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EXECUTIVE SUMMARY

The Critical Ecosystem Partnership Fund (CEPF) is designed to safeguard the world’s
biologically richest and most threatened regions, known as biodiversity hotspots. It is a
joint initiative of I’ Agence Frangaise de Développement, Conservation International (ClI),
the European Commission, the Global Environment Facility, the Government of Japan,
the John D. and Catherine T. MacArthur Foundation, and the World Bank.

A fundamental purpose of CEPF is to engage civil society, such as community groups,
nongovernmental organizations (NGOs), academic institutions and private enterprises, in
biodiversity conservation in the hotspots. To guarantee their success, these efforts must
complement existing strategies and programs of national governments and other
conservation funders. To this end, CEPF promotes working alliances among diverse
groups, combining unique capacities and reducing duplication of efforts for a
comprehensive, coordinated approach to conservation. One way in which CEPF does this
is through preparation of “ecosystem profiles”—shared strategies, developed in
consultation with local stakeholders, which articulate a five-year investment strategy
informed by a detailed situational analysis.

This document is the ecosystem profile for the East Melanesian Islands Hotspot, which
includes the island nations of Vanuatu and the Solomon Islands and the islands region of
Papua New Guinea (PNG), which includes the provinces of Manus, New Ireland, East
New Britain and West New Britain plus the Autonomous Region of Bougainville. The
East Melanesian Islands qualify as a hotspot due to their high levels of plant and animal
endemism and accelerating levels of habitat loss, caused chiefly by widespread
commercial logging and mining, expansion of subsistence and plantation agriculture,
population increase, and the impacts of climate change and variability. The East
Melanesian Islands Hotspot holds exceptional cultural and linguistic diversity. Vanuatu,
for example, has 108 living languages: more per unit area than any other country.
Because many languages are spoken by only a few hundred people, they are
disappearing, leading to a rapid erosion of traditional knowledge and practice. This is
highly significant in a region where most land and resources are under customary
ownership, and local people are true stewards of biodiversity.

Ecosystem profiling process

The ecosystem profile for the East Melanesian Islands Hotspot was developed through a
process of consultation and desk study led by the University of the South Pacific in
partnership with the University of PNG and CI’s Pacific Islands Program. Initial research
and analysis at the regional level provided draft biodiversity and thematic (or contextual)
priorities, which were subsequently reviewed by experts within the hotspot. The year-
long consultation process involved an expert roundtable meeting and nine stakeholder
consultation workshops, and engaged more than 150 stakeholders from local
communities, CSOs, government institutions and donor agencies.



The ecosystem profile presents an overview of the East Melanesian Islands in terms of
their biodiversity conservation importance, and socioeconomic, policy and civil society
contexts. It defines a suite of measurable conservation outcomes, at species, site and
corridor (or landscape) scales, as the scientific basis for determining CEPF’s geographic
and thematic niche for investment. The conservation outcomes for the East Melanesian
Islands Hotspot are framed by a situational analysis, which includes an assessment of the
predicted impacts of climate change in the region, as well as reviews of the policy, socio-
economic and civil society contexts for biodiversity conservation. It also includes an
assessment of patterns and trends in current conservation investment, which captures
lessons learned from past investments in the hotspot, as well as an overview of threats
and drivers of biodiversity loss.

The conservation outcomes and situational analysis provide the justification for a niche
and investment strategy for CEPF in the hotspot. The investment strategy comprises a set
of strategic funding opportunities, termed strategic directions, broken down into
investment priorities outlining the types of activities that will be eligible for CEPF
funding. Civil society actors may propose projects that will help implement the strategy
by fitting into at least one of the strategic directions. The ecosystem profile does not
include specific project concepts, as civil society groups will develop these as part of
their applications for CEPF grant funding.

CEPF Niche and Investment Strategy

The purpose of the investment niche is to define where CEPF investment can make the
greatest and most sustained contribution to the conservation of globally important
biodiversity in the East Melanesian Islands Hotspot, within the context of other
investments by governments, donors and civil society. To this end, the CEPF niche was
defined in three dimensions: geographic; taxonomic; and thematic.

The geographic niche for CEPF investment in the East Melanesian Islands Hotspot is
defined in terms of priority sites. These were selected from among the full list of Key
Biodiversity Areas (KBAS) in the hotspot based on an initial biological prioritization,
followed by the application of expert opinion to identify sites where CEPF investment
could be expected to have the greatest impact. The list of priority sites contains 20 KBAs,
comprising five in PNG, nine in the Solomon Islands and six in Vanuatu, and covering a
total area of 1.5 million hectares. While the priority sites are principally terrestrial
conservation priorities, 11 of them contain significant areas of marine habitat, creating
opportunities for ridge-to-reef conservation.

The taxonomic niche for CEPF investment in the hotspot is provided by priority species,
selected by stakeholders following standard criteria. The purpose of selecting priority
species was to enable investments in species-focused conservation action to be directed at
those globally threatened species whose conservation needs cannot adequately be
addressed by habitat protection alone. Of the full list of 308 globally threatened species in
the hotspot, 48 were selected as priorities for CEPF investment, comprising 20 mammals,
11 birds, five reptiles, two amphibians and 10 plants.



Priority Sites for CEPF Investment in PNG
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The thematic niche for CEPF investment in the hotspot was defined through an extensive
process of stakeholder consultation, supported by a detailed analysis of gaps and trends in
conservation investment in the hotspot. The CEPF niche recognizes local communities
and their organizations as the ultimate custodians of the biodiversity of the East
Melanesian Islands Hotspot, with support from national and international NGOs,
universities and private companies, and within an enabling regulatory and institutional
context established by national, provincial and local government. The complementary
capacities of different sections of civil society will be leveraged in support of local
communities by catalyzing partnerships. Through these partnerships, communities and
civil society organizations at different levels will jointly explore the conservation status
of priority species and sites, develop a common understanding of their values and the
threats facing them, drawing on traditional ecological knowledge as well as western
science, and develop and implement conservation actions that are led by and relevant to
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local communities. To respond to threats originating outside of the community, such as
commercial logging and plantations, civil society will be supported to integrate
biodiversity conservation into local land-use and development planning.

Priority Sites for CEPF Investment in the Solomon Islands
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Drawing on lessons learned from past conservation programs in the region, conservation
interventions will be developed gradually, to allow sufficient time for trust and
understanding to be built among partners, for capacity and knowledge to be transferred,
and for long-term funding to be identified and secured. Central to the sustainability
strategy of the CEPF investment program in the East Melanesian Islands Hotspot will be
an explicit focus on capacity building for local and national civil society through
partnerships, networks and mentoring. To allow sufficient time for effective partnerships,
enduring capacity and sustained on-the-ground results to be achieved, an investment
period of eight years (rather than the usual five) is proposed.
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Priority Sites for CEPF Investment in Vanuatu
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The following table presents an eight-year investment strategy for CEPF in the East
Melanesian Islands Hotspot, aimed at engaging civil society in the conservation of
globally significant biodiversity. The strategy comprises 15 investment priorities,
grouped into five strategic directions. The strategic directions define the major thrusts of
expected CEPF investment in the hotspot, while the investment priorities outline the
particular types of activities that will be eligible for support. It is anticipated that the first
two years of the strategy would be dedicated to capacity building, development of
relationships between civil society organizations and local communities, and testing of
approaches, enabling effective roll-out of the full investment program during the
remaining six years.
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CEPF Strategic Directions and Investment Priorities in the East Melanesian Islands

Hotspot

Strategic Directions

Investment Priorities

1. Empower local communities to
protect and manage globally
significant biodiversity at priority
Key Biodiversity Areas under-
served by current conservation
efforts

1.1 Conduct baseline surveys of priority sites that build government-
civil society partnerships and bridge political boundaries

1.2 Raise awareness about the values of biodiversity and the nature
of threats and drivers among local communities at priority sites

1.3 Support local communities to design and implement locally
relevant conservation actions that respond to major threats at priority
sites

1.4 Demonstrate conservation incentives (ecotourism, payments for
ecosystem services, conservation agreements, etc.) at priority sites

2. Integrate biodiversity
conservation into local land-use
and development planning

2.1 Conduct participatory ownership and tenure mapping of
resources within customary lands at priority sites

2.2 Provide legal training and support to communities for effective
enforcement of environmental protection regulations

2.3 Explore partnerships with private companies to promote
sustainable development through better environmental and social
practices in key natural resource sectors

3. Safeguard priority globally
threatened species by addressing
major threats and information gaps

3.1 Conduct research on six globally threatened species for which
there is a need for greatly improved information on their status and
distribution

3.2 Develop, implement and monitor species recovery plans for
species most at risk, where their status and distribution are known

3.3 Introduce science-based harvest management of priority species
important to local food security

4. Increase local, national and
regional capacity to conserve
biodiversity through catalyzing civil
society partnerships

4.1 Strengthen the capacity of local and national civil society
organizations in financial management, project management and
organizational governance

4.2 Provide core support for the development of civil society
organizations into national and regional conservation leaders

4.3 Strengthen civil society capacity in conservation management,
science and leadership through short-term training courses at
domestic academic institutions

5. Provide strategic leadership and
effective coordination of
conservation investment through a
Regional Implementation Team

5.1 Operationalize and coordinate CEPF’s grant-making processes
and procedures to ensure effective implementation of the investment
strategy throughout the hotspot

5.2 Build a broad constituency of civil society groups working across
institutional and political boundaries towards achieving the shared
conservation goals described in the ecosystem profile
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Conclusion

In terms of species richness and, especially, endemism, the East Melanesian Islands are
one of the most biologically important regions on the planet. In addition, the mainly rural
population relies heavily on biodiversity for food security and livelihoods. Customary
land ownership and resource tenure are constitutionally guaranteed but boundaries are
often in dispute. Rural populations have long been isolated by barriers of geography and
language, resulting in a high level of self-reliance but also cultural differences among
groups. Threats to biodiversity have increased in recent decades through expansion of
subsistence agriculture and commercial plantations and the growth of the logging and
mining industries. The underlying drivers of these threats include population growth,
urbanization and migration patterns, economic growth and increasing consumption.

