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Abstract 
 

The concept of indigenous and local knowledge (ILK) is not new in anthropology, but in recent 

years has gained increasing prominence within conservation. While anthropologists have 

extensively researched cross-cultural engagements, the same level of scrutiny has not been 

applied in conservation. This is potentially problematic as the global conservation community 

places increasing reliance on ILK and its holders. This interdisciplinary research explores how 

conservation might be better aligned with ILK through a case study of the Cyclops Mountains 

with resident indigenous groups. I use a mixture of qualitative, quantitative and participatory 

data collection and analysis methods spanning the natural and social sciences.  

 

I begin by positioning this research within the history of conservation, property rights and 

regimes, ‘conservation’ in small scale societies, and debates about ILK and its practical use in 

conservation. I then review and synthesise ILK related to conservation in South-East Asia and 

Melanesia finding that ILK research is distributed unevenly and based on diverse motivations. 

Further, when ILK research is motivated by conservation, three clear themes emerge: natural 

resource management institutions, wildlife and habitat monitoring, and sustainable use of 

individual resources. Subsequently, I draw together a discursive social, historical and political 

analysis of conservation and the transformation of ILK in the Cyclops Mountains finding that 

conservation policies based on ILK are inevitably intertwined with global and national issues. I 

then provide two case studies of ways in which conservation might pragmatically engage with 

ILK. I investigate the ethnozoology of the Cyclops Mountains by describing how locally salient 

species differ from species prioritised by conservation, how folk taxonomies are similar 

throughout the indigenous groups of the area, and how the heterogeneity of cultural domain 

expertise is influenced by local experience and indigenous language intactness. Finally, I 

explore how ILK can inform baseline monitoring of threatened species in the Cyclops 

Mountains. I close by discussing the practical difficulties of cross-cultural engagements between 

conservation biology and ILK, raising several concerns related to the scale and content of these 

engagements and the risks of placing a greater reliance on ILK for conservation and people. 
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Impact statement 
 

The conservation of biodiversity is a complicated endeavour. It requires interdisciplinary 

understanding spanning the natural and social sciences in order to be able to implement 

sustainable and socially just projects that benefit biodiversity without detriment to the people 

who live alongside species of conservation concern. In recognition of the valuable role local 

inhabitants can play in conserving biodiversity, conservationists are increasingly looking to 

engage with them and their indigenous and local knowledge. While much work has been done 

to understand the issues involved with cross-cultural research in anthropology and 

development, in conservation, the same scrutiny is lacking. Therefore, this research aims to 

enhance our understanding of how cross-cultural engagements between conservationists and 

local stakeholders might play out. It uses an interdisciplinary approach that spans the social and 

natural sciences bringing anthropological inquiry to conservation issues while remaining applied 

and pragmatic.  These issues and the aim of this research are especially crucial as the global 

conservation community plans for a post-2020 biodiversity strategy that sees an increased focus 

on indigenous and local knowledge and therefore, cross-cultural engagements. 

  

This research provides the first regional scoping review of indigenous and local knowledge in 

South-East Asia and Melanesia as well as synthesising the research motivated directly by 

conservation that engages with indigenous and local knowledge in Indonesia. Insights from this 

review will be published in a peer-reviewed journal, and the database of literature on which 

these reviews are based will be made publicly available to enhance the future review process. 

Also, this thesis builds on existing work in conservation biology which uses local and indigenous 

knowledge to determine critical information about the status of threatened species which is 

difficult or otherwise impossible to obtain using convention biological sampling methods. This 

approach has provided baseline information about a range of threatened species as well as 

advancing methods based on indigenous and local knowledge in a biologically and culturally 

diverse region of the world, constituting the first systematic mammal surveys of the Cyclops 

Mountains. 

  

Additionally, this thesis describes the ethnozoology of the Cyclops Mountains, again something 

never before attempted, and something that is a critical step in aligning conservation policy 

with the interests, values and beliefs of the local inhabitants. Through this work, it became 

apparent that the inter-generational transmission pathways for indigenous and local knowledge 

were no longer maintained as they once were because of several reasons discussed throughout 

this research. This finding has led to several projects that create a forum in which this transfer of 
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knowledge can happen, bringing elders into schools to give teaching about the ethnozoology 

of the Cyclops Mountains. 

  

Finally, the rich contextual analysis of conservation in the Cyclops Mountains has identified 

several risks in a greater reliance on indigenous and local knowledge in conservation policy for 

both conservation and the holders of said knowledge. 
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Figure 3 - Map of the Cyclops Mountains.
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1 Background and theoretical framework 

This thesis explores cross-culturally informed interdisciplinary research about indigenous and 

local knowledge in relation to conservation. While such cross-cultural engagements have been 

vigorously discussed in the fields of development, sustainability, and more recently climate 

change; in conservation, which is defined by global cross-cultural interactions, such 

engagements have received relatively scant investigation. This is especially problematic at a 

time when the global conservation community looks toward a post-2020 biodiversity 

conservation strategy that places indigenous and local knowledge, and the holders of this 

knowledge, in a central position of responsibility. To explore these issues, I use a case study of 

the Cyclops Mountains Strict Nature Reserve in the Indonesian province of Papua. This region 

of western New Guinea is geo-politically liminal as it is politically aligned with Indonesia and 

South-East Asia but culturally contiguous with Melanesia. It is particularly appropriate as a case 

study, because it is characterised by extremely high biological and cultural diversity, yet, the 

combination of these phenomena – biocultural diversity – have received relatively scant 

attention from conservation researchers and practitioners in this region. Nevertheless, the 

Cyclops Mountains and their inhabitants were part of some of the earliest conservation policies 

of their kind in Indonesia, as well as being at the centre of much broader socio-political issues 

which invariably complicate both the practice of conservation and its engagement with 

indigenous people and their knowledge. 

 

Both the provinces of Papua and West Papua, which form the western half of the island of New 

Guinea, are dramatically underrepresented in research related to conservation. There is a 

substantial mismatch between the need for conservation on the one hand, and the limited 

capacity of the state and non-governmental organisations to deliver conservation on the other. 

Therefore, the majority of land is managed de facto by indigenous Papuans who have been 

continuously marginalised by successive colonial and neocolonial governments. These 

governments have typically suppressed traditional claims to land and implemented changeable 

zones of protection, and zones of extraction or development, resulting in a complex web of 

official and unofficial claims on land that are regularly contested. 

 

This first chapter places several issues relating to the aim of the thesis into theoretical context. 

First, I outline the history of conservation, from its origins as a response to industrial capitalism 

advanced through colonisation, to a fortress conservation model which separates people from 
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nature to the somewhat different community-based conservation model that relies on 

indigenous and local people for its function. These paradigm shifts in conservation have been 

dramatic, the fallout of which is evident in the Cyclops Mountains where such shifts have 

radically altered the extent to which different epistemes are rendered valuable through time. 

The Cyclops Mountains and their inhabitants have experienced conservation projects drawn 

from many of the paradigms, some aspects of which have persisted, and others have not. 

Following a description of the history of conservation, I then briefly outline concepts relating to 

property rights and regimes in small-scale societies. These issues frame how traditional 

institutions of sustainable natural resource management are typically poorly understood, 

subverted and delegitimised by concepts of private property and utilitarianism based on 

human-nature dichotomies that have ultimately informed much of the conservation policy of the 

past century, the Cyclops Mountains being no exception. 

 

In section 1.2, I go on to describe the anthropology of knowledge, followed by a description of 

the concept of indigenous and local knowledge: its origins, conceptual and terminological 

debates, and its application in development and more recently conservation. I emphasise how 

knowledge is produced, represented, transmitted, and applied differently throughout the world 

and is contingent on ontology, phenomena about which anthropology and development have 

been engaged with for several decades, yet much of this understanding is absent from 

contemporary conservation. I highlight how conservation has engaged with concepts of 

indigenous and local knowledge and how these are somewhat different from previous 

engagements in anthropology and development. I describe how engagements between 

conservation and indigenous and local knowledge have been ones defined through 

conservation’s pragmatism to gather information about species and habitats of conservation 

concern, which in many cases, have provided insight difficult or otherwise impossible to obtain 

through conventional biological monitoring methods. This chapter then closes with a more 

detailed description of the thesis aim and structure. 

 

This thesis is interdisciplinary, it spans both the natural and social science realms in much the 

same way as conservation must. As a result, the data chapters of this thesis use somewhat 

different approaches, some more typically found in the natural sciences and some more 

typically found in the social sciences. This variety can make for some quite stark changes of style 

and pace between chapters, but through this methodological plurality, I have been able to gain 

a more nuanced understanding of the issues at hand with cross-culturally informed research 

related to indigenous and local knowledge. In some respects, this thesis is a critique of itself, 
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where I am a participant observer of cross-culturally informed research related to conservation. 

Through this process I have attempted an honest, frank and humble acceptance of the 

pragmatic approaches employed by conservationists but also pay respect to the rigorous 

anthropological method and decades of work on cross-culturally informed research in the 

anthropology of development. A subsidiary aim of this work has always been to bring the 

natural and social sciences closer together, something not easily achieved. 

1.1 Conservation  

1.1.1 Origins of conservation 

The colonisation of vast areas of the globe by western states and entrepreneurs played a huge 

part in merchant capitalism and the rise of industrial capitalism, and with it the unprecedented 

use of natural resources (Costanza et al., 2007). Development of the western states involved the 

rapacious extraction of natural resources and the killing of ‘exotic’ animals for sport, meat, other 

wildlife products, and in Africa, to remove competition for grazing livestock (Adams, 2004). As 

resource extraction progressed so came the steady development of the natural sciences and 

concern over the illusion of limitless game and resources. Throughout the 19th century public 

awareness and appreciation for the environment grew, persuaded by works from prominent 

naturalists and poets (e.g. Darwin, Wallace and Wordsworth). Increasingly, concerns were 

mooted among subsets of western society over the inherent subjugation of nature required for 

‘progress’ and ‘sport’. Combined with the arrival of disease in southern Africa that affected 

domesticated and wild ruminants, the view of unlimited game was further undermined (Adams, 

2004). Increased concern for the natural world was demonstrated through the formation of 

natural history associations, legal protection measures, game reserves and later the formation 

of protected areas: environmental preservation was born. 

