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ABOUT THE CRITICAL ECOSYSTEM PARTNERSHIP FUND 
 

The Critical Ecosystem Partnership Fund (CEPF) empowers people to be good stewards 

of the planet, so they and future generations continue to benefit from its life-sustaining 

resources, such as clean air, fresh water, a stable climate and healthy soils. The Fund is a 

joint program of l'Agence Française de Développement, Conservation International, the 

European Union, the Global Environment Facility, the Government of Japan, the 

MacArthur Foundation and the World Bank. The partners believe that civil society is 

uniquely positioned to protect some of Earthôs most biologically rich yet threatened 

ecosystems.  

 

CEPF provides grants to nongovernmental and private sector organizations, communities 

and individuals so they can conserve these critical ecosystems, located in biodiversity 

hotspots. The investments are even more meaningful because these regions are home to 

millions of people who are impoverished and highly dependent on natural resources.  

 

Enabling civil society groups to have stronger voices and exert greater influence in the 

world around them is the hallmark of our approach. Our grantee partners range from 

small farming cooperatives and community associations to private sector partners, and 

national and international nongovernmental organizations.  

 

Our grants:  

 

¶ Target biodiversity hotspots in developing and transitional countries, and address 

many of the ñAichiò targetsðthe 20 goals set by the countries that are parties to 

the Convention on Biological Diversity to guide global efforts to save biodiversity 

and improve human well-being through 2020..  

 

¶ Are guided by regional investment strategies ð ecosystem profiles ð developed 

with local stakeholders.  

 

¶ Go directly to civil society groups to build this vital constituency for conservation 

alongside governmental partners. Grants are awarded on a competitive basis to 

implement the conservation strategy developed in each ecosystem profile. 

 

¶ Create working alliances among diverse groups, combining unique capacities and 

eliminating duplication of efforts.  

 

¶ Achieve results through an ever-expanding network of partners working together 

toward shared goals.  

 

To date, we have supported more than 1,800 civil society groups and individuals in more 

than 60 countries. 
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EXECUTIVE SUMMARY 
 
Biodiversity and the threats to it are not distributed evenly over the face of the globe. 

Conservation organizations can maximize the effectiveness of their limited funds by 

focusing on the places that are most important and where action is most urgent. Thirty-

five biodiversity hotspots, defined as regions that have at least 1,500 endemic plants 

species and have lost more than 70 percent of their natural habitat, have been identified 

globally. They cover only 2.3 percent of the Earthôs surface but contain a 

disproportionately high number of species, many of which are threatened with extinction. 

Hotspots, therefore, are global priorities for conservation. 

 

Wallacea is a hotspot in central Indonesia and Timor-Leste in Southeast Asia with a total 

land area of 33.8 million hectares. The regionôs thousands of islands support highly 

diverse biological communities with many unique speciesðmore than half of the 

mammals, 40 percent of the birds and 65 percent of the amphibians found in Wallacea do 

not occur outside the hotspot. Many of these species are endemic not only to the hotspot 

but also to single islands or mountains within it. Such species are highly vulnerable to 

habitat loss, hunting, collection and other pressures. As a result, Wallacea has 308 

terrestrial and freshwater species classified by the International Union for Conservation 

of Nature as globally threatened, and many more species for which data is inadequate to 

allow full assessment of their status.  

 

Wallaceaôs marine habitats do not have as many endemic species as the terrestrial 

habitats, but along with neighboring New Guinea, the region has more marine species 

than anywhere else on the planet, and it forms the heart of the Coral Triangle. Of these 

marine species, 252 are classified as threatened with extinction by IUCN, many of them 

corals, which are vulnerable to the combined effects of bleaching, sedimentation and 

pollution as well as destructive fishing practices.  

 

No location in Wallacea is further than 100 kilometers from the coast, and the 

fragmentation of the region into so many islands has had a defining influence on the 

social, political and economic landscapes. The majority of the regionôs 30 million people 

live in coastal areas, and many still derive their living from farms, forests and wetlands 

inland, as well as the sea; however, the region is changing rapidly. Makassar, a city of 

more than a million people, is the center of economic development in eastern Indonesia, 

and another four citiesðAmbon, Manado, Mataram and Kupangðare nearing 

populations of 500,000. For centuries, these cities have been centers for the export of 

natural resources from Wallacea. Originally these were sandalwood, nutmeg and cloves, 

but now copra, coffee, minerals, timber and fish are the main exports. 

 

Coastal and inland customary (traditional) communities have developed a variety of 

mechanisms for controlling and managing their natural resources. Local land and marine 

tenure rules, with limits on harvesting resources, remain strong, particularly in parts of 

Maluku, Timor-Leste and Nusa Tenggara. The nature of resource use, however, has been 

changed in ways that are beyond the control of local rules, by population growth, in-

migration, and the governmentôs allocation of land for the development of large-scale 
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plantations, logging and mining concessions. Although customary mechanisms have been 

weakened, formal mechanisms for the planning and enforcement of rules on the 

exploitation of natural resources have generally failed to deliver efficient or sustainable 

outcomes. Limited capacity, lack of political will, poor monitoring and conflicts between 

customary and formal resource management regimes have conspired to create a situation 

in which opportunistic, short-term and often illegal natural resource exploitation by 

companies and individuals predominates, with carefully planned and managed 

sustainable use the exception. 

 

Despite these problems, national and local governments have recognized the importance 

of the regionôs natural resources and biodiversity. Indonesia has created 2.8 million 

hectares of official terrestrial protected areas in Wallacea (8 percent of the land area), and 

Timor-Leste has declared 12 protected areas and is in the process of creating a network of 

50. Large stretches of marine protected areas have also been created, and there are 

ambitious plans for the expansion of the marine protected area network in Indonesia. 

 

To increase the chance of success, it is important that actions supported by CEPF 

complement existing strategies and programs of national governments, donors and other 

stakeholders. To this end, before starting a grant-making program, CEPF works with 

local stakeholders to develop an ecosystem profile for the hotspot. The profile describes 

the important species and sites, as well as the threats, opportunities and actions that are 

already being taken for conservation in the region, enabling CEPF to identify priority 

sites, species and themes to support. 

 

The ecosystem profile for Wallacea was developed between June 2013 and February 

2014, through a process that involved the participation of more than 400 people 

representing 316 organizations. The profile lists 560 species in Wallacea that are 

classified by IUCN as globally threatened. For most species, the key to conservation is 

protection of adequate areas of appropriate habitat. The profile therefore identifies 

important sites, known as key biodiversity areas (KBAs), where these threatened species 

are known to survive. There were 251 terrestrial and 74 marine KBAs identified using 

records of the presence of globally threatened species, with an additional 66 candidate 

marine KBAs identified to cover important marine ecosystems believed to contain 

threatened species. 

 

In some cases, the protection of discrete areas of habitat in a KBA may not ensure the 

survival of a species, especially where the species ranges widely over the landscape or 

occurs at a very low density. This is especially important for marine species that may 

move over large areas during their life cycles. To accommodate this, 16 marine and 10 

terrestrial corridors were also identified. These large areas play a vital role in ensuring 

connectivity between KBAs. In doing so, they also play an important role in ecosystem 

functions important for human livelihoods, such as by protecting water supplies and 

preventing coastal erosion. 
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CEPF Niche and Investment Priorities 
The identification of conservation outcomes in Chapter 4 of the ecosystem profile 

constitutes a long-term, overarching agenda for conservation of Wallaceaôs unique and 

valuable biodiversity. Only a fraction of these priorities can be tackled by civil society 

organizations over the next five years with CEPF support. The ecosystem profile 

therefore identifies CEPFôs niche (Chapter 11); namely, to support a diversity of civil 

society organizations with varying levels of capacity to achieve conservation 

outcomes and environmental sustainability within the increasingly important 

national agendas of economic growth. Building from the niche, the profile identifies 

biogeographic and thematic priorities for support, summarized here and described in 

detail in Chapter 12. 

 

Species outcomes: Of 560 globally threatened species, CEPF will support actions to 

address the conservation of 22 terrestrial and 207 marine species (including 176 corals) 

that require specific actions beyond site conservation because they are overharvested for 

trade and consumption or they are vulnerable to other threats. 

 

Site and corridor outcomes: CEPF will support actions for the conservation of KBAs 

and corridors in eight priority areas:  

¶ Terrestrial and marine KBAs in the North Sulawesi (Sangihe-Talaud) Islands.  

¶ Lake Poso (Sulawesi). 

¶ Central Sulawesi lakes. 

¶ Terrestrial KBAs in South Sulawesi. 

¶ Terrestrial and marine KBAs in Flores and the SolorïAlor island group. 

¶ Terrestrial KBAs on Seram, Maluku. 

¶ Terrestrial and marine KBAs on Halmahera and surrounding islands. 

¶ Terrestrial and marine KBAs in Timor-Leste. 

 

Thematically, CEPFôs grant-making will be guided by seven strategic directions, broken 

down into 34 investment priorities, which are summarized here and described in detail in 

Chapter 12. 
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CEPF Strategic Directions CEPF Investment Priorities 

1. Address threats to high 
priority species 

1.1 Provide information to promote species outcomes and allow 
for monitoring and improved policies and programs of local and 
national government and other stakeholders 

1.2 Change behavior of trappers, traders or buyers through 
appropriate enforcement, education, incentives and alternatives 

2. Improve management 
of sites (KBAs) with and 
without official protection 
status 

 

2.1 Facilitate effective collaboration between CSO, local and 
indigenous communities and park management units to improve 
planning and management of official protected areas 

2.2 Develop and implement management approaches that 
integrate sustainable use by business or local stakeholders with 
conservation of ecosystem values in KBAs outside official 
protected areas 

2.3 Support surveys, research, and awareness campaigns to 
create new protected areas or better manage KBAs without 
protection status 

2.4 Work with central and local governments on specific legal and 
policy instruments, including land use plans and development 
plans, for better site management, and build a constituency of 
support for their promulgation and implementation 

3. Support sustainable 
natural resource 
management by 
communities in priority 
sites and corridors 

3.1 Support community institutions to secure adequate rights over 
resources, and to develop and implement rules on resource use 

3.2 Develop alternatives for livelihoods otherwise dependent on 
unsustainable resource management practices and enhance 
markets for sustainably produced products and services 

3.3 Propose specific legal and policy instruments to address 
obstacles to effective community based natural resource 
management at local or national level 

4. Strengthen community-
based action to protect 
marine species and sites 

4.1 Support the identification and establishment of new local 
marine protected areas 

4.2 Strengthen local institutions and mechanisms for management 
and monitoring of marine protected areas 

4.3 Support the engagement of local government to increase the 
financial sustainability and legal effectiveness of local marine 
protected areas 

4.4 Facilitate the sharing of lessons and experiences between 
stakeholders involved in marine conservation initiatives 
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CEPF Strategic Directions CEPF Investment Priorities 

5. Engage the private 
sector in conservation of 
priority sites and 
corridors, in production 
landscapes, and 
throughout the hotspot 

5.1 Engage with the private sector, business associations, and 
chambers of commerce so that corporate social responsibility 
(CSR) funding supports the goals of the ecosystem profile  

5.2 Encourage mining and plantation companies and their funders 
and buyers, to consider conservation values in management of 
concessions and rehabilitation of production areas 

5.3 Establish links between CSOs and organizations undertaking 
campaigns with consumers, financiers, and consumer-facing 
companies to create market-related incentives and disincentives 
for private sector to support conservation actions 

5.4 Support efforts for mediation or formal engagement with 
mining and other industry to reduce threats from unlicensed 
operators or those operating with an illegitimate license 

6. Enhance civil society 
capacity for effective 
conservation action in 
Wallacea 

 

6.1 Enhance the capacity of civil society to identify, plan and 
undertake surveys, planning, implementation, and monitoring of 
conservation actions 

6.2 Catalyze networking and collaboration among community 
groups, NGOs, private sector, and other elements of civil society 

6.3 Increase the volume of sustainable funding available to civil 
society for conservation actions via capacity building and 
appropriate mechanisms 

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

 

7.1 Operationalize and coordinate CEPFôs grant-making 
processes and procedures to ensure effective implementation of 
the investment strategy throughout the hotspot 

7.2 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 

7.3 Engage governments and the private sector to mainstream 
biodiversity into policies and business practices 

7.4 Monitor the status of biogeographic and sectoral priorities in 
relation to the long-term sustainability of conservation in the 
hotspot 

7.5 Implement a system for communication and disseminating 
information on conservation of biodiversity in the hotspot 
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1. INTRODUCTION 
 

Biodiversity forms a key element of the environment that underpins human well-being, 

and its loss harms evolutionary potential. Despite recognition of this, such loss is 

accelerating globally (Butchart et al. 2010) as species-rich natural ecosystems are 

overexploited, mined or replaced by simple, artificial systems that are more effective at 

producing the food, energy and other needs of growing populations. This simplification 

and extinction of unique biodiversity diminishes human cultures, destroys livelihoods that 

have evolved, and contributes to the homogenization of cultures. 

 

There are many reasons for this contradiction between acknowledging the value of 

biodiversity while allowing its destruction in pursuit of economic growth, but 

fundamentally it stems from the choices of individuals based on the range of options 

available to them. Conservation, therefore, is about changing peopleôs perspectives and 

goals, so they make decisions that favor the maintenance of biodiversity and the 

sustainable use of resources. 

 

Civil society organizations (CSOs) are in a unique position to influence peopleôs choices 

because they are based within their communities. Unlike government, CSOs have no 

power to compel people to change, so they have learned to influence choices and 

behavior by combining education and incentives, and by helping people achieve their 

aspirations for development while taking a long-term perspective on the environment. 

Not surprisingly, many local communities possess knowledge and practices that are 

essentially pro-environment, and by working together on issues that are obstacles to their 

development, such as land rights or access to health and education services, they can 

simultaneously achieve conservation goals. 

 

Biodiversity and the threats to it are not distributed evenly over the face of the globe. 

Conservation organizations can maximize the effectiveness of their limited funds by 

focusing on the places that are the most important and where action is most urgent. One 

of the most influential priority setting analyses was the identification of biodiversity 

hotspots (Myers et al. 2000, Mittermeier et al. 2004), defined as regions that have at least 

1,500 endemic plants species and have lost at least 70 percent of their natural habitat. 

There are 34 hotspots globally, covering 15.7 percent of the earthôs surface. The intact 

natural habitats within these hotspots cover only 2.3 percent of the worldôs surface, but 

contain half of all plants and 77 percent of all terrestrial vertebrates. There are four 

hotspots in Southeast Asia: Indo-Burma, the Philippines, Sundaland (Peninsula Malaysia, 

Borneo and Sumatra), and Wallacea. 

 

The majority of hotspots are in tropical countries that struggle with issues of poverty and 

human development, and where local conservation efforts suffer from the shortage of 

funds and support. The Critical Ecosystem Partnership Fund was established in 2000 to 

channel funding to civil society organizations in this subset of hotspots in developing 

countries. CEPFôs goals are to support civil society to engage in action for the 

conservation of globally important biodiversity while building capacity and enhancing 

human livelihoods. 



2 

 

In 2013, the CEPF Donor Council selected the Wallacea Hotspot in Indonesia and Timor-

Leste (Figure 1.1) as eligible for funding. Before launching any grants program, CEPF 

commissioned the preparation of this document, an ecosystem profile of the hotspot. The 

profile presents a snapshot of the current state of the hotspot, identifying priorities and 

opportunities for action. It was developed by compiling published information, consulting 

with experts, and engaging in discussions with governments, CSOs and local 

communities across the region. In all, more than 400 people contributed their time and 

knowledge over six months, July 2013ïFebruary 2014. 

 

Chapters 3 and 4 of this report tell the story of the biodiversity, reviewing the 

extraordinarily unique and threatened ecosystems and species that are found here, and 

identifying ñconservation outcomesòðpriority actionsðfor species, sites and corridors. 

The next six chapters describe what is happening in the hotspot, focusing on socio-

economic issues (Chapter 5), regulations and policies (Chapters 6), civil society (Chapter 

7), threats to biodiversity (Chapter 8), and the potential impacts of climate change 

(Chapter 9). In the following chapters, Chapter 10 describes the existing investment in 

conservation efforts. Drawing on this picture of the current state of the hotspot, the 

pressures on biodiversity and the potential of civil society, Chapter 11 describes in 

general terms where CEPF will focus within the time frame and budget of the planned 

grants program. Chapter 12 expands on this, developing a detailed agenda for the grants 

program, including proposed priority species and sites for CEPF funding and a 

framework of strategic directions. 

