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Micronesia Invasive Mammal Eradication Prioritization

EXECUTIVE SUMMARY

Since the 1600s, most extinctions have occurred on islands and there is mounting evidence that
species invasions are a driving factor in this global loss of biodiversity. The highly endemic and species
rich flora and fauna within the Polynesian-Micronesian Biodiversity Hotspot (PMBH) (Figure 1) are no
exception to this threat.

Figure 1: Polynesia-Micronesia Biodiversity Hotspot
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Approximately three quarters of the globally threatened species in the PMBH are jeopardized by
invasive species. Invasive mammals, especially introduced Rattus species, have been targeted as the
prime cause of biodiversity loss on islands; practical management actions aimed at eliminating the
invasive mammal threat to biodiversity in the PMBH warrant global attention and support.

In 2006, the Micronesia Conservation Trust (MCT) received a $200,000 grant to support locally
driven invasive mammal eradication efforts in the Republic of Palau (Palau), the Republic of the Marshall
Islands (RMI), and the Federated States of Micronesia (FSM). To steer the funding towards regionally
important projects, a prioritization process was organized and implemented. Through a competitive
application process, MCT selected Island Conservation (IC) as the organization best suited to carry out the
prioritization project. IC, a science-driven, nonprofit organization dedicated to preventing extinctions and
protecting natural ecological and evolutionary processes on islands, has over 10 years’ experience in
prioritizing, planning, and conducting invasive mammal eradication projects on islands. IC works



collaboratively with government management agencies, local communities, and other concerned partners
in the long-term protection of island ecosystems.

In early 2007, IC partnered with the Conservation Society of Pohnpei (CSP) to conduct a rat
eradication research and demonstration project that tested eradication methodologies while providing
training in eradication skills to conservation practitioners from Fiji, French Polynesia, Samoa, Guam, and
the FSM (YYap, Pohnpei, and Kosrae). Directly following the rat eradication research and demonstration
project, IC and CSP hosted an invasive mammal eradication symposium on Pohnpei with presenters from
Canada, Ecuador, Fiji, New Zealand, and the US, and attendees from Kosrae, Pohnpei, Yap, Chuuk,
Guam, and Palau. The Invasive Mammal Eradication Prioritization is the next step in developing
Micronesia’s regional approach to biodiversity preservation.

The objectives of the Micronesia Invasive Mammal Eradication Prioritization are two-fold: 1) to
inform the conservation community about the feasibility of, and opportunity for, invasive mammal
eradications throughout Micronesia, and 2) to identify, from all potential projects in Palau, the FSM, and
the RMI, the top 20 invasive mammal eradication opportunities that combine large biodiversity gain with
high feasibility, social benefit, local support, and regional capacity building.

To meet the above objectives, IC worked with NGOs and government agencies to compile a
region-wide database of biodiversity, invasive species, island geophysical, and socio-cultural values
pertinent to invasive mammal eradication programs.

In total, 1402 eradication projects were scored on 25 criteria — reduced to 6 primary factors — and
ranked by a weighted, linear mathematical model that emphasizes criteria scores directly related to
biodiversity and eradication feasibility.

This prioritization project produced 2 products: 1) a list of the regional top 20 invasive mammal
eradication projects that are expected to provide the greatest biodiversity value at a feasibility level that
matches the region’s current capacity to support and carry out such projects, and 2) country specific
invasive mammal eradication prioritization packets that will facilitate subsequent project building and
fundraising actions. The submission of this report and the prioritized list of the top 20 regional invasive
mammal eradication projects will be followed by MCT’s call for invasive mammal eradication project
proposals from regional conservation partners. MCT’s science committee will review and approve and
allocate funds to project proposals based on their ability to address the primary factors encompassed by
this prioritization process.

Our prioritization model considered a total of 1402 invasive mammal eradications in 79 project
areas: 934 eradications in the RMI, 15 eradications in Kosrae, 172 eradications in Pohnpei, 88 eradications
in Yap, and 193 eradications in Palau. In all, 63 different invasive species syndromes were considered,
yet rat eradications generally ranked higher than other syndromes due to the known biodiversity benefit of
removing rats from island ecosystems, and the existing, extensive rat eradication knowledgebase that
future projects can draw from. The top 20 ranked projects include island groups in the RMI, FSM (Yap
and Pohnpei), and Palau.