 

Between 1872 and 1894 four National Parks (NPs) were established: Yellowstone NP in America 

(1872), Royal NP in Australia (1879), Banff NP in Canada (1885), and Tongariro NP in New 

Zealand (1894). The motives for these protected areas varied and although all stemming from a 

recognition of the importance of the natural environment, later they became the frontline 

between a dichotomy of opinions; preservationists or protectionists on one side and 

conservationism on the other. Preservationists held that protected areas should be maintained 

as ‘wilderness’ with no interaction from humans whatsoever beyond recreation and education; 

not unlike IUCN Category I protected areas today. On the other hand, conservationism 

promoted the careful use of natural resources through targeted protection actions and 
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regulation of use, usually on specific species or areas of land. Ultimately though, 

conservationism was founded on the notion of human control and mastery over the 

environment to exploit the environment for profit (Roussopoulos 2015). Interestingly, both 

discourses persist to this day. 

1.1.2 Fortress conservation 

It is those with power who have defined the overriding model of conservation throughout the 

20th century. This has involved enclosure of portions of land (and water) for their protection from 

human activity (Adams, 2004). These dominant conservation policy narratives of European and 

North American states arose from the opinion that humans must be separated from other 

species (Hutton et al., 2005). People were regarded as a rapacious force causing destruction of 

the ‘pristine’ natural world found in ‘wilderness’ areas (Adams and Hutton, 2007). Pejoratively 

labelled as ‘fortress conservation’, this model of conservation was created out of a combination 

of the ideological framing of nature as pristine in the wilderness NPs of the US, and the British 

belief that nature could be understood, mastered and controlled in heavily managed protected 

areas (Hutton et al., 2005). As Li (2007b) states ‘enclosure is simultaneously an act of 

dispossession’ and in order for states to protect wilderness, in many cases, it was first necessary 

to create it through the displacement of local people and sometimes the militarisation of 

protected area borders (Neumann, 1998; Rangarajan and Shahabuddin, 2006). 

 

Conservation displacement occurs through two processes (Cernea, 2005). Firstly, the forced 

removal of people from their homes (e.g. Pearce, 2005); secondly, economic displacement 

through preventing or reducing people’s access to resources that have previously been used to 

support their livelihoods. Awareness of the latter comes as a result of altered guidelines from 

the World Bank on involuntary resettlement (Cernea, 2005). Brockington and Igoe (2006) and 

West et al. (2006) provide useful reviews of conservation displacement and the social impacts of 

protected areas. The former contest past assertions by Wilkie et al. (2006) that little empirical 

evidence exists to substantiate the claims that protected areas are bad for local people, but at 

the same time highlighting the relative paucity of literature available that critically examines the 

impact of protected areas on local people; dispelling the claims by Mulder and Coppolillo 

(2005) that there is abundant literature on the matter. More recently assertions made about 

protected areas displacing local people have been fiercely argued for specific regions, such as 

central Africa (Curran et al., 2009). 
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The poor availability of literature concerning the effects of protected area formation is perhaps 

in part a result of the rapidly increasing number of protected areas and simply that research 

cannot keep up. For example, since the reviews by Brockington and Igoe (2006) and West et al. 

(2006) the number of terrestrial protected areas has risen from approximately 105,000 protected 

areas assessed in 2005 (West et al., 2006), to over 200,000 assessed in 2018 (UNEP-WCMC et al., 

2018). Nevertheless there are a handful of studies that detail the general economic and social 

impact of protected areas on local people, involving changing use rights, access to resources 

and altered economic opportunities (Albers and Grinspoon, 1997a; Agrawal and Ostrom, 2001; 

Panusittikorn and Prato, 2001; Wilshusen et al., 2002; Jim and Xu, 2003; Roth, 2004; Pressey and 

Ferraro, 2015). While the ultimate effects might be contested there is little doubt that the status 

and rules of access protected areas enforce create a wide variety of outcomes for local people 

and more detailed evaluations are required to enable our understanding (Brockington and 

Wilkie, 2015). 

 

Although protected areas and the exclusion of people from them was one of the earliest forms 

of conservation policy enacted, this separation and demarcation of land area for human 

settlement and nature continues to be enacted to this day through various means. Scott (1998) 

highlighted this separation as a way for the state to organise, classify and simplify complexity 

and others have noted the formation by the state of protected areas excluding people, as an 

exercise of power and control in the name of conservation (Peluso, 1993; Fairhead et al., 2012). 

However, while this separation might be convenient for organisation and taxation it ignores the 

role that small-scale societies have played in the evolution of complex habitats throughout the 

world as ecosystem engineers (Smith and Wishnie, 2000).  

 

Following the second world war and as the number of protected areas increased, fresh opinion 

surrounding the relationship between protected areas and local people began to surface 

(Adams, 2004) despite the dominant trend of centralised approaches to conservation and 

development well into 1970s (Dressler and et, 2010). In the 1980s the major economic structural 

adjustments driven by the Thatcher and Reagan administrations of the UK and USA 

respectively, in combination with the policy incentives provided by the International Monetary 

Fund (IMF) and World Bank, lead to the widespread ‘rolling back’ of the state in the lower- and 

middle-income countries. This coupled with growing concern over ethical issues and popular 

human rights movements, and new recognition of indigenous and local knowledge, led to 

realisation that protected areas could not be managed using state finances alone and that 

without local support were unlikely to be successful. 
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1.1.3 Community-based conservation 

Where local people were previously seen as a threat to the integrity of protected areas it was 

now beginning to be believed that in order for protected areas to be successful there was a 

requirement to foster mutually beneficial relationships between local people and conservation 

objectives. The rhetoric of community-based conservation sought to rectify the past tribulations 

of coercive exclusionary state controlled conservation by combining local people’s 

development needs with that of conservation, thus satisfying the interests of both parties 

(Berkes, 2004). This theoretical paradigm shift from ‘fortress conservation’ to community based 

conservation was articulated through empowering local people, using participatory forms of 

ecosystem management, incorporating indigenous and local knowledge, and decentralising 

control over natural resources; ultimately seeking a more comprehensive social-ecological 

systems based understanding for conservation and development project implementation 

(Berkes, 2004; Dressler and et, 2010).  

 

The underlying principles of community-based conservation were packaged under multiple 

appellations including, but not limited to: Integrated Conservation and Development 

Programmes (ICDPs), Community-Based Natural Resource Management (CBNRM), Community-

Based Forest Management (CBFM), and Community Wildlife Management (CWM). Regardless 

of title, Blaikie (2006)  points out three persuasive ideas that community based conservation 

portrays, influencing its substantial uptake and popularity. Firstly, the use of ‘community’ as an 

‘emotional pull’ to donors, academics and policy makers. Secondly that the terminology elicits 

notions of sustainability based on a small-scale community using their indigenous and local 

knowledge at a local scale to manage resources. Thirdly the assurances of community-based 

conservation as delivering dual benefits to rural development and conservation. 

 

Despite the rise of community based conservation, profound contradictions exist between 

theoretically derived aims and practical implementation (Kellert et al., 2000; Hughes and Flintan, 

2001; Blaikie, 2006; Dressler and et, 2010) as well as the methods used to evaluate the success 

of these projects (Lund et al., 2009). Reasons for the limited implementation success of many 

community-based conservation projects are numerous, but here are outlined two central 

themes from the literature that bring about conditions unfavourable for successful 

implementation. First and foremost is that devolution of power and control over resources 

simply did not occur in any meaningful way (Kellert et al., 2000). Moreover that devolution of 

natural resource management, in some cases, actually led to increased central control (Nelson 
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and Agrawal, 2008). Second is a multitude of misunderstandings between project planners and 

local people. 

 

A core failure of community based conservation is the lack of mutual understanding between 

the actors involved (Wells et al., 1999; Berkes, 2004; West, 2006). West (2006) describes in detail 

such misunderstandings in her ethnographic work from Crater Mountain Wildlife Management 

Area in Papua New Guinea. Here it becomes clear that ‘villagers did not understand what 

conservation is, and conservation planners did not understand what villagers think of when they 

imagine development’. This misunderstanding is common in community-based conservation 

projects where local communities are expected, by conservation planners, to be able to deliver 

natural resource conservation actions according to a set of goals and targets derived from 

external models of sustainable natural resource management. Such goals are unlikely to have 

any real grounding in local understanding and context. Furthermore the implementation of 

external institutions and governance structures, while they may be carefully designed and based 

on sound theoretical concepts, when implemented may lose the specificity required to merge 

with the existing social, cultural and historical setting; leaving them open to manipulation by 

local elites and outsiders in the wake of undermined traditional governance institutions 

(Dressler and et, 2010). The importance of working within such local institutions of governance is 

increasingly realised in the literature (e.g. Armitage, 2003; McLeod et al., 2009). 

 

Despite its central role in community-based conservation, there is a lack of appreciation and 

nuanced understanding of the ‘community’. Where fortress conservation overemphasised the 

role of the state, community-based conservation overemphasised the role of community 

believing it to be unified, homogenous, speaking with a single voice, distinct, and separate 

from wider influences. Equating the boundaries of a natural resource system with that of a 

community, regardless of the definition, is rarely correct and ignores threats posed by outside 

factions, such as state-endorsed mining and logging concessions, and state sponsored 

immigration (Wells et al., 1999). Furthermore the notion of a community as a homogenous entity 

occupying a defined spatial area, with shared values, to bring about collective decision-making 

over natural resources is inconsistent with reality (Agrawal and Gibson, 2001). Communities are 

instead complex heterogeneous groups which include multiple individual and group desires 

with inherent competing interests and power differences. Consequently, there is a tendency for 

development requests to be centred around those with power in the local community and for 

benefits derived from community-based conservation to flow to local elites who are able to 
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manipulate institutions weakly enforced or poorly designed by community-based conservation 

project planners (Berkes, 2004; Blaikie, 2006; Dressler and et, 2010). 