 

The most striking aspects of the eight workshops held across Wallacea during the 

ecosystem profile process were the enthusiasm and commitment of local stakeholders as 

they helped identify priority sites and species. Participants from communities, NGOs, 

local governments and the private sector view their biodiversity as an essential part of 

both their environment and their identities, and were unanimous that it needs to be 

sustained. The disconnect between this view and the current trajectory of resource 

exploitation and economic development in Wallacea is a reminder that the drivers of 

change are often beyond the immediate control of local stakeholders. At the same time, it 

reinforces the importance of the opportunity presented by the CEPF scheme to support 

and strengthen local initiatives for sustainable resource management, build networks for 

conservation across sectors, and assist local stakeholders in playing a greater role in 

determining the fate of their local biodiversity. 
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Figure 1.1. Map of the Wallacea Biodiversity Hotspot 
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2. BACKGROUND 
 

This chapter describes the ecosystem profile process, including the compilation of the 

profile document and the stakeholder consultations. 

 

The process was implemented by a consortium led by Burung Indonesia, a national 

conservation NGO, in partnership with the Bogor Agricultural University Center for 

Marine and Coastal Studies; the BirdLife International Secretariat (Cambridge, U.K.); the 

Samdhana Institute, a regional community empowerment NGO; and the Wildlife 

Conservation Societyôs Indonesia Program. Hametin Associates, a group of experts on 

social and environmental issues in Timor-Leste, provided input and facilitated 

implementation of the process in Timor-Leste. 

 

The purpose of the ecosystem profile is to provide an overview of biodiversity 

conservation in Wallacea, an analysis of the priorities for action, and to strengthen the 

constituency for conservation in Wallacea. In doing so, it lays out a strategic framework 

for the implementation of CEPFôs conservation grant-making program in Wallacea, 

which will run for at least five years from 2014; it also defines a broader conservation 

agenda in the region and aims to encourage more stakeholders to engage with and support 

this agenda. The data collation and consultation process started in June 2013, and was 

publicly launched at an event in Jakarta, Indonesia, on July 8, 2013. It ended when the 

second draft of the ecosystem profile document was discussed at workshops in Jakarta 

and Dili in January and February 2014. 

 

The ecosystem profile describes biodiversity conservation actions needed in Wallacea by 

defining conservation outcomes. As described in detail in Chapter 4, these outcomes are 

defined at three levels: species, sites and corridors (i.e., landscapes or seascapes). The 

outcomes are defined for species of conservation concern, which principally means those 

that are considered by IUCN to be globally threatened with extinction. The basic unit of 

analysis for defining conservation outcomes, therefore, is information on sites where 

populations of species of conservation concern can be found. To collate this information, 

the profile team reviewed existing analyses, in particular, that from the BirdLife 

International Important Bird Areas and Endemic Bird Areas analysis, and the IUCN Red 

List accounts for globally threatened species. They also reviewed published books, 

reports and papers describing species and habitats in Wallacea, as well as unpublished 

reports and information available on the Internet. 

 

The preliminary list of sites identified for species of conservation concern was discussed 

with scientists in Indonesia and internationally who specialize in specific taxonomic 

groups. Data and comments came from leading scientists from the Indonesian Scientific 

Institute; the Bandung Technological Institute; the Royal Botanic Garden of Kew, U.K.; 

Conservation International; BirdLife International; and universities in Australia, the 

United States and elsewhere. 
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In addition to the knowledge of these specialists, the team sought the input of local 

governments, communities, businesses and civil society organizations in Wallacea. A 

total of 262 people participated in eight two-day workshops in Ternate, Manado, Ambon, 

Makassar, Mataram, Sumba, Kupang and Dili during August and September 2013 (Table 

2.1). Each workshop discussed in detail the analysis for a specific part of Wallacea, cross-

checking the teamôs data on the names and locations of sites, discussing the boundaries 

identified, and verifying the presence of species of conservation concern. The workshops 

also provided an opportunity to collect information on stakeholders, threats and 

conservation actions at each site, and this information forms an important part of the 

analysis in chapters 7, 8 and 10. The lists of species and the maps of proposed priority 

sites ðkey biodiversity areasðwere posted on a website (www.wallacea.org) and 

promoted through a Facebook page (www.facebook.com/ProfilEkosistemWallacea). 

 

 
Table 2.1. Dates and Location of Local Stakeholder Consultations Workshops 
 
Dates  
(All 2013) 

Workshop 
Location 

Province/Country Covered by Workshop # Participants 

Aug. 27ï28 Kupang East Nusa Tenggara (except Sumba) 28 

Sept. 2ï3 
Anakalang, 
Sumba 

Sumba (East Nusa Tenggara) 37 

Sept. 2ï3 Manado North Sulawesi, Gorontalo, Central Sulawesi 42 

Sept. 5ï6 Ternate North Maluku 24 

Sept. 18ï19 Ambon Maluku 44 

Sept. 18ï19 Mataram West Nusa Tenggara 26 

Sept. 24ï25 Makassar Southeast Sulawesi, South Sulawesi 26 

Sept. 24ï25 Dili Timor-Leste 35 

  Total 262 

 

Overall, 301 organizations and individuals not associated with any organizations 

participated in the ecosystem profile process. Table 2.2 summarizes the categories of 

participation. 

 

 
Table 2.2. Summary of Organizations/Individuals Participating in the Ecosystem Profile 
Process 
 

 Nationality of Organization 

  Indonesia Timor-Leste International Total 

CBO/NGO 112 15 9 136 

Government (national and local) 79 6 0 85 

Business and media 27 7 4 38 

Donor/UN agency 0 0 9 9 

University or researcher 22 1 10 33 

Total 240 29 32 301 
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CEPF makes grants to civil society organizations, which are defined as organizations 

outside of government, including NGOs; community groups; academic institutions; and 

business, trade, social, political and religious mass-membership organizations. For CEPF, 

understanding the interests, capacity and needs of civil society in Wallacea is as 

important as understanding its biodiversity. Three members of the team, who are based in 

Indonesian Wallacea, Hametin in Timor-Leste, and Bogor, Indonesia, worked to collect 

information on CSOs. The workshops in the region provided an important opportunity to 

learn about civil society, and the second day of each workshop was devoted to 

discussions on the capacity and interest of the CSOs. Ninety-six CSOs completed a 

detailed questionnaire about their work and needs; their responses were used as input to 

Chapter 7. 

 

Several international and national organizations are active in conservation in Wallacea, 

including some with extended experience working in the region. Recommendations from 

these organizations were captured during a meeting in Bogor, Indonesia, in October 2013 

and through one-on-one meetings with key organizations throughout the process. 

 

Although CEPF makes grants to civil society, government plays a critical role in 

conservation and is always a partner in its efforts. The Indonesian and Timor-Leste 

governments provided guidance for the overall process and to the conservation outcomes 

analysis through the participation of key agencies and ministries. In Burung Indonesia, 

representatives from these agencies were placed in National Advisory Committees 

(NACs) in each country. These committees met twice during the process and once at the 

end to discuss the final profile and the plans for the implementation of the CEPF 

program. Members of an NAC also included the national GEF focal point, representatives 

of the global donors to CEPF, and representatives of conservation, development, 

indigenous-peoples and private-sector organizations. 

 

One of the important lessons from the process is that, while there are many gaps in data 

on biodiversity in the region, there is also a great deal of data, published and unpublished, 

in the files of conservation organizations, universities, individual scientists, companies, 

government departments, and amateur observers. The ecosystem profile represents one of 

the first attempts to collate the data into one place and make it available to 

conservationists, decision-makers and other stakeholders in the region. Much of the data 

will be permanently available in the World Bird Data Base, managed by BirdLife 

International. There is, however, a need to continue to expand this initiative and to 

regularly update the analysis of conservation priority sites as new information comes to 

light. 
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3. BIOLOGICAL IMPORTANCE OF THE HOTSPOT 
 

3.1 Geography 
 

The Wallacea Hotspot is located in the islands of the Indonesian archipelago and Timor-

Leste, between the Sunda and Sahul continental shelves (White and Bruce 1986). The 

region is named after Alfred Russel Wallace, who spent years collecting specimens of 

flora and fauna within the region (described in his book, The Malay Archipelago, Wallace 

1869). He noted that its fauna was distinct in many ways from the Oriental biogeographic 

realm to the west and the Australian biogeographic realm to the south and east (Monk et 

al. 1997). The western boundary of Wallacea, the Wallace Line, runs between Borneo 

Sulawesi and Bali and Lombok, to separate some groups of Asian fauna from the 

Australian fauna. The division does not apply perfectly to all taxonomic groups, but it is 

sufficiently distinct for birds and nonflying mammals for it to be recognized as an 

important biogeographic feature. The line marks the western limits of the distribution of 

marsupial mammals, cockatoos and several other bird families. The equivalent line at the 

eastern edge of Wallacea is the Lydekker Line, which runs east of Maluku (Halmahera, 

Seram, Kai, Tanimbar) and the Lesser Sundas (Timor), and to the west of New Guinea, 

with Australia outside Wallacea to the south (Monk et al. 1997, White and Bruce 1986). 

The locations of boundaries within this ecologically complex archipelago have been the 

subject of debate, with Weber proposing that for mammals the true boundary between the 

Australian and Oriental realm lies along a line running east of the island of Timor and 

West of Buru, dividing Sulawesi and the Lesser Sundas from Maluku. CEPF uses 

Conservation Internationalôs definition of the Wallacea Hotspot, using the Wallace and 

Lydekker lines (Figure 3.1). The hotspot corresponds to the whole of the Republic of 

Timor-Leste and the Indonesian Provinces of East Nusa Tenggara, West Nusa Tenggara, 

Maluku and North Maluku, and the island of Sulawesi (six provinces), departing from 

these administrative boundaries only in that the Aru Islands, and the small island of Gebe, 

administratively part of Maluku, are outside Wallacea. 

 

Wallaceaôs line does not apply to marine species, as it cuts through the marine eco-

regions where the archipelago is located; however, the region, along with Papua to the 

east, is at the heart of the Coral Triangle, a region that has the richest marine biodiversity 

on Earth (Huffard et al. 2012). 

  

The total land area of Wallacea is 33.8 million hectares, and this area can be divided into 

three biogeographic subregions: Maluku, Lesser Sundas and Sulawesi (Coates and 

Bishop 1997). The Maluku subregion covers the island groups of Halmahera, Bacan, Obi, 

Seram, Buru, Tanimbar, Banda and Kai, with a total land area of seven million hectares. 

In the Lesser Sundas subregion, the main islands are Lombok, Sumbawa, Sumba, Flores 

and Timor, totaling 8.1 million hectares. The largest land mass in the region is the island 

of Sulawesi, covering 18.6 million hectares, more than half of the total land area of the 

hotspot. The Sulawesi subregion includes the islands of the Sangihe-Talaud Archipelago, 

and the Togean, Banggai and Sula islands. Timor Island, which is in the Lesser Sundas 
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biogeographic subregion, is administratively divided between the Republic of Indonesia 

and Republic of Timor-Leste. 
 

Figure 3.1. Wallacea and Biogeographic Subregions Used in the Ecosystem Profile 
 

 
 

There are two areas of difference between administrative and biogeographic subregions: 

the Sula Islands (Mangole, Sanana, Taliabu and surrounding islands) are 

biogeographically part of the Sulawesi subregion but administratively in North Maluku 

Province; and the islands of the Banda Arc, Wetar, Romang, Lemola, Damar as far as 

Tanimbar are biogeographically part of the Lesser Sundas subregion but administratively 

in Maluku Province. Throughout this ecosystem profile, ñsubregionò refers to the 

biogeographic divisions. 
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3.2 Geology 
 

The land area of Wallacea is fragmented into thousands of islands, most of them less than 

a million hectares. This characteristic has had a defining influence on the regionôs 

biodiversity and its social, political and economic landscape. The total number of islands 

is not known for certain, but one estimate is that there are 1,683 islands in Maluku and 

the Lesser Sundas, 84 percent of them less than one million hectares in area (Monk et al. 

1997). 

 

The complex, fragmented geography of Wallacea is a reflection of an equally complex 

geological history. The islands and oceanic trenches of the region are partly the result of 

folding caused by collisions between continental plates, and partly a result of subduction 

and volcanic activity. They can be divided into four types: 

 

¶ Inner volcanic arc islands: The Sunda and Banda arcs together stretch from 

Lombok to the Banda Islands and include Lombok, Sumbawa, Komodo, Flores, 

Solor, Adonara, Lomblen, Pantar, Alor, Atauro, Wetar, Romang, Damar, Teun, 

Nila, Serua, Manuk and the Banda Islands. These are young oceanic volcanic 

islands, usually ringed by limestone or other sedimentary materials. 

¶ Outer arc islands: The islands of the Outer Banda Arc include Raijua, Sawu, Rote, 

Semau, Kambing, Kisar, Leti Islands, Kai Islands, Watubela Islands, Gorong 

Islands and Seram Laut. They are nonvolcanic and are geologically related to the 

Australian continent. 

¶ Continental crustal fragments include Sumba and Timor in the east Lesser 

Sundas, the Banggai-Sula Islands, Obi, Bacan, Buru, Seram and Ambon. 

¶ Composite islands (composed of two or more islands from different sources that 

have joined) include Sulawesi and most of the islands in north Maluku ð 

Halmahera, Morotai, Makian, Moti, Tidore and Ternate. 

 

Some islands are separated by shallow seas from larger land masses and were connected 

by land bridges to Australia and New Guinea at times when the sea level was lower. 

Others have formed in isolation. This has fundamentally affected which species have 

been able to colonize them. The marine basins between the island arcs may be as deep as 

7,000 m, and are swept by powerful currents, known as the Indonesian Throughflow, as 

water flows from the Pacific to the Indian Ocean. These channels form a barrier to 

dispersal of terrestrial species, but the currents are so strong that they are also an obstacle 

to the dispersal of marine species, isolating populations and contributing to the evolution 

of the globeôs most species-rich marine ecosystems. 

 

The geological history of Wallacea is summarized in Table 3.1. 
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¶ Table 3.1. Summary of Geological Timescale and Events Related to Wallacea Region Over 

the Last 350 Million Years 

¶  
Era Millions of 

Years Ago 
Ended 

Geological Events Biological Events 

Cenozoic 0.01  Modern man, manôs earliest 
ancestor 

 1 Microcontinents into final position, 
Australia continental margin collides with 
Indonesia Arc 

Large carnivores 

 10 Sorong Fault created, rafts move 
westward; Banda Arc bends westward; 
Inner-Arc islands begin to appear 

 

 10 Australian continent collides with eastern 
end of subduction zone; Proto Banda Arc 
created 

 

 10 Possible connections with Borneo either 
via Doang-doang shoals or a reduced 
Makassar Straits 

 

 25ï60 Sula/Banggai together with East Sulawesi 
collide with west Sulawesi; northern 
peninsula starts rotating; eastern and 
western Sulawesi begin to fuse; 
widespread volcanism in west Sulawesi 

Abundant grazing animals 

 25ï60 Western Indonesia and western Sulawesi 
in more or less present positions 

Grasses and composites 
increase; large running 
animals 

 20ï60 Australia breaks away from Antarctica; 
volcanism in western Sulawesi begins 

Many modern types of 
mammals evolve; grasses 
increase 

 20ï60 Java Trench subduction zone begins 
south of Sumatra, Java, Bali, Lombok, 
Sumbawa 

First placental mammals 

 70 Arafura Sea develops as continental 
margin below sea level 

First flowering plants (coal 
forming); extinction of 
dinosaurs and ammonites at 
end of period 

Mesozoic 145ï250 Western Indonesia with Tibet, Myanmar, 
Thailand, Malaysia and western Sulawesi 
break away from Gondwanaland 

First bird and mammals; 
dinosaurs and ammonites 
abundant 

 145ï250 Pangaea rifts into two: Laurasia and 
Gondwanaland; insular and some 
mainland parts of Southeast Asia part of 
eastern Gondwanaland 

First dinosaurs; abundant tree 
ferns and conifers 

Paleozoic 251ï350 Continental slivers calve off incipient 
Australia and cross Tethys Sea northward 

Extinction of many forms of 
marine animals including 
trilobites 

 251ï350 All land together as one continent, 
Pangaea 

Abundant tree ferns; first 
reptiles; land insects; sharks 
and amphibians abundant 

Source: Monk et al. (1997); Whitten et al. (1987). 