Over the last two decades, the countries in the hotspot have developed NBSAPs and other
conservation strategies, and INGOs have established programs there. Significant
investment in conservation has been made over this period but it has not always delivered
the expected results or left a legacy in terms of local capacity and appreciation of
conservation objectives. Nevertheless, domestic civil society organizations focusing on
biodiversity conservation have begun to emerge in all three countries. In addition, local
communities, sometimes with outside support and sometimes independently, have
responded to the conservation issues facing them with a range of strategies, often founded
on traditional customs and governance arrangements. The conservation approach that has
shown greatest promise in recent years has been community-managed conservation areas,
especially locally managed marine areas; although this requires significant capacity to be
built among both community-based organizations and the groups that give them technical
support, as well as clear communication and monitoring, to ensure that these areas deliver
on the overlapping but different goals of communities and conservation organizations.
Moreover, there is a need to integrate the goals of conservation areas into plans and
policies of other sectors, so that they are not undermined by incompatible developments.

In this context, there are significant opportunities for CEPF to support biodiversity
conservation in ways that deliver significant, meaningful benefits to local communities.
However, this will require an engagement longer than the typical five-year investment
period, a commitment to capacity building at multiple levels, and a readiness to align
global biodiversity priorities with local cultural and development priorities.

To develop its strategy to deliver a program of investment along these lines, CEPF
commissioned a year-long consultative process, which involved an expert roundtable
meeting and nine stakeholder consultation workshops, and engaged more than 150
stakeholders from local communities, CSOs, government institutions and donor agencies.
The process resulted in a common conservation vision for the hotspot and an eight-year
investment strategy for CEPF. This strategy comprises 15 investment priorities, grouped
under five strategic directions. The successful implementation of this strategy will require
time, persistence and, above all, a commitment to genuine and lasting partnership. The
cooperation and common vision that has been witnessed through the ecosystem profiling
process inspires confidence that such success will be achieved.
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1. INTRODUCTION

Founded in 2000, the Critical Ecosystem Partnership Fund (CEPF) is designed to ensure
civil society is engaged in biodiversity conservation. It is a joint initiative of I’ Agence
Francaise de Développement, Conservation International (Cl), the European
Commission, the Global Environment Facility (GEF), the Government of Japan, the John
D. and Catherine T. MacArthur Foundation, and the World Bank. CI, as one of the
founding partners, administers the global program through the CEPF Secretariat.

CEPF is unique among funding mechanisms in that it focuses on biological areas rather
than political boundaries and examines conservation threats on a landscape-scale basis. A
fundamental purpose of CEPF is to ensure that civil society is engaged in efforts to
conserve biodiversity in the hotspots, and to this end, CEPF provides civil society with an
agile and flexible funding mechanism complementing funding currently available to
government agencies.

CEPF promotes working alliances among community-based organizations (CBOs),
nongovernmental organizations (NGOs), government, academic institutions and the
private sector, combining unique capacities and eliminating duplication of efforts for a
comprehensive approach to conservation. CEPF targets transboundary cooperation for
areas of rich biological value that straddle national borders or in areas where a regional
approach may be more effective than a national approach.

In 2011, CEPF began exploring an investment program in the East Melanesian Islands
Hotspot, comprising the island nations of Vanuatu and the Solomon Islands and the
islands region of Papua New Guinea (PNG), which includes the provinces of Manus,
New Ireland, East New Britain and West New Britain plus the Autonomous Region of
Bougainville (Figure 1). The East Melanesian Islands Hotspot holds exceptional cultural
and linguistic diversity. Vanuatu, for example, has 108 living languages (Lewis 2009),
more per unit area than any other country. The Solomon Islands, with 74 languages, are
only slightly less diverse. Because many languages are spoken by only a few hundred
people, they are dying out or mixing into pidgin-Austronesian creoles, leading to a rapid
erosion of traditional knowledge and practice. This is highly significant in a region where
most land and resources are under customary ownership, and local people are true
stewards of biodiversity.

The East Melanesian Islands qualify as a hotspot due to their high levels of endemism
and accelerating levels of habitat loss, caused chiefly by widespread commercial logging
and mining, expansion of subsistence and plantation agriculture, population increase, and
the impacts of climate change and variability.

The hotspot is one of the most geographically complex areas on the earth. Isolation and
adaptive radiation have led to very high levels of endemism, both within the hotspot as a
whole and on single islands. Because most of the islands have never been in land contact
with New Guinea, their fauna and flora are a mix of recent long-distance immigrants and
indigenous lineages derived from ancient Pacific-Gondwanaland species. Thus, the



hotspot contains classic examples of relatively recent adaptive radiation typical of
oceanic islands, such as the white-eyes (family Zosteropidae) and monarch flycatchers
(family Monarchidae), but also carries some odd colonizers from times past, such as the
Solomon Islands skink (Corucia zebrata), whose closest living relatives are the blue-
tongued skinks (genus Tiliqua) of Australia, New Guinea and Indonesia. The East
Melanesian Islands Hotspot also has affinities with Fiji (included as part of the Polynesia-
Micronesia Hotspot), such as the Platymantis frogs, ancient monkey-faced bats of the
genus Pteralopex, and Nesoclopeus rails.

Figure 1. Location of the East Melanesian Islands Hotspot
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Notable endemic species include the majestic Solomons sea eagle (Haliaeetus sanfordi)
and many species of flying-fox. The East Melanesian Islands also harbor a diverse and
unique group of flora and fauna including: 3,000 endemic vascular plants species, 41
endemic mammals, 148 endemic birds, 54 endemic reptiles, 45 endemic amphibians and
3 endemic freshwater fishes. The hotspot is a terrestrial conservation priority, and
habitats include coastal vegetation, mangrove forests, freshwater swamp forests, lowland
rainforests, seasonally dry forests and grasslands, and montane rainforests.



Nevertheless, the East Melanesian Islands Hotspot lies partly within the Coral Triangle
(The Coral Triangle Initiative 2012). The ecosystems of the Coral Triangle support 75
percent of known coral species, with an estimated 3,000 species of reef fishes, and are
considered one of the major centers of coral evolution. Thus, the geographic scope of the
hotspot is considered to include nearshore marine habitats, such as coral reefs and
seagrass beds, but to exclude offshore marine habitats.

Prior to investing in a region, CEPF commissions the preparation of an ecosystem profile,
through a participatory process. The purpose of this document is to provide an overview
of biodiversity values, conservation targets or “outcomes,” and causes of biodiversity loss
coupled with an assessment of existing and planned conservation activities in the hotspot
and other relevant information. This information is then used to identify the niche where
CEPF investment can provide the greatest incremental value for conservation.
Consultations with diverse governmental and nongovernmental stakeholders are an
integral part of the process, with the aim of creating a shared strategy from the outset. A
CEPF investment strategy is an integral part of each ecosystem profile. The ecosystem
profile is also designed to enable other donors and programs to effectively target their
efforts and thus complement CEPF investments.

Once the profile is approved by the CEPF Donor Council and a regional implementation
team (a locally based organization that will provide strategic leadership for the program)
has been appointed, civil society organizations can propose projects and actions that fall
within the identified strategic directions. The ecosystem profile does not define the
specific activities that prospective implementers may propose but outlines the strategy
and investment priorities that will guide those activities. Applicants for CEPF funding are
required to prepare proposals for the proposed activities and the performance indicators
that will be used to monitor project success.

2. BACKGROUND

This ecosystem profile and five-year investment strategy for the East Melanesian Islands
Hotspot has been developed by CEPF and the profiling team, led by the University of the
South Pacific (USP) in partnership with the University of PNG (UPNG) and CI’s Pacific
Islands Program. Initial research and analysis at the regional level provided draft
biodiversity and thematic (or contextual) priorities that were subsequently reviewed by
experts within the hotspot.

The CEPF profiling process incorporated regional stakeholder expertise through national
workshops. Preparation of the ecosystem profile began formally when the profiling team
launched the effort at the Pacific Islands Roundtable on Nature Conservation in Suva, Fiji
on July 27, 2011. In December 2011, the first consultation meeting (a technical workshop
to define conservation outcomes for the hotspot) took place on Motupore Island, PNG.
This meeting brought together 15 stakeholders from the three countries in the hotspot
plus two external experts. This was followed up by three national launch events, covering
PNG, the Solomon Islands and Vanuatu, over the following months.



In keeping with the participatory, bottom-up approach to strategy development followed
by CEPF, a series of eight provincial workshops followed, from January to May 2012, to
elicit input from representatives of provincial and local government, NGOs, CBOs, media
organizations and communities. In PNG, 69 stakeholders participated in meetings held in
Lorengau (Manus), Kavieng (New Ireland), Kimbe (West New Britain) and Buka
(Bougainville). For the Solomon Islands, 31 people participated in consultations were
held in Honiara city and Gizo (Western province). In Vanuatu, 34 people attended
meetings held in Port Vila, Luganvile (Santo) and Lenakel (Tanna). Finally, a three-day
regional stakeholder workshop was held in Honiara in May 2012, which brought together
24 representatives of government departments, domestic and international civil society
and local communities to review draft outputs from the profiling process and consider
conservation strategies from a regional perspective.

This ecosystem profile focuses on conservation outcomes (biodiversity targets against
which the success of investments can be measured) as the scientific basis for determining
CEPF’s geographic and thematic niche for investment. Such targets must be achieved by
the global community to prevent species extinctions and halt biodiversity loss. These
targets are defined at three levels: species (extinctions avoided); sites (areas protected);
and landscapes (corridors consolidated). As conservation in the field succeeds in
achieving these targets, they translate into demonstrable results or outcomes. While CEPF
cannot achieve all of the outcomes identified for a region on its own, the partnership is
trying to ensure that its conservation investments are targeted to where they can most
effectively engage civil society in the conservation of globally important biodiversity,
taking into account investments by governments and other donors, and in ways that allow
success to be monitored and measured.

The conservation outcomes for the East Melanesian Islands Hotspot are framed by a
situational analysis, which draws on the findings of specially commissioned thematic
studies, reviewed and verified through the stakeholder consultations. The analysis
includes an assessment of the predicted impacts of climate change in the region with
specific emphasis on adaptation and mitigation opportunities, as well as reviews of the
policy, socio-economic and civil society contexts for biodiversity conservation. It also
includes an assessment of patterns and trends in current conservation investment, which
captures lessons learned from past investments in biodiversity conservation in the
hotspot, as well as an overview of threats and drivers of biodiversity loss in the hotspot.

Finally, the results of the stakeholder consultations and the thematic studies are

synthesized to define a niche and investment strategy for CEPF in the hotspot. This
comprises a set of investment priorities, grouped into broad strategic directions.

