In
addition to recording plant data, information is recorded on when the plot was sampled and
observer names, data on the plot location (GPS coordinates), plant community type, if
photographs were taken, and other comments on the site or conditions.

Understory vegetation is considered to be all live foliage up to 2 m from the surface of the
ground; canopy vegetation is foliage that is greater than 2 m above the ground. Dead foliage on
the ground is considered to be litter and is not recorded. Bare ground is defined as areas from 0 —
10 cm above the ground surface that are not directly covered by live foliage. Cover values for
both species and species associations are estimated in 10% cover classes, except for values less
than 10% cover which are estimated at finer resolution (Table 1). When estimating cover values
it is best to have two people independently come up with a value, then discuss the results to
arrive at the consensus value that is recorded on the data form.
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Species are recorded on the form using the standard 3x3 species field code. For any species that
cannot be determined in the field, enter the three letter code for the genus followed by “sp” (e.g.,
Melicope sp. is recorded as MelSp). Indicate in the comments section if a specimen was
collected to help with identification. If this is the case, make sure that the determined name is
added to the field form as soon as possible. For plants that cannot be determined to genus, enter
UNKSP1 (for unknown species 1), and indicate that a collection was made for final
determination.

DATA MANAGEMENT
Database Description

A relational database has been designed in MS Access to allow for data entry and management
prior to analysis. This database consists of a set of linked tables, queries that are used to join
fields together, a data entry form and related subforms, as well as several data report forms. This
database is described in Appendix 2.3.

Data Entry and QA/QC

If data were collected using a paper field form, all of the information is entered into the
monitoring database using the main data entry form (Belt Plot Main) (see Appendix 3). This
form allows for several functions including initial data entry and update, creation of new entries
for the Observers and Plant Communities fields, as well as running reports used to check the
data. If data are entered into the database manually, it is important that a subset (at least 10%) of
the entered records is randomly selected and all entries checked for accuracy against the data on
the original field sheets. If >10% of these records contain errors in fields other than the
Comments field, all records will need to be verified and corrected prior to doing another quality
check.

DATA ANALYSIS

Data will be analyzed utilizing both parametric and non-parametric methods, depending on how
well they meet the assumptions needed for the various tests. Data analysis for each MU will
consist of two steps: baseline analyses following collection of the initial set of data, and
analyzing changes in variables over time after the completion of each new sampling effort at the
MU.

Baseline Data Analysis

Descriptive statistics will be calculated for all variables following collection of the initial
baseline data for each MU and this information will be used to assess current conditions of the
variables relative to the monitoring objectives and to help decide what analysis strategies will be
appropriate. Additionally, the baseline data will be used to assess the adequacy of sample sizes
for the most important variables.
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Trend Analysis

After data are collected, following the completion of a new monitoring cycle, analyses will be
performed to assess trends of selected variables relative to the thresholds identified in the
monitoring objectives for this protocol. These analyses will include paired tests (to compare
changes in variables between two specific points in time), trend analysis (e.g., regression
analysis), and repeat measures ANOVA.
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Appendix 2 MIP/OIP Belt Plot Sampling Protocol

Field Data Form

APPENDIX 2.1

MIP/OIP NATURAL RESOURCES MONITORING PROGRAM
Protocol 1.2.1 - Belt Plot Sampling for Understory, Weeds, and Canopy

Area or MU: Date: Obs1:
Obs2:
Transect: Plot Start: Bearing: Others:
UTM Coordinates X: Y: Err: Datum:
Ungulate Sign? Y N Describe: Photos:
Veg Type: Alien Gulch  Gulch Zone  Wet Crest  Uluhe Dom Other
Comments:
SP. ASSOCIATIONS NS: XS: COVER VALUES
NF: XF: <1% >40 - 50 %
NG: XG: 1-5% >50 - 60 %
Other : : >5-10 % >60 - 70 %
Bryophytes: Not Veg: >10 - 20 % >70 - 80 %
>20 - 30 % >80 - 90 %
UNDERSTORY| > Native: > Alien: >30 - 40 % >90 - 100 %
Sp Assn. | Species Sp Assn. | Species
or Layer| Code [ % Cover Notes or Layer| Code | % Cover Notes

LAYERS: Native Understory; Alien Understory; Tree Canopy

Native Canopy
Alien Canopy
Total Canopy

DATA ENTRY

Entered by:

Date:

DATA CHECK

Checked by:

Date:
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Appendix 2 MIP/OIP Belt Plot Sampling Protocol

APPENDIX 2.2

Data Entry Form for Database

B LR ANV TE A RA) YOO Tt

Lid = | MG Sane Sead =01 - s | A s = |
4 e s B u EEE b b :
Makua Monitoring Program [] Need s Chack Dats?
Belt Plot Samples for Understory. Weeds, and Canopy
Entered by, WIS ~ Ciaie Eniered:|  23-May-08 Checked by | | Diafe Checked: |
MOTE: Use CTRL « * [apostiophe] to copy dala for & fedd from the previous iecond,
Argaor MLE | Palikes | Dote Sampled: |  SN472008 | Obsarver 1: LEM » Dhbsener 2 EE ok
Transect | 1 Plot Start Distance: . 0 Beanng Mag):| 735 | Obsarverd: SLJ w | Observerd | ~
LITH Coordinases W-Coord 5933000  ‘Y-Coord: 2360446 PosionEmor| 00 | Datm| MADET
Ungiate Signe [ Uingulate Sign Descripsion: Fhatos:
Frimany Vegetaton Type: Wiet Crest o Secondary Vegetation Type: | bt
Commanis
SPECIES ASSOCIATIONS MS: [10-20 = wEy[ 1-5 [ Acd Observer | [ AddVeg Tope |
NF: | 5=10 »F: (]
i i * A T
NG [20-30 v MG [20-30
Total Natve Understory: | 50-50 = Total Alien Understo ]
P el . Tatal Matve Canopry: w
Bryophytes: | 50-70 Mot Vegetated (Bare) [ 10-20 % Total Aben Canopy: v
Totel Canopy- | B0-30 %
Cover by Species e
Laver | SpCode | Cower | Comments -
| I | Adiers PaiCat 1-5
|| Adiens PagCon 5.10
| |Aldien EhrSzi 5-10
|| Aliens Clitir 1
I3 Align MwFa‘r 1]
|__|Aliens Meitvin i
|| Alen SehTor 1
| |Alien Epidior i
|__|Canopy CheTn 20-30
|| Canopy IloaF ay 5-10
|__|Canopy MefCiu i
| |Canapy AntPls Mot Rt
Canopy Fratub G -
Rcord: [14] 4 1 ) ]

pecet: (1) « [T (0IEE o 12

Foom Wiew
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