 

A further misunderstanding can be seen through a conservation planner’s conception of what 

constitutes development or benefits for local people. This conception is unlikely to be truly 

relevant or representative of local imaginaries for development and benefits, especially when 

they comprise off-the-shelf models of development for poverty reduction. While there is little 

doubt that incentives for conservation are important, understanding of local incentives by 

conservation planners in terms of basic economic benefits has commonly emerged throughout 

the literature as being overly simplistic and potentially counterproductive (Berkes, 2004). Linking 

conservation with development also ties the environment to the market economy, 

commodifying it and effectively removing nature from social relations (West 2006), where in 

many cases such natural resources underpin a means of exchange in small-scale rural societies 

and are the target of such interventions. 

1.1.4 Plural conservation 

There were widespread criticisms of community-based approaches from conservationists and 

development practitioners (Hughes and Flintan, 2001; Dressler and et, 2010). These criticisms 

centred around there being unrealistic underlying theoretical assumptions about the synergies 

between conservation and development. Additional criticisms emerged from conservationists 

during the 1990s and as part of the Millennium Ecosystem Assessment in the 2000s regarding 

the substantial focus on poverty reduction in conservation policy. There was discontent that 

funding for conservation was being diluted and channelled away from conservation towards 

development. Moreover, that conservation was the overriding moral imperative and ultimately 

underpinned the wellbeing of those in poverty. This narrative became widespread in 

conservation organisations (Woodhouse et al., 2020, in press). It led to a resurgence in policies 

that bolstered the argument for increasing numbers of protected areas that excluded people, 

arguing that funding was better spent on enforcement to improve the efficiency of protected 

areas. These calls for increased protection and the militarisation of conservation (Wilson, 2016; 

Duffy et al., 2019). Nevertheless, several authors highlighted that despite several issues with 

implementing community-based conservation, it is still preferable to policies that exclude 

people from the conservation and development (Wilshusen et al., 2002; Hutton et al., 2005; 

Brechin et al., 2011). 

 



28 

Concurrent with the community-based conservation movement that emerged from the 1980s 

onward, and the resurgence of fortress conservation from the late 1990s, was the increasing 

emphasis placed on neoliberal approaches to conservation (Igoe and Brockington, 2007; 

Büscher et al., 2012). This trend sees conservation increasingly tied to capitalist principles and 

financial markets through ‘practices and discourses of financialisation, marketisation, 

privatisation, commodification, and decentralisation within conservation governance (Holmes 

and Cavanagh, 2016). Central to this ideology is that conservation can be advanced through the 

global marketplace and that the natural world is better understood in terms of the services it 

provides to humans or so-called ‘ecosystem services’ (Balmford et al., 2002; Millenium 

Ecosystem Assessment, 2005). As a result, several mechanisms, backed by major donors, have 

been implemented that effectively turn plants and animals, and the services they provide, into 

‘natural capital’ that can be traded. 

 

Recognising the variety of conservation policies that have occurred throughout history is critical 

to understanding the current status quo in places where they have been implemented 

throughout the world. There are currently many cases where a range of conservation policies 

are being implemented simultaneously, having their roots in various historical ideologies. It 

would not be unusual to have a strict no-take protected area, established in the 70s, and now 

enforced through para-military patrols and an agreement between the national government 

and a conservation BINGO (Big International Non-Government Organisation). These policies 

might be funded through an agreed international REDD+ (Reducing Emissions from 

Deforestation and Degradation) mechanism that allows carbon emissions from a WEIRD 

(Western, Educated, Industrialised, Rich, and Democratic) country to be offset through the 

ongoing protection of the region’s forests (Dor et al., 2013). Additionally, there might be several 

abandoned livelihood projects and perhaps an ongoing ecotourism project implemented in the 

buffer zone of the protected area during the rise of community-based conservation approaches 

(Wieckardt et al., 2020). Importantly, these various policies will have been implemented within a 

changing social-political context. For example, the pre-existing and shift political structures and 

institutions of different levels of government as well as the traditional institutions of small-scale 

societies. 

1.1.5 Property rights, regimes, and ‘conservation’ in small-scale societies 

Property relations have existed in some form or another for as long as humans. However the 

relatively recent concept of individual property ownership is deeply rooted in western society 

(Hann, 1998). It was the work of 17th century philosopher John Locke that provided the 
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rationalisation of property ownership with the belief that to invest labour or improve an area of 

land gave the right to ownership (van Meijl and von Benda-Beckmann, 1999). This built on 

previous logic and as early as medieval times the verb to ‘improve’ meant to turn agricultural 

land to a profit, and was associated with enclosing waste or common land (Li, 2007b). In 

combination with the term ‘capital’, meaning head of cattle or livestock, there was a small jump 

in logic that saw the benefits of land enclosure for private ownership as the quintessential way 

of legally fixing the potential of land assets through surplus production and increased 

productivity (IMF, 2001). This logic saw the widespread land appropriation and displacement of 

people throughout the colonised nations, whose land was either formerly managed as common 

property or lacked any externally recognised, official legal regime to support individual or 

collective claims (van Meijl and von Benda-Beckmann, 1999). Thus, peasant farmers and their 

land became the exploited labour and assets for the capital accumulation of the colonial states. 

 

When colonised nations gained independence the newly formed states were happy to maintain 

the status quo, retaining control over natural resources, and continuing the rhetoric that local 

forms of common property resource management were wasteful, unproductive and lead only to 

irresponsibly used land (van Meijl and von Benda-Beckmann, 1999). Further problems 

pertaining to the use of common resources were highlighted in the literature in the 1960s when, 

in an influential article, the biologist and human ecologist Garrett Hardin (1968) described a 

situation of users over exploiting common property resources which the author termed the 

‘tragedy of the commons’. The commons are natural resources available to all members of a 

group, and traditionally managed as collective or common property. By example, they are 

complex social-ecological systems such as forests, fisheries and rangelands from which people 

extract natural resources. Due to the complexity of these systems and the multitude of different 

benefits that people derive from them, dividing them into individual units of ownership (termed 

the exclusion principle in economics) can be problematic (Robbins, 2020).  

 

Despite this, Hardin (1968) posited that when individual private benefits are accrued from the 

commons at the cost of the group, and management efforts by individuals lead to benefits for 

the entire group, individuals would attempt to ‘free-ride’. Therefore, rational users will continue 

to use a resource while their individual benefits outweigh their individual costs, regardless of 

any costs imposed on other users of the resource in the form of cumulative degradation of the 

resource, thus leading to the ‘tragedy of the commons’. Scholars, policy makers, governments 

and indeed any other external institutions that may wish to place a restriction on or take control 

of the use of the commons have used Hardin’s theory as evidence to do so (Ostrom et al., 1999). 
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Solutions theorised by Hardin and others to the ‘tragedy of the commons’ were that only 

centralised control, regulations and privatisation could combat the foreseen tragedy. 

 

However, it is now widely acknowledged that Hardin’s theory was overly simplistic and failed to 

recognise a critical distinction between unregulated open access resources and what was more 

often the case: situations where people manage common pool resources (CPoRs) through 

collective actions and stewardship. This has been demonstrated through numerous examples in 

the literature (e.g. Ostrom, 1990; Bromley et al., 1992), where resource users organise to create 

sustainable use systems without top-down intervention or state coercion. Indeed state 

ownership and privatisation have equally been shown to fail in some cases (Ostrom et al., 1999), 

and for numerous reasons (Agrawal and Lemos, 2006). This ‘self-organisation’ is a result of 

resource stakeholders defining and agreeing on, but not being limited to: common rules for 

usage, reducing detrimental conflict, conferring trade-offs and difficult decisions, sharing 

information, and building common knowledge (Folke et al., 2005; Bodin and Crona, 2009). 

 

Sustainable use of the commons by people has been well documented in a variety of contexts 

such as fisheries (Berkes, 1992; Singleton, 1999), water management (van Steenbergen, 1995), 

grasslands (Netting, 1981; Gilles et al., 1992; Nugent and Sanchez, 1999), and forests (McKean, 

1992; Freudenberger, 1993). The documentation of these systems has led to understanding that 

sustainable use and management of natural resources is a complex issue (Ostrom et al., 1999; 

McClanahan et al., 2008) that requires multifaceted, cross-scale and non-linear understanding 

and solutions (Ostrom, 2009). Critically, von Benda-Beckmann and von Benda-Beckmann (1999) 

point out that both the theories and policies surrounding property rights and regimes have 

suffered from a mixture of underlying ideology, philosophy, and simplified overarching 

frameworks of analysis with a fixation on how property rights should be. Furthermore, that this 

has led to the complexity of existing property rights being reduced by policy makers with 

intentions to facilitate economic development and sustainable natural resource use, but this has 

ultimately led many of these policies to fail, or at the very least marred our ability to understand 

which forms of property rights and regimes favour such development and sustainability 

outcomes. 

 

As discussed, there are many small-scale rural societies that have developed institutions that 

support the sustainable collective use of natural resources. This collective use is traditionally 

administered not by state coercion or privatization, but by traditions and customs, norms and 

morality based on a worldview that people and nature are intrinsically linked (Posey, 2002). This 
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contrasts to western resource management based on Newtonian science and a dominant 

societal worldview of utilitarianism whereby natural resources are there to be exploited to 

increase wealth and comfort through capital accumulation. Many of the institutions in non-

western societies that have brought about the protection or sustainable use of natural resources 

are of significance to conservation.  

 

For example, in sacred groves resource use is often strictly controlled and may form the core of 

spatially protected areas (Bhagwat and Rutte, 2006). In such areas numerous customary rules, 

regulations and prohibitions may be enforced concerning the sanctity of the area or object in 

question. Chao (2019a) describes the sacred groves of the Marind people of West Papua where 

they bury the deceased and how, in Marind forest cosmology, their bodies become part of the 

forest. Here, flesh and fluid exchange across species lines, commemorating and sustaining 

relations between people and non-human lifeforms. These exchanges further endow the foods 

and products of the forest that the Marind use to sustain themselves. In other instances, again 

of interest to conservation, social groups ascribe reverence to particular species. This may be 

because particular animals, plants, or other material objects symbolise familial members or 

particular lineages (Toyoda, 1998). Additionally, certain species may even be the embodiment 

of important deities (Lutgendorf, 2007). 