3. BIOLOGICAL IMPORTANCE OF THE HOTSPOT

3.1 Geography

The East Melanesian Islands Hotspot lies northeast and east of the island of New Guinea
and includes the Bismarck and Admiralty Islands, the Solomon Islands, and the islands of



Vanuatu. Politically, this includes the islands region of PNG, and all of the Solomon
Islands and Vanuatu (Figure 1). In total, the hotspot includes some 1,600 islands,
encompassing a land area of nearly 100,000 km2.

The region is one of the most geographically complex areas on Earth, with a diverse
range of islands of varying age and development. The two main islands of the Bismarck
Archipelago, New Ireland and New Britain, are mountainous, with peaks exceeding
2,000 meters in elevation. Several of the smaller islands in the archipelago are recent
volcanoes, some of which are still active. Bougainville, the largest island in the Solomon
chain, has several high massifs (some volcanic), including Mount Balbi, which, at

2,685 meters above sea level, is the highest point in the hotspot (Australian Bureau of
Meteorology 2011).

The East Melanesian Islands Hotspot is composed of four main island arcs: the Admiralty
Islands; the Bismarck Archipelago; the Solomons Archipelago; and the New Hebrides
Archipelago. The geological and tectonic history of these arcs underpins the patterns in
ecosystems, habitats, species diversity and endemism observed today.

The islands of the hotspot have lower levels of alpha diversity than the mainland of New
Guinea but, due to island speciation, have high beta diversity. Understanding island
biogeography is, therefore, critical for understanding the biological importance of the
hotspot. The limited geographical range of most of the island endemic species
predisposes them to extinction when habitats are rapidly modified through human
activities or ecosystems are altered through the introduction of exotic species.

Not only do species have importance at the global scale due to endemism and the
threatened status of many species but also in the patterns and processes that have
underpinned the development of theories of evolutionary biology. Moreover, the natural
environment still has extremely high local importance to the people of the islands, due to
its role in their traditional practices and cultural identity.

3.2 Geology

The geological history of the region underpins the current island formations and
biodiversity patterns. The initial arc volcanism and island-building of the hotspot began
in an area northeast of the Australian craton. This initial arc development included a
broad continuous line of island-building from what is now the Huon Peninsula of
mainland PNG, through to the Fiji plateau (Yan and Kroenke 1993), which has gradually
migrated south. Islands have appeared and subsided, and sea levels have risen and fallen,
so the current islands we see in the hotspot today are but the present state of a dynamic
and continuously changing array of above-sea land masses along the migrating arcs.

Young volcanic islands are composed of purely igneous rocks, while older islands, which
have subsided and then been uplifted subsequently, have a composite geology, with
limestone overlaying the original igneous rock, and sometimes with metamorphic rocks
where plate tectonic pressure and heat have exerted an influence. The oldest rocks in the



hotspot are Cretaceous lavas (Packham 1973) under limestone in the “central” geological
province of the Solomons Archipelago, with the rocks being oldest to the east of this arc,
especially around Guadalcanal. Nonetheless, the modern island arcs of the Solomons,
Bismarcks and Admiralties have been consistently above sea level since the Eocene
epoch (40 million years ago), allowing a long time for the evolution of unique biotas. As
well as the complex series of old igneous, sedimentary and metamorphic rocks, the
central geological province of the Solomons Archipelago is also characterized by
mineral-rich ultramafic intrusions along the arc (Hackman 1973). The oldest rocks of the
New Hebrides arc, which extend from Nendd through the Torres Islands to Santo and
Malakula, are of the younger pre-mid Miocene Epoch (Mallick 1973). As with the old
rocks of Admiralties, Bismarcks and Solomons, the older islands of the New Hebrides arc
have a significant layer of limestone overlaying an igneous basement.

Young volcanic islands are present in the western Solomons and in the New Hebrides arc
from Aneityum to Tinakula. Recent volcanoes also intrude through old islands, such as in
Bougainville and New Britain. Some examples of active volcanism in the hotspot are the
Tuluman Islands, formed in Manus province by a rhyolitic eruption in 1953-57, the active
Tavurvur volcano in East New Britain, which buried Rabaul town in 1994, and the active
Yasur volcano on the island of Tanna in southern Vanuatu. The submarine Kavachi
volcano in Western province of the Solomon Islands breaks the surface every few years
to appear as a new island, only to sink beneath the waves again once activity subsides.

Earthquakes are also associated with tectonic plate movements, which lift and sink land,
as the sunken coral island of Tego in Makira Ulawa province testifies. Tsunamis are often
associated with earthquakes, such as the 2007 earthquake in the western Solomons, which
triggered a tsunami that killed 52 people. The East Melanesian Islands Hotspot is just as
much a geological hotspot as a biodiversity hotspot, and the geology of the hotspot (the
age, height, size and substrates of the islands) has a strong bearing on the patterns of
biodiversity observed today.

The islands of the East Melanesian Islands Hotspot can be classified according to their
size, form and geology, and according to their position on tectonic plates (Nunn 1998).
The islands are almost all plate-boundary islands in proximity to subduction zones and
associated deep sea trenches, although the outlying islands of Rennell and Bellona in the
Solomon Islands are intraplate landforms. A sample of islands is given in Table 1 to
describe the variety of island types found within the hotspot. The tabulation highlights
that the largest islands all have composite geology and lie along the plate boundary but
that there is no such uniformity in geology and form for smaller islands.

The larger, higher islands of composite geology found along the plate boundary also
generally coincide with being the oldest of the arcs. If distance from source regions is
added in, then the island biogeographic prediction of the species diversity of the islands
(Whittaker 1998) becomes relatively simple: highest in the Bismarcks, falling off through
the Solomons and lastly Vanuatu. This is borne out by biological data, with the main
anomaly being New Ireland, which has relatively low diversity and endemism for its size



and position (Beehler et al. 2001, Mayr and Diamond 2001). This is most likely due to a
geologically recent re-emergence above sea level following a period of submersion.

Table 1. Classification of Selected Islands in the East Melanesian Islands Hotspot

Geology Intraplate Islands Plate Boundary Islands
Volcanic Tikopia (5 km?) Tanna (555 km?)
Anuta (0.37 km?) Vangunu (509 km?)

Ambae (402 km?)
Vanua Lava (334 km?)
Vanikoro (173 km?)
Kolombangara (117 km?)
Gatokae (93 km?)

Savo (30 km?)

Tinakula (10 km?)

Limestone Rennell (660 km?) Tetepare (118 km?)
Bellona (17 km?)

Composite New Britain (35,145 km?)
Bougainville (9,318 km?)
New Ireland (7,405 km?)
Guadalcanal (5,353 km?)
Santo (3,956 km?)
Malaita (3,836 km?)
Isabel (3,665 km?)
Makira (3,191 km?)
Choiseul (2,971 km?)
Malakula (2,041 km?)
New Georgia (2,037 km?)
Manus (1,940 km?)

Vella Lavella (629 km?)
Nend6 (505 km?)

Gela (386 km?)

Atoll Ontong Java (12 km?) Green Islands

3.3 Climate

The East Melanesian Islands have a predominantly hot, humid, tropical climate, with
year-round rainfall. There are two main seasons: a wet season, influenced by the
northwest monsoon, between December and May; and a dry season, influenced by trade-
winds from the southeast. Some parts of the hotspot experience a second, brief, dry
season during January and February.

The southern islands of Vanuatu experience greater seasonality than the rest of the
hotspot, with cooler temperatures and lower rainfall during the dry season, although
temperatures never fall below 17°C. The southern part of the hotspot also has the greatest
incidence of tropical cyclones, although most storms pass to the south of Vanuatu, and
not all storms that hit the islands are strong ones.



Climate charts (Table 2 and Figures 2 to 4) generated with data from the World

Meteorological Organization (2011) show marked variation in rainfall within the overall
pattern of monsoonal wet season versus trade-wind dry season, and a latitudinal trend in
temperature, with cooler temperatures during the May to October period in the more

southern islands of Vanuatu (Port Vila and Tanna stations).

Table 2. Weather Stations Used to Generate Climate Graphs

Station Kavieng, Rabaul, Auki, Vanua Lava, Port Vila, Tanna,
PNG PNG Solomons | Vanuatu Vanuatu Vanuatu
Color Code | = O | | O
Data Period 1975-2007 1974-1994 @ 1962-1990 1971-2008 @ 1961-1990 @ 1998-2008
Longitude (°E) 150.80 152.18 160.70 167.54 168.30 169.27
Latitude (°S) 2.57 4.20 8.77 13.85 17.75 19.53
Figure 2. Average Monthly Rainfall (millimeters)
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Figure 4. Average Monthly Maximum and Minimum Temperatures
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A significant factor in climate patterns from year to year is the EI Nifio/Southern
Oscillation (ENSO) cycle. During an El Nifio year, the East Melanesian Islands are
subjected to drought conditions and cooler sea temperatures, whereas during a La Nifia
year higher than normal rainfall and warmer sea temperatures (and therefore higher
likelihood of tropical cyclones) are experienced. The intensity of ENSO cycles and
frequency of cyclones may increase with climate change, although the relevant models
are unclear at this stage (Leisz et al. 2009).

3.4 Ecoregions, Habitats and Ecosystems

The East Melanesian Islands Hotspot contains six Endemic Bird Areas defined by
BirdLife International (Stattersfield et al. 1998; Table 3). These coincide closely with the
five terrestrial ecoregions of the hotspot defined by the World Wide Fund for Nature
(WWEF) (Olson et al. 2001; Table 4). The only difference is that the Endemic Bird Areas
distinguish two smaller island groups (St Matthias in PNG, and Rennell and Bellona in
Solomon Islands) as unique ecosystems based on bird endemism, whereas the WWF
ecoregions distinguish between montane and lowland ecosystems in the Bismarck
Archipelago (New Britain and New Ireland).

In addition to the main habitats described in Table 4, all terrestrial ecoregions (apart from
the New Britain-New Ireland Montane Rainforests, for obvious reasons) also contain
freshwater swamps, mangroves and coastal strand vegetation, which form a transitional
zone between the terrestrial forests (mainly lowland rainforest) and nearshore marine
habitats, such as coral reefs and seagrass beds. Continua of natural habitat extend from
mountain ridge to reef, albeit fragmented by agricultural conversion and logging in many
places. These “ridge-to-reef” ecosystems are notable for their resilience to the effects of
climate change, and for delivering a wide range of ecosystem services to human
communities. As well as being connected by animal species, such as fishes and birds that
move between habitats, they are also linked by river systems that facilitate nutrient flow.