While this prioritization process is both comprehensive and robust within the boundaries of the
aforementioned limitations, the true strength of this project lies in the compilation and organization of a
regional perspective on the eradication of invasive mammals from islands in Micronesia.
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INTRODUCTION

Since the 1600s, most extinctions have occurred on islands (95% of bird extinctions, 90% of
reptiles, 69% of mammals and 68% of plants) (IUCN 2007), and there is mounting evidence that species
invasions are a driving factor in this global loss of biodiversity (Blackburn et al. 2004, Croll et al. 2005,
Fukami et al. 2006). The highly endemic and species rich flora and fauna on islands within the
Polynesian-Micronesian Biodiversity Hotspot (PMBH) (Executive Summary; Figure 1) are critically
threatened by habitat loss and invasive species(Conservation-International 2007) .

Approximately three quarters of the globally threatened species scientifically identified in the
PMBH are jeopardized by invasive species(Conservation-International 2007). However, this threat is not
uniform throughout the Hotspot in that invasive species communities and the severity of their impact
varies from island to island and from archipelago to archipelago. Invasive mammals, especially
introduced Rattus species, have been targeted as the prime cause of biodiversity loss on islands(Nogales et
al. 2006, Howald et al. 2007); pragmatic management actions aimed at eliminating the invasive mammal
threat to biodiversity in the PMBH warrant global attention and support..

In 2006, the Micronesia Conservation Trust (MCT) received a $200,000 grant to support locally
driven invasive mammal eradication efforts. The intention of this grant is to catalyze or continue invasive
species management in the Republic of Palau (Palau), the Republic of the Marshall Islands (RMI), and the
Federated States of Micronesia (FSM).

Due to the limited funding, a prioritization process was organized and implemented prior to calling
for invasive mammal eradication project proposals from local conservation organizations. The
prioritization process will: 1) ensure that available funds are used to implement projects identified as
regional top priorities; and 2) provide a product—a prioritized list of invasive mammal eradication
projects—that each country and the region as a whole can use to seek subsequent funding to support
successive invasive mammal eradications.

Through a competitive application process, the MCT board of Trustees selected Island
Conservation as the organization best suited to carry out the prioritization project. Island Conservation
(1C), a science-driven, nonprofit organization dedicated to preventing extinctions and protecting natural
ecological and evolutionary processes on islands, has over 10 years’ experience in prioritizing, planning,
and conducting invasive mammal eradication projects on islands. IC works collaboratively with
government management agencies, local communities, and other concerned partners in the long-term
protection of island ecosystems. IC and its partners have conducted over 40 invasive animal eradication
projects on islands and is currently planning, conducting, or collaborating on projects in Western Mexico,
California, Washington, Alaska, Hawaii, Palmyra Atoll, British Columbia, Turks & Caicos, the British
Virgin Islands, the FSM, and Palau.

The objectives of the Micronesia Invasive Mammal Eradication Prioritization Project are:

1. To inform the conservation community and subsequently the public about the feasibility
of, and opportunity for, invasive mammal eradications throughout Micronesia.

2. To gain consensus from key government agencies and NGOs in Palau, FSM, and the RMI
on the criteria used to select the top 20 eradication opportunities, and the best order in
which to conduct these eradications to build technical capacity and achieve economies of
scale.



To meet the above objectives, IC worked with government agencies and NGOs (Table 1) to
compile a region-wide database of biodiversity, invasive species, island geophysical, and social and
cultural values pertinent to invasive mammal eradication programs. Our partners (Table 2) validated the
criteria used to select, identify, and rank eradication opportunities.

The two products from this process are: 1) a list of the regional top 20 invasive mammal
eradication projects that are expected to provide the greatest biodiversity value at a feasibility level that
matches the region’s current capacity to support and carry out such projects, and 2) country specific
rankings of delivered to the contributed partners and packaged in a format that will facilitate use of the
prioritization database for project building or fundraising actions. The submission of this report and the
prioritized list of the top 20 regional invasive mammal eradication projects will be followed by MCT’s
call for invasive mammal eradication project proposals from regional conservation partners. MCT’s
science committee will review and approve top ranked projects based on biodiversity value, feasibility,
and capacity building potential.