 

Aside from the sacred groves or reverence for particular species highlighted above there are 

the wider system of rules, regulations, knowledge, and belief that dictate how people interact 

with their natural surroundings on a day-to-day basis. The everyday knowledge that people 

employ to govern the use of their natural resources, whether these be fisheries, grassland, 

forests or any other natural resource critical for local livelihoods is extremely varied. These 

systems are typically highly contextual with self-monitoring and self-enforcement by individuals 

stemming from numerous beliefs in cosmological retribution, or norms underpinning particular 

social sanctions. The development of resource and habitat taboos, for example, may often 

restrict the hunting of particular species (Nijhawan and Mihu, 2020), or ban the consumption of 

plant and animals through the cultural establishment of spatial and temporal zoning of resource 

use, specifically to maintain resource sustainability (Colding and Folke, 2001). Sustainable use 

can also be culturally maintained through other restrictions such as food taboos. These often 

have their origins in sustainable use of resources, having been developed at times of resource 

scarcity or abundance, but are presently only expressed in terms of food consumption (Meyer-

Rochow, 2009).  
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While such institutions have led to resource sustainability, critics have dismissed their use in 

achieving conservation, highlighting numerous examples where they have had little effect under 

the influence of wider social, political and economic changes such as population growth, 

migration, access to external markets and technological change (Alvard, 1993; Olofson, 1995). 

Nevertheless, traditional local institutions have under many circumstances achieved sustainable 

resource use, despite their vulnerability to wider social, political and economic interventions by 

the state and outside investors. Understanding the knowledge of those people involved in such 

institutions may prove critical for conservation policy if natural resources are to be maintained 

sustainably without coercion (Jones et al., 2008a; McClanahan and Rankin, 2016).  
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1.2 Indigenous and local knowledge 

Fredrik Barth, who devoted some 35-years of his career to progressing an anthropology of 

knowledge based on extensive ethnographic fieldwork in New Guinea and Bali, defined 

knowledge as something ‘a person employs to interpret and act on the world’ (Barth, 2002). 

Under this are all the ways of understanding that people use to make up their individual 

experienced and grasped realities, including feelings, attitudes, information, embodied skills, 

verbal taxonomies and concepts. A person’s knowledge equips them to deal with everyday 

events occurring in their life and thus knowledge structures our understanding of the world and 

ways of coping in it. Knowledge, or indeed culture, is rarely unified (e.g. Friedman, 1994). 

Rather, aspects of knowledge are produced, represented, transmitted and applied differently 

between cultures and within cultures (Barth, 2002). Knowledge is ‘patchy’, and gained, used, 

even invented by people both strategically and pragmatically (Clammer, 2002).  

 
Importantly, knowledge exists within ontology, therefore knowledge is bound by a person’s 

understanding of existence, more specifically, their assumptions about what exists and how 

elements in existence relate to one another. In other words, ontologies are prior to knowledge, 

they culturally frame knowledge by separating relevant knowledge from irrelevant knowledge in 

relation to a person’s cultural frame (Clammer, 2002). This emphasises the point that 

knowledge, bound by ontology, is expressed differently by different socio-political groups. For 

example, a farmer in New Guinea will most likely have, among other things, very different 

notions of the self, causality, and materiality than a farmer, or indeed a doctoral researcher in 

the United Kingdom. Therefore, understanding the knowledge of a farmer from New Guinea 

poses a profound challenge to the cognitive assumptions of an outside researcher. 

Nevertheless, the realisation that local ideas and practices should inform any interventions in 

people’s lives was the fundamental premise behind the conceptualisation of what I refer to in 

this thesis as, indigenous and local knowledge (ILK) (Sillitoe, 2017).  

 

There has been much debate over what constitutes indigenous and local knowledge (Antweiler, 

1998; Purcell, 1998; Semali and Kincheloe, 1999), testament to which is the difficulty in defining 

it and the stimulated academic discussion it has provoked. Zent (2009) points out that the role 

and significance of indigenous and local knowledge has been marred by lively academic debate 

that, for practitioners and policy makers, has been construed as confusion. He highlights that 

expert opinion differed extensively with regards to ‘definition, epistemology, methodology, 

separation from global science, codification, contextualisation, sustainability, contemporary 

importance, jurisprudence, and rhetorical representation’ (Berkes, 1993; Williams and Baines, 
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1993; DeWalt, 1994; Agrawal, 1995; Warren et al., 1995; Cleveland and Murray, 1997; Sillitoe, 

1998; Sillitoe et al., 2002; Brush, 2011; Sillitoe, 2015). These issues have understandably caused 

friction with policy makers who require simplified and direct synthesis of multiple forms of 

evidence to close the gap between so called global (scientific) and local knowledge, while not 

simply validating indigenous and local knowledge from a scientific perspective (e.g. Dickson, 

1999; Nature, 1999; Tengö et al., 2017).  

 

Scholars and practitioners involved with the human-environment relations of rural small-scale 

societies around the world required working definitions (Ellen and Harris, 1996). Therefore, 

throughout the 80s various terms were developed in academic institutions and countries around 

the world. Some of the most common terms used included indigenous 

(environmental/ecological) knowledge (IK/IEK), traditional (environmental/ecological) 

knowledge (TK/TEK), and local (environmental/ecological) knowledge (LK/LEK), but these barely 

scratch the surface of the terms that were invented by researchers and practitioners around the 

world. Ultimately, as Ellen (2002) remarks, the terminological debate is irresolvable and 

therefore arguably futile. However, it is perhaps worth mentioning a handful of the most 

pertinent reservations over certain terms as these help to characterise the concept and trends in 

its development. 

 

Discussing his prior work, Sillitoe (2002b) describes how many of the terms, including those he 

advocates, have come under criticism because they conjure up and reinforce the idea that 

researchers are describing ‘some sort of unique traditional sociocultural heritage’ (Sillitoe, 2000, 

my emphasis). The idea that knowledge can be ‘traditional’ as in traditional 

(environmental/ecological) knowledge, has been roundly criticised, largely because knowledge 

is dynamic and in a constant state of flux, whereas ‘tradition’ suggests timelessness and 

‘something stuck in time’ (Sillitoe, 2002b). The earlier and more enduring notions of traditional 

ecological knowledge as something static were later acknowledged by, among other articles, 

an edited volume of works by Heckler (2009b). These works explicitly state how the field of 

traditional ecological knowledge, or whichever term is used to refer to the field, has been 

effectively ‘challenged, deconstructed, and reinvented’, before repositioning traditional 

ecological knowledge within the broad framework of landscape, processes and power. Heckler 

(2009a) states how the field is now reconceived as ‘emerging from ecopolitical discourse, 

practical engagement with the landscape and social relationships all at the same time’. 

Needless to say it is apparent that what is conceived as traditional ecological knowledge has 

radically evolved since its earlier descriptions. 
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The term indigenous knowledge has been used in publications since approximately 1979 and is 

the most widely advocated term within the field of development (Purcell, 1998; Sillitoe, 1998). 

Nevertheless, this term has also come under criticism. These criticisms centre around the 

description of knowledge as ‘indigenous’ or belonging to ‘indigenous’ people. As Croal and 

Darou (2002) point out, indigenous people have the right to call themselves whatever they wish, 

and the ways in which they do so are extremely varied. For example, in China or South Africa 

the term indigenous is not acceptable, and in Indonesia it has never been recognised as such, 

political ministers claiming ‘Indonesia is a nation which has no indigenous people, or rather that 

all Indonesians are equally indigenous’ (Li, 2000a; Li, 2000b). In Canada, indigenous people 

generally refer to themselves as First Nations or Native People and the term Indian is 

unacceptable, whereas in the USA it is fine to use. In many cases the term ‘indigenous’ is simply 

used as a collective way to refer to many diverse communities, each of which likely have their 

own term used to identify themelves (Smith, 2013). 

 

In Asia in particular, where there have been significant historical migrations of people, it 

becomes extremely difficult for groups to claim they are the original inhabitants of an area, thus 

gaining indigenous status (Posey, 2002). Such issues mean conceptions that emphasise 

‘indigenous’ have become highly political and their use has been accused of entrenching 

unequal power relations (Sundar, 2000). More recently it has been noted that the use of the 

term indigenous and the incorporation of indigenous knowledge as indigenous ways of being is 

not just a means to promote the rights and well-being of indigenous people but as a means to 

advance new forms of neoliberal governmentality (Chandler and Reid, 2018). 

 

The final terminological concern I will highlight here is the use of the term ‘local’, as in local 

(environmental/ecological) knowledge. This terminology has been popular because it avoids 

dividing and privileging particular social groups. It also has the benefit of including inhabitants 

unable to claim traditional or indigenous status, such as recent settlers, or people who may 

otherwise hold knowledge about a particular place due to their ongoing interaction with that 

environment. Nevertheless, a major reservation of using the term ‘local’ is that it separates 

people, and their knowledge, from global influences and the wider context (Pottier, 2003). 

Moreover, the term is assumed by many to be included under and inferior to science, itself 

considered ‘global’ knowledge (Sillitoe, 2007). This has been viewed negatively within 

development discourse as it embeds an already problematic hierarchy that privileges scientific 

knowledge over other forms of knowledge (Hobart, 1993). However, through its inclusiveness 
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the term local knowledge has also, to some degree, caused it to lose its distinctiveness that has 

made the concept both useful and appealing (Heckler, 2009a). 