Table 3. Endemic Bird Areas in the East Melanesian Islands Hotspot

Restricted-
EBA Name Priority range Key Habitats Main Threats
Species
Admiralty High 13 Lowland rain forest | Limited habitat loss (e.g. due to
Islands shifting cultivation)
St Matthias High 8 Lowland rain forest | Possible habitat loss
Islands
New Britain and | High 54 Lowland and Moderate habitat loss (e.g. due to
New Ireland montane rain forest | oil palm, coconuts and logging)
Solomon group | Critical 78 Lowland and Moderate habitat loss (e.g. due to
montane rain forest | logging, coconut plantations),
introduced species
Rennell and High 12 Lowland rain forest | Limited habitat loss (e.g. due to
Bellona logging), hunting, invasive species
Vanuatu and High 30 Lowland and Moderate habitat loss (e.g. due to
Temotu montane rain forest | logging, subsistence farming,
pasture), invasive species

Table 4. Ecoregions in the East Melanesian Islands Hotspot

Ecoregion

Threat Status

Notes

Admiralty Islands
Lowland Rainforests

Critical /
Endangered

The Admiralty Islands Lowland Rainforests contain six endemic
bird species, yet the biodiversity of these islands is still poorly
known. Commercial logging and conversion of forests to
agriculture are the greatest threats to the ecoregion.

New Britain-New
Ireland Lowland
Rainforests

Critical /
Endangered

Past volcanic eruptions have been tremendous in the lowlands
of New Britain and New Ireland. The New Britain city of Rabaul
is surrounded by six volcanoes, and in September 1994 one of
these forced the abandonment of the city. The numbers of
animal endemics of the New Britain-New Ireland Lowland Rain
Forests are as remarkable as the volcanoes that mark the
landscape. Commercial logging and conversion of forests to
agriculture have altered much of the ecoregion.

New Britain-New
Ireland Montane
Rainforests

Critical /
Endangered

Like the lowland rainforests, the montane forests of New Britain
and New Ireland are rich in endemic species. However, unlike
the lowlands, the karst topography of the montane forests is too
steep for plantations. The montane forests therefore are
relatively intact yet under increasing threat of being logged or
degraded as a result of increasing populations.

Solomon Islands
Rainforests

Vulnerable

The Solomon Islands Rainforests are true oceanic islands with
high vertebrate endemism, including single-island endemics,
restricted-range mammals, and an astounding 69 bird species
found nowhere else in the world. Large lowland areas below 400
meters either have been or are under threat of logging or
clearance for subsistence agriculture. Introduced cats have
eliminated most native mammals on Guadalcanal.

Vanuatu Rainforests

Critical /
Endangered

The Vanuatu Rainforests consist of more than eighty true
oceanic islands, in two groups, at the edge of both the
Australasian realm and the Pacific Basin. They contain 15 bird
species and several mammal species found nowhere else in the
world. Although it is faced with population pressures and regular
visits by destructive cyclones, with few exceptions Vanuatu’s
natural heritage is nearly intact.

Source: WWF (2011b).
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If the differences are taken to the closest possible match, then the montane and lowland
forests of New Britain can be treated as one unit, and small outlying island groups
distinguished for bird endemism (such as St Matthias and Rennell-Bellona) can be
merged into the nearby larger island groups with which they have biogeographic
affinities. The result is that there are four main biogeographically defined regions based
on the major island groups:

e Admiralty Islands.

e Bismarck Archipelago (comprising New Britain, New Ireland and the St Matthias
Group).

e Solomons Archipelago (comprising Bougainville, the main islands of the
Solomons Islands and outlying Rennell and Bellona).

e New Hebrides Archipelago (comprising the Santa Cruz Islands of the Solomon
Islands, and all the islands of VVanuatu).

The administrative dimension is not so straightforward, as a result of late 19" and early
20" century European influence in defining territories, which later became independent
nations. Within these biogeographically incompatible national boundaries, however, there
are subnational units (provinces), which allow a greater degree of administrative
congruence with biogeographic zones (Figure 1 and Table 5):

Table 5. Provincial Level Administrative Units and Biogeographic Zones of the East
Melanesian Islands Hotspot

Biogeographic Zone Country Political Unit(s)

Admiralty Islands PNG Manus province

Bismarck Archipelago PNG West New Britain, East New Britain and New Ireland

provinces

Solomons Archipelago PNG, Autonomous Region of Bougainville in PNG, and all
Solomon Islands provinces in the Solomon Islands except Temotu

New Hebrides Archipelago Solomon Islands, | Temotu province in the Solomon Islands, and all
Vanuatu provinces in Vanuatu

Within these biogeographic zones, finer scale ecosystem and habitat differentiation
exists. Plant communities are used as indicators of habitat, and these are summarized in
Table 6 for the four biogeographic zones of the hotspot (Mueller-Dombois and Fosberg
1998).

The original extent of terrestrial natural habitat in the East Melanesian Islands is
estimated to be 99,384 km?, while the current remaining cover is estimated to be only
29,815 km2. This equates to a 70 percent reduction: a key statistic in qualifying the region
for hotspot status. However, there is very strong evidence that nearly all of the natural
vegetation in the hotspot has been modified by humans for millennia; this is of direct
bearing on how conservation targets and benchmarks should be set (C. Filardi in litt.
2012).
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Table 6. Major Habitats of the Four Biogeographic Zones of the East Melanesian Islands
Hotspot, as Defined by Plant Communities

vegetation

at high water
mark: herbaceous
zone with
creeping plants
such as Ipomoea
pes-caprae, then
shrub zone with
Pemphis and
Scaevola, then
tree zone with
Barringtonia,
Terminalia,
Calophyllum,
Casuarina and/or
Pandanus.
Significant on
small uninhabited
atolls and islets of
the province.

This vegetation
type is often
disturbed by
subsistence
cultivation and oil
palm plantations.

composition to
Admiralties. Often
modified for
coconut
plantations. Best
preserved on small
uninhabited islands
or atoll islets.

Vegetation Admiralty Bismarck Solomons New Hebrides
Islands Archipelago Archipelago Archipelago
Coastal strand Zonation begins As per Admiralties. Similar in Similar to

Solomons, with
frontal herb zone of
Ipomoea and other
creepers, shrub
zone with
Scaevola, and
littoral forest with
Casuarina,
Barringtonia,
Tournefortia, etc.

Mangrove forests

Within tidal range,
small stature
forest in low tide
area up to tall
forest in high tide
area. Avicennia,
Sonneratia and
occasionally
Ceriops on the
seaward side to
Rhizophora and
Bruguiera on
landward side.
Widespread, but
more significant
areas on southern
coast of Manus.

As per Admiralties.

Significant
mangroves in
northwestern New
Ireland.

Similar
composition to
Admiralties.
Widespread
throughout with
extensive areas
Buka-Bougainville
and northwestern
Isabel.

Localized and less
diverse than
western
archipelagoes.

Freshwater
swamp forest and
wetlands

Not significant.

Freshwater
swamp forestin
northern New
Britain, and
freshwater lakes
and swamps.
Endemic
Terminalia
archipelagi in
some swamp
forests of New
Britain and New
Ireland.

Characteristic of
Bougainville and a
significant wetland
area in west
Makira. Grasses,
ferns and pandans
commonin
herbaceous
wetlands. Low
swampy forest with
Campnosperma,
Terminalia,
Metroxylon and/or
Pandanus found
throughout the
archipelago.

Not significant.
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Vegetation

Admiralty
Islands

Bismarck
Archipelago

Solomons
Archipelago

New Hebrides
Archipelago

Floodplain forest

Not significant.

Two small deltoid
flood plains in
southern New
Ireland and limited
floodplains in New
Britain.

Alluvial forests near
river mouths and on
plains, especially
extensive on
southern
Bougainville.
Dominant species
include Octomeles
sumatrana, Vitex
cofassus, and often
tall pure stands of
Terminalia brassii.
All are valuable
timber species.

North-central Santo
and southeastern
Efate. Thickets of
Hibiscus tiliaceus
and park-like
matrix of lowland
tree species and
grassland.

Lowland forest on
well-drained soils

Main forest type,
but heavily
disturbed from
slash and burn
gardening, small-
holder agriculture
and timber
extraction.

Most widely
distributed forest
type in Bismarcks,
but also the most
threatened due to
oil palm
expansion and
logging. Mixed
species, but main
commercial
species are
Pometia pinnata
and Homalium
foetidum.

Dominant forest
type throughout the
archipelago. Mixed
species forest,
often characterized
as mixed Vitex-
Pometia tall forest.
Commercially
valuable species,
heavily exploited
forest type.

Floristically less
diverse than
Solomon Islands,
with only two of 12
big-tree species of
Solomon Islands
reaching Santa
Cruz. Three types
of forest
communities in
Vanuatu recognized
by stature, likely due
to successional
recovery from
cyclone disturbance.
Important trees
include Kleinhovia
and
Castanospermum.
Agathis forest on
Vanikoro,
Erromango and
Aneityum.

Seasonally dry
forest and
grassland

Not significant.

Not significant.

Guadalcanal is
only island with
significant rain-
shadow, but most
mixed-deciduous
forest here has
been cleared, and
habitat type is now
dominated by
grasslands.

Rainshadows on
NW sides of
islands or mountain
ranges. In Santo
and Malakula
forest with
leguminous trees
Pterocarpus, Intsia
and Gyrocarpus.
Elsewhere open
“gaiac” forest
dominated by
Acacia and
sometimes with
Santalum, or,
where burning
predominates, a
seral grassland-
shrub community
dominated by
introduced species.
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Vegetation Admiralty Bismarck Solomons New Hebrides
Islands Archipelago Archipelago Archipelago
Lowland foreston | Limited to Extensive Karst Karst areas in Karst areas on
limestone limestone landscapes in northwestern Santo, and
terraces. Not New Britain and Bougainville. Low limestone interiors
significant. New Ireland. stature forest with on Torres islands.
Vegetation Phyllanthus, While many islands

communities not
very different from
other lowland
forests. Prone to
drought in El Nifio
conditions and
this can lead to
scrubby,
secondary growth.

Dysoxylum and
Ficus.

have limestone
terraces and
interiors, often the
soil is developed
on a layer of
volcanic ash and
therefore is not
specifically
limestone forest.

Lowland forest on
ultramafic soils

Not significant.

Not significant.

Significant areas
on Choiseul, Isabel
and Makira.
Dominated by
Gymnostoma and
Dacrydium. When
burnt, slow to
regrow and
dominated by
Gleichenia fern
thickets.

Not significant.

Submontane rain
forest

Not described, but
possibly on Mount
Dremsel.

Extensive areas of
Nothofagus on
New Britain.