Table 1: Primary contributors to the Micronesia Invasive Mammal Eradication Prioritization Project

Primary Contributor

Role

Organizational Affiliation

Alan Saunders
Albon Ishida
Alex Wegmann
Andy George
Angus Parker

Bernie Tershy
Bill Nagle
Bill Raynor

Brian Vander Velde

Caleb McClennen
Charles Chieng
Chris Swenson
Deborah Barker
Don Buden

Don Croll

Earl Campbell
Gregg Howald
Joel Miles

Lisa Ranahan Andon

Lukes Isechal
Margie Falanruw
Mimi Diorio

Nancy Vander Velde

Nick Early
Patterson Shed
Steve Why
Tiare Holm

Fleming Umiich Sengebau

Vanessa Fread
Willy Kostka

Project Advisory Team
Project Facilitator
Project Manager
Project Facilitator
Chief Financial Officer
(prior)

Program Director
Project Advisory Team
Project Advisory Team
Data Contributor

GIS Technician
Project Facilitator
Project Advisory Team
Project Facilitator
Data Contributor
Science Director
Project Advisory Team
Project Supervisor
Project Facilitator

Project Facilitator
Project Facilitator
Data Contributor
GIS Expert

Data Contributor
GIS Technician
Project Facilitator
Project Facilitator
Project Facilitator
Data Contributor
Project Facilitator
Project Advisory Team

Pacific Invasives Initiative

Marshall Islands Marine Resources Authority
Island Conservation

Kosrae Conservation and Safety Organization
Island Conservation

Island Conservation

Pacific Invasives Initiative

The Nature Conservancy - Pohnpei

Private - RMI

Marshall Islands Marine Resources Authority
Yap Community Action Program

US Fish and Wildlife Service

Office of Environmental Policy and Compliance - RMI
College of Micronesia - Pohnpei

Island Conservation

US Fish and Wildlife Service

Island Conservation

Office of Environmental Response and Coordination -
Palau

Micronesia Conservation Trust

Palau Conservation Society

Yap Institute of Natural Science

NOAA

Private - RMI

Island Conservation

Conservation Society of Pohnpei

Marshall Islands Conservation Society

Palau Conservation Society

The Nature Conservancy - Palau

Yap Community Action Program

Micronesia Conservation Trust

The following timeline follows IC’s implementation of the prioritization process.



11/06 — 5/07
e Review ongoing conservation initiatives focused on introduced mammals in local jurisdictions
o Review Pll-supported feasibility projects in the region
o Engage local agencies to understand applicable laws, policies, and regulations pertaining to
invasive mammals in Palau, the FSM, and the RMI
e Compile available key geographic data for all islands

5/07 —9/07
e Conduct on-site stakeholder workshops with key representatives from government agencies and
NGOs involved in conservation and invasive species management to select criteria and gather
values for the prioritization database

9/07 — 11/07
e Finalize prioritization database and construct prioritization model
e Generate the list of top 20 regional invasive mammal eradication projects
e Generate country specific prioritized lists of invasive mammal eradication projects
e Submit the final report to MCT.

METHODS

Study Site

This invasive mammal eradication prioritization process focused on three countries in the
Micronesian region of the tropical western Pacific: RMI, FSM, and Palau (Figure 2). The study area is
embedded in the PMBH which includes all the islands of Micronesia and Polynesia, plus Fiji, scattered
across 40 million km? of the Pacific Ocean. The islands included in this study are spread across a
geologic gradient that ranges from small rocky islets to low-lying coral atolls to uplifted limestone islands
to larger, higher volcanic islands such as Kosrae, Pohnpei, Weno, the Yap-Maap-Gagil-Tamil complex,
and Babeldaob. The larger islands support most of the human population in the region.

A wide range of ecosystems are found throughout the study area, including 12 principal vegetation
biomes: coastal strand vegetation, mangrove forests, coastal wetlands, tropical rainforests, cloud forests,
savannas, open woodlands, and shrublands (Mueller-Dombois and Fosberg 1998).

The study units for this prioritization process are independent, potential invasive mammal
eradication projects. With exception of the Yela Forest project on Kosrae - FSM, all study units (hereafter
referred to as “projects”) consist of single or grouped islands, with the grouped islands usually in an atoll
formation. Kosrae’s Yela forest, which encompasses costal and mountain systems is the last, remnant
stand of Terminalia crolinensis — an ecologically and culturally important species — in the world. Because
of its conservation value, we include the Yela forest area in the prioritization process as an inland island
and understand that any eradication action on Yela will require the instillation of a peripheral excluder
fence. Projects vary in area, topography, invasive species presence, biodiversity, and socio-cultural
climate. Refer to Appendix A for a complete list of projects included in this study.