 

3.3 Climate 
 

The climate of the northern part of Wallacea is equatorial, with a double-peaked wet 

season, but more monsoonal in the south, with a single rainy season and a long dry 
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season (Coates and Bishop 1997, Monk et al. 1997). The Lesser Sundas and Maluku are 

highly influenced by the west and northwest monsoon and trade winds that bring the rains 

from December to February. During July and August, the southeast trade winds bring dry 

air from the Australian land mass, resulting in a period of cool, dry weather in the Lesser 

Sundas. Wind speeds drop and temperatures rise in October, which is usually the hottest 

season in Wallacea (Coates and Bishop 1997). 

 

Within the general pattern of the seasons described above, there is local variation, 

especially on small islands with steep topography. In Timor-Leste, the north coast 

experiences a four to six month wet season with a single peak of rainfall, while the south 

coast has a bimodal pattern with a longer wet season and peaks in December and May. 

Higher areas have up to twice the rainfall of the coastal zones (Barnett et al. 2007).  

 

The average rainfall varies from 500ï1000 millimeters per year in the Lesser Sundas to 

3500ï4000 millimeters per year at the equator in North Sulawesi and Halmahera (Coates 

and Bishop 1997, Monk et al. 1997).  

 

The daily temperature range throughout the year in this region is between 21°C and 34°C, 

with little seasonal variation, while the relative humidity is always high at dawn (above 

90 percent) and reduces to 50 percent to 60 percent in the afternoon (Coates and Bishop 

1997, Monk et al. 1997). The combination of low rainfall, high winds and high 

temperatures makes Nusa Tenggara the driest subregion in Indonesia. 

 

Wallacea experiences variations in the timing and quantity of rainfall as a result of El 

Nino Southern Oscillation cycles, but the effects vary depending on local climatic 

patterns. In Timor-Leste, some areas get 50 percent of their normal annual rainfall in El 

Nino years, while other areas receive more than average. All areas experience a delay in 

the rains, however, with implications for food security and health (Barnett et al. 2007). 

 

3.4 Habitats and Ecosystems 
 

3.4.1 Forests 
 

Forests covered 17.7 million hectares or just over half of the land surface of Wallacea in 

2011 (FAO Global Forest Assessment figures, Ministry of Forestry figures for 

Indonesia). Almost a third of the forest was classified as ñprimaryò by the Indonesian 

Ministry of Forestry, giving an estimated total of 5.2 million hectares of primary forest, 

close to Conservation Internationalôs estimate that the remaining natural vegetation in the 

hotspot totals 5,077,400 hectares. Figure 3.1 shows the breakdown of land cover in 

Wallacea by hectares and as a percentage. 
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There are significant differences in forest cover across the region. Sulawesi has 56 

percent of Wallaceaôs forests, Maluku 24 percent, and the Lesser Sundas 19 percent, of 

which Timor-Leste contributes 4 percent; however, Maluku is the most heavily forested 

subregion, with 63 percent of the land area forested, compared to 54 percent in Sulawesi 

and 41 percent in the Lesser Sundas. Timor-Leste is 50 percent forested, according to 

FAO Global Forest Assessment figures (2010), This data is subject to debate and the real 

figure may be much lower.  

 

At a provincial level, Central Sulawesi stands out for its forest cover. The province has 

4.5 million hectares of forest, and although it is the largest province in Wallacea, at 6.1 

million hectares, this still amounts to an extraordinary 73 percent forest cover, meaning 

that this province alone has 26 percent of all Wallaceaôs forests. Three other provinces 

have more than 2 million hectares of forest: Southeast Sulawesi, North Maluku and 

Maluku. At the opposite extreme, North Sulawesi has the smallest area of forest (0.6 

million hectares/3 percent of the Wallacea total), although the least forested province is 

actually South Sulawesi, which at 31 percent forest cover is lower than East or West 

Nusa Tenggara. 

 

Patterns and rates of deforestation are discussed in more detail in Chapter 10 (Threats). 

The main types of forest occurring in Wallacea are described briefly below. 

 

3.4.1.1 Lowland Evergreen and Semi-evergreen Forests 

 

Evergreen and semi-evergreen forests are the natural vegetation of the lowlands of the 

equatorial tropical zone in Wallacea and are thus concentrated in Sulawesi and Maluku. 

In the Lesser Sundas, evergreen forests are limited to south-facing slopes of the southern 

coasts of islands such as Sumba, Sumbawa and Flores, where the southeast trade winds 

bring sufficient moisture during the dry season. 
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Lowland forest is the most productive and diverse of all terrestrial ecosystems and grows 

in areas with a minimum annual rainfall of 2,000 millimeters. Trees reach 30 meters or 

more in height, with emergents up to twice that height. The forest interior is rich in thick-

stemmed lianas and in woody as well as herbaceous epiphytes (Whitmore 1984). While 

the lowland forests of Western Indonesia are dominated by trees of the Dipterocarpaceae, 

this family is represented by only six species in Sulawesi; forests in Wallacea are not 

dominated by one family of trees, but show considerable variation from place to place 

(Whitten 1987). Enbonies Diospyros species form dense clumps in some lowland forests 

and have been the target of intensive exploitation. One endemic Dipterocarp, the 

critically endangered Shorea selanica, forms the dominant canopy species in the lowland 

forests of Seram, Maluku (Monk et al. 1997). 

 

3.4.1.2 Lowland Monsoon Forest 

 

Monsoon forest is formed in more seasonal climates than evergreen forest; it is the 

dominant forest type in the Lesser Sundas subregion, which is the driest and most 

seasonal subregion in Wallacea. Much of this forest type has been cleared for swidden 

agriculture and, in some cases, for mining and other development. In Sulawesi, monsoon 

forest is confined to small areas of the southeast peninsula and Buton Island (Whitten et 

al. 1987).  

 

Monsoon forests can be classified into four types according to the intensity of the 

seasonality: 

¶ Dry evergreen forest: hard-leaved evergreen trees predominate, i.e., Schleichera 

oleosa. 

¶ Tropical moist deciduous forest: more than 50 percent of trees are deciduous, but 

subdominants and lower story plants are largely evergreen. 

¶ Tropical dry deciduous forest: entirely deciduous. 

¶ Tropical thorn forest: deciduous with drought tolerant xerophytes and low thorny 

trees predominating, especially Acacia. This forest type is now scarce in the 

Lesser Sundas but can be found in southeast Lombok and southwest Sumbawa. 

 

Lowland monsoon forests are typically dominated by Pterocarpus indicus and also 

contain the remaining stands of sandalwood (Santalum album), a tree that has been 

heavily exploited historically. 

 

3.4.1.3 Montane Forests and Montane Vegetation 

 

Tropical montane forest is generally found above 900 meters. Tree species include 

conifers such as Podocarpus. Above about 2,400 meters, the forest is replaced by 

rhododendron scrub and vaccinium heath with tree ferns and, in the highest areas, 

grasslands and herbs. Some 20 percent of Sulawesi is within the montane forest biome, 
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including important centers of plant endemicity in Latimojong (South Sulawesi) and 

Bogani-nani Wartabone National Park
1
.  

 

In the drier Lesser Sundas, the Podocarpus montane forests give way to Casuarina above 

2,700 meters, and in the driest regions, such as in Timor-Leste, to black Eucalyptus 

urophylla, which is now cultivated widely as an industrial tree crop; however, 

information on its distribution and status in natural range is limited (Monk et al. 1997). 

 

3.4.1.4 Other Forest Types 

 

Heath forest or kerangas occurs on podzolic soils and has a low or medium canopy (10ï

30 meters), uniform structure, with small-stemmed, drought tolerant trees. Heath forest 

occurs in limited areas in Maluku and the Lesser Sundas, as well as on Taliabu in the 

Sulawesi subregion.  

 

Swamp forests, freshwater swamp forests or peat swamp forests occur in limited areas 

throughout Wallacea where conditions are suitable. Extensive swamp forests can be 

found in Yamdena, Tanimbar Islands, and Rawa Aopa Watumohai, Sulawesi. Smaller 

areas of swamp forest occur along watercourses and the inner margins of coastal 

mangrove swamps throughout the hotspot. Sago swamp forests are of economic and 

cultural importance as they provide the traditional stable food for much of Maluku. 

 

Forest on ultrabasic rocks are usually less species rich than other forest types. 

Ultrabasic rocks are rich in iron, magnesium, aluminum, and heavy metals but low in 

quartz and silica content (less than 45 percent). The soils are unsuitable for agriculture 

but may be targeted for mining. This forest type is found in the Lesser Sundas and 

Maluku, on Timor, Leti, Ambon, Seram, Obi, Bacan and Halmahera (Monk et al. 1997).  

 

Savannas and grasslands are found throughout Wallacea in the driest areas but are 

extensive in the Lesser Sundas. They are influenced by fire and, in areas with a tradition 

of livestock herding, are managed and form an economically important resource. Savanna 

is dominated by an open forest canopy and an understory of mixed grasses and herbs. 

Most of tree species that occur in savanna are monsoon forest species, and savannas can 

be classified into eight types based on dominant tree species: Albizia chinensis savanna, 

palm savanna dominated by Borassus flabellifer or Corypha utan, Eucalyptus alba 

savanna, Melaleuca cajuputi savanna, Acacia savanna, Casuarina junghuhnianaf 

savanna, Ziziphus mauritiana savanna and Tamarindus indicus savanna. 

 

3.4.2 Karst (Limestone) Areas 
 

Limestone erodes rapidly under heavy rain, producing steep cliffs, exposed rocks, karst 

phenomena and caves, especially in high-rainfall areas. The unique conditions within 

karst environments, especially within cave systems, and their isolation from other 

systems have encouraged speciation and led to the evolution of a highly specialized 

                                                 
1
 WWF Lesser Sundas Deciduous Forests Ecoregion, http://worldwildlife.org/ecoregions/aa0201, accessed 

April 8, 2014. 

http://worldwildlife.org/ecoregions/aa0201
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endemic fauna. Outside the caves, the calcium rich soils and plants support diverse and 

often endemic snail and Lepidoptera faunas. Many karst specialist species are likely to be 

threatened, but have yet to be assessed against IUCN criteria. The trees in karst forests 

are smaller than those in lowland forests, because of the shallow and nutrient-poor soils, 

and tree species diversity is low. The difficult topography and infertile soils give karst 

areas some protection against clearance, but they are targeted for limestone quarries and 

susceptible to pollution and abstraction of water. The main karst areas in Wallacea are in 

central Halmahera, Buru and Seram in Maluku subregion, Muna and Maros in Sulawesi 

(Monk et al. 1997, Whitten et al. 1987). 

 

3.4.3 Freshwater Rivers and Lakes 
 

Nowhere in Wallacea is further than 100 kilometers from the coast, and rivers in the 

region are typically short, steep and prone to extreme fluctuations in flow over the year. 

On small islands, water supply and the management of water catchment areas is critical 

for livelihoods and economy. Many islands in Wallacea, including larger ones such as 

Lombok, Wetar, Timor, Sumba and Buru depend on one highland catchment near the 

center of the island for the majority of their water. The limited extent of lowland areas in 

the region means that there are few large freshwater swamp areas, the largest being Rawa 

Aopa in Southeast Sulawesi (11,407 hectares). 

 

The Lesser Sundas and Maluku have relatively few lakes, most of them volcanic in 

origin, including Segera anakan (Lombok), Kelimutu (Flores), Satonda (Sumbawa). 

Sulawesi, in contrast, has 13 lakes over 500 hectares in area, including the second and 

third largest in Indonesia (Towuti and Poso), and the deepest in Southeast Asia (Matano, 

590 meters) (Whitten et al. 1987). These deep, isolated lakes were created as a result of 

Sulawesiôs complex tectonic history and all support endemic fishes, shrimps and other 

fauna. 

 

3.4.4 Coral Reefs 
 

The main types of coral reefs are fringing reefs, which closely follow the shoreline, 

barrier reefs, which are similar to fringing reefs but further from the shore, and atolls, a 

ring-shaped reef that develops around a slowly subsiding volcanic island and may be far 

from the shore. Coral reefs play an important role as a habitat for marine fauna and flora, 

providing nursery grounds for many juvenile fish, and as a source of nutrients and a 

variety of foods. The reefs of Wallacea are at the heart of the Coral Triangle, and 

although the most species-rich reefs ever recorded are just outside the eastern boundary 

of the hotspot in West Papua, the reefs of Wallacea are also exceptionally species-rich. 

They play a vital role in fisheries and local livelihoods.  

 

Distribution of coral reefs is influenced by light, sedimentation, substrate, salinity, wind 

and tidal patterns. Coral reefs occur throughout Wallacea, with fringing reefs along the 

coasts of all islands wherever local conditions are suitable; however, in many areas, a 

combination of destructive fishing practices, sedimentation, water turbidity and periodic 

increases in sea water temperature have killed the coral and resulted in the erosion of the 
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reef structure. Significant areas of healthy coral reef in the Lesser Sundas are in Komodo-

Rinca and the islands between east Flores and Alor, in Sulawesi at Taka Bone Rate, 

Kapoposang, Wakatobi, Togean, Banggai, and around the islands of North Sulawesi. In 

Maluku, important coral reef areas are around the islands of the outer Banda Arc, Seram-

Buru, the Southern half of Halmahera to Bacan and Obi (Monk et al. 1997, Whitten et al. 

1987). 

 

3.4.5 Seaweed and Seagrass Beds 
 

Seagrasses are aquatic higher plants (Angiospermae) that have adapted to live in shallow 

seas where there is enough light and an appropriate substrate. They form highly 

productive ecosystems that sequester large volumes of carbon. Seagrass beds function as 

nursery grounds for many invertebrates and juvenile fish and provide feeding grounds for 

fish, mollusks, green turtles and dugongs. They also stabilize offshore sand reservoirs, act 

as sediment collectors and prevent coastal erosion.  

 

Indonesia has around 1.7 million hectares of seagrass (Ministry of Forestry and KKP, 

2010). Seagrasses reach their largest extent in shallow seas, and so are widespread in the 

Arafura sea, outside the southeastern boundary of the hotspot, and in the Java sea, outside 

the western boundary. Nevertheless, Wallacea and especially the Lesser Sundas have 

more than 700,000 hectares of seagrass concentrated in shallow coastal waters that are 

free from intense wave action or sedimentation. 

 

3.4.6 Mangroves and Other Coastal Habitats 
 

Intertidal habitats include mangroves, beaches, rocky coasts and estuaries. Local geology 

and currents influence what type of coastal habitats predominate. These habitats can be 

highly productive and are often important for local economies. Sandy beaches are nesting 

grounds for sea turtles, while tidal sand and mud flats are important feeding grounds for 

migrating shorebirds.  

 

Mangroves consist of trees that have adapted to live in the intertidal zone in tropical and 

subtropical regions. Typically, mangroves are found in zones parallel with the shore, with 

different species and growth forms as a result of the influence of tides, salinity, substrate, 

freshwater runoff and seepage, and wave exposure (Sukardjo 1993, Monk et al. 1997). 

The dominant species in the zones are usually Avicennia and Sonneratia, Rhizophora, 

Bruguiera, Ceriops, Heritiera, and Lumnitzera (Monk et al. 1997). 

 

Mangroves occur all around the coastlines of Wallacea where conditions are suitable, but 

rarely form large stands. Important mangrove areas occur at the head of the Bone Gulf in 

Sulawesi, Kupang Bay and Sumba Island (Huffard et al. 2012). Kupang Bay also has 

inter-tidal sand and mud flats that are seasonal feeding grounds for internationally 

important numbers of migratory shorebirds (Trainor and Hidayat in prep. 2013). 