More significant on
Bougainville,
harder to detect
further east.
Indicated by
Cryptocarya, but
mixed species
including
Palaquium,
Canarium,
Garcinia,
Elaeocarpus,
Syzigium, etc.

No clear
submontane zone.

Montane
rainforest and
scrub

Not significant.

No stunted
montane cloud
forest described
for Bismarcks, but
communities
including
Metrosideros and
Weinmannia
described from
sites above
1,500 meters.

Found at low
altitudes where
islands or
mountains are
exposed to cold
southeast trade-
winds. Various
communities, some
dominated by tree
ferns or bamboos,
some by palms
and pandans.
Woody species
include
Metrosideros.

On Santo, unique
communities of
montane Agathis
and Podocarpus.
Otherwise similar
to Solomon Islands
with low altitude
montane forest on
exposed peaks or
islands, and
composed of
Metrosideros,
Syzygium,
Weinmannia, etc.
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of root crops and
fruit or nut trees.
Bush-fallow
results in
secondary forest.

ferns. Secondary
woody species
typically include
Clochidion,
Macaranga and
Mallotus. Tall trees
maintained from
forest clearance
due to their utility
include Canarium,
Barringtonia and
Artocarpus.

Vegetation Admiralty Bismarck Solomons New Hebrides
Islands Archipelago Archipelago Archipelago
Vegetation on Not significant. New Britain has Especially Mount Especially on
recent volcanic five currently Balbi and Mount Tanna and
surfaces active volcanoes Bagana on Ambrym. Early
which have all Bougainville. succession
erupted in the Successional characterized by
past decade. phases from club- lichens, ferns and
Pioneer species moss to grassland | grasses. Shrubs
range from club- to tree-fern and and Ficus
mosses and ferns | bamboo thickets. characterize mid-
to tall trees such succession.
as Gymnostoma
papuanum and
Eucalyptus
deglupta.
Anthropogenic Especially Dominant Variable and Tree gardens as in
garden, grassland | significant on vegetation type in  widely distributed. Solomon Islands
and secondary Manus. northern New Bush-fallow and bush-fallow
forest Britain and central = successions are typical of
New Ireland, and include wild subsistence
widespread bananas, agriculture, and
throughout Heliconia, aroids widespread
archipelago. gingers, Caryota throughout
Gardens are a mix | palms and tree- Vanuatu.

Freshwater ecosystems and biological communities are very poorly studied in the East
Melanesian Islands Hotspot. Large rivers are present on the larger islands but the most
common freshwater habitats are steep-gradient mountain streams. Unique and rare
habitats include freshwater lakes on several islands (including crater lakes on inactive
volcanic islands in Vanuatu) and subterranean streams in karst areas. The karst regions of
New Britain are thought to be hundreds of thousands of years old (Audra et al. 2011), and
cave species known only from individual cave systems have been discovered, such as the
freshwater crabs of Tolana Cave (Guinot 1987). Recent exploration of caves on Santo in
Vanuatu have revealed four species of invertebrate confined exclusively to the caves
there that were new to science (Deharveng et al. 2011). Atolls and coral islets generally
have underground freshwater lenses due to the porosity of the rock. The island of Rennell
in the Solomon Islands is unusual in having a 155 km? totally enclosed brackish
freshwater lake, which is home to Rennell freshwater seasnake (Laticauda crockeri), a
single-site endemic.
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From what little is known about freshwater ecosystems and their species composition, it
is clear that, compared with the mainland of New Guinea, the East Melanesian Islands
Hotspot has depauperate freshwater fish communities but high diversity and endemism in
freshwater invertebrates (Polhemus et al. 2008). All freshwater fishes in the hotspot are
amphidromous (i.e. with a marine larval stage). Diversity is dominated by gobies and
some endemism is known in the subfamily Sicydiinae. However, these are very small
fish, which are not currently utilized by local communities or represented in indigenous
taxonomies. The larger but non-endemic species like eels (Anguilla spp.), spot-tail bass
(Lutjanus fuscescens), mullets (Mugilidae) and grunters (Terapontidae) are utilized for
food, as are neritid snails and prawns, and reduction in their populations is of direct
concern to villagers. Surveys in Vanuatu indicate there may be some endemism in
freshwater crustacea (Marquet et al. 2002). The intense utilization of freshwater species
for protein in some areas is having an impact on freshwater ecosystems but there is little
to no research in this area. Also, the amphidromous life histories of freshwater species
provide a clear linkage between freshwater and marine ecosystems.

Protected area coverage in the East Melanesian Islands is almost non-existent. There are
only 12 formal protected areas in the hotspot, covering 895 km?, equivalent to just one
percent of the land area. Most of these are classified in the lower protection categories of
the International Union for the Conservation of Nature (IUCN), which allow sustainable
uses. Most of the land in the hotspot is under customary ownership, and traditional
natural resource rights and practices extend into many coastal and nearshore marine
areas. A growing number of community-based conservation areas have been established
in recent years, as an alternative to conventional, government-managed protected areas.
However, most of these areas are limited in extent, and coverage of critical ecosystems,
particularly terrestrial and freshwater ones, remains low.

3.5 Coastal and Nearshore Marine Environment

The Admiralty, Bismarck and Solomons Archipelagoes are part of the Coral Triangle, a
region defined by areas with more than 500 coral species and high alpha diversity of fish
and marine invertebrates. Nearshore marine ecoregions in the hotspot, as defined by
Spalding et al. (2007), are summarized in Table 7. The broad coastal and nearshore
habitat types are common to all four marine ecoregions.

Table 7. Nearshore Marine Ecoregions in the East Melanesian Islands Hotspot

Biome Region Marine Ecoregion

Central Indo-Pacific Eastern Coral Triangle Bismarck Sea

Solomon Sea

Solomons Archipelago

Tropical Southwestern Pacific Vanuatu

Source: Spalding et al. (2007).
These coincide closely with the terrestrial biogeographic zones (Figure 5). However, the

circulation and bathymetry of the Solomon Sea means the south coast of New Britain is
part of the Solomon Sea ecoregion. Another difference is the extension of the Solomons
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Archipelago marine ecoregion to include the small islands off the north of New Ireland.
On the other hand, the inclusion of Temotu province in the Vanuatu marine ecoregion is
paralleled in the classification of terrestrial biogeographic zones.

Figure 5. Marine Ecoregions of the Southwestern Pacific

N

Note: Marine ecoregions overlapping with the East Melanesian Islands Hotspot are 134 (Bismarck Sea), 135
(Solomons Archipelago), 136 (Solomon Sea) and 148 (Vanuatu).

Coral reefs are categorized as either fringing, barrier or atoll reefs. Within each of these
categories there are patch reefs, where the coral reef forms patches within a matrix of
sand or seagrass. Coral species generally have wide geographic ranges in the Indo-Pacific
region, but many are listed as globally threatened due to reef damage and bleaching, and
the predicted impacts of sea temperature and pH changes associated with climate change.
Reefs support a variety of mollusks, crustaceans and fishes, which in turn provide the
main source of protein for people living in coastal villages. Coral reefs are also the
habitat for most of the threatened coastal fishes of the region, such as humphead wrasse
(Cheilinus undulatus), green bumphead parrotfish (Bolbometopon muricatum) and hump-
backed rock cod (Cromileptes altivelis). White sand beaches adjacent to coral reefs are
important nesting sites for green turtle (Chelonia mydas) and hawksbill turtle
(Eretmochelys imbricata).

Seagrass beds occur in soft-bottom areas and, like coral reefs, require clear water (low
turbidity) away from sediment plumes of large rivers. Seagrass beds are the habitat of
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dugong (Dugong dugon) which reaches the eastern limits of its distribution in Vanuatu.
Dugong was formerly hunted in the hotspot but its numbers are so low now that there are
few contemporary records of hunting.

Mangroves are a marine habitat and widely recognized as an important nursery for
juvenile fish. They are also an important habitat for saltwater crocodile (Crocodylus
porosus), which reaches its eastern limits in the East Melanesian Islands Hotspot, and
provide coastal buffering against tropical cyclones and other extreme weather events.

Rocky shorelines occur along the coasts of islands of recent volcanic origin, or where
rapid uplift or steep drop-offs preclude the development of coral reefs. The intertidal
zones are frequented by people collecting gastropods and chitons for food.

River mouths and sandy beaches often form small lagoons, which are important spawning
sites for amphidromous fish. The river mouths themselves are important for
larval/juvenile fish exchange between marine and freshwater ecosystems, and thus are
favorite sites for fishing during “whitebait” runs, with people targeting both the larval
fish themselves and the large predatory fish chasing them, such as trevallies. The dark
sand beaches extending from river mouths are favored nesting sites for leatherback turtles
(Dermochelys coriacea).

Intertidal zones on coral reef flats, mangrove mudflats, rocky shores and river mouths are
important habitats for migratory waders (families Charadriidae and Scolopacidae), which
migrate from breeding grounds mostly in Siberia but also in Alaska, for some species,
such as bristle-thighed curlew (Numenius taitensis). Most species recorded from the
hotspot are passage migrants en route to or from “wintering” (i.e. northern hemisphere
winter) grounds in New Zealand but a few are regular winter visitors, which remain in the
islands through the non-breeding season, and, in some cases, the first few years of life.
These include whimbrel (Numenius phaeopus), ruddy turnstone (Arenaria interpres),
common sandpiper (Actitis hypoleucos) and Pacific golden plover (Pluvialis fulva).

3.6 Species Diversity and Endemism

Patterns of species diversity across the hotspot reflect classic island biogeography, where
island size (generally a very coarse surrogate for diversity of habitats) and distance from
continental source are key determinants of number of species. Altitudinal gradients
provide opportunities for montane endemics, such as moustached kingfisher (Actenoides
bougainvillei), the Cettia warblers of Bougainville and Makira, or mountain starling
(Aplonis santovestris) of Santo, which add diversity to high island faunas that is not
possible on low islands no matter how large they are. The distance, size and altitude
factors do not explain why amphibians do not exist in Vanuatu but yet occur in the more
distant islands of Fiji. The frog genus Platymantis is most diverse on the Bismarck
Archipelago and the Solomon Islands but also occurs in the Philippines, northern New
Guinea, Fiji and Palau: a distribution pattern best explained by contiguous island arcs
from the mid-Eocene to early Miocene, as illustrated by Hall (2002), that have since
either coalesced with the New Guinea mainland or shifted further apart. The New
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Hebrides island arc of Vanuatu and the Santa Cruz Islands did not develop until the early-
mid Miocene. Geological history is fundamental to understanding diversity patterns in
this region (Green 1979, Burret et al. 1991).