Figure 2. Geographic depiction of the region within the PMBH in which invasive mammal
eradication projects were prioritized
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Project Area Visits

Project area visits were conducted in the RMI, four states within the FSM (Kosrae, Pohnpei,
Chuuk, and Yap), and Palau. With the exception of Chuuk®, project area visits consisted of an open,
informational meeting led by project manager A. Wegmann and hosted by the project facilitators listed in
Table 1, and subsequent one-on-one meetings with conservation organizations and key individuals.
During the informational meetings, A. Wegmann gave a detailed descriptions of the prioritization project
and the related funding opportunity, and fielded questions from attendees. Through the one-on-one
meetings, a project area point-of-contact person was identified and further data acquisition requests were
channeled through this individual.

Data Collection and Criteria Selection

The prioritization database was populated with criteria values gathered from GIS basemaps, a
review of the available literature, and standardized questionnaires. Project area GIS basemaps were
combed for values to satisfy the geophysical criteria, and biodiversity values were acquired through
examination of the relevant peer-reviewed and gray literature, and from interviews with local resource

! The project area visit to Chuuk did not result in a meeting with members of the conservation community, and we were unable
to acquire the necessary information to include Chuuk in the prioritization process; therefore, projects within Chuuk State are
not included in the ranked project list.



managers. Values for social and cultural criteria were supplied by primary contributors and associated
parties (Table 1) by way of standardized scoring worksheets (Appendix B).

The initial list of criteria was developed prior to the implementation of the data gathering process,
and then ground-truthed during the project area visits. The refined list of criteria was then validated by
primary contributors prior to the release of the standardized questionnaires. Local conservation
practitioners scored the social and cultural criteria and provided information that aided in scoring the
biodiversity criteria, while Island Conservation personnel gathered data from the available literature and
GIS analysis to satisfy the remaining criteria. It was our original intent to use the total numbers of
terrestrial plants, reptiles, and birds, along side a ranking system based on the presence of IUCN classified
“Vulnerable,” “Endangered,” or “Critically Endangered” species to define the biodiversity primary factor.
Yet, the availability of information on numbers of plant and reptile species was not consistent for all
island groups; therefore, this prioritization process does not recognize plant and reptile contributions to the
biodiversity of the project areas. All sources for criteria values are presented in Appendix C.

Project Iterations

All project areas host more than one invasive mammal species, as do most islands. To
accommodate the reality that a single eradication project? can target multiple invasive species, all possible
invasive species iterations for each project were treated as separate projects in the database. For example,
if island group X hosts rats, cats, and dogs, the following 7 invasive species iterations will be treated as
independent eradication projects: rats; cats; dogs; rats-cats; rats-dogs, cats-dogs, rats-cats-dogs.

Prioritization Model: Criteria and Project Ranking

The prioritization model employed in this project combines values assigned to criteria on a project
by project basis, and derives a final score for each project. We used a weighted, linear mathematical
model to sum the values from 25 criteria - reduced to 6 primary factors (Figure 3) - to produce a final
score for each potential eradication project. The criteria cover geophysical, biodiversity, feasibility,
technical, social, economic, health, and cultural factors. While the prioritization scheme involves all of
the above factors, biodiversity and feasibility scores were heavily weighted. To incorporate emphasis into
the model, we weighted the quantitative responses to all 25 criteria by multiplying the score by 12, 5 or 10.
This weighting scheme allows the potential score-difference to be greater for certain biodiversity or
feasibility criteria and allows such criteria to be more predictive than non-biodiversity and non-feasibility
criteria. All of the criteria along with the scoring and weighting program used in the prioritization are
presented in Appendix D.

Project ranking was achieved by sorting the projects from highest final score to lowest final score.
While responses to the socio-cultural criteria certainly influence the ranking outcome, the weighting
scheme ensures that feasible projects with high biodiversity benefit rise to the top of the list.

% A “project” can be a single island or group of associated islands — association between islands is assumed if the dividing water
distance is less than 1 kilometer.
¥ A weighting of “x1” indicates that the criteria score was incorporated into the model without additional emphasis



Figure 3: Prioritization model primary factors (center circles) with contributing criteria (outer circles)
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RESULTS

The prioritization model considered 1402 invasive mammal eradications in 79 project areas: 934
eradications in the RMI, 15 eradications in Kosrae, 172 eradications in Pohnpei, 88 eradications in Yap,
and 193 eradications in Palau, and a total of 63 different invasive species syndromes were considered

(Appendix A).