 

3.4.7 Offshore Waters and Seamounts 
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Bounded by two continental shelves, Wallacea is characterized by chains of islands 

connected by shallow seas, separated by deep trenches up to 7,000 meters deep. These 

deep-water areas may be close to the shore and provide feeding, breeding and migratory 

corridors for whales and other cetaceans and large populations of pelagic fish, including 

tuna and shark. Seamounts (underwater mountains that do not break the surface) create 

local upwelling that brings nutrients into the surface and support rich local ecosystems, 

which in turn provide important feeding grounds for pelagic fish and whales. 

 

3.5 Species Diversity, Endemism and Global Threat Status 
 

Although overall terrestrial species richness in Wallacea is not as high as the forests of 

Sundaland, Wallacea is exceptionally rich in unique species, many of them endemic to 

single islands or groups of islands. The drivers of speciation include isolation, periodic 

connection to the Australian and New Guinea land masses, and the complex patterns of 

tectonic movement and volcanic activity, splitting and re-forming islands. Transport by 

humans may also have played a role in distributing some species through the archipelago 

(e.g., Cassowary on Buru Island and Timor Deer), and has certainly had a major role in 

the introduction of feral and invasive species in recent millennia. The high level of 

endemism is at not only the species level but also at the subspecies level. One 

consequence of the large number of unique species dependent on small areas of habitat is 

such species are vulnerable to extinction. Wallacea is home to 560 globally threatened 

species, 50 percent of all of the threatened species recorded from Indonesia, in an area 

that comprises only one-fifth of the land surface of the country. 

 

The following section briefly reviews the status each main taxonomic group. 

 

Mammals: There are 222 species of terrestrial mammal in the Wallacea region, including 

rodent and bat species; 127 of them (57 percent) are endemic. These include charismatic 

big mammals found in Sulawesi such as Babirusa (Babyrousa sp., three species), and the 

lowland and mountain anoa (Bubalus depressicorni and Bubalus quarlesi). Sulawesi 

Island and its satellites are home to nine species of tarsiers (Tarsius sp.) and seven 

species of macaques (Macaca sp.).  

 

Sixty-four of the terrestrial mammals are globally threatened. This list includes two 

species that are widespread outside the region, the Sunda Pangolin (Manis javanica) and 

Javan Langur (Trachypithecus auratus), and one that originates in the hotspot but has 

been widely introduced to other islands within and beyond Wallacea, Timor Deer (Rusa 

timorensis). Five species of bat are also found outside the hotspot, but the rest ð 56 

threatened mammal species ð are all endemic to Wallacea and in 31 cases to a single 

island. Mammal distributions follow the division of Wallacea into subregions, with the 

threatened, endemic mammals all endemic to one of the subregions with one exception, 

the Babirusa (Babyrousa babyrussa), which occurs in Sulawesi and in Buru, Maluku. 

There are 40 threatened mammals in Sulawesi, 13 in Maluku and 15 in the Lesser 

Sundas. Five mammals are classified as critically endangered, four of them in the 

Sulawesi subregion (Talaud bear cuscus, Ailurops melanotis; Lompobattang bunomys; 

Bunomys coelestis; Celebes crested macaque, Macaca nigra; and the Siau Island tarsier, 
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Tarsius tumpara) and one in the Maluku subregion (Manusela melomys, Melomys 

fraterculus). 

 

Five of the threatened mammals are marine. Important populations of sperm whale 

(Physeter macrocephalus) and blue whale (Balaenoptera musculus) breed in the region, 

and there are important populations of dugong (Dugong dugon), especially in the Lesser 

Sundas.  

 

Birds:  There are 711 bird species recorded in the Wallacea region, of which 274 (40 

percent) are endemic; 61 of them are globally threatened, 49 of them are endemic to the 

hotspot, and the region is probably of significance for two more, the grey imperial pigeon 

(Ducula pickeringii) and the Christmas Island frigate bird (Fregata andrewsi), and 

perhaps also Abbottôs booby (Papasula abbotti). Of the remaining nine threatened birds 

that have been recorded in Wallacea, two are rare migratory shorebirds, one has a feral 

breeding population, one has a small breeding population on the edge of its range outside 

Wallacea, and five are scarce nonbreeding visitors to the region. Of the endemics, 29 are 

found on just one island, with 23 threatened endemic birds in Sulawesi, 14 in Maluku, 

and 13 on the Lesser Sundas. Twelve bird species in Wallacea are classified as critically 

endangered. Seven of them are on only one island: three on Sangihe and one more on its 

neighbor, Siau; one on Peleng; all in Sulawesi, with two on the Maluku islands of Buru 

and Boano. Two other critical species are widespread in the Lesser Sundas ð the yellow-

crested cockatoo (Cacatua sulphurea), and the Flores hawk-eagle (Nisaetus floris). 

 

There are 19 bird species classified as endangered. The Timor imperial pigeon (Ducula 

cineracea), Wetar ground-dove (Gallicolumba hoedtii), and Timor green-pigeon (Treron 

psittaceus) are restricted to the Lesser Sundas and found in Indonesia and Timor-Leste.  

 

Reptiles: Two hundred and twenty-two species of reptiles are found in the Wallacea 

Hotspot with 99 of them (44 percent) endemic. Among the terrestrial species the Komodo 

Dragon (Varanus komodoensis) is the best-known and is found only in the Lesser Sundas 

islands of Komodo, Rinca and Flores. The most threatened reptile is probably the snake-

necked turtle (Chelodina mccordi), which was originally known from only three sites 

(two KBAs) on Rote, Lake Naluk, Lake Enduy and Lake Peto, but has now been found at 

Lake Iralalaro at the eastern end of Timor-Leste.  

 

Ten species of reptiles in the Wallacea region are classified as globally threatened 

species, six of them endemic to the hotspot. Two species are critically endangered: the 

Rote Island snake-necked turtle (Chelodina mccordi), and the Sulawesi Forest turtle 

(Leucocephalon yuwonoi). Three species are endangered: the Banda Island dtella (Gehyra 

barea), the Sulawesian tortoise (Indotestudo forstenii), and the Flores blind snake 

(Typhlops schmutzi). Five species are vulnerable: the Asiatic softshell turtle (Amyda 

cartilaginea), the Southeast Asian box turtle (Cuora amboinensis), the king cobra 

(Ophiophagus Hannah), the Burmese python (Python bivittatus), and the Komodo dragon 

(Varanus komodoensis).  
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There are seven sea turtle species in the world, with five recorded in the Wallacea region. 

All of them are classified as globally threatened species. One of them, the hawksbill sea 

turtle (Eretmochelys imbricata), is classified as critically endangered. Two are 

endangered: the green sea turtle (Chelonia mydas) and the loggerhead sea turtle (Caretta 

caretta). Two are classified as vulnerable: the leatherback sea turtle (Dermochelys 

coriacea) and the Olive Ridley sea turtle (Lepidochelys olivacea). 

 

Amphibians: There are 48 species of amphibians found in Wallacea, 33 (65 percent) of 

them are endemic. Eight frog species are listed as threatened species; all are endemic to 

Wallacea and five to Sulawesi. The four endangered species are the Callulops kopsteini, 

which is only found in Sanana Island, the Djikoro wart frog (Limnonectes arathooni) in 

three sites in South Sulawesi, the Limnonectes microtympanum in South Sulawesi (with 

an odd record from the Lambusango area in Southeast Sulawesi), and the Lombok cross 

frog (Oreophryne monticola). The vulnerable species are the Heinrichôs wart frog 

(Limnonectes heinrichi), the Sulawesi cross frog (Oreophryne celebensis) from North 

Sulawesi (Litoria rueppelli) from North Maluku, and the Oreophryne variabilis from 

South Sulawesi and with an odd record from Lambusango. No endangered amphibians 

are found in the Lesser Sundas. Many more frog species await discovery or further study 

(D. Iskandar pers. comm 2013). 

 

Fish: More than 250 freshwater fish species occur in the Wallacea hotspot, of which 

more than 50 (20 percent) are endemic. The island of Sulawesi is the host to many 

freshwater fish species that are found only in lakes within the island, including all of the 

37 threatened fish species within the Wallacea region. Among the threatened fish are four 

critically endangered species, three found only in Lake Poso (duckbilled buntingi, 

Adrianichthys kruyti; poso bungu, Weberogobius amadi; Poptaôs buntingi, Xenopoecilus 

poptae). The fourth, the dwarf pygmy goby, Pandaka pygmaea, is not known from any 

KBA but is believed to be distributed widely outside Wallacea.  

 

There are four endangered freshwater fish species: Nomorhamphus towoetii, the sharp-

jawed buntingi (Oryzias orthognathus) the egg-carrying buntingi (Xenopoecilus 

oophorus), and the Sarasins minnow (Xenopoecilus sarasinorum). The remaining 29 

species are classified as vulnerable. 

 

Indonesia has 2,112 marine fish species (Huffard et al. 2012), and a high proportion of 

them are expected to occur within Wallacea. There are 110 endemic marine fish species 

within Wallacea (Allen and Adrim 2003; Allen and Erdmann, pers. comm. 2013). A new 

endemic species was recently described from Timor-Leste.
2
 Fifty-four marine fish are 

classified as globally threatened. Two are classified as critically endangered: the 

Pondicherry shark (Carcharhinus hemiodon) and the largetooth sawfish (Pristis pristis, 

previously P. Microdon). The endangered marine fish are the knifetooth sawfish 

(Anoxypristis cuspidate), the humphead wrasse (Cheilinus undulates), the flat-faced 

seahorse (Hippocampus trimaculatus), the longfin mako (Isurus paucus), the dwarf 

sawfish (Pristis clavata), and the scalloped hammerhead (Sphyrna lewini). The remaining 

                                                 
2
 http://newswatch.nationalgeographic.com/2013/12/11/countrys-first-new-species-of-fish-discovered/, 

accessed 28 Feb 2014 
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46 species, including charismatic species such as giant manta ray (Manta birostris), 

Coelacanth (Latimeria menadoensis) and whale shark (Rhincodon typus) are classified as 

vulnerable. The majority of them (42 species) are found in the Sulawesi subregion.  

 

Vascular plant species: It is estimated that there are 10,000 plants in the Wallacea 

region. More than 15 percent of the species are endemic, and they are distributed 

throughout the Maluku, the Lesser Sundas, and Sulawesi subregions.  

 

There are 66 globally threatened plant species in Wallacea. Forty-two of them are 

endemic to the hotspot, including three of the five critically endangered plants ð the 

Shorea montigena, Shorea selanica and Vatica flavovirens. There are seven species 

categorized as endangered and 54 as vulnerable, including species of economic value 

such as sandalwood (Santalum album) and eaglewood (Aquilaria cumingiana), five 

species of the pitcher plant (Nepenthes) and the mangrove (Avicennia rumphiana). 

 

Insects: Lepidoptera (butterflies and moths) and Odonata (dragonfly) species are 

among the more well-known invertebrate fauna, while other invertebrate species groups 

are still poorly known in the Wallacea region. More than 40 birdwing butterflies are 

endemic to the region. 

 

Nineteen species of butterflies and moths in Wallacea are globally threatened, all are 

endemic to the hotspot, 16 of them to single islands. The five endangered species are: 

Murphyôs crow (Euploea caespes), Wallaceôs golden birdwing (Ornithoptera croesus), 

Kuekenthalôs yellow tiger (Parantica kuekenthali), Bonthain tiger (Parantica sulewattan) 

and Timor yellow tiger (Parantica timorica). Records of these species are scarce, with no 

KBA identified for P. timorica or the P. Philo, which is classified as vulnerable. 

 

There are seven species of dragonflies listed as globally threatened in the Wallacea 

region. All are endemic to single islands, three to a single site. Two are critically 

endangered, Protosticta gracilis, known only from the heavily developed region of Lake 

Tondano in North Sulawesi, and Protosticta rozendalorum from Sangihe. The 

endangered Procordulia lompobatang is known from Lompobatang in South Sulawesi 

and the vulnerable Paragomphus tachyerges from the Manupeu-Tanadaru National Park 

in Sumba. 

 

Decapods (e.g., shrimps and crabs): The number of freshwater and marine decapods is 

unknown but undoubtedly large. Thirty-two decapods in the Wallacea region are 

classified as globally threatened. One species is identified as critically endangered, 

Caridina linduensis, recorded only from the Lake Lindu, while 15 species are classified 

as endangered and 16 species as vulnerable. All of these freshwater shrimps and crab 

species are found only in Sulawesi, five of them on the Maros-Pangkep karst ecosystem, 

24 in Lake Poso and the Central Sulawesi Lakes, and two in a small area of North 

Sulawesi. 

 

Calanoida (copepods): One species is on the Red List, classified as vulnerable, from this 

region: Neodiaptomus lymphatus, recorded only in Lake Tempe in Sulawesi. 
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Mollusks: Two species of freshwater gastropods in the Wallacea region are classified as 

globally threatened, Tylomelania kruimeli (critically endangered) from Lake Mahalona, 

and Miratesta celebensis (vulnerable) from Lake Poso. One threatened bivalve, 

Corbicula possoensis (endangered), is also from Lake Poso.  

 

Two marine bivalves, both Tridacna spp. are classified as globally threatened: the giant 

clam (Tridacna gigas), and the southern giant clam (Tridacna derasa). Both of them are 

classified as vulnerable. Further data and information of these species is needed for 

updating their status.  

 

Coral:  There may be as many as 400 species of coral in Wallacea. Of these, 176 species 

are classified as globally threatened on the basis of their sensitivity to temperature change 

and susceptibility to bleaching (Carpenter et al. 2008). Nine of them are classified as 

endangered, and 167 as vulnerable. Information on the distribution is patchy, and many 

species are difficult to identify without microscopic examination. The data that is 

available suggests that most are widespread throughout the hotspot.  

 

Sea Cucumber (echinoderms): Sea cucumbers are threatened by overharvesting to 

supply the large Asian food market for Beche-de-mer. Ten species in Wallacea are 

globally threatened and five are endangeredðthe golden sandfish (Holothuria lessoni), 

the Holothuria scabra, the black teatfish (Holothuria nobilis), the Holothuria whitmaei, 

and the prickly redfish (Thelenota ananas). The vulnerable sea cucumber species are 

deep water redfish (Actinopyga echinites), the surf redfish (Actinopyga mauritiana), the 

blackfish (Actinopyga miliaris), the white teatfish (Holothuria fuscogilva) and the 

curryfish (Stichopus herrmanni). Holothuris nobilis is at the eastern edge of its range in 

Wallacea, while the other species are widespread in the Indian and Pacific oceans. 

 
   Table 3.2. Summary of Terrestrial Species Diversity and Endemism in Wallacea 
 

Taxonomic Group Total # of Species in 
Wallacea 

# of Species Endemic 
to the Hotspot 
(percent) 

# of Threatened 
Species in the Hotspot 
(percent) 

Plants 10,000 >1,500 (15) 66 (1) 

Mammals 222 127 (57) 64 (29) 

Birds 711 274 (39) 61 (9) 

Reptiles 222 99 (44) 10 (5) 

Amphibians 48 33 (68) 8 (17) 

Freshwater bishes 250 50 (20) 37 (15) 

Birdwing butterflies 80 40 (50) 7 (9) 

Coral 450 few 176 (39) 

   Sources: CI (2010); Burung Indonesia (2013). 
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4. CONSERVATION OUTCOMES DEFINED FOR THE HOTSPOT 
 

The Wallacea Hotspot is not strictly a preserve, an area managed solely to maintain its 

biodiversity in a pristine state. The region is expected to provide livelihoods for almost 30 

million people and to contribute to economic activities that are global in scope. Huge 

changes have already taken place in the regionôs ecosystems and in the numbers and 

distribution of species. These changes will continue and, in some cases, accelerate, as 

human populations grow and patterns of production and consumption change. For most 

species, these changes mean loss of habitat and increased pressure from harvesting and 

hunting, which result in smaller, more fragmented, more vulnerable populations. 

 

Even with unlimited resources, it would be impossible to maintain all the species and 

ecosystems in Wallacea in their present state. But resources are highly limited, so 

conservation has to compete for space with land uses that are more economically 

productive. Choices need to be made, therefore, about which sites, landscapes and species 

are the most important, feasible or urgent to conserve. CEPF refers to these priorities as 

ñconservation outcomes,ò and this chapter describes the process and results of defining 

conservation outcomes for Wallacea.  