 

Despite these semantic debates that Ellen (2002) rightfully identifies as futile, it is neccesary to 

define the underlying concept which I refer to as indigenous and local knowledge. As with 

terminology, definitions are equally plentiful, but perhaps the most comprehensive is provided 

by Sillitoe (2002c: 8-9) as ‘…knowledge held more or less collectively by a population, informing 

understanding of the world’. He continues by elaborating on its coverage of all domains, not 

just the natural world. Further, highlighting its connection and distribution in relation to culture, 

both locally and globally, as well as stressing that it is equally as much skill as it is conscious 

knowledge. Finally, that it is dynamic and changing, subject to constant renegotiation across 

various scales. 

 

It [indigenous knowledge] may pertain to any domain, particularly natural resource 

management in development currently. It is community based, embedded in and 

conditioned by local tradition. It is culturally informed understanding inculcated into 

individuals from birth onwards, structuring how they interface with their environments. It 

is also informed continually by outside intelligence. Its distribution is fragmentary. 

Although more widely shared locally on the whole than specialized scientific 

knowledge, no one person, authority or social group knows it all. There may be a 

certain asymmetry here, some clustering of certain knowledge within populations (e.g. 

by gender, age etc., or according to specialist status, perhaps reflecting political or 

ritual power). It exists nowhere as a totality, there is no grand repository, and hence no 

coherent overall theoretical model, although it may achieve some coherence in 

cosmologies, rituals and symbolic discourse (which are notoriously difficult to access 

convincingly). It is equally skill as conscious knowledge, transmitted orally and through 

experience, and repetitive practice characterizes its learning between generations. It is 

the heritage of practical everyday life, with its functional demands, and is fluid and 

constantly changing, being dynamic and subject to ongoing local, regional and global 

negotiation between people and their environments.’ - (Sillitoe, 2002c: 8-9) 

 

1.2.1 Indigenous and local knowledge in conservation 

Indigenous and local knowledge is typically understood and engaged with differently in 

conservation than it is in anthropology and development. Aspects of indigenous and local 

knowledge are increasingly co-opted by conservation biologists to inform the conservation of 

habitats and species. As threats to biodiversity increase, there is a need for effective monitoring 

that balances scientific rigor with practical feasibility (Rist et al., 2010). However, conventional 

monitoring methods can be expensive, time consuming and require specialised training or 
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technology which may render monitoring over large spatiotemporal scales seriously 

challenging, especially when conservation budgets are limited. In response, ongoing 

monitoring programmes and one-off studies have sought to use insights from the indigenous 

and local knowledge of people who co-exist with species or habitats of interest to conservation 

biologists (Danielsen et al., 2009). This pragmatic approach has been proven as a way for data 

to be cost-effectively and rapidly collected across large spatial scales that could not be 

achieved under the same budgetary restrictions using conventional methods (Mohd-Azian et 

al., 2013; Turvey et al., 2013; Turvey et al., 2015). As well as monitoring species populations, 

indigenous and local knowledge has been used to better understand threats to wildlife 

populations (Abram et al., 2015; Bong et al., 2016). For example, Abram et al. (2015) used 

people’s perceptions about threats which effect orangutan populations collected and 

integrated this data with environmental and socio-economic variables to predict threat levels 

and population trends. In another example Bong et al. (2016) used indigenous and local 

knowledge to understand threats at the local level and the pathways through which these 

threats occur in the social-political milieu, something they claim is rarely achieved in 

conservation. 

 

As with all conventional scientific monitoring methods more commonly used in conservation, 

the use of indigenous and local knowledge to inform conservation is also subject to bias. For 

example, an observer’s level of experience, or the effort undertaken to survey one area 

compared to another; both may affect a person’s ability to detect, or correctly identify a species 

(Sethi et al., 2005; Nuno et al., 2013). An additional complication that has been raised in the 

literature is over people’s ability to correctly identify rare or elusive species (McKelvey et al., 

2008b). Several authors have found anecdotal evidence from local people to be unreliable, 

especially for rare species (McKelvey et al., 2008a; Miller et al., 2011; Mohd-Azian et al., 2013; 

Lee et al., 2014). 

 

Several comparison studies have attempted to compare animal population estimates obtained 

from indigenous and local knowledge to conventional biological field data. Mohd-Azian et al. 

(2013) identified several limitations of interview data, such as the misidentification of species, 

different understandings or concepts of what a species is, language barriers between 

interviewers and local people, and the challenge of separating accurate from inaccurate 

interview data. In another study, Garrote and De Ayala (2015) found that participants 

overestimated populations compared to camera trap estimates. Studies by Golden et al. 

(2013a) and Golden et al. (2013b) determined that participants in their study displayed recall 
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bias, specifically that participants may not be able to accurately recall what they have or have 

not seen when providing information over longer periods of time. However, in their 

comparative study with forest resource users in Madagascar, Jones et al. (2008b) found no 

evidence to support this, finding that rapid seasonal interviews provided reliable information on 

quantities, effort and the spatial pattern of harvesting for certain resource types when 

compared to daily diaries. Overall, it must be noted from the literature that people’s ability to 

correctly identify species is extremely context specific, something which applies to all experts, 

not just those without scientific training.  

 

Despite growing use of indigenous and local knowledge in biodiversity monitoring and 

conservation, the accuracy, precision and application of monitoring by local inhabitants needs 

further study. If this type of cross-culturally informed research is to be both useful for 

conservation and socially just and inclusive, better field protocols need to be developed 

(Danielsen et al., 2007; Danielsen et al., 2009). Meijaard et al. (2011) responded to the need for a 

more robust approaches to the use of interview data and provided useful guidance to address 

methodological weaknesses in social surveys, such as sampling, questionnaire design, dealing 

with bias, and statistical analysis. This work was based on the findings of over 7000 interviews 

with local people on the distribution and threats to the Bornean orangutan. To improve validity 

and reduce the effect of ‘self-esteem’ or ‘yes’ biases, the authors did not explicitly state the 

target species, instead presenting a range of different species. They also took measures to 

assess the reliability of responses by asking participants to identify a series of animals from 

photographs prior to conducting the interviews. From this extensive sample and based on the 

picture identification test respondents were assigned a score between one (least reliable) and 

three (most reliable). A majority 70% of respondents achieved a score of three and this would 

most likely have been greater had there not been substantial issues in the delivery of the 

questionnaire. While this and a handful of other studies have looked at cross-culturally informed 

research for conservation biology there are still many issues which have not been considered. 
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1.3 Research aim and thesis structure 

There has been signifcant critical research engagement with concepts of indigenous and local 

knowledge in development (Sillitoe et al., 2002). However, this has occurred to a lesser extent in 

conservation which is now increasingly co-opting aspects of people’s knowledge to provide 

insights for natural resource management and wildlife population monitoring (Popova, 2013; 

Joa et al., 2018; Benyei et al., 2019). Moreover, it is increasingly apparent to conservation policy 

makers that engaging with indigenous and local knowledge is not only beneficial for the 

insights it provides, but it is critical for sustainable and just conservation (Martin et al., 2015; 

Martin et al., 2016). Although authors have convincingly argued there are no epistemological or 

substantive distinctions between indigenous and local knowledge and other knowledge 

systems (Agrawal, 1995), it is apparent there are substantial intractable differences on matters of 

ontology, such as ideologies, values, beliefs, notions of self and origins, and ‘the proper way to 

live’. I have already touched on such difficulties of cross-cultural research and the practical 

implementation of conservation, giving the example of work by West (2006) in Papua New 

Guinea. The question is how do we reconcile these differences? 

 

There are considerable methodological, theoretical, political and practical difficulties in 

studying indigenous and local knowledge (Posey, 2002). Perhaps even greater difficulty comes 

when attempting to combine what was learnt from this research with international conservation 

policies and assessments (Sutherland et al., 2014). As I have described, the very 

acknowledgement of a group of people as ‘indigenous’ can be profoundly political, even more 

so studying and co-producing knowledge with these people and applying it to global-scientific 

problems without appreciating issues of power (Blaser, 2014; Chandler and Reid, 2018; 

Goldman et al., 2018). On the one hand, researchers have been accused of ‘scientizing’ 

indigenous and local knowledge, segmenting it, validating it, and transforming it to fit within 

different ontologies and epistemologies. On the other hand, researchers are accused of being 

unscientific and romanticising indigenous people and their connection to the natural world as 

‘noble savages’ (Redford, 1991). Aside from these standpoints, there is a distinct lack of 

recognition in conservation about the ethical issues of extracting indigenous and local 

knowledge for the benefit of scientists, but to the detriment of local inhabitants who hold this 

knowledge. This can occur in several ways, for example, through the devaluation of knowledge 

not considered of use by scientists, or through using indigenous and local knowledge to inform 

management decisions that actively exclude and delegitimate the use of that ecosystem by 

local inhabitants and based on their unique indigenous and local knowledge of that 

environment. 
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What is clear, is that in a globalised world, contacts between conservationists and holders of 

indigenous and local knowledge will be common, and conservationists will increasingly grasp at 

insights to abate ecosystem degradation and biodiversity loss. Barth (2002) emphasised that 

understanding indigenous and local knowledge is best approached through relativism, 

highlighting that any attempts to establish truth or falsity according to external validity has little 

use, because indigenous and local knowledge is verified according to internal criteria. While 

this view is entirely warranted, it does not mean the field of conservation can, or will heed this 

advice without instrumental and pragmatic solutions. Sillitoe et al. (2002) also highlights that 

engagements with indigenous and local knowledge are not to be glossed over with glib 

methodologies. Nevertheless, the challenge remains of how to give voice to the knowledges of 

those most likely to be coerced, displaced or dispossessed by conservation and in such a way 

that sustainably addresses the imbalance of power. 

 

Therefore, the overall aim of this research is to explore cross-culturally informed interdisciplinary 

research about indigenous and local (environmental/ecological) knowledge in relation to 

conservation in Indonesia, and more specifically the Province of Papua. This region is 

biologically and culturally diverse, lacks conservation attention and capacity, and is 

experiencing rapid cultural change which likely affects how conservation might engage with 

indigenous and local knowledge. Within the overall aim of the thesis I address three questions. 