Endemism patterns reflect taxon cycles and genetic drift. Early work on the theory of
taxon cycles was developed by Wilson (1959) using pomerine ant fauna in the East
Melanesian Islands Hotspot.

Stage | Expansion phase, where archipelagoes are colonized from source. Usually
these are “tramp” species (Diamond 1975), which are generally fecund
species with high dispersability, and unspecialized habitat preferences or
tolerance to marginal habitats. These species are rarely threatened with
extinction.

Stage Il Independent evolution and differentiation of island species, either due to
ecological release and habitat expansion followed by habitat specialization, or
simply due to founder effects and genetic drift.

Stage II1  Contraction phase, where source or intervening island populations contract
and results in an island-centered species or species-group. From this stage, the
islands themselves can become sources and the island species then re-enter
Stage | with successive expansion phases.

Where differentiation in Stage Il involves minimal ecological differentiation, the result is
allospecies. These are simply geographically, and, therefore, reproductively, isolated
populations with superficial divergence but are essentially the same “superspecies”. In all
island taxa, the question arises of assessing endemism based on more and more finely
split allospecies versus the overarching superspecies. Mayr and Diamond (2001)
observed that the number of resident bird species in the Bismarck Archipelago and
Solomon Islands reduced from 251 to 191 if superspecies were used instead of
allospecies. The key issue regarding conservation of allospecies is that their conservation
status does not reflect their degree of relative phylogenetic distinctiveness.

The IUCN Red List is generated by class-level reviews (e.g. birds, mammals,
amphibians, reptiles) and the inclusion of allospecies versus superspecies depends on
consensus among the experts involved in reviewing the taxa. In birds and mammals,
allospecies are used but, for the amphibians of the hotspot, superspecies are used,

pending further research to distinguish allospecies. A useful exercise, to further refine
species-level conservation priorities in the hotspot, would be to create an index of
phylogenetic distinctiveness similar to the Zoological Society of London’s EDGE
(Evolutionary Distinct and Globally Endangered) index (Isaac et al. 2007). This can then
help focus investment on the most endangered and phylogenetically distinct species in the
hotspot.

Wilson went on to incorporate further Melanesian island data into his classic paper on
island biogeography (MacArthur and Wilson 1963), which has since led to the
methodical development and expansion of island biogeographic theory as known today.
Thus the global significance of the East Melanesian Islands Hotspot lies not just in the
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actual endemism and diversity and the inherent uniqueness of the species themselves but
also in the taxonomic and spatial distribution patterns that have underpinned key
theoretical developments in evolutionary biology.

Complete datasets for endemism analysis of plant and animal classes are not readily
available for the hotspot. Table 8 presents data for three classes of vertebrate. Vascular
plant diversity is estimated at 3,000 endemic species but details are difficult to obtain. A
full list of globally threatened species in the IUCN categories of Critically Endangered

(CR), Endangered (EN) and Vulnerable (VU) is presented in Appendix 1.

Table 8. Endemism Figures for Three Classes of Vertebrate across the East Melanesian

Islands Hotspot

Class Resident and Hotspot Threatened % Endemism % Endemics
Breeding Endemics Hotspot Threatened
Species Endemics

Mammals 81 41 21 51 51

Birds 288 148 34 51 23

Amphibians 49 45 5 92 11

Mammalian diversity is highest in the family Pteropodidae (flying-foxes) with 36 species.
Biogeographic patterns in this family are obviously related to mobility in flying between
islands as a result of foraging for temporally and spatially patchy fruit and pollen.
Endemism in Pteropodidae is also high with 26 of these species being restricted to the
hotspot. Murid rodents are also high in endemism, with 10 of the 14 native species being
endemic. Within these families are endemic genera which are highly threatened as
groups. Pteralopex (monkey-faced bats) contains five species of which two are CR and
two are EN. Solomys (Solomons rats) contains three species of which two are EN and one
is Data Deficient but likely highly threatened also.

The most diverse bird family is the Columbidae (pigeons) with 35 resident breeding
species. Again, as with the Pteropodidae, this family is made up of wide-ranging, strongly
volant frugivores. The bird families exhibiting the highest combined diversity and
endemism are: the Zosteropidae (white-eyes), with 15 species and 87 percent endemism;
the Meliphagidae (honeyeaters), with 21 species and 86 percent endemism; the
Monarchidae (monarch flycatchers), with 22 species and 73 percent endemism; the
Psittacidae (parrots), with 19 species and 63 percent endemism; and the Columbidae
(pigeons), with 35 species and 51 percent endemism. Together, these five families
account for over half of the endemic birds of the hotspot. The Columbidae, with its
diversity and endemism, is also the family in which three ground-dwelling species
(including the monotypic genus Microgoura of Choiseul) are suspected to have become
extinct following the introduction of feral house cats. Another member of the family,
Santa Cruz ground-dove (Gallicolumba sanctaecrucis), is assessed as EN, and several
species are assessed as VU.

Amphibians are dominated by the family Ceratobatrachidae, which contains 42 of the 49
species known to occur naturally in the hotspot. All but one of these 42 species are
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endemic to the hotspot. The Ceratobatrachidae contains two endemic monotypic genera,
Palmatorappia and Ceratobatrachus, as well as a further endemic genus Discodeles with
five species. One of the latter, Shortland Island webbed frog (Discodeles guppyi), is very
large and weighs up to 1 kilogram. Solomon Islands leaf-nosed frog (Ceratobatrachus
guentheri) is so unusual and attractive in appearance that it is targeted for the
international wildlife trade; nevertheless, it so far remains reasonably common. Despite
the endemism, the amphibian fauna has very small proportion of species listed as
threatened but a relatively high proportion of endemics (36 percent) are assessed as Data
Deficient.

Beyond these groups are other notable representatives of the East Melanesian Islands
Hotspot biota. The endemic, monotypic Solomon Islands skink is the world’s largest
skink, an herbivorous prehensile tailed tree-dweller ecologically equivalent to the
possums of Australasia or leaf-monkeys of Asia. Land-snails of the southwest Pacific
family Placostylidae are well studied and known to be highly threatened in neighboring
hotspots in New Caledonia and New Zealand but the diversity and status of the many
Placostylids of the East Melanesian Islands Hotspot is poorly known. The endemic
Camaenid land-snail genus Papustyla contains the spectacular Manus green snail
(Papustyla pulcherrima) as well as the most likely extinct species: Ferguson’s papustyla
(P. fergusoni) of New Britain. The flagship butterfly of the hotspot is Schneider’s
surprise (Tiradelphe schneideri), a monotypic genus known only from the mountains of
Guadalcanal, which is assessed as EN.

Prehistoric human introductions of useful species in the East Melanesian Islands Hotspot
present a further complicating factor in analyses of species diversity and endemism. The
evidence for these introductions comes from the archaeological records of the islands.
These species include a large, flightless bird (dwarf cassowary (Casuarius bennetti)) and
two species of marsupial (common echymipera (Echymipera kalubu) and northern
pademelon (Thylogale browni)) in New Britain and a third species of marsupial (northern
common cuscus (Phalanger orientalis)) from the Bismarcks to the Solomons. These
introduced species were not included as native resident species in the analysis, except for
two problematic cases. Admiralty cuscus (Spilocuscus kraemeri), which is considered to
be an endemic marsupial to the Admiralty Islands, appears to be an introduction from as
recently as 2000 years before present but is obviously distinctive from known mainland
S. maculatus due to the founder effect (Flannery 1995). Similarly, the subspecies
Phalanger orientalis breviceps is restricted to the Bismarck Archipelago and Solomon
Islands, and while it is certainly a prehistoric introduction to the Solomon Islands portion
of its range; it is unclear if the New Britain population closer to the New Guinea
mainland was introduced early and evolved due to founder effect before being
transported further, or if it is a natural subspecies in New Britain.

3.7 Cultural Perspectives on Biodiversity

The East Melanesian Islands Hotspot is characterized by high cultural and linguistic
diversity, constitutionally-guaranteed customary land ownership and resource tenure,
more than 90 percent rural population on customary land, and a general retention of
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kastom in belief systems and resource management practices to the modern day. The
word kastom is not a direct translation of the word custom in English but more about
identity in a rapidly changing social and cultural environment. Sillitoe (2000) describes it
as follows: “when people talk about kastom, they have in mind something we can gloss
as traditional lore, that is, practices that originate in their own cultural tradition and
rooted in their value system as opposed to deriving from elsewhere. ” Any consideration
of biological diversity must take into account general patterns of human perceptions of
biodiversity in Melanesia if conservation efforts are to have any meaning to the rural
land-owning tribes and clans.

From the coastal communities reliant on fishing and collecting reef-dwelling species, to
far-inland bush communities reliant on freshwater and forest species, all tribal
communities in the hotspot have a traditional classification and nomenclature system for
the biodiversity that they and their ancestors have depended upon for survival. The key
determinants are totemic value, conspicuousness to the human eye, and utilitarian value.
The greater the utilitarian value, the more fine-scale the classification. A globally
threatened lizard will not be identifiable in local eyes from the dozen or more other
species on their land. The totemic Solomons sea eagle, on the other hand, will be readily
identifiable and have existing local value. Totemic value can be very important, as
members of the clan believed to descend from the totem may not kill or eat the totemic
animal. For this reason, ethnobiological prioritization is also included in the species
outcome section, to identify as much as is possible from a desktop summary, where local
priorities may overlap with global priorities.

Local language is the gateway to traditional ecological knowledge. With almost 300
languages in the hotspot, there is no simple means of accounting for the massive wealth
of nomenclatural and ethnobiological detail in advance, and any project simply needs to
consider traditional ecological knowledge as a necessity rather than a luxury when
implementing conservation activities on customary land in Melanesia. The added
dimension to traditional ecological knowledge in the hotspot is the ongoing loss of this
knowledge in younger generations and even the extinction of some languages.