 

These outcomes constitute a long-term agenda for Wallacea. With the time and funding 

available for its planned grant program, CEPF cannot address more than a small 

proportion of these priorities, so there is a second process to select those outcomes that 

are most important and appropriate to support through grant-making, which is the subject 

of chapters 11 and 12. 

 

4.1 Methodology 
 

CEPF defines conservation outcomes as ñthe entire set of conservation targets in a 

hotspot that needs to be achieved in order to prevent species extinctions and biodiversity 

loss.ò Conservation outcomes are defined in terms of species, and more specifically, 

species that are threatened with extinction globally. Action to address the threats may be 

focused on the species themselves (i.e., the fate of individual members of a population), 

on sites where a species lives in significant populations, or for some species, on larger 

landscapes or corridors used by the populations. Conservation outcomes are thus 

described for specific species at three levels ð species, site and corridor. In practice, 

however, most globally threatened species have conservation outcomes defined for them 

at only one or two levels. 

 

The first step in identifying conservation outcomes is the compilation of a list of species 

that are either globally threatened or of conservation concern in the hotspot. The global 

status of species is assessed by IUCN taxonomic specialist groups applying standard 

criteria on a species population, population trends, life cycle and threats. CEPF defines 

conservation outcomes for species that are considered critically endangered, endangered 
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or vulnerable by IUCN.
3
 To compile a list of globally threatened species in Wallacea, 

data was downloaded from the IUCN Red List website (www.iucnredlist.org) for 

Indonesia and Timor-Leste. Then, for Indonesian species, the known range was examined 

to identify species believed to occur within the Wallacea hotspot boundaries. As new and 

revised assessments were uploaded, the list was rechecked during the ecosystem profile 

process. The final list used for this profile is data available on the IUCN Red List website 

on Nov. 1, 2013, and is contained in Annex 1. 

 

Because the biggest threat to species globally is habitat loss and degradation, 

conservation action focuses on protecting and managing sites that still contain suitable 

habitat and viable populations. Site protection can be highly efficient because a whole 

ecosystem, with all its biodiversity and functions, can be conserved at the same time. As 

a consequence, almost every globally threatened species has a site-based conservation 

outcome defined for it; the only ones that do not are those for which either no such site is 

known or no site can be defined that would make a meaningful contribution to the species 

conservation. Some species, however, face threats, such as direct exploitation (harvesting 

or trapping) or competition with invasive species, that may not be overcome with the 

preservation of intact habitat in well-managed conservation areas alone. These species 

require the definition of species-level conservation outcomes, and the actions may 

include legal protection, investigation and enforcement to address smuggling, and public-

awareness campaigns. 

 

Species outcomes are the complete list of globally threatened species found in the 

hotspot. Most of the species on this list will be most effectively protected through 

protection of their habitat (i.e., through site and corridor outcomes); however, a subset is 

threatened by targeted exploitation for consumption, trade or other pressures that may not 

be addressed effectively through site protection. As a result, they need specific 

conservation actions that are identified and prioritized on the basis of their IUCN list 

status. Information on the threats comes from the IUCN Red List accounts, other 

literature, and information from taxonomic experts and stakeholders in the workshops run 

during profile development. The species listed in the annexes of the Convention on 

International Trade in Endangered Species (CITES) also provide a reference. 

 

Species outcomes do not include species classified by IUCN as data deficient; however, 

ñcandidate species outcomesò were identified for those data-deficient species that, based 

on available information, are either rare or have a very limited range. The rationale for 

identifying these candidate speciesô outcomes is that further research to determine the 

species status is a priority. 

 

Site outcomes are called key biodiversity areas (KBAs) by CEPF, and their definition is 

detailed in Langhammer et al. (2007).
4
 In summary, a KBA is an area that, based on the 

best available data, is thought to contain a population of a globally threatened species, a 

                                                 
3
 Detailed definitions of these categories are avalable at www.iucnredlist.org/technical-

documents/categories-and-criteria/2001-categories-criteria#definitions. 
4
 Detailed methodology and discussion of assumptions and rationale for the selection of KBAs is available 

in Langhammer et al. (2007), available at http://data.iucn.org/dbtw-wpd/edocs/PAG-015.pdf. 

http://www.iucnredlist.org/technical-documents/categories-and-criteria/2001-categories-criteria#definitions
http://www.iucnredlist.org/technical-documents/categories-and-criteria/2001-categories-criteria#definitions
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globally significant proportion of the population of an endemic species or a species that is 

highly dependent on the conservation of the site. The criteria for selection of KBAs are 

summarized in Table 4.1. 

 
Table 4.1. Criteria for the Definition of KBAs 
 

¶ Criterion ¶ Subcriteria ¶ Thresholds for Triggering KBA 
Status 

Vulnerability: 

Regular occurrence of a globally 
threatened species at the site 

¶ None Critically Endangered (CR) and 
Endangered (EN) species ð 
presence of a single individual 
Vulnerable species (VU) ð 30 
individuals or 10 pairs 

Irreplaceability: 
Site holds x% of a speciesô global 
population at any stage of the 
speciesô life cycle 

Restricted-range species. Species 
with a global range less than 
50,000 km

2
 

5% of global population at site 

Species with large but clumped 
distributions 

5% of global population at site 

¶ Globally significant congregations 1% of global population 
seasonally at the site 

¶ Globally significant source 
populations 

Site is responsible for maintaining 
1% of global population 

¶ Bioregionally restricted 
assemblages 

To be defined 

Source: Langhammer et al. (2007) 

 

The starting point for the identification of terrestrial KBAs  in Wallacea was the 

Important Bird Areas analysis carried out by BirdLife International and local partners in 

each country (Rombang et al. 2002, Trainor et al. 2007, Chan et al. 2004). This 

identification of IBAs used the same criteria as KBAs, but applied them only to bird 

species (the KBA identification process is based on the IBA concept). All IBAs defined 

for globally threatened bird species, or under irreplaceability criteria, i.e., restricted range 

species or globally significant congregations, automatically qualify as KBAs. We added 

to this initial list the set of sites identified by the Alliance for Zero Extinction (AZE), 

which identifies sites that hold a critically endangered or endangered single-site endemic 

species. AZE sites also automatically qualify as KBAs. Using locality records for non-

bird globally threatened species, the coverage of other species in this preliminary set of 

KBAs was assessed and additional sites were identified for species, with special efforts 

made to identify additional sites for species covered by fewer than five sites on the initial 

list.  

 

The identification of KBAs is dependent on the availability of locality records of the 

globally threatened or restricted-range species concerned. This poses a challenge because, 

by definition, many globally threatened species are little known and have few records. 

Range maps (e.g., on the IUCN Red List website) make assumptions about species ranges 

based on point localities and the extent of suitable habitat. The identification of KBAs, 

however, used only definite records of the presence of the species, and did not make 

assumptions about species presence extrapolated from range maps. The justification for 

this approach is that identifying sites on the basis of range maps risks assuming that a 

species is being conserved at a site when in fact it may not be. 
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Data sources for locality records were: 

 

¶ IUCN Red List (IUCN 2013) and BirdLife International documentation, including 

the Important Bird Areas Directory for Asia (Chan et al. 2004), Maluku, Nusa 

Tenggara (Rombang et al. 2002), Sulawesi and Timor-Leste (Trainor et al. 2007). 

¶ Published literature, in particular The Ecology of Nusa Tenggara and Maluku 

(Monk et al. 2003), The Ecology of Sulawesi (Whitten 1987), Birds of Wallacea 

(Coates and Bishop 1997), Mammals of the South-West Pacific and the Moluccan 

Islands (Flannery 1995). 

¶ Online databases, such as FishBase (www.fishbase.org), and the databases of 

museums and botanic gardens, including the Royal Botanic Gardens, Kew, in the 

United Kingdom. 

¶ Information from experts. 

¶ Unpublished observations from field workers, amateur enthusiasts, and local 

people knowledgeable about specific sites, who participated in the eight regional 

workshops or communicated directly with the team. 

¶ The National Biodiversity Strategy and Action Plans, and the National Ecological 

Gap Analysis, for Indonesia and Timor-Leste. 

¶ The Red Data Book of Threatened Species in Asia, the World Bird Database of 

BirdLife International (www.birdlife.org), and the World Database on Protected 

Areas (www.wdpa.org). 

 

KBAs are spatial units, so it is necessary to draw a polygon around the speciesô locality to 

define the KBA boundary. In a few cases, the large number of geo-located records made 

it possible to draw a polygon using the point localities. In most cases, however, only a 

single point was available, so polygons were drawn using the boundary of apparently 

suitable habitat, when this could be seen on a satellite image. Where obvious ecological 

boundaries were not available but there was a protected area, existing protected areas 

boundaries were also used to define KBAs. However, where an ecological zone clearly 

had a different boundary from the protected area, the ecological boundary was given 

preference, as KBAs are intended to contain a specific conservation value and not be 

limited by administrative boundaries. Boundaries of IBAs and AZE sites, where they 

existed, were a starting point, but in many cases they were revised through this process. 

Many published site records refer to named places (e.g., national parks and mountains), 

but do not provide a geo-located reference. These references were used as long as they 

could be attributed to a sufficiently specific area. References that named only the island, 

for example, were not used. 

 

The biological prioritization  of KBAs uses a scoring system based on the concepts of 

vulnerability and irreplaceability (Langhammer et al. 2007). Terrestrial KBAs are 

categorized as extreme, high, medium or low for each of these factors following the 

criteria described in tables 4.2 and 4.3. Where a single KBA has several species with 

different vulnerability and irreplaceability scores, the highest one is used. 

 



26 

 
Table 4.2. Criteria Used to Assign Species-based Vulnerability Scores to SpeciesïSite 
Pairs 
 

¶ Species-based Vulnerability Score ¶ Global Threat Status 

¶ Extreme ¶ Critically endangered 

¶ High ¶ Endangered 

¶ Medium ¶ Vulnerable 

¶ Low ¶ Near-threatened and least concern 

Source: Langhammer et al. (2007). 

  
   Table 4.3. Criteria Used to Assign Irreplaceability Score to SpeciesïSite Pairs 
 
¶ Irreplaceability Score ¶ Criteria if Population Data Is 

Available 
¶ Criteria if No Population Data Is 

Available 

Extreme  

¶  

Sites known or inferred to hold³ 95% of 
the global population of a species  

Sites holding a species endemic to the 
country/region that is not known to 
occur at any other site 

High  

¶  

Sites known or inferred to hold³ 10% 
but <95% of the global population of a 
species  

Sites holding a species endemic to the 
country/region that is known to occur 
only at 2 to 10 sites or sites holding a 

species that globally is only known to 
occur at 2 to 10 sites  

Medium  

¶  

Sites known or inferred to hold³ 1% but 
<10% of the global population of a 
species 

Sites holding a species endemic to the 
country/region that is known to occur 
only at 11 to 100 sites or sites holding 
a species that globally is known to 
occur only at 11 to 100 sites  

Low  

¶  

Sites known or inferred to hold <1% of 
the global population of a species  

Sites holding a species endemic to the 
country/region that occurs at more 
than 100 sites or sites holding a 
species that globally is known to occur 
at >100 sites  

Source: Langhammer et al. (2007). 

 

The irreplaceability score is intended to represent how many opportunities (sites) there 

are to conserve a particular species; however, there is a risk that lack of locality data can 

lead to underestimating how many sites there are for a species, and thus allocating it an 

irreplaceability score that is too high (a low number of sites causes a high irreplaceability 

score). To minimize these errors, an adjusted KBA number was assigned to each species 

and used to calculate the irreplaceability score based on the criteria in Table 4.3. For 

species that are endemic to Wallacea, the adjusted KBA number is an estimate of the 

number of KBAs with suitable habitat for the species that occur within the species range 

in the hotspot. For species that are not endemic to Wallacea, the adjusted KBA number is 

based on an assumption about the likely number of sites globally where the species 

occurs, applying the relevant categories (2 to 10 sites, 11 to 100 sites, and more than 100 

sites). Actual and adjusted KBA numbers are given in Appendix 1. 

 

 

Complementarity analysis: As noted in the Conservation Outcomes section below, the 

biological prioritization method described above resulted in the identification of 24 

highest priority KBAs, but did not satisfactorily distinguish between the rest. An 

alternative approach was therefore used to complement the biological prioritization, with 
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identification of the minimum network of sites needed to ensure that all globally 

threatened species in Wallacea are represented in at least one KBA. The analysis began 

with identifying the most unique site, defined as the one with the highest number of 

species found nowhere else. The second step was to select sites with the greatest number 

of species that are represented at only two sites, and so on, until all trigger species had 

been covered at least once. All sites with ñsingle siteò species automatically qualified 

under this analysis. 

 

Marine site outcomes: For most globally threatened marine species, there is very little 

locality data available, because marine survey work has focused more on ecosystem 

monitoring. Data is especially scant for species that are difficult to identify; for example, 

more than half of the globally threatened marine species are corals that in some cases 

require laboratory examination to identify. For a minority of vulnerable marine species 

(e.g., the Napoleon wrasse, Cheilinus undulatus, and the bump-head parrotfish, 

Bolbometopon  muricatum) that are widespread and familiar to local stakeholders, a large 

number of sites are known, but it is difficult to confirm if there is a significant population. 

Overall, the marine species data allowed the identification of 74 marine KBAs on the 

basis of the presence of trigger species, but experts confirmed that this was clearly not 

representative of the distribution and richness of marine sites in the region.  

 

To overcome this problem, a list of potential additional KBAs was generated from 

existing marine prioritization exercises. Several exercises have been carried out in recent 

years and form the basis of ambitious plans for expansion of the marine protected area 

network in Wallacea. These assessments use measures of ecosystem quality (coral cover 

and the presence of seagrass beds and mangroves) as the basis for identifying priority 

sites. Globally threatened marine species were classified according to their main habitat, 

and then information on species habitat and range was overlaid with the sites identified in 

the priority-setting exercises to generate a list of sites where the globally threatened 

species are likely to occur. Because these are not confirmed locality records, they are 

referred to as ñhypothetical recordsò and the sites are known as ñcandidate KBAs.ò An 

additional 66 candidate marine KBAs were identified using this method.  

 

Corridors  are large landscape units defined for the purposes of maintaining ecological 

and evolutionary processes that species and sites depend on. They can be identified for 

specific species that rely on larger areas of habitat than can be conserved in a single 

KBA. These landscape species may range widely during their life cycle or daily search 

for food. (They are typically larger species or those dependent on food sources with 

seasonal and clumped distribution, such as frugivores.) Alternatively, they may be 

species that are not mobile but occur at very low densities, such that a viable population 

can be maintained only by conserving individuals of the population in a very large area. 

Corridors can also be identified because they provide habitat connectivity between 

KBAs, and because they provide environmental services, such as watershed protection, 

that are of ecological and economic importance. 

 

Terrestrial corridor outcomes are defined for landscape species and for the role of the 

corridor in maintaining ecosystem services and connectivity between KBAs. Landscape 
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species were identified by assessing globally threatened species within the hotspot based 

on their home range, feeding habits, and body size. Corridors were identified based on the 

known ranges of landscape species, with their boundaries drawn to reflect the 

approximate limits of suitable habitat for the species concerned, which in almost all cases 

are forests. Corridors necessary for the maintenance of habitat connectivity and 

ecosystem services were identified by clusters of KBAs with similar habitats and species 

in a landscape matrix that shares some of their characteristics, and thus act as conduits for 

the exchange of individuals between populations. The functions of corridors in 

maintaining water catchments for areas of high-population density and agricultural 

productivity were also considered. In practice, there was a high degree of overlap 

between factors used for identifying corridors so that the major remaining forested 

landscapes on each of the main islands in Wallacea were identified as corridors. 

 

Corridors were prioritized based on their biological importance using a complementarity 

approach ð starting with the corridor with the highest number of landscape species, 

followed by the corridor that has the largest number of species not found in the first. 

Where corridors scored equally, preference was given to those with higher numbers of 

critically endangered and endangered-landscape species. 