One, how has conservation engaged with indigenous and local knowledge and what have we 

learnt from these engagements? Two, given the provisions for indigenous and local knowledge 

in international assessments and the concept’s prominent position in post-2020 biodiversity 

conservation targets, what are the risks of an increased emphasis on the value of indigenous 

and local knowledge and what does it mean for both the holders of this knowledge and for 

conservation? Three, in what ways can conservation pragmatically engage with indigenous and 

local knowledge and what are the strengths and weaknesses of these engagements?  

1.3.1 Thesis outline 

This thesis is comprised of ten chapters. In this chapter (chapter one) I begin by briefly 

describing the overall aim of this thesis followed by two sections which outline the theoretical 

framework. I cover the interrelated topics of the history of conservation, property rights and 

regimes, the anthropology of knowledge, and the concepts of indigenous and local knowledge 

in both anthropology and conservation. I close this chapter here with a brief overview of the 
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thesis and the research questions each data chapter aims to answer, how they were conceived, 

and why they are important. 

 

In chapter two I describe the study site I have chosen to investigate cross-culturally informed 

research and its social, political, and biophysical position within Indonesia and New Guinea. I 

begin by providing a brief overview of the social and political history of Indonesia and the 

country’s eastern most province of Papua. I highlight the cultural diversity of Papuan social 

groups, describing the variety of languages, systems of inheritance and kinship, and traditional 

political systems. I then very briefly outline the contemporary political history of Papua Province 

and introduce some of the social and political difficulties experienced in Papua since the region 

became governed by Indonesia. Through an understanding of biological and cultural diversity 

in Papua we can place those systems found in the Cyclops Mountains into context. The second 

half of chapter two provides a more detailed description of the social, political, and biophysical 

characteristics of the Cyclops Mountains themselves including the major movements of people 

in the region, the languages and their precarious status, and the traditional social structures and 

property systems. I then provide a very general biophysical description of the mountains before 

detailing the history of natural science expeditions and later research and conservation efforts. 

 

 In chapter three I provide a brief overview of the general methods I employed during this 

research. The chapter begins with a description of how my research was developed and how 

this informed my selection of study villages in the Cyclops Mountains. I then outline the process 

for collecting data, including practical issues of gaining permission to carry out research, 

researcher position, and ethical considerations, before providing general descriptions of some 

of the core methods used in this thesis. Following the general methods chapter, I present the 

four data chapters of the thesis which are significantly different in their methodological 

approach and theoretical underpinnings.  

 

The first data chapter (chapter four) is a systematic scoping review of indigenous and local 

knowledge in South-East Asia and Melanesia. I chart the extent and occurrence of research 

about indigenous and local knowledge in South-East Asia and Melanesia before synthesising 

indigenous and local knowledge-based research motivated by conservation in Indonesia. This is 

a typical scoping review like one might find in the conservation biology literature. It contains a 

standardised approach to identifying and selecting literature and is written in a concise, 

succinct, and relatively reductionist way. This chapter sets up the research context surrounding 
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indigenous and local knowledge and how researchers have engaged with this concept in South-

East Asia and Melanesia. 

 

The second data chapter (chapter five) is a stark change in style and approach. In this chapter I 

provide a detailed account of the political ecology of conservation and indigenous and local 

knowledge in the Cyclops Mountains. Building on the synthesis of evidence in chapter four, this 

chapter is a much longer discursive analysis which draws together the social, historical and 

political context of conservation in Indonesian New Guinea and the Cyclops Mountains by 

utilising primary and secondary qualitative sources such as observations, interviews, media 

sources, and legal and policy frameworks. This chapter provides the often-ignored multifaceted 

context surrounding conservation, emphasising how indigenous and local knowledge is 

inevitably intertwined with and inseparable from global and national issues.  

 

In the third and fourth data chapters I present two cases studies of how conservation biologists 

might pragmatically engage with indigenous and local knowledge in the Cyclops Mountains. 

These chapters are again a significant change in style and approach from chapter five. During 

these case studies I become a participant observer of cross-culturally informed research for 

conservation to help draw conclusions about my overall thesis aim. In the first of these 

examples, chapter six, I advocate for a greater emphasis on the social worlds of people when 

implementing conservation by describing an applied ethnozoology of the Cyclops Mountains. 

This chapter is interdisciplinary, and I incorporate several variations of quantitative and 

qualitative data collection and analysis. I highlight the methodological and practical 

implications of mismatches between conservation priorities and local priorities, emphasising the 

importance of aligning conservation with local interests, values and beliefs. 

 

In the final data chapter (chapter seven) I establish to what practical extent indigenous and local 

knowledge can provide baseline information to conservation biologists about threatened 

species in the Cyclops Mountains. This chapter predominantly uses standardised quantitative 

data collected and analysis. I establish several measures of relative animal encounter rates, 

predictions for the continued survival of the Critically Endangered Attenborough’s long-beaked 

echidna, and local perceptions of species status and trends. 

 

The final three chapters include an overall thesis discussion in chapter eight, a bibliography in 

chapter nine, and appendices organised by data chapter in chapter ten. 
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Table 1 - Research questions addressed in each data chapter. 

 

Chapter four: A systematic scoping review of indigenous and local knowledge in South-East Asia and 

Melanesia 

 

1. What is the extent and occurrence of research related to indigenous and local knowledge 

across South-East Asia and Melanesia? 

2. How have studies motivated by conservation engaged with indigenous and local knowledge in 

Indonesia? 

 

 

Chapter five: The political ecology of the Cyclops Mountains 

 

1. What are the contextual issues relevant to conservation in the Cyclops Mountains, and 

specifically: how is indigenous and local knowledge transformed in relation to these issues?  

2. How may a political ecology lens unravel the forces that determine environmental access, 

management, and the transformation of indigenous and local knowledge within a context of 

rapid cultural change and acculturation?  

 

 

Chapter six: Ethnozoology in the Cyclops Mountains 

 

1. How do people who inhabit the Cyclops Mountains think about and categorise animals and 

what does this mean for conservation? 

2. Which species are salient for people who inhabit the Cyclops Mountains? 

3. Who are the most knowledgeable local zoologists, and is expertise related to 

indigeneity or a greater ability in the indigenous languages of the Cyclops 

Mountains? 

 

 

Chapter seven: Monitoring threatened species in the Cyclops Mountains using indigenous and local 

knowledge 

 

1. What is the status of threatened species in the Cyclops Mountains? 

2. Can indigenous and local knowledge be used to determine the presence and status of rare 

and cryptic species in the Cyclops Mountains?  

3. What perceptions do local inhabitants have about the condition of biodiversity in the Cyclops 

Mountains Strict Nature Reserve? 
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2 Study area 

This chapter provides details about the study site. I begin by providing an overview of the social 

and political history of Indonesia and the country’s easternmost province of Papua. I highlight 

the cultural diversity of Papuan social groups, describing the variety of languages, systems of 

inheritance and kinship, and traditional political systems. I then very briefly outline the 

contemporary political history of Papua Province and introduce some of the social and political 

difficulties experienced in Papua since the region became governed by Indonesia. Following 

this broad description of the social, political and biophysical features of Indonesia and Papua 

Province I narrow the focus and provide a more detailed description of the specific study site 

where data were collected: The Cyclops Mountains. I describe the major movements of people 

in the region, the languages and their precarious status, and the traditional social structures and 

property systems. I then provide a very general biophysical description of the mountains before 

detailing the history of natural science expeditions and later research and conservation efforts. 
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2.1 Indonesia and Papua Province 

2.1.1 Social and political history 

Indonesia  

The Republic of Indonesia comprises over 17,000 islands spanning several time zones and is the 

fourth most populous country in the world, home to more than 267 million people. Indonesia is 

currently governed as a unitary republic, divided into five layers: 

 

i) central government  

ii) provinsi (provinces),  

iii) kabupaten (districts) and kota (municipalities) 

iv) kecamatan (subdistricts) 

v) kelurahan, desa, or kampung (villages).  

 

Indonesia has 34 provinces in total, each with an elected governor. Papua is the easternmost 

and largest province in Indonesia. It forms the majority of the western half of the island of New 

Guinea, the second largest island in the world. The province’s eastern border is shared with the 

country of Papua New Guinea, constituting one of only three land borders in the entire region 

of Indonesia. Despite being governed by Indonesia, the Provinces of West Papua and Papua 

are biogeographically and culturally contiguous with Papua New Guinea, together comprising 

New Guinea. 

Peoples of Papua and New Guinea 

Humans have been present in highlands of New Guinea for at least 30,000 years and 

presumably as long as 50,000 years in the savanna plains that once connected directly with 

Australia (Hope, 2007). Some authors have suggested as long as 60,000 years or more ago 

(Bellwood, 2007), however, estimates outside of the highlands remain contentious. Three time 

periods have been identified for New Guinea prehistory: pre-agriculture (55,000-20,000 years 

ago); spread of agriculture (20,000-5000 years ago); and post-Austronesian changes (5000 years 

ago to present) (Hope, 2007).  

 

New Guinea has the greatest language diversity of any region in the world, comprising in 

excess of 1000 languages (Pawley et al., 2005) which are typically from two main language 

groups: Austronesian and Non-Austronesian (usually referred to as Papuan). Generally, 

Austronesian languages are spoken in coastal areas whereas the Papuan languages tend to be 



46 

spoken in the interior. Of these language families the most recent to arrive is the Austronesian 

group which was thought to have arrived somewhere in the region of 1500-1300BCE (Pawley et 

al., 2005). According to Ethnologue, there are  approximately 269 different languages in Papua. 

There are ten language phyla in the Papuan group and phyla are further split into distinct 

language families. The huge diversity of languages spoken in Papua has led, in recent decades, 

to the widespread adoption of Indonesian as official lingua franca (Mansoben, 2006). 

 

It is also possible to make distinctions between various ethnic groups in Papua through their 

systems of inheritance of which there is again great variety. Patrilineal (Meybrat, Me, Dani, Biak, 

Waropen, Wandammen, Sentani, Marind-Anim, and Nimboran) and matrilineal systems are the 

most widely used although the Sarmi people use a bilateral combination of the two systems 

(Mansoben, 2006). Similarly some groups use an ambilateral or ambilineal system where 

inheritance is sometimes patrilineal and sometimes matrilineal according to choice (de Bruijn, 

1958; Mansoben, 2006). 