4. CONSERVATION OUTCOMES DEFINED FOR THE HOTSPOT

4.1 Introduction

Biological diversity cannot be conserved by ad hoc actions (Pressey 1994). In order to
support the delivery of coordinated conservation action, CEPF invests effort in defining
conservation outcomes: the quantifiable set of species, sites and corridors that must be
conserved to maximize the long-term persistence of global biodiversity. By presenting
quantitative and justifiable targets against which the success of investments can be
measured, conservation outcomes allow the limited resources available for conservation
to be targeted more effectively, and their impacts to be monitored at the global scale.
Therefore, conservation outcomes form the basis for identifying biological priorities for
CEPF investment in the East Melanesian Islands.
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Biodiversity cannot be measured in any single unit because it is distributed across a
hierarchical continuum of ecological scales (Wilson 1992). This continuum can be
condensed into three levels: species; sites; and corridors. These three levels interlock
geographically, through the occurrence of species at sites and of species and sites within
corridors, but are nonetheless identifiable. Given threats to biodiversity at each of the
three levels, quantifiable targets for conservation can be set in terms of “extinctions
avoided” (species outcomes), “areas protected” (site outcomes), and ““corridors created”
(corridor outcomes).

4.2 Methodology

Conservation outcomes are defined sequentially, with species outcomes defined first,
followed by site outcomes and, finally, corridor outcomes. In theory, within any given
region, or, ultimately, for the whole world, conservation outcomes can and should be
defined for all taxonomic groups. However, this requires data on the global threat status
of each species, and on the distribution of globally threatened species at sites and across
corridors. Many of these data are incomplete or absent. For the hotspot, global threat
status has been assessed comprehensively only for mammals, birds and amphibians.
Some groups of reptiles, fish, invertebrates and plants have been assessed but many gaps
remain, particularly among the latter two groups. Also, the distribution of many taxa the
in the East Melanesian Islands remains poorly known, with amphibians, birds and
mammals being covered best. Thus, conservation outcomes have been defined mostly
around amphibians, birds and mammals, with information about plants, invertebrates,
reptiles and fish being incorporated where available.

4.2.1 Species Outcomes

Since species outcomes are extinctions avoided at the global level, they relate to globally
threatened species. This definition excludes species categorized as Data Deficient, which
are considered to be priorities for further research but not yet priorities for conservation
action per se, because many may turn out, on further research, not to be globally
threatened. Also excluded are species threatened locally but not globally, which may be
national or regional conservation priorities but are not high global priorities. Species
outcomes are met when a species’ global threat status improves, particularly when it
enters the IUCN Red List category of Least Concern.

Because CEPF has a focus on the conservation of globally significant biodiversity, the
process of setting conservation targets for the fund is based on a global standard. The
principal basis for defining species outcomes for the East Melanesian Islands Hotspot is
the global threat assessments contained within the 2011 IUCN Red List (IUCN 2011), as
of August 30, 2011. This list was current at the time of the expert roundtable, which was
held on Motupore Island, PNG, in December 2011.

Species outcomes are defined for all globally threatened species, regardless of whether
they require species-focused conservation action or not. For most threatened species, the
main conservation need is adequate habitat protection, which can be addressed through
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conservation of the sites at which they occur. A significant number of threatened species,
however, require additional, species-focused actions in order to avert their extinction,
such as translocations, captive breeding, meta-population management or control of egg
collection. It is from among this group that priority species for CEPF investment were
identified, based upon expert opinion during the stakeholder consultation process.

4.2.2 Site Outcomes

As mentioned above, many species are best conserved by protecting their habitats and the
biological communities they are part of, through conservation actions at a network of
sites. The method used by CEPF to identify these sites is that of Key Biodiversity Areas
(KBASs), which are explicitly designed to conserve biodiversity at the greatest risk of
extinction (Langhammer et al. 2007). The KBA methodology is data-driven rather than
based on expert opinion, although, in data-poor regions, the role of experts does become
much more important. All KBAs meet one or more standard criteria (Table 9). This
transparency allows results to be critiqued and revised at any point in time. The simple
principle behind KBAs is that biodiversity conservation means avoiding extinction. Once
species are extinct, they are gone forever and biodiversity is diminished. Therefore, the
species most likely to become extinct are those already documented as being threatened
with extinction, according to the IUCN Red List, and those species not currently
threatened but restricted to a limited geographic range where a localized threat could have
a major impact on their population. Widespread and common species are covered
incidentally, as areas are identified for globally threatened and restricted-range species.

Table 9. Criteria for Identifying Key Biodiversity Areas, Based on Langhammer et al. (2007)

KBA Criteria

Al | Globally Threatened Species Site with confirmed presence of CR or EN species

ii . >10 pairs or 30 individuals of VU species

A2 Restricted-range Species i Site containing all or most restricted-range species of the
(global range <50,000 km?) area in question

il Site containing 5 percent of the global population of one or
more restricted-range species underrepresented at other

KBAs
A3 Bioregionally Restricted i Site containing a “significant” component of the biota of the
Assemblages region in question

i Site containing unusual species assemblages
underrepresented by KBAs generated by previous criteria

A4 | Congregations i Site that holds on a regular basis >1 percent of the
biogeographic population of a congregatory waterbird

i Site that holds on a regular basis >1 percent of the
biogeographic population of any congregatory species

iii | Site known or thought to hold on a regular basis >20,000
individuals of single or mixed species

iv  Sites known or thought to exceed thresholds at bottleneck
sites for migratory species (i.e. staging sites)

Note: Only criteria A1 and A2 were used to identify KBAs in the East Melanesian Islands Hotspot.
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Another criterion that can be used to identify KBAs is a representational one, based on
“bioregionally restricted assemblages”, under which unique biological communities can
trigger sites not triggered by individual species. The methodology for identifying KBAs
under this criterion has not been elaborated, other than for birds, a group for which the
East Melanesian Islands are rich in threatened and restricted-range species in any case.
Thus, it was not applied in the hotspot. A further criterion is based on the occurrence of
significant congregations of individuals of particular species, such as seabird breeding
colonies, marine turtle nesting beaches, feeding assemblages or concentrations of
individuals of sessile species. Few sites in the hotspot are known to support globally
significant congregations and, hence, this criterion was not applied either. As all marine
turtles known to nest in the hotspot are globally threatened, the globally threatened
species criterion could be used to identify their nesting beaches as KBAs.

In hotspots where Important Bird Areas (IBAs) have been identified, these form the
starting point for KBA delineation. However, in the East Melanesian Islands Hotspot,
although it is one of the richest areas of bird endemism in the world, only preliminary
work on IBA identification has been undertaken to date. Therefore, data on the
distribution of globally threatened and restricted-range birds were integrated with those
on other taxonomic groups, to identify KBAs that were sufficient to support significant
populations of all the species they were identified for.

In other hotspots, existing protected area networks are also used to guide KBA
delineation. Again, this could not be used in the East Melanesian Islands Hotspot, where
there has been very limited application of conventional protected area approaches.
Consequently, a different approach, specifically tailored to the hotspot, was used to
delineate KBA boundaries. This took account of active conservation initiatives and
previously defined spatial priorities (e.g. Lees 1990, Swartzendruber 1993, Lipsett-Moore
et al. 2010) to delineate appropriate units for site-based conservation action.

The first step was to identify target species (globally threatened and restricted range) for
the East Melanesian Islands Hotspot. For globally threatened species, this meant taking
the entire IUCN Red List for the Solomon Islands and Vanuatu, and splitting the list for
PNG to exclude species not found in the islands region of PNG and surrounding waters.
For restricted-range species, this meant taking any species with a global breeding range
less than 50,000 km? (which happened to be roughly half the land area of the hotspot:
99,384 km?). The second step was to undertake an extensive literature review and obtain
as much point locality data on globally threatened and restricted-range species as possible
in the available time. Direct observations by reliable observers and specimen records
from the last 50 years were taken to be “confirmed” records, while other records (such as
indirect observations, villager reports or historical specimen records over 50 years old)
were assessed as “provisional”. Normally, only confirmed records would have been used
to identify KBAs but, due to the extreme scarcity of data from the hotspot, provisional
records were also used, with the proviso that KBAs identified solely on the basis of these
records require further investigation and documentation to confirm their status as KBAs
before receiving investment from CEPF.

25



Once point locality data had been collated and assessed as confirmed or provisional,
KBA boundaries were delineated to include all locality records for CR and EN species,
following watersheds, boundaries between language groups and previous spatial
priorities. Where applicable, KBA boundaries included adjacent coastal and nearshore
marine habitats, such as coral reefs and mangroves, thereby identifying targets for “ridge-
to-reef” conservation approaches. However, in keeping with the definition of the hotspot
as a terrestrial conservation priority, no strictly marine KBAs were defined. Next, VU
species were attributed to these sites, and new KBAs were identified for any VU species
that were not sufficiently covered by them, so that, wherever possible, each VU species
was represented in at least three KBAs and each subspecies was found in at least two.

For restricted-range species, a matrix of species by island was prepared. For each major
taxonomic group, any island that supported more than 50 percent of the restricted-range
species in the hotspot was identified as a KBA. Next, restricted-range species were
attributed to existing KBAs, and new KBAs were identified where necessary, such that,
wherever possible, each species was represented in at least three KBASs.

The preparation of globally threatened and restricted-range species lists, and the collation
of point locality data, was undertaken as a desk study during the first months of the
ecosystem profiling process. Then KBAs were initially identified at the expert roundtable
meeting on Motupore Island in December 2011. The draft results from this meeting were
then presented at the stakeholder consultation meetings in the three countries between
January and May 2012, to elicit review, refine boundaries, incorporate further species
records, and capture contextual data on threats, conservation investments, etc.

In order to help discriminate among the large number of KBAs identified in the hotspot,
an initial, biological prioritization was undertaken, using the methodology set out in
Langhammer et al. (2007). This methodology is based upon the principles of
irreplaceability and vulnerability. Irreplaceable species are those that occur at few or no
other sites. The sites that support them are priorities for conservation because there are
few or no other places where these species can be conserved. Vulnerable species are
those threatened with global extinction (i.e. globally threatened species). The sites that
support them are priorities for conservation because action is urgently required to avert
their extinction (i.e. there is limited time in which to take action). A final consideration is
vulnerability at the site level, regardless of the species that occur there. All things being
equal, acutely threatened sites (due to, for example, commercial logging or mining) are
higher priorities for conservation action than sites not under severe, immediate threat,
because action is more urgently required to avoid the loss of the site and the species
populations it supports. These three criteria of irreplaceability, species-based
vulnerability and site-based vulnerability were combined to assign each KBA to one of
five priority levels, as shown in Table 10.

While the initial biological prioritization of sites is an objective approach, it is limited by
data availability and a reliance on global measures of conservation priority that may not
necessarily have relevance for local stakeholders. Consequently, it was supplemented by
a more subjective prioritization, based on expert opinion, undertaken during the
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stakeholder consultation workshops. The latter approach risks highlighting areas of
interest to individuals or organizations, and tends to focus on better known areas at the
expense of little known sites of genuine conservation importance. On the other hand, it
also helps provide a more rounded assessment of conservation priority, and provides an
opportunity to incorporate traditional ecological knowledge into the process. For these
reasons, the results of the biological prioritization were combined with the results of the
stakeholder consultations to derive a final list of priority sites for CEPF investment.