 

Marine corridors  are defined as large areas that contain critical populations or processes 

(such as spawning sites or feeding concentrations) and were defined on the basis of 

consultations with experts. Identification of marine corridors helps to overcome some of 

the uncertainty associated with marine KBAs, noted above, because it allows the 

definition of large areas of marine habitat where specific sites are not adequately known 

and individual animals are mobile. The boundaries of marine corridors are approximate, 

typically following the limits of near-shore reefs, shallow seas divided by deep ocean 

trenches (e.g., the outer and inner Banda Arcs) or other marine ecosystems. 

 

4.1.1 Methodological Limitations and Improving the Analysis 
 

As noted above, species and site outcomes are defined using the IUCNôs global standard 

criteria, which has the advantage of being a standard ñcurrencyò for categorizing the level 

of threat to a species. It does, however, have the following limitations: 

 

¶ Because not all species have been assessed to determine their Red List status, 

there will be species in danger of extinction that are not included in the list of 

trigger species and may not be covered by the conservation outcomes identified. 

¶ For those species that have been assessed as globally threatened, data on 

population size, threats and trends are rarely available. The possibility of errors in 

assigning threat status, therefore, cannot be eliminated. 

¶ The identification of KBAs based on locality data, not range maps, avoids the risk 

of conserving a site where a species is assumed to exist but may not. Doing so, 

however, risks missing important sites because data on distribution is often 

incomplete. 

¶ The dependence on species as the basis for defining conservation outcomes means 

that the discovery of new species and changes in species taxonomy, particularly 
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splitting one species into several, will affect the selection and prioritization of 

conservation outcomes 

 

None of these limitations invalidates the approach, and alternative approaches also have 

risks associated with them, including the possibility that when conservation efforts are 

focused on the largest or most diverse sites, highly specialized, scarce species may be 

missed. The limitations do, however, suggest that this Ecosystem Profile should be 

viewed as a snapshot of Wallacea based on the available data in November 2013. The 

following actions are priorities for improving the effectiveness of the definition of 

conservation outcomes: 

 

¶ Implement studies, and publish existing studies, to describe new species and 

clarify the taxonomic status of many known species. 

¶ Complete Red List assessments for more species in the Wallacea region, with 

special emphasis on (a) those species groups that have not yet been widely 

assessed, and (b) data-deficient species (see candidate species outcomes research 

in Section 4.2.1.1 and Table 4.9), which apparently have limited ranges and small 

populations. 

¶ Carry out field work to improve knowledge of the status and distribution of 

threatened species, particularly those known only from a single to a few KBAs. 

¶ Review the distribution of nonglobally threatened endemic species within 

Wallacea. Identify further restricted range species, and review how well these are 

covered in the existing network of KBAs. 

¶ Develop a mechanism to locate, store and facilitate access to relevant data, and 

use this to periodically re-evaluate the conservation outcomes. 

 

4.2 Conservation Outcomes 
 

4.2.1 Species Outcomes  
 

Species outcomes consist of the list of globally threatened species found in the hotspot. 

As of Nov. 1, 2013, 560 species in Wallacea were classified as threatened with extinction 

by IUCN (critically endangered, endangered or vulnerable). Of these species, 308 are 

terrestrial or freshwater and 252 marine. The complete list of trigger species in Wallacea 

is in Annex 1. 

 

Thirty-five species in Wallacea are classified as critically endangered by IUCN. Twenty-

six of them are endemic to the hotspot, and of these, 13 are known only from one site 

(Table 4.4). 

 

One critically endangered species, the Christmas Island frigatebird (Fregata andrewsi) 

breeds outside the hotspot and roams widely throughout the region as a nonbreeding 

visitor. Another, the marine hawksbill turtle (Eretmochelys imbricata), is recorded 

throughout the hotspot. There are no specific locality records for three others: the dwarf 

pygmy goby (Pandaka pygmaea), the pondicherry shark (Carcharhinus hemiodon) and 

the largetooth sawfish (Pristis pristis). None of these is endemic to the hotspot, and all 
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are expected to be distributed widely if scarcely across the region. Of the remaining 30 

critically endangered species recorded in the hotspot, the Sulawesi subregion has 21, with 

one, the yellow-crested cockatoo (Cacatua sulphurea), shared with the Lesser Sundas, 

the tree Shorea selanica shared with Maluku, and the rest endemic to the subregion. In 

northern Sulawesi, seven critically endangered species are endemic to the islands of Siau, 

Sangihe and Salibabu (Talaud).
5
 Another five are freshwater species endemic to lakes on 

Sulawesi ð one each in Lake Tondano, Lake Lindu (Lore Lindu), Lake Mahalona and 

three in Lake Poso. Maluku has seven critically threatened species, including three 

single-island endemic birds on Seram, Boano and Buru, and two tree species that are 

endemic to Wallacea, one tree species that also occurs on New Guinea, and the Chinese 

crested tern (Sterna bernsteini), a very rare, nonbreeding visitor to the region. The Lesser 

Sundas has five critically endangered species: the yellow-crested cockatoo (Cacatua 

sulphurea) and the Flores hawk-eagle (Nisaetus floris) occur on several islands in the 

subregion; the freshwater snake-necked turtle (Chelodina mccordi) is known from only 

two sites on the small island of Rote, and Lake Iralaloro in Nino Konis Santana National 

Park, at the eastern end of Timor-Leste. The black-winged starling (Sturnus 

melanopterus) occurs in the Lesser Sundas in margin of the hotspot, on Lombok, and has 

its main distribution outside the region, while the tree Hopea sangal occurs in the Lesser 

Sundas and throughout Southeast Asia. 

 
Table 4.4. Critically Endangered Species in Wallacea 
 

                                                 
5
 Reviews of the taxonomy and Red List status of birds on Sangihe will increase the total number of critically 

endangered species on Sangihe from five to seven, and from seven to nine for this group of islands, with the addition of 

Sangihe dwarf kingfisher (Ceyx sangirensis) and Sangihe golden bulbul (Thapsinillas platenae) (N. Collar in litt., 

January 2014) 

Species 
Code 
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52265 

Adrianichthys 
kruyti 

Duckbilled 
buntingi CR Yes Yes 1 

Endemic to Lake Poso, Central 
Sulawesi 

109345 

Ailurops 
melanotis 

Talaud bear 
cuscus CR Yes No  2 

Endemic to Sangihe and 
Talaud islands, North Sulawesi 

63340 

Bunomys 
coelestis 

Lompobattang 
bunomys CR Yes Yes 1 

Endemic to Karaeng ð 
Lompobattang Mountains, 
South Sulawesi 

1398 

Cacatua 
sulphurea

*1
 

Yellow-crested 
cockatoo CR Yes No  88 

All Lesser Sundas, Southeast 
and Central Sulawesi 

60353 

Carcharhinus 
hemiodon 

Pondicherry 
shark CR No No 0 

Possibly throughout Wallacea 

  

Caridina 
linduensis   CR Yes Yes 1 

Endemic to Lore Lindu Lake, 
Central Sulawesi 

1375 

Charmosyna 
toxopei 

Blue-front 
lorikeet CR Yes No 2 

Endemic to Buru Island, Maluku 

65659 

Chelodina 
mccordi 

Snake-necked 
turtle CR Yes No  3 

Rote, Nusa Tenggara and 
Timor-Leste 

9816 

Colluricincla 
sanghirensis 

Sangihe shrike-
thrush CR Yes Yes 1 

Endemic to Sangihe island, 
North Sulawesi 

5764 

Corvus 
unicolor Banggai crow CR Yes No  1 

Endemic to the Peleng-Banggai 
Islands, Central Sulawesi 
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66265 

Eretmochelys 
imbricata 

Hawksbill sea 
turtle CR No No 14   

6062 

Eutrichomyias 
rowleyi 

Caerulean 
Paradise-
flycatcher CR Yes No 2 

Endemic to Sangihe Island, 
North Sulawesi 

3847 

Fregata 
andrewsi 

Christmas 
Island 
frigatebird CR No No  2 

Scarce nonbreeding visitor 
throughout Wallacea 

80574 Hopea sangal Sangal CR No No  3 

Lesser Sundas and widely 
found in southeast Asia to the 
west of the Wallacea line 

66238 

Leucocephalo
n yuwonoi 

Sulawesi forest 
turtle CR Yes No  5 

Central and North Sulawesi 

63084 Macaca nigra 
Celebes crested 
macaque CR Yes No  8 

Endemic to forests in North 
Sulawesi 

80223 

Madhuca 
boerlageana   CR No No  3 

Maluku and New Guinea 

64157 

Melomys 
fraterculus 

Manusela 
Melomys CR Yes Yes 1 

Endemic to Seram Island, 
Maluku 

6107 

Monarcha 
boanensis 

Black-chinned 
monarch CR Yes Yes 1 

Endemic to Boano Island, 
Maluku 

31547 Nisaetus floris 
Flores Hawk- 
eagle CR Yes No 14 

Distributed widely in Lombok, 
Sumbawa, Flores 

30061 

Otus 
siaoensis Siau scops-owl CR Yes Yes 1 

Endemic to Siau Island, North 
Sulawesi 

53849 

Pandaka 
pygmaea

*2
 

Dwarf pygmy 
goby CR No No 0 

Recorded from Sulawesi only 
(site unknown), also Philippines 

60712 Pristis pristis 
Largetooth 
sawfish CR No No 0 

Possibly throughout Wallacea 

111910 

Protosticta 
gracilis 

Minahasa 
damselfly CR Yes Yes 1 

Endemic to Lake Tondano, 
North Sulawesi 

111313 

Protosticta 
rozendalorum 

Rozendaalôs 
damselfly CR Yes No  2 

Endemic to Sangihe Island, 
North Sulawesi 

78582 

Shorea 
montigena   CR Yes No  5 

Endemic to Maluku subregion  

77120 

Shorea 
selanica   CR Yes No  11 

Maluku and Sulawesi bioregion 

3264 

Sterna 
bernsteini 

Chinese 
Crested-tern CR No No  1 

Single record from Maluku 

6821 

Sturnus 
melanopterus 

Black-winged 
starling CR No No  1   

1014343 

Tarsius 
tumpara 

Siau Island 
Tarsier CR Yes Yes 1 

Endemic to Siau Island, North 
Sulawesi 

  

Tylomelania 
kruimeli   CR Yes Yes 1 

Endemic to Lake Mahalona, 
South Sulawesi 

78216 

Vatica 
flavovirens   CR Yes No 6 

Sulawesi (all) 

53870 

Weberogobiu
s amadi Poso Bungu CR Yes Yes 1 

Endemic to Lake Poso, Central 
Sulawesi 

52273 

Xenopoecilus 
poptae Poptaôs Buntingi CR 

End
emi
c Yes 1 

Endemic to Lake Poso, Central 
Sulawesi 

30062 

Zosterops 
nehrkorni 

Sangihe White-
eye CR Yes yes 1 

Endemic to Sangihe island, 
North Sulawesi 

*
1
 The cockatoo is one of the few species that was probably over-recorded. It is well known by local people 

because it is valuable and distinctive. As a result it is reported from many KBAs, but in reality the number of 
KBAs with a significant population is much smaller, probably under 10. 
*

2
 No data was found to identify a KBA for the dwarf pygmy goby. Records of the species come from 

Indonesia and the Philippines, so it is assumed to occur at a large number of sites globally. 
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There are 108 species classified as endangered in Wallacea, of which 83 are terrestrial 

and 25 are marine. Marine species include three whales, two marine turtles and nine 

corals. Terrestrial species include 23 mammals, 20 birds, 15 shrimps and crabs, and seven 

plants. Of these, 77 are endemic to Wallacea, and 24 are known from only a single KBA. 

 
Table 4.5. Numbers of Globally Threatened Species in Wallacea, and Totals per Region and 
Country  
 

  IUCN Red List Status 
Species Distribution by 
Bioregion 

Species 
Distribution by 
Country 

Taxonomic 
Group CR EN VU total Sul Mal LS IND T-L 

Amphibians 0 4 4 8 6 1 1 8 0 

Birds 12 20 29 61 29 16 20 61 6 

Calanoida 0 0 1 1 1 0 0 1 0 

Decapoda 1 15 16 32 32 0 0 32 0 

Freshwater fish 4 4 29 37 37 0 0 37 0 

Freshwater 
Gastropods and 
Bivalves 1 1 1 3 3 0 0 3 0 

Lepidoptera 0 5 14 19 10 4 6 19 2 

Mammals 5 23 36 64 40 13 15 64 2 

Odonata 2 1 4 7 4 2 1 7 0 

Plants 5 7 54 66 36 23 18 66 4 

Reptiles 2 3 5 10 6 2 7 10 2 

Corals 0 9 167 176 171 172 168 176 168 

Marine fish 2 6 46 54 51 48 45 54 46 

Marine 
mammals 0 3 2 5 5 5 5 5 5 

Marine mollusk 0 0 2 2 2 2 2 2 2 

Marine reptiles 1 2 2 5 5 5 5 5 5 

Sea cucumbers 0 5 5 10 10 10 9 10 9 

  35 108 417 560 448 303 302 560 251 

Note: Some species occur in more than one region, and all of the species found in Timor-Leste also occur in 
Indonesia, which is why the sum of the totals is more than 560. 
 

4.2.1.1 Priorities for Species Research 

 

The lack of data on the range of globally threatened species was a major constraint in the 

identification and prioritization of KBAs. For six terrestrial globally threatened species, 

no data was found to support the identification of site outcomes in Wallacea (Table 4.8). 

It is likely that these species already occur in existing KBAs, but field work is needed to 

confirm this and thus ensure that the protection of these species is addressed. In addition, 

143 species in Wallacea are defined by IUCN as data deficient. All of them require 

further work to clarify their status and distribution, but the 34 species listed in Table 4.9 
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are prioritized because available information suggests they are very rare or have a limited 

range. They are thus strong candidates to be assessed as globally threatened species once 

adequate data is available. 

 
Table 4.8. Terrestrial Globally Threatened Species in Wallacea for Which No KBAs Could 
Be Identified  
 

Scientific 
Name 

English 
Name Group 

Red 
List 
Status Distribution Action Required 

Euploea 
caespes 

Murphyôs 
crow Lepidoptera EN 

Adonara, Sumba, 
Pura, East Nusa 
Tenggara 

Surveys to locate sites for 
the species 

Parantica 
philo 

Sumbawa 
tiger Lepidoptera VU 

Sumbawa, West 
Nusa Tenggara 

Surveys to locate sites for 
the species 

Parantica 
timorica 

Timor 
yellow 
tiger Lepidoptera EN 

Timor, East Nusa 
Tenggara and Timor-
Leste 

Surveys to locate sites for 
the species 

Pandaka 
pygmaea 

Dwarf 
pygmy 
goby 

Fresh and 
marine 
water fish CR 

Indonesia, 
Philippines, Fiji, New 
Guinea 

Clarification of distribution 
and reassessment of threat 
status 

Rhinolophus 
canuti 

Canoetôs 
horseshoe
-bat Mammal VU 

Timor, East Nusa 
Tenggara and Timor-
Leste 

Single record from Timor 
may be a distinct form; 
requires further survey and 
clarification of taxonomy 

Erythrina 
euodiphylla  Plant VU 

Timor, East Nusa 
Tenggara and Timor-
Leste 

Persistence of the species 
on Timor (single record in 
1968) needs to be confirmed 

 
Table 4.9. Candidate Species Outcomes for Data-Deficient Terrestrial Species Likely to Be 
Assessed as Globally Threatened 
 

Scientific Name 
Species 
Groups 

Common 
Name Site Island Notes (1) 

Rhacophorus 
edentulus Amphibian None Sulawesi Known only from holotype specimen. 

Mycalesis tilmara 
Lepidopter
a None 

Sangihe, 
Siau 

This species is endemic to the islands of 
Sangihe and Siau. 

Crocidura  tenuis Mammal Timor shrew Timor 

So far known, known from only two 
locations, but expected to occur more 
widely on the island, especially at higher 
elevations. 

Crunomys 
celebensis Mammal 

Sulawesi 
shrew 
mouse Sulawesi 

Known from three specimens collected in 
the mid-1970s, captured accidentally. 
There has been limited survey work 
involving appropriate survey techniques. 

Melomys 
cooperae Mammal 

Yamdena 
Island 
melomys Yamdena Known only from holotype specimen. 

Prosciurillus 
abstrusus Mammal 

Secretive 
dwarf 
squirrel Sulawesi Known only from the type locality. 