 

There are thought to be at least four different kinship types1 in Papua (Pouwer, 1966; 

Mansoben, 2006), including: 

 

i) Iroquois (Biak, Iha, Waropen, Senggi, Marind-Anim, Humboldt or Yos Sudarso Bay, 

and Me);  

ii) Hawaiian (Mairasi, Mimika, Hattam-Manikion, Asmat, Kimam, and Pantai Timur 

Sarmi); 

iii) Omaha (Auwyu, Dani, Meybrat, Mek in the Star Mountains, and Muyu) 

iv) Iroquois-Hawaiian (Bintuni, Tor, and west coast Sarmi) 

Traditional political systems 

Sahlins (1963) suggested that traditional political systems can be understood as a continuum 

between ascription or inheritance and achievement. This continuum was later applied to 

ethnographies from Papua and systems from both the ascription and achievement ends of the 

continuum. At the ascription end were kingdom and ondoafi systems, and at the achievement 

end were ‘big man’ systems. In addition there were numerous mixed systems that fell in 

between these two extremes (Mansoben, 2006). In ondoafi political systems, leadership is 

inherited and passed through the patrilineal line according to birth order. Patrilineal family 

 
1 Kinship terms (Iroquois, Hawaiian, Omaha, Iroquois-Hawaiian) are based on early anthropological work. The kinship 
systems these terms exemplify are not representative of the social groups that lend their name to them. 
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members assume well defined bureaucratic roles, responsibilities and authority within the 

community. The major difference between ondoafi systems and kingdom systems is the scale at 

which they operate. In ondoafi systems the scale is typically restricted to the village level and 

the power of the ondoafi is confined to the village which usually comprises a single ethnic 

group or subgroup. Ondoafi systems are based on alliances with neighbouring villages in which 

multiple villages act as a unit, tracing a similar ancestry, and having an overall leader for the 

unit. Ondoafi systems are the predominant political system in the northeast of Papua and 

practised by people of Sentani, Genyem (Nimboran), Humboldt (Yos Sudarso) Bay, Tabla, 

Yaona, Takari-Skou, and Arso-Waris (Mansoben, 2006). 

 

In big man systems the leadership role is earned through personal ability or achievement and 

never secured through inheritance alone. The individual is highly influential, and recognition is 

maintained through the simultaneous success of securing and redistributing resources to other 

competing big men and their community while at the same time maintaining position within 

their community. They are seen as a provider, ensuring the well-being of the community. They 

also have considerable individual power to make decisions within the community (Sahlins, 1963; 

Mansoben, 2006). The Dani, Asmat, Me, Meybrat, and Muyu have big man systems. 

 

The kingdom political system is inherited and passed down through patrilineal lines according 

to birth order. Patrilineal family members assume bureaucratic roles within the community and 

political power is conferred on these family members. All authority is passed through the male 

line and if the next in line is unsuitable for their inherited responsibilities then authority passes 

to the next male family member by birth order. Leadership in kingdom systems can cover 

multiple villages and ethnic groups (Mansoben, 2006). In mixed political systems leadership may 

be both by ascription or by achievement. In general, leadership by ascription tends to prevail 

during times of security or ‘safe’ times, whereas leadership by achievement tends to prevail in 

times of hardship and difficulty (Mansoben 2006). Mixed systems are used by the Biak, 

Wandammen, Waropan, Yawa, and Maya. 

A brief political history of Papua Province 

The more recent history of Papua Province was one of Dutch colonial control until 1963. In the 

years immediately preceding, under increasing military pressure from Indonesia and in a climate 

of colonial decentralisation, the United States of America sponsored negotiations between the 

Netherlands and Indonesia. Sovereignty passed to an interim United Nations Temporary 

Executive Authority (UNTEA) from 1st October 1962 until 1963 when the Indonesian 

government assumed full responsibility for the territory under President Sukarno. 
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Throughout the 1960’s the social and economic conditions in Papua deteriorated and took low 

priority in Indonesia’s national agenda, which prioritised affairs in other regencies. 

Unfortunately, considerable Dutch aid associated with the decentralisation of colonialism 

agreement was suspended due to Indonesia’s withdrawal from the United Nations. In 1965, 

General Suharto assumed power over President Sukarno ushering in the ‘New Order’ period 

(1965-1998), and in 1966 programs supported by this funding began to be planned and 

implemented following renewal of participation in the United Nations. From the mid 1970’s the 

Indonesian Government achieved significant economic growth, predominantly as a result of the 

rise in oil prices. As a result of this growth the government began to finance development 

projects in Papua. This development came in the form of infrastructure and rehabilitation, as 

well as transmigration areas to alleviate congestion in Java. At this time Papua was receiving 

about four times the aid of other regencies in Indonesia, and it continues to receive more than 

other regencies today (Timmer, 2007). Despite this, the majority of benefits were captured by 

skilled immigrant workers and resulted in resentment among indigenous people towards the 

Indonesian Government and immigrants. 

 

Throughout Indonesia’s ‘New Order’, economic development fuelled by concessions for oil 

extraction, mining, forestry and fishing increased. Unfortunately, the majority stake in these 

benefits was captured by transmigration populations that resulted in further resentment and 

feelings of displacement by indigenous Papuans thus stimulating aspirations for independence. 

The result is that the recent decades of social and political turmoil in Papua have resulted in a 

complex and fraught standoff between centralised government, national and international 

business practises on one side, and the development of living conditions and local struggles for 

independence and dignity by indigenous Papuans on the other (Timmer, 2007). 

2.1.2 Biophysical description 

Papua province is characterised by four broad geographical zones: the offshore islands and 

archipelagos including Baik and Pulau Japen, the central highlands, the southern lowlands, and 

the northern lowlands containing the minor mountain ranges of the Foja, Van Rees and Cyclops. 

Until relatively recently the province also contained the Bird’s Head or Doberai (Kepala Burung, 

formerly Vogelkop) Peninsula and surrounding offshore islands and archipelagos which the 

Indonesian government declared a separate province called West Papua in 2003. The northern 

lowlands of Papua province are large coastal and inland plains extending approximately 450km 

longitudinally. The Foja and Van Rees Mountains are located centrally between these plains 
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with the inland plain drained by two large tributaries of the Mamberamo River, the Taritatu and 

Tariko. The climate of Papua is humid and tropical with a seasonal switch between a monsoon 

driven rainy season (November to March) and a drier season (April to September) driven by 

southeast trade winds. 

 
Figure 4 - Indonesian provinces of West Papua and Papua on the island of New Guinea 

 

Papua province contains a wide variety of ecosystems predominantly as a result of the countries 

wide altitudinal range. This high ecosystem diversity helps to explain the region’s exceptionally 

high species richness. Using records of fern and orchid species as a baseline for extrapolation, 

estimates of vascular plant diversity in Papua have been made of 20,000 to 25,000 species 

(Takeuchi, 2007), although the sheer paucity of available data makes any estimate very difficult. 

Furthermore, at least 3,764 vertebrate species and probably more than 200,000 invertebrate 

species are estimated to be present in the region (Allison, 2007). Of these, taxonomic efforts to 

date have identified 191 native mammal species, 40 being endemic. Protected areas cover 

approximately 66,567 km2 accounting for 19% of total terrestrial land cover (351,147 km2) 

(Marshall, 2007). Despite Papua’s significant biodiversity and the expansive area under 

protection, resources for conservation are scant and the majority of the natural resource are 

managed de facto by small-scale societies (Sheil et al., 2015). 

  



50 

2.2 The Cyclops Mountains 

2.2.1 Social and political description 

The Cyclops Mountains are home to an indigenous population that has existed in the area for 

hundreds if not thousands of years. Prehistoric ceremonial axes have been found at lake Sentani 

dating back to 2,000 BCE (Swadling, 1996). Historic trade items have also been found in this 

area, evidence of a long history of trade with outside groups (Swadling, 1996; Upton, 2009). In 

1940 the population of Hollandia (now Jayapura) was only 400 people. This changed 

dramatically during World War II when the Japanese stationed 55,000 troops in northern Papua, 

many of whom were stationed in Jayapura. Later in the war the Americans gained control of the 

region and Jayapura was made the headquarters of the American Pacific campaign, bringing 

with them simple infrastructure which remains in place today. 

 

From 1963 onward, after Indonesia took control of the region, hundreds of thousands of people 

have migrated to Papua Province and West Papua Province from elsewhere in Indonesia, largely 

through controversial transmigration programmes. By the turn of the millennium over one third 

of the population of Papua and West Papua Provinces were non-indigenous, with the vast 

majority of these non-indigenous settlers living near urbanised and coastal areas (Upton, 2009). 

The Cyclops Mountains are a prime example of such national and provincial in-migration and 

this area is characterised by high ethnic diversity. In general, the indigenous population lives 

along the north and west coasts of the Cyclops Mountains and all other areas are home to a 

mixture of indigenous and immigrant social groups. 

 

As a result, there are numerous languages spoken in the Cyclops Mountains, both indigenous 

and those originating from immigration from elsewhere in New Guinea and Indonesia. The 

indigenous languages are from the Austronesian, Trans-New Guinea, and Nimboran language 

families. Austronesian languages are spoken in the Ormu, Kayupulau, and Tobati ethnic groups 

whereas Trans-New Guinea languages are spoken in the Tabla and Sentani groups. Nimboran 

languages are spoken in the Mekwei and Kemtuik ethnic groups (Figure 5). 
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Figure 5 - Language groups in the Cyclops Mountains 
(Source: Ethnologue) 

 

The indigenous languages spoken in the Cyclops Mountains are diverse, especially when 

considering the relatively small land area at which this diversity occurs (see Tables 2-5). Coupled 

with the wide variety of languages that are spoken by migrant social groups from elsewhere in 

New Guinea and Indonesia, further complicates inter-cultural communication. Despite this, the 

overwhelming majority of people in the area speak Indonesian on a day-to-day basis, especially 

the younger generations who have attended school where all lessons are in Indonesian. 