Table 10. Criteria for Initial, Biological Prioritization of KBAs, Based on Langhammer et al.

(2007)
Irreplaceability Species-based Vulnerability Site-based Vulnerability
High Medium Low
Extreme Extreme (CR) 1 1 1
(species endemic to hotspot and not | High (EN) 1 1 1
known from any other site) :
Medium (VU) 2 3 4
Low (not CR, EN or VU) 3 4 5
High Extreme (CR) 2 2 3
(species known only from 2-10 sites | High (EN) 2 3 4
globally) :
Medium (VU) 3 4 5
Low (not CR, EN or VU) 4 5 5
Medium Extreme (CR) 3
(species known only from 11-100 High (EN) 4
sites globally) .
Medium (VU) 5
Low (not CR, EN or VU) 5
Low Extreme (CR) 4
(species known from more than 100 | High (EN) 5
sites globally) :
Medium (VU) 5
Low (not CR, EN or VU) 5

4.2.3 Corridor Outcomes

While the protection of a network of sites would probably be sufficient to conserve most
elements of biodiversity in the medium term, the long-term conservation of all elements
of biodiversity requires the protection of inter-connected networks of sites at larger
spatial scales. This is particularly important for the conservation of broad-scale ecological
and evolutionary processes (Schwartz 1999), and for the conservation of species with
wide home ranges, low natural densities, migratory behavior or other characteristics that
make them unlikely to be conserved by site-based interventions alone, for example,
Solomons sea eagle and Bismarck flying-fox (Pteropus capistratus). Such species can be
termed “landscape species” (Sanderson et al. 2001) or, in the case of an archipelagic

hotspot, such as the East Melanesian Islands, “islandscape species”.

Corridor outcomes are met when corridors are created but the corridors concerned need
not necessarily be exclusively terrestrial or marine. As the East Melanesian Islands is an
archipelagic hotspot, where continua of natural habitats extend from mountain ridges
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through lowlands and coastal zones and out into nearshore and offshore marine areas,
corridor outcomes were defined in the form of “islandscapes”: groups of islands and their
intervening marine areas. The reality in the hotspot is that conservation at scales above
that of the individual site is coordinated most effectively at the provincial level. For this
practical reason, provincial boundaries were taken into consideration when delineating
islandscape boundaries.

Eight criteria were used to identify islandscapes (Table 11). For example, one criterion
was to identify areas sufficient to meet the long-term conservation needs of islandscape
species. Another criterion was to identify entire freshwater catchments able to maintain
continua of natural habitats across environmental gradients, particularly altitudinal
gradients, in order to maintain such ecological processes as seasonal altitudinal migration,
nutrient flows and larval dispersal, and to safeguard against the potential impacts of
climate change.

Table 11. Criteria for Identifying Islandscapes in the East Melanesian Islands Hotspot

Islandscape Criteria

P1 | Populations of wide-ranging and migratory Broad areas where ranges of islandscape
species (i.e. “islandscape” species) species overlap and allow sufficient range for
their populations to persist
P2 | Entire freshwater catchments that maintain Particular emphasis on:
riparian communities, freshwater biodiversity and i. Catchments discharging adjacent to
diadromous migrations, and minimize flooding significant reef areas
and sediment discharge into coastal areas ii. Catchments with known high freshwater
biodiversity
P3 | Geographic diversification of plant and animal Intact altitudinal gradients, especially with
communities to maintain pollinator and seed lowland forest remaining, biogeographic
disperser communities across broad congruence
biogeographic zones
P4 | Carbon sequestration Broad areas of intact and/or regenerating
forest on land, and seagrass in the marine
realm
PS5 | Coastal corridors maintaining plant succession Significant littoral forest and mangrove areas,
responses, and littoral/marine species along latitudinal gradients

reproduction, to enable ecological adaptation to
climate change

P6 | Coral reef gene flow and species migration, in Broad areas of continuous or closely spaced
particular with anticipation of sea temperature coral reef, along latitudinal gradients
changes with global warming

P7 | Cultural values Landscapes of broad cultural significance in

mythology, oral history and traditional
agroforestry

P8 | Invasive species and biosecurity Particular emphasis on:

i. Island groups where invasive species
have not yet reached

ii. Island groups where eradication/control
programs may be feasible

The formulation of criteria for the identification of islandscapes and the preparation of
lists of islandscape species were undertaken as a desk study during the first months of the
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ecosystem profiling process. The islandscapes were initially identified and delineated at
the expert roundtable meeting on Motupore Island in December 2011. The draft results
from this meeting were then reviewed and refined at the regional stakeholder consultation
workshop in Honiara in May 2012. Compared with definition of species and site
outcomes, definition of corridor outcomes was more subjective and expert-decision-
based, requiring attention to documenting decision justifications.

4.3 Results

4.3.1 Species Outcomes

In total, 308 species assessed on the IUCN Red List as globally threatened occur in the
East Melanesian Islands Hotspot (Table 12 and Appendix 1). These include 113
terrestrial species, 187 marine species and eight species that regularly occur in both
terrestrial and marine habitats. The incomplete Red List assessment of reptiles,
invertebrates and plants means that the relative numbers of species presently listed as
globally threatened per taxonomic group is not a fair representation of relative priorities.
In particular, invertebrates are grossly under-represented. Certain invertebrate groups
have high levels of endemism and are severely threatened by invasive species, for
instance the partulid tree snails include many Pacific island species that are now extinct
in the wild (D. O’Foighil in litt. 2012). Another example is freshwater invertebrates,
which are known to have high levels of diversity and endemism (Polhemus et al. 2008)
but yet to suffer from a lack of study in the hotspot (see Section 3.4).

Table 12. Summary of Globally Threatened Species in the East Melanesian Islands Hotspot

Taxonomic Group |Global Threat Status Distribution by Country

CR EN VU Total PNG Solomon | Vanuatu
Islands

Mammals 6 14 9 29 10 20 8

Birds 2 5 34 41 22 21 10

Reptiles 2 4 10

Amphibians 0 0 5 5

Fishes 1 3 21 25 21 16 15

Insects 0 2 5 7 5 4

Bivalves 0 0 2 2 2 2

Anthozoans 0 5 145 150 146 134 79

Plants 2 7 30 39 20 20 10

Total 13 40 255 308 236 225 129

Percentage 4 13 83 100 77 73 42

Of the 308 globally threatened species in the East Melanesian Islands: 236 (77 percent)
occur in PNG, including 57 that are not found elsewhere in the hotspot; 225 (73 percent)
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occur in the Solomon Islands, including 40 not found elsewhere in the hotspot; and 129
(42 percent) occur in Vanuatu, including 26 not found elsewhere in the hotspot. Vanuatu
supports fewer globally threatened species than the other two countries in the hotspot but
it remains a high priority for global biodiversity conservation, because of the significant
number of globally threatened species that are found nowhere else.

Almost half of the globally threatened species in the hotspot are reef-building corals in
the class Anthozoa. Most of these anthozoans are widespread in the western Pacific
Ocean, and often the Indian Ocean as well. They are assessed as globally threatened
(mostly VU), because their reef habitats are subjected to a suite of threats, including coral
bleaching, disease, damage from tourism and fishing, and predation by crown-of-thorns
starfish (Acanthaster planci). The principal conservation actions required for these
species is habitat protection, and this is being addressed through a number of initiatives
within the hotspot and the wider western Pacific, most notably the Coral Triangle
Initiative (see Section 6.3.2).

Thirteen globally threatened species in the hotspot are CR, 40 are EN and 255 are VU.
The CR species are, by definition, the ones most at risk of imminent extinction and, all
things being equal, warrant greater attention than species in the lower threat categories.

The six CR mammal species in the hotspot comprise three species of giant rodent and
three species of bat. Unfortunately, three of these species in this group have no recent,
confirmed records and may possibly be extinct. Emperor rat (Uromys imperator) and
Guadalcanal rat (U. porculus) were both collected on Guadalcanal in the Solomon Islands
in the 19" Century but have not been recorded since; although the island has not been
adequately surveyed for these species (Leary et al. 2008b,c). Vanikoro flying-fox
(Pteropus tuberculatus) was collected from the island of Vanikoro in the Solomon
Islands in the first half of the 20™ century but the island was heavily logged in the second
half of the century, and recent surveys did not find the species (Leary et al. 2008a). The
other three CR mammals are: montane monkey-faced bat (Pteralopex pulchra), known
only from Guadalcanal; greater monkey-faced bat (P. flanneryi), known from
Bougainville in PNG, and the islands of Choiseul and Isabel in the Solomon Islands; and
Poncelet’s giant rat (Solomys ponceleti), known from Bougainville and Choiseul.

The two CR bird species in the hotspot comprise a little-known seabird and a flightless
rail. Beck’s petrel (Pseudobulweria becki) was recently rediscovered after almost 80
years; its breeding grounds are suspected to include montane forest on New Ireland in
PNG (BirdLife International 2010). Makira moorhen (Gallinula silvestris) is known only
from Makira Island in the Solomon Islands, from where there have been no confirmed
records since the 1950s; although it cannot be presumed extinct because of credible
reports in recent years (BirdLife International 2009).

The two CR reptile species are both marine turtles: hawksbill turtle and leatherback. Both
species have circumglobal distributions, with only a small proportion of their global
populations in the hotspot. Both species nest at a number of beaches in the hotspot, which
are of regional, if not global, importance for the species.
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Only one CR fish species, Pondicherry shark (Carcharhinus hemiodon), is known from
the hotspot: from a single historical record from waters off New Britain in PNG. This
little-known shark of the India and western Pacific Oceans occurs in nearshore waters,
which are subject to large and expanding commercial fisheries (Compagno et al. 2003).

Finally, two CR plant species are found in the hotspot. The first of these, carpoxylon
palm (Carpoxylon macrospermum), is known only from the islands of Aneityum, Futuna
and Tanna in Vanuatu, where its wild population is limited to around 40 individuals
(Dowl 1998). The second species, Helicia polyosmoides, is a small tree known only from
Manus in PNG, where it is threatened by commercial logging of its forest habitat
(Eddowes 1998).

4.3.2 Site Outcomes

Ninety-five KBAs were identified in the East Melanesian Islands Hotspot, covering a
combined la