Rattus timorensis Mammal 
Timor forest 
rat Timor Known only from holotype specimen. 

Rhinolophus 
montanus Mammal 

Timorese 
horseshoe 
bat Timor 

The species is known only from the 
holotype, collected in 1979. 

Rousettus 
linduensis Mammal 

Linduan 
Rousette Sulawesi Known only from holotype specimen. 
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Scientific Name 
Species 
Groups 

Common 
Name Site Island Notes (1) 

Tarsius lariang Mammal 
Lariang 
tarsier Sulawesi 

Recently described, population status 
cannot be reasonably estimated. 
Additional surveys are needed. 

Tarsius pumillus Mammal 
Pygmy 
tarsier Sulawesi 

Known only from three museum 
specimen, and presumed to be extinct. 

Tarsius wallacei Mammal 
Wallaceôs 
tarsier Sulawesi 

Recently described, population status 
cannot be reasonably estimated. 
Additional surveys are needed. 

Argiolestes alfurus Odonata None Bacan 

Known only from the type-series of 20 
males and one female: North Moluccas, 
Indonesia.  

Celebophlebia 
dactylogastra Odonata None Sulawesi 

Known from three records from two 
localities. 

Diplacina cyrene Odonata None Buru 
Known from two records from two 
localities. 

Drepanosticta 
berlandi Odonata None Lombok Known from two records (prior to 1900). 

Gynacantha 
arthuri Odonata None Sumba 

Known only from the male holotype and 
female para-type. 

Huonia ferentina Odonata None Halmahera Known only from the holotype male. 

Ictinogomphus 
celebensis Odonata None Sulawesi 

Known only from two records both prior to 
1934. 

Nannophlebia 
buruensis Odonata None Buru Known from three records prior to 1930. 

Neurothemis 
nesaea Odonata None Sulawesi 

Known only from two males and one 
female. 

Palaiargia  optata Odonata None Obi 
Known only from two records prior to 
1954. 

Palaiargia 
tanysiptera Odonata None Halmahera 

Known from two localities and the type 
series. 

Pseudagrion 
schmidtianum Odonata None Timor Known only from the type series. 

Zygonyx ilia Odonata None Sulawesi 
Only known from the original description 
based on one male 

Daemonorops 
schlechteri Plant None Sulawesi Known only form holotype specimen. 

Drymophloeus 
oliviformis Plant None Ambon 

Confined to Ambon Island. The genus is in 
need of taxonomic revision. 

Nephentes nigra Plant None Sulawesi 
Newly described species, no data on 
population. 

Cyrtodactylus 
deveti Reptile 

Moluccan 
bow-fingered 
gecko Morotai 

Endemic to Morotai, Halmahera. Known 
only from a few specimens. 

Cyrtodactylus 
gordongekkoi Reptile None Lombok 

Known only from two specimens from 
Lombok 

Cyrtodactylus 
wetariensis Reptile 

Wetar bow-
fingered 
gecko Wetar 

Known only from its type locality on Wetar 
Island  

Enhydris 
matannensis Reptile 

Matano mud 
snake 

Sulawesi, 
Muna 

known from the type locality, Lake 
Matana, Sulawesi, and near Raha on 
Muna Island 

Lepidodactylus 
oortii Reptile None 

Banda, 
Damar, 
Yamdena 

The habitat preferences of this species are 
unknown, but it is known to be arboreal 
and insectivorous. 

Luperosaurus  
iskandari Reptile None Sulawesi 

Known only from the holotype specimen, 
collected in 1998 (Brown et al. 2000). 
Members of genus are rare and secretive. 

(1) From IUCN Red List accounts, www.iucnredlist.org 
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4.2.2 Site Outcomes 
 

4.2.2.1. Terrestrial KBAs 

 

An initial list of KBAs based on BirdLife Internationalôs Important Bird Areas analysis 

covers 126 IBAs (110 in Indonesia and 16 in Timor-Leste), of which 119 are identified 

for globally threatened bird speciesðfive on small islands, identified for restricted-range 

bird species, and two for congregatory species (in this case, globally significant sea bird 

breeding colonies on remote islands). Sixteen Alliance for Zero Extinction sites (of which 

three are additional to the IBA list) were added to this initial list of KBAs, giving a total 

of 129 sites. Locality records for other globally threatened species were obtained from 

literature, stakeholder workshops, and expert consultations, and used to define new sites. 

The final list comprises 251 terrestrial KBAs, with 105 in the Lesser Sundas (82 in Nusa 

Tenggara and 23 in Timor-Leste), 95 in Sulawesi, and 51 in Maluku (Table 4.10). It is 

important to recognize that the identification of KBAs depends on the availability of site 

locality data for globally threatened species, and for some species, this is very limited. 

This analysis of conservation outcomes will need to be revised periodically as further 

data becomes available. 

 

The 251 terrestrial KBAs in Wallacea cover 9.5 million hectares, about 30 percent of the 

33.8 million hectare land surface. The average size of a terrestrial KBA is 37,892 

hectares. Sulawesi has fewer, larger KBAs, so although the subregion has only 37 percent 

of all KBAs, they comprise 55 percent of the included area. Conversely, the Lesser 

Sundas have 42 percent of KBAs but only 22 percent of the area, with an average size of 

20,000 hectares (Table 4.10). 

 
Table 4.10. Summary of the Number of Key Biodiversity Areas in the Wallacea Hotspot, 
Divided According to Biogeographic Regions and by Country 
 

  Terrestrial KBAs 
Marine KBAs + Candidate 
KBAs 

Total KBAs 

  Total Area (ha) Total Area (ha) Total Area (ha) 

Sulawesi 95 5,266,204 49 5,937,618 144 11,203,823 

Maluku 51 2,146,217 31 1,560,713 82 3,706,929 

Lesser 
Sundas 105 2,098,638 60 2,020,792 165 4,119,429 

Total 251 9,511,059 140 9,519,123 391 19,030,181 

       

Indonesia 228 9,131,438 128 9,389,572 356 18,521,010 

Timor-Leste 23 379,621 12 129,551 35 509,171 

Total 251 9,511,059 140 
9
, 

3
1 

1
9 

 

 

Terrestrial KBAs were ranked on the basis of vulnerability and irreplaceability scores, 

following the methodology for biological prioritization of KBAs described in Section 4.1.  
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Using this approach, 24 KBAs emerge as the highest priority because they are scored 

extreme for both irreplaceability and vulnerability. Table 4.11 lists these high-priority 

KBAs, and Appendix 3 lists all KBAs with their scores. 

 
Table 4.11. List of 24 Top-ranked Terrestrial KBAs, with at Least One Critically Endangered 
Species (Species Vulnerability = Extreme) and One Species Not Known from Any Other 
Site (Irreplaceability = Extreme). (Within this category, sites with single-site endemic 
critically threatened species are listed first)  
 

KBA Name, 
Province, and 
# of Globally 
Threatened 
Species  

Summary of Species at the Site that Score: 
- Extreme for Vulnerability (Critically 
Endangered) 
- Extreme for Irreplaceability (Single-site 
Endemic) Red List 

Status 
(Vulnerability) 

Believed to 
Be Single-
Site 
Endemic 
(Irreplace-
ability) 

AZE 
Site # Scientific Name 

Common 
Name 

Species 
Group 

Gunung 
Sahendaruman 
(North 
Sulawesi), 11 

Ailurops melanotis 
Talaud bear 
cuscus Mammal 

Critically 
endangered No 

IDN 18 

Colluricincla 
sanghirensis 

Sangihe 
shrike-thrush Bird 

Critically 
endangered Yes 

Eutrichomyias 
rowleyi 

Caerulean 
paradise-
flycatcher Bird 

Critically 
endangered No 

Protosticta 
rozendalorum  Odonata 

Critically 
endangered No 

Zosterops 
nehrkorni 

Sangihe 
white-eye Bird 

Critically 
endangered Yes 

Pulau Siau 
(North 
Sulawesi), 5 

Otus siaoensis 
Siau scops-
owl Bird 

Critically 
endangered Yes 

IDN 25 

Tarsius tumpara 
Siau Island 
tarsier Mammal 

Critically 
endangered Yes 

Danau 
Mahalona 
(South 
Sulawesi), 14 

Tominanga aurea  
Freshwater 
fish Vulnerable Yes 

 
Tylomelania 
kruimeli  

Freshwater 
snail 

Critically 
endangered Yes 

Danau Poso 
(Central 
Sulawesi), 21 

Adrianichthys 
kruyti 

Duckbilled 
buntingi 

Freshwater 
fish 

Critically 
endangered Yes 

 

Cacatua 
sulphurea 

Yellow-crested 
cockatoo Bird 

Critically 
endangered No 

Caridina 
acutirostris  Decapoda Vulnerable Yes 

Caridina caerulea 
Blue orph 
shrimp Decapoda Vulnerable Yes 

Caridina ensifera  Decapoda Vulnerable Yes 

Caridina 
longidigita  Decapoda Vulnerable Yes 

Caridina 
sarasinorum  Decapoda Vulnerable Yes 

Caridina schenkeli  Decapoda Vulnerable Yes 

Corbicula 
possoensis  

Freshwater 
Bivalves Endangered Yes 

Leucocephalon 
yuwonoi 

Sulawesi 
forest turtle Reptile 

Critically 
endangered No 

Migmathelphusa 
olivacea  Decapoda Endangered Yes 

Miratesta 
celebensis  

Freshwater 
snail Vulnerable Yes 
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KBA Name, 
Province, and 
# of Globally 
Threatened 
Species  

Summary of Species at the Site that Score: 
- Extreme for Vulnerability (Critically 
Endangered) 
- Extreme for Irreplaceability (Single-site 
Endemic) Red List 

Status 
(Vulnerability) 

Believed to 
Be Single-
Site 
Endemic 
(Irreplace-
ability) 

AZE 
Site # Scientific Name 

Common 
Name 

Species 
Group 

Oryzias nigrimas Black buntingi 
Freshwater 
fish Vulnerable Yes 

Oryzias 
orthognathus 

Sharpjawed 
buntingi 

Freshwater 
fish Endangered Yes 

Parathelphusa 
possoensis  Decapoda Vulnerable Yes 

Weberogobius 
amadi Poso bungu 

Freshwater 
fish 

Critically 
endangered Yes 

Xenopoecilus 
oophorus 

Egg-carrying 
buntingi 

Freshwater 
fish Endangered Yes 

Xenopoecilus 
poptae 

Poptaôs 
buntingi 

Freshwater 
fish 

Critically 
endangered Yes 

Danau 
Tondano 
(North 
Sulawesi), 4 

Protosticta gracilis  Odonata 
Critically 
endangered Yes 

 
Tondanichthys 
kottelati  

Freshwater 
fish Vulnerable Yes 

Karaengï
Lompobattang 
(S Sulawesi), 
19 

Bunomys coelestis 
Lompobattang 
bunomys Mammal 

Critically 
endangered Yes 

IDN 6 

Cupaniopsis 
strigosa  Plant Vulnerable Yes 

Procordulia 
lompobatang  Odonata Endangered Yes 

Lore Lindu 
(Central 
Sulawesi), 42 

Cacatua 
sulphurea* 

Yellow-crested 
cockatoo Bird 

Critically 
endangered No 

 

Caridina 
linduensis  Decapoda 

Critically 
endangered Yes 

Leucocephalon 
yuwonoi 

Sulawesi 
forest turtle Reptile 

Critically 
endangered No 

Vatica flavovirens  Plant 
Critically 
endangered No 

Xenopoecilus 
sarasinorum 

Sarasins 
minnow 

Freshwater 
fish Endangered Yes 

Manusela 
(Maluku), 21 Melomys aerosus 

Dusky 
melomys Mammal Endangered Yes 

IDN 13 

Melomys 
fraterculus 

Manusela 
melomys Mammal 

Critically 
endangered Yes 

Myristica perlaevis  Plant Vulnerable Yes 

Nesoromys 
ceramicus Seram rat Mammal Endangered Yes 

Rhynchomeles 
prattorum 

Ceram 
bandicoot Mammal Endangered Yes 

Shorea montigena  Plant 
Critically 
endangered No 

Shorea selanica  Plant 
Critically 
endangered No 

Pulau Buano 
(Maluku), 2 

Monarcha 
boanensis 

Black-chinned 
monarch Bird 

Critically 
endangered Yes 

IDN 20 

Feruhumpenai
ïMatano 
(Central 
Sulawesi), 46 

Caridina dennerli 
Cardinal 
shrimp Decapoda Endangered Yes 

 

Dermogenys 
weberi  

Freshwater 
fish Vulnerable Yes 

Knema celebica  Plant Vulnerable Yes 
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KBA Name, 
Province, and 
# of Globally 
Threatened 
Species  

Summary of Species at the Site that Score: 
- Extreme for Vulnerability (Critically 
Endangered) 
- Extreme for Irreplaceability (Single-site 
Endemic) Red List 

Status 
(Vulnerability) 

Believed to 
Be Single-
Site 
Endemic 
(Irreplace-
ability) 

AZE 
Site # Scientific Name 

Common 
Name 

Species 
Group 

Knema 
matanensis  Plant Vulnerable Yes 

Mugilogobius 
adeia  

Freshwater 
fish Vulnerable Yes 

Mugilogobius 
latifrons  

Freshwater 
fish Vulnerable Yes 

Myristica devogelii  Plant Vulnerable Yes 

Oryzias 
matanensis 

Matano 
Medaka 

Freshwater 
fish Vulnerable Yes 

Parathelphusa 
pantherina  Decapoda Vulnerable Yes 

Telmatherina 
abendanoni  

Freshwater 
fish Vulnerable Yes 

Telmatherina 
antoniae  

Freshwater 
fish Vulnerable Yes 

Telmatherina 
obscura  

Freshwater 
fish Vulnerable Yes 

Telmatherina 
opudi  

Freshwater 
fish Vulnerable Yes 

Telmatherina 
prognatha  

Freshwater 
fish Vulnerable Yes 

Telmatherina 
sarasinorum  

Freshwater 
fish Vulnerable Yes 

Telmatherina 
wahjui  

Freshwater 
Fish Vulnerable Yes 

Vatica flavovirens  Plant 
Critically 
endangered No 

Gunung Batu 
Putih 
(N. Maluku). 8 

Ornithoptera 
aesacus  Lepidoptera Vulnerable Yes 

 Shorea selanica  Plant 
Critically 
endangered No 

Mahawuï
Masarang 
(North 
Sulawesi), 13 

Macaca nigra 

Celebes 
crested 
macaque Mammal 

Critically 
endangered No 

 
Sundathelphusa 
rubra  Decapoda Vulnerable Yes 

Manupeu 
Tanadaru 
(E. Nusa 
Tenggara). 11 

Cacatua 
sulphurea 

Yellow-crested 
cockatoo Bird 

Critically 
endangered No 

 

Paragomphus 
tachyerges  Odonata Vulnerable Yes 

Mbelilingï
Tanjung Kerita 
Mese 
(E Nusa 
Tenggara), 13 

Cacatua 
sulphurea 

Yellow-crested 
cockatoo Bird 

critically 
endangered No 

 

Knema steenisii  Plant Vulnerable Yes 

Nisaetus floris 
Flores hawk-
eagle Bird 

critically 
endangered No 

Taliabu Utara 
(N. Maluku). 4 Shorea selanica  Plant 

critically 
endangered No 

IDN 27 

Tyto nigrobrunnea 
Taliabu 
masked owl Bird Endangered Yes 

Morowali 
(Central 
Sulawesi), 25 

Cacatua 
sulphurea 

Yellow-crested 
cockatoo Bird 

critically 
endangered No 

IDN 14 

Idea tambusisiana 
Sulawesi tree 
nymph Lepidoptera Vulnerable Yes 
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KBA Name, 
Province, and 
# of Globally 
Threatened 
Species  

Summary of Species at the Site that Score: 
- Extreme for Vulnerability (Critically 
Endangered) 
- Extreme for Irreplaceability (Single-site 
Endemic) Red List 

Status 
(Vulnerability) 

Believed to 
Be Single-
Site 
Endemic 
(Irreplace-
ability) 

AZE 
Site # Scientific Name 

Common 
Name 

Species 
Group 

Pulau Tana 
Jampea 
(South 
Sulawesi), 3 

Cacatua 
sulphurea 

Yellow-crested 
cockatoo Bird 

Critically 
endangered No 

IDN 28 

Monarcha everetti 
White-tipped 
monarch Bird Endangered Yes 

Ruteng 
(E Nusa 
Tenggara). 15 

Nisaetus floris 
Flores hawk-
eagle Bird 

Critically 
endangered No 

IDN 22 

Paulamys naso 
Flores long-
nosed rat Mammal Endangered Yes 

Suncus mertensi Flores Shrew Mammal Endangered Yes 

Sanana 
(N Maluku), 3 

Callulops kopsteini  Amphibian Endangered Yes 
IDN 24 

Shorea selanica  Plant 
Critically 
endangered No 

Gunung 
Kepala 
Madang, 
Maluku, 14 Troides prattorum  Lepidoptera Vulnerable Yes IDN 5 

 
Charmosyna 
toxopei  Bird 

Critically 
endangered No  

 Shorea montigena  Tree 
Critically 
endangered No  

 Shorea selanica  Tree 
Critically 
endangered No  

Pegunungan 
Tokalekaju, 
West Sulawesi, 
25 

Leucocephalon 
yuwonoi  Reptile 

Critically 
endangered No  

 Euploea cordelia  Lepidoptera Vulnerable yes  

 Euploea magou  Lepidoptera Vulnerable Yes  

 

Cacatua 
sulphurea  Bird 

Critically 
endangered No  

Aketajawe, 
North Maluku, 
10 

Nepenthes 
danseri  Plant Vulnerable Yes  

 Shorea montigena  Tree 
Critically 
endangered No  

Morotai, North 
Maluku (10) 

Guioa 
malukuensis  Tree Vulnerable Yes  

 
Madhuca 
boerlageana  Tree 

Critically 
endangered No  

Kokolomboi, 
Central 
Sulawesi, 2 Corvus unicolor w Bird 

Critically 
endangered Yes  

 
*Note: These are pre-1979 records and the species may no longer exist at this site. 