 

Table 2 - Details of the Ormu language  
(Adapted from Ethnologue)  

Ormu  

Population Approximately 500 

Dialects - 

Location(s) Ormu Besar 

Ormu Kecil 

Classification Austronesian > Malayo-Polynesian > Central-Eastern Malayo-Polynesian 

> Eastern Malayo-Polynesian > Oceanic > Western Oceanic > North 

New Guinea > Sami-Jayapura Bay > Jayapura Bay 

EGIDS Status 7 (Shifting) - The child-bearing generation can use the language among 

themselves, but it is not being transmitted to children. 
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Table 3 - Details of the Sentani language 
(Adapted from Ethnologue)  

Sentani  

Population Approximately 30,000 

Dialects East Sentani 

West Sentani 

Central Sentani 

Location(s) Sentani and Lake Sentani area 

Classification Trans-New Guinea > East Bird’s Head Sentani > Sentani > Sentani Proper 

> Sentani 

EGIDS Status 5 (Developing) - The language is in vigorous use, with literature in a 

standardized form being used by some though this is not yet widespread 

or sustainable. 

 

Table 4 - Details of the Tabla language 
(Adapted from Ethnologue)  

Tanah Merah (Tabla) 

Population All dialects approximately 3,750 speakers 

Dialects (Villages Spoken) Tepera (Depapre) 

Yaena-Yongsu (Yaena, Dormena, Yongsu Kecil, Yongsu Besar) 

Yakari (Unknown) 

Location(s) Depapre 

Classification Trans-New Guinea > East Bird’s Head Sentani > Sentani > Sentani Proper 

> Tanah Merah 

EGIDS Status 8a - The only remaining active users of the language are members of the 

grandparent generation and older. 
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Table 5 - Details of the Mekwei language 
(Adapted from Ethnologue)  

Mekwei 

Population 1,200 

Dialects (Villages Spoken) Moi. Lexical similarity: 60% with Kemtuik 

Location(s) Jayapura regency, Kendate, Maribu, Sabron, Dosai, and Waibron villages. 

Classification Trans-New Guinea > Nimboran 

EGIDS Status 8a - The only remaining active users of the language are members of the 

grandparent generation and older. 

 

Studies about the traditional social structures found in the Cyclops Mountains are limited. 

However, Collier (1985) provides an overview of the Tabla (Tanah Merah) group. This ethnic 

group can be found in the west and north west of the Cyclops Mountains and extends further 

west along the north coast of Papua. Tabla identify themselves as distinct from other ethnic 

groups through language, style of canoe construction, house type, and certain artefacts. Tabla 

kinship is a modified Iroquois-type and consanguineal terms of reference are also used as terms 

of address, there being distinct terms for each family member up to six generations in distance 

from ego. In marriage exchange, bride wealth (stone axe heads, beads, and money) is given in 

return for food (sweet potatoes, taro, sago, rice, banana, fish and pork). These exchanges have 

been said to unify clans and cement good relationships, known as kena mbei [Tabla: ‘one 

chest’] (Figure 6). 

 

 

 

Figure 6 - Axe heads and beads used in marriage exchange. 
The axe heads and beads are hand crafted from stones of the Cyclops Mountains and remain an important part of 
marriage ceremonies 
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Traditionally, common property systems included multiple clans, operating at the village scale. 

Each village would typically have several clan heads and a community leader. It is the 

community leader who holds ownership and rights over land but makes decisions concerning 

land use in conjunction with clan heads. For example, in the Sentani ethnic group the authority 

to manage land is jointly held by yo-ondoafi (community heads) and several khoselo (clan 

heads) (Mansoben, 2006). No decisions can be made individually and any proceeds from the 

sale or lease of land is shared amongst the community according to existing land rights and 

authority. The relative authority of different clans is in constant negotiation (Collier, 1985). Aside 

from these traditional arrangements there are also government administrative boundaries. The 

Cyclops Mountains cross two administrative regions (distrik and kota), known as Jayapura and 

Jayapura City. 

Livelihoods 

Due to the proximity of the Cyclops Mountains to the provincial capital Jayapura and the main 

airport in Sentani, there is an increasing variety of livelihoods available to people. The 

indigenous men take advantage of this and typically carry out various livelihoods activities, 

especially those living south of the mountains. One man from the south even stated ‘we do 

anything and everything…’. For example, they will take advantage of any form of manual wage 

labour available, typically in construction-related activities. These include building houses, 

building infrastructure, working in local sand and gravel quarries, painting road verges, 

maintaining roadsides, or clearing roadside vegetation. Those with a formal education may also 

work in civil service jobs. In addition to these manual and civil service jobs, many spend time on 

the edge of the forest. For example, they may be clearing patches of land for farming, 

collecting plants to feed livestock, or trapping small mammals for food and to reduce crop 

damage. The men from some families on the north coast or the villages adjacent to Lake 

Sentani also fish, either as part of a large, motorised boat crew or in small traditional canoes. 

Men in the north and west also farm crops such as sago, coconut, cocoa, betel nut, and vanilla. 

 

Indigenous women spend time maintaining the household and looking after children and 

tending to crops grown in gardens on the edge of the village and further up the mountain 

slopes. Many of them have small roadside shops selling betel nut, cigarettes, drinks, and maybe 

some fruits or homemade confection. The majority of sales for these women appears to come 

from betel nut, and they form an essential role in meeting and talking to people. Some women 

also sell local crafts, such as traditional noken (bags), selling them to other Papuans or the few 

tourists who pass through on organised trips to the highlands. A small group of indigenous men 

and women also assists with forest patrols with the community forest rangers. 



55 

 

Migrant Papuans are from many different tribes throughout the province. Like the indigenous 

men, they also participate in manual wage labour, particularly construction work south of the 

mountains. If there is no wage labour available, these men spend time around the village 

tending to built structures and fences. Also, they work together to clear and prepare the land 

for farms. They also spend time in the forest collecting firewood and making charcoal to sell to 

people with small roadside food stalls (warung; Figure 8) and restaurants. Some of the younger 

men from families who have inhabited the area for longer also study at the local schools and 

universities. 

 

The majority of women who have settled in the area from elsewhere in Papua work on their 

farms during the day. They typically wake very early,  then walk into the higher elevation forest 

north from Sentani. They spend the day higher in the hills tending to their gardens and crops 

(Figure 7). They seem to do this mainly on their own, and they are rarely seen returning from the 

hills in groups, or even in pairs. They return in the early to late afternoon with large bags 

containing various harvested crops that they sell in markets. The harvests vary, sometimes only 

one crop is collected whereas other times a mixture of crops are brought back. Older women 

who are less able to work higher in the mountain work closer to the villages and harvest crops at 

the roads’ side. Any available land is utilised for cultivation and plants such as banana, papaya, 

cassava, maise, and onions are grown. 

 
Figure 7 - A higher elevation farm with banana, casava, and pineapple being grown 
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Indonesians from elsewhere in the archipelago dominate wage labour and skilled jobs like 

engineers. The numbers of police and army personnel in the area are extensive, and they are 

principally Indonesian men stationed in the Cyclops Mountains but typically from elsewhere in 

the archipelago. Also, the owners of shops, warungs, restaurants, vehicles sales, hire and 

maintenance companies, and hotels are almost always Indonesian families from elsewhere in 

the archipelago who have settled in the Cyclops Mountains. Similarly, Indonesian women in the 

south dominate jobs in commerce working in shops, warungs, restaurants, or other professions. 

There are also substantial numbers of Indonesian families who fish from the main port in Sentani 

and various communities on the coasts, in lagoons, and adjacent to Lake Sentani, producing 

wild-caught and farmed fish. 

 

 
Figure 8 - A typical warung selling freshly prepared food run by an Indonesian family. 

 

2.2.2 Biophysical description 

The Cyclops Mountains are positioned in the far north east of the Papua province adjacent to 

the north coast and eastern border with Papua New Guinea (Figure 9). The mountains 

constitute a series of summits stretching approximately 40 km west to east and 10 km north to 

south. The highest peak is Rafeni (1,880 m), followed by Rara (1,700 m), and Dafonsoro (1,530 

m). The mountain terrain is characterised by steep sided ridges and deep incised valleys. Runoff 

from the mountains drains into the sea to the north and Lake Sentani to the south. 
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Figure 9 - The north coast of the Cyclops Mountains 

 

2.2.3 Conservation in the Cyclops Mountains 

Historical trade and Victorian naturalists 

The island of New Guinea has conjured up images of mystery, wonder and amazement for 

Europeans since the first bird of paradise specimens were returned by Magellan's crew in 1522 

(Andaya, 2017). The origin of these mysterious and beautiful creatures stimulated the 

imaginations of people throughout the trade networks which distributed these specimens 

across the globe. They were known as manuk dewata [Maluku: 'birds of God'], passaros de sol 

[Portuguese: 'bird of the sun'], avis paradises [Latin: 'birds of paradise'], and amongst the Malay 

traders who never saw the birds alive as burung mati [dead birds]. Later speculation led to them 

being known as 'birds of God' because they were rarely sold with their feet, which stimulated 

the myth that they never landed and only returned to the ground upon death. It wasn't until 

1823 - 1824 that European naturalists observed the birds alive in their natural habitat (Moore, 

2003a). Before this, birds of paradise feathers are recorded in China as far back as the eighth 

century, as well as in India and the Arab world (Andaya, 2017). They were also greatly prized by 

Europeans, particularly medieval knights in the 13th century to adorn their battle helmets (Taylor, 

2003). Trade in feathers to Europe reached its peak in the early twentieth century where the 

feathers were used to adorn clothing, in particular ladies’ hats, which were popular as part of 

high fashion in Europe and America. So popular in fact, that the demand would have likely had 

an impact on extant bird of paradise populations with bird deaths between 1905 and 1920 
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estimated at 30,000 to 80,000 a year, primarily for export to feather auctions in London, Paris 