Projects ranked according to their final score form a hierarchy of criteria scores that reflects the
information fed to the prioritization model. The weighting scheme incorporated in the linear model
emphasized high and low scores for criteria attached to the primary factors: biodiversity, and feasibility
(Figure 3). The top 20 ranked projects are listed in Table 3. This list includes 12 single-species
eradication projects and 8 multi-species eradication projects in Palau, the FSM (Pohnpei and Yap), and the
RMI, and represents 12 island groups. Table 4 presents the top 20 projects with only the highest ranking
project per island group included. This ranking scheme includes 18 single-species and 2 multi-species
eradication projects in Palau, the FSM (Pohnpei and Yap), and the RMI, and represents 20 island groups.
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Table 3: Top 20 projects

Project Rank  Country

Island Group Name

Invasive Mammal Eradication

1 Palau

2 Palau

3 Palau

4 Palau

5 Palau

6 Palau

7 Palau

8 FSM-Pohnpei

9 Palau

10 FSM-Pohnpei
11 FSM-Pohnpei
12 Palau

13 Palau

14 Palau

15 Marshall Islands
16 FSM-Yap

17 FSM-Pohnpei
18 FSM-Yap

19 Marshall Islands
20 Palau

Fana

Ulong Group
Ngerukuid Group
Ngemelis Group
Melieli (Merir)
Tobi

Tobi

Ant

Tobi

Ant

Ant

Tobi
Ngarchelong Group
Ngercheu Group
Jemo

Ngulu Group
Ant

Ngulu Group
Jemo

Helen

Rat

Rat

Rat

Rat

Rat

Rat-Pig
Rat-Pig-Dog
Rat-Pig

Rat

Rat
Rat-Pig-Cat
Rat-Dog
Rat

Rat

Rat

Rat

Rat-Cat
Rat-Pig
Rat-Pig
Dog

Table 4: Top 20 projects including only the top ranking eradication scenario for each island groupError! Not a valid link.

Project ranking results

Tables 3 and 4 display the projects that scored highest in the following features: expected
biodiversity return from an successful eradication project, ease of eradication implementation, social
benefit, community support, and regional capacity building. Both ranking schemes, with and without
island group repetition, promote a pragmatic regional approach to invasive mammal eradications by
emphasizing single-species projects on smaller islands. The second ranking scheme (Table 4) is included
in this report to provide MCT with the option of requesting funding proposals from more several top
ranked projects that are not included in table 3. The additional projects in Table 4 do not decrease the
overall group quality as the score difference between the 20" ranked project in Table 3, and the 20"
ranked project in table 4 is 7 points, or 0.08% off of the highest ranked project’

In all, 63 different invasive species syndromes were considered, yet rat eradications generally
ranked higher than other syndromes. The prioritization of rat eradications is linked to the known, strong
biodiversity benefit of removing rats from island ecosystems(Fukami et al. 2006), and the extensive rat
eradication knowledgebase(Howald et al. 2007) that future projects can draw from.

The next step

The completion of this prioritization process leads to the initiation of the project funding
component of this invasive mammal eradication initiative. MCT will call for invasive mammal

* Palau’s Fana Island — rat eradication — is the highest ranking project with 865 of 1025 possible points
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eradication project proposals from regional conservation partners affiliated with project areas (island
groups) ranked 1 to 20. MCT’s science committee will review proposals and allocate funds to projects
based on the proposal’s ability to address the primary factors utilized by this prioritization process (Table
3). In addition to the call for proposals and subsequent funding action, country specific invasive mammal
eradication prioritization packets, including the country’s complete prioritization database, an annotated
report, and a document describing how to use and adjust the prioritization model’s weighting scheme to
produce alternative priority themes®, will be made available to the RMI, FSM, and Palau.

Prioritization model strengths and weaknesses

The strength and validity of any prioritization output is determined by: 1) the degree to which the
criteria encompass the reality of the process under study, and 2) the quality of the values input into the
model. The Micronesia Invasive Mammal Eradication Prioritization criteria cover most if not all
foundational aspects of eradicating invasive mammals from islands®. Because current species accounts,
synchronized GIS basemaps, and survey derived social and cultural values were not uniformly available
or achievable within the scope of this project, we relied on both historic and recent species lists, island
geographic information derived from several distinct GIS databases, and subjective social and cultural
values supplied by NGO and government agency partners to account for the variety of environmental,
biological, cultural, and regulatory factors of all 79 project areas (Appendices Al to A4), and to ensure
that the information available for each project area provided scores for all 25 criteria (Appendix C).
While this prioritization process is both comprehensive and robust within the boundaries of the
aforementioned limitations, the true strength of this project lies in the compilation and organization of a
regional perspective on the eradication of invasive mammals from islands in Micronesia.
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