 

Thirteen of the highest priority sites are in the provinces of Sulawesi ð nine on the main 

island, and four on surrounding small islands, with clusters of priority KBAs in North and 

Central Sulawesi. Three sites are in East Nusa Tenggara, on Flores and Sumba. North 

Maluku has five sites, and Maluku has three. The two sites on the islands of North 

Sulawesi, Sangihe and Siau stand out for the high concentration of critically endangered 
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species in two very small areas of habitat. The forests and lakes of the central part of 

Sulawesi, Lore Lindu, Lake Poso, and the Malili lakes ð Mahalona, Matano and Towuti 

(Towuti scores high-high) ð are outstanding for the very high number of single-site 

endemics and threatened species. 

 

There is a second layer of priority KBAs that score extreme for either vulnerability or 

irreplaceability, and high for the other. There are 77 such KBAs. Another 42 combine 

scores of medium and extreme, while the remaining 108 combine high-high, or scores of 

high, medium and low (Annex 3). 

 

The 24 priority KBAs include 11 of the 16 Alliance for Zero Extinction sites in Wallacea. 

The remaining four AZE sites are covered by KBAs that score high (not extreme) for 

irreplaceability. AZE sites, which are defined for single-site, endangered or critically 

endangered species, would be expected to score extreme for irreplaceability. In these five 

cases, the difference is because: 

¶ The species that triggered the identification of the AZE site is known from 

another site (Roti Island, or Rote island, Salibabu). 

¶ The site defined as a single site by AZE is treated as two KBAs (Karakelang and 

Peleng-Banggai). 

 

The large number of KBAs in the second layer of biological priority does not offer a 

useful approach to prioritizing sites beyond the 24 identified above. To overcome this, a 

complementarity analysis was carried out to identify the minimum critical set of sites that 

need to be conserved to ensure that each threatened species is included in at least one site. 

As with the analysis above, an adjusted number of sites was used for each species to 

avoid giving undue weight to species that appear to occur at only one site because of lack 

of data, or to species that occur widely outside Wallacea. The analysis ranked the site 

with the highest number of single-site endemics first, the site that could then contribute 

the greatest number of additional single-site species second, and so on, until all of 

Wallaceaôs threatened species were covered by at least one KBA. A network of 50 KBAs 

was identified (Table 4.12), including the 24 identified as priorities using the 

vulnerabilityïirreplaceability approach described above. Two are in Timor-Leste and 48 

in Indonesia. 

 
Table 4.12. Network of 50 KBAs Covering All Threatened Species for Which Wallacea Is 
Important 
 

KBA 
Code 

KBA Name Area (ha) Bioregion Protection Status 

Included 
in 24 
Priority 
KBAs 

IDN003 Karakelang Utara 32,242 Sulawesi Partially protected No 

IDN012 Gunung Sahendaruman 4,392 Sulawesi Unprotected Yes 

IDN015 Pulau Siau 11,662 Sulawesi Unprotected Yes 

IDN027 Danau Tondano 6,367 Sulawesi Unprotected Yes 

IDN029 MahawuïMasarang 878 Sulawesi Unprotected Yes 

IDN037 Bogani Nani Wartabone 400,094 Sulawesi Partially protected No 
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KBA 
Code 

KBA Name Area (ha) Bioregion Protection Status 

Included 
in 24 
Priority 
KBAs 

IDN043 Molonggota 2,225 Sulawesi Unprotected No 

IDN066 Pegunungan Tokalekaju 400,577 Sulawesi Unprotected Yes 

IDN067 Lore Lindu 255,390 Sulawesi Partially protected Yes 

IDN073 Danau Poso 69,079 Sulawesi Partially protected Yes 

IDN074 Morowali 282,039 Sulawesi Partially protected Yes 

IDN075 Gunung Lumut 95,767 Sulawesi Unprotected No 

IDN078 Kepulauan Togean 76,412 Sulawesi Protected No 

IDN083 Kokolomboi 50,614 Sulawesi Unprotected Yes 

IDN084 BajomoteïPondipondi 52,025 Sulawesi Unprotected No 

IDN089 Taliabu Utara 156,112 Sulawesi Partially protected Yes 

IDN093 Sanana 36,967 Sulawesi Unprotected Yes 

IDN095 FeruhumpenaiïMatano 142,903 Sulawesi Partially protected Yes 

IDN096 Danau Mahalona 5,171 Sulawesi Partially protected Yes 

IDN097 Danau Towuti 96,662 Sulawesi Partially protected No 

IDN115 Buton Utara 118,135 Sulawesi Partially protected No 

IDN116 Lambusango 59,214 Sulawesi Partially protected No 

IDN129 Pegunungan Latimojong 149,037 Sulawesi Unprotected No 

IDN130 Danau Tempe 32,024 Sulawesi Unprotected No 

IDN134 Bantimurung Bulusaraung 47,846 Sulawesi Protected No 

IDN138 KaraengïLompobattang 32,814 Sulawesi Partially protected Yes 

IDN140 Pulau Selayar 66,622 Sulawesi Unprotected No 

IDN143 Pulau Tana Jampea 16,285 Sulawesi Unprotected Yes 

IDN145 Morotai 239,680 Maluku Unprotected Yes 

IDN156 Kao 4,911 Maluku Unprotected No 

IDN163 Ternate 9,080 Maluku Unprotected No 

IDN165 Aketajawe 168,083 Maluku Protected  Yes 

IDN172 Yaba 20,158 Maluku Unprotected No 

IDN185 Gunung Batu Putih 75,558 Maluku Partially protected Yes 

IDN186 Cabang Kuning 9,336 Maluku Unprotected No 

IDN192 Gunung Kepala Madang 133,317 Maluku Unprotected Yes 

IDN194 Danau Rana 63,100 Maluku Unprotected No 

IDN199 Pulau Buano 13,616 Maluku Unprotected Yes 

IDN212 Manusela 248,077 Maluku Partially protected Yes 

IDN218 Kepulauan Banda 5,018 Maluku Partially protected No 

IDN222 Pegunungan DaabïBoo 28,623 Maluku Partially protected No 

IDN231 Gunung Rinjani 139,270 Lesser Sunda Partially protected No 

IDN268 Manupeu Tanadaru 51,887 Lesser Sunda Protected Yes 

IDN280 KomodoïRinca 61,698 Lesser Sunda Protected No 

IDN284 Mbeliling -Tanjung Kerita Mese 33,549 Lesser Sunda Unprotected Yes 
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KBA 
Code 

KBA Name Area (ha) Bioregion Protection Status 

Included 
in 24 
Priority 
KBAs 

IDN288 Ruteng 40,744 Lesser Sunda Partially protected Yes 

IDN336 Tanimbar Tengah 116,888 Lesser Sunda Partially protected No 

IDN345 Camplong 12,714 Lesser Sunda Unprotected No 

TLS001 Nino Konis Santana 67,483 Lesser Sunda Protected No 

TLS010 Mundo Perdido 25,899 Lesser Sunda Protected No 

 

4.2.2.2.  Marine KBAs 

 

Confirmed location records were found for 186 of the 252 globally threatened marine 

species, and 74 marine KBAs were identified on this basis. To complete the marine KBA 

network and maximize the chance of covering the 66 species for which no locality data 

was available, an additional 66 candidate marine KBAs were identified with reference to 

existing marine protected areas, priority areas identified in recent marine priority setting 

processes, and proposed marine protected areas identified in that analysis. Outside these 

areas, candidate KBAs were also identified where important marine conservation values 

and terrestrial KBAs form a contiguous area. The analysis was discussed and refined with 

local stakeholders, experts and conservation organizations.  

 

The 140 marine KBAs and candidate marine KBAs cover more than 9.5 million hectares 

and are, on average, 68,000 hectares ð almost twice the size of terrestrial KBAs. 

 

Species data for marine KBAs and candidate marine KBAs were inadequate to allow 

prioritization of sites. Instead, as described below, marine corridors were prioritized, 

along with the KBAs within them (see the section on Marine Corridors). 

 

4.2.2.3.  Legal Protection of KBAs 

 

In Indonesia, a fundamental division of the legal status of land is into forest estate and 

nonforest estate. The forest estate is managed under the authority of the central Ministry 

of Forestry (although this has come under challenge in the last few years ð see Chapter 6 

on Policy), and is divided into conservation forests, watershed protection forests, and 

forests that can be exploited or (in some cases) converted. The forest estate in Indonesian 

Wallacea covers 23.4 million hectares, 69 percent of the total land area, with 2.7 million 

hectares of the forest estate set aside for biodiversity conservation. 

 

More than three-quarters of the area of terrestrial KBAs (7.9 million hectares, 88 percent) 

is within the national forest estate, with 30 percent in forests designated for conservation 

(Table 4.13), 30 percent in forests designated for watershed protection, and 27 percent in 

forests where licenses for timber exploitation or conversion to nonforest uses may be 

granted. This pattern varies significantly between the subregions, with Maluku having 95 

percent of its KBA area within the national forest estate, and over a third of this (37 

percent) within forests that can be licensed for production. Nusa Tenggara, by contrast, 

has 76 percent of the KBA area within the national forest estate, 24 percent outside.  
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Of the 2.7 million hectares on KBAs that are within conservation areas in Indonesia, half 

(1.4 million hectares, 52 percent) is within 11 national parks, each with its own 

management budget and human resources. The remainder (1.3 million hectares, 48 

percent) is in strict nature reserves, wildlife reserves, and other conservation reserves that 

are managed by regional Natural Resource Management agency staff. Seventy percent of 

the terrestrial KBA area in Indonesia (6.2 million hectares) is outside the formal protected 

areas network.  

 
Table 4.13. Total Area of KBAs in Different Categories of State and Nonstate Land in 
Indonesia, per Subregion 
 

Bioregion Conservation 
Watershed 
Protection 

Production 
Outside State 
Forests 

Total 

 ha % ha % ha % ha % ha 

Sulawesi 1,648,471 32 1,741,223 34 1,208,735 23 577,071 11 5,175,500 

Maluku 606,638 29 617,416 29 784,462 37 107,992 5 2,116,508 

Nusa Tenggara 492,102 29 354,124 21 443,968 26 400,859 24 1,691,053 

ALL 2,747,211 31 2,712,763 30 2,437,165 27 1,085,922 12 8,983,061 

 

In Timor-Leste, 12 terrestrial areas and four marine areas were designated protected areas 

by the U.N. Transitional Administration (Decree UNTAET 19/2000). Eleven of these are 

Important Bird Areas (Trainor et al. 2007). Subsequently, three of the sites were 

combined to form Nino Konis Santana National Park, which is the only protected area 

legally designated by the Timorese government, although the UNTAET regulation still 

applies to the others. After a long period of field survey and community consultation, a 

decree has been written designating 50 areas for protection, and it is currently being 

discussed by the Council of Ministers, the final stage before passage. When passed, the 

decree will confirm the protection of the areas covered by UNTAET, and protect at least 

a further nine terrestrial KBAs, bringing the total to 20 of the 23 KBAs (and possibly 

more; maps of the areas are not available, and this total is based on matching site names 

with KBA names). While boundaries of the proposed new protected areas have not been 

fixed, it is not possible to be sure what proportion of the KBAs will be included in the 

protected areas. The decree refers to IUCN categories for protected areas, but does not 

specify categories for the proposed areas, instead requiring further consultation with local 

stakeholders. 

 
Table 4.14. Summary of the Protection Status of KBAs in Timor-Leste 

 
 Protected under 

UNTAET Decree 
19/2000 and 
Declaration of the 
National Park 

KBAs Covered by the 
Proposed 50 Protected 
Areas in the Draft 
Decree (includes 12 
KBAs under UNTAET) 

Unprotected and 
Apparently Not 
Included in the 
Proposed PA List 

# Terrestrial KBAs 12 20 3 

# Marine KBAs 4 0 12 

Total  16 5 15 
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4.2.2.4.  Ridge to Reef KBAs 

 

Where a terrestrial and marine KBA are contiguous, they should be considered and, 

ideally, managed as a single ecological unit. The KBA analysis retains the division 

between terrestrial and marine KBA only because there are differences in priority-setting 

methods, and because the quality and availability of data is typically better for terrestrial 

KBAs. A ranking and comparison of terrestrial, marine and combined KBAs would be 

difficult. In addition, there is an administrative reality that terrestrial conservation and 

marine conservation fall under the jurisdiction of different entities ð different 

departments within a ministry in Timor-Leste, different ministries in Indonesia (although 

there are exceptions in both cases, where a protected area managed by a single authority 

includes terrestrial and marine ecosystems).  

 

In total, there are 64 terrestrial KBAs contiguous with 58 marine KBAs. In 37 cases, the 

terrestrial and marine KBAs share a border, while in 27 cases the terrestrial KBA is an 

island entirely within the marine KBA. In both situations, land management in the 

terrestrial KBA can be expected to influence the conservation status of the marine KBA. 

Table 2.3 in Annex 2 lists the KBAs concerned. In addition, many terrestrial KBAs 

protect forests on the upper catchments of rivers that drain into marine KBAs, even when 

the two sites are not contiguous. 

 

4.2.2.5 Maps and Lists of KBAs per Subregion 

The following tables and maps detail all terrestrial, marine and candidate KBAs per 

bioregion, with Lesser Sundas divided into Indonesia and Timor-Leste. Each KBA is 

identified by a unique code. 

 

The legal protection status of KBAs is shown in the column labeled Protected Area, with 

the following codes:  

¶ PP = partially protected (more than 10 percent to less than 90 percent of the KBA 

is included in a protected area). 

¶ No = unprotected (less than 10 percent of the KBA is included in a protected 

area). 

¶ Yes = protected (more than 90 percent of the KBA area is included in a protected 

area). 

 

The 24 terrestrial KBAs of highest biological priority because they support critically 

endangered species and species not known to occur at any other sites (see Section 4.2.2 

and Table 4.11) are indicated in bold text in the tables. 

 

The 50 terrestrial KBAs that make up a complementary network of sites covering all 

globally threatened species at least once are indicated in the tables with underlined text 

and on the maps by KBA polygons with green border (see map key). All of the 24 high-

priority sites are also on this list. 
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Figure 4.1. Map of KBAs in Northern Sulawesi 

 

 
































































































































































































































































































































































































































































































































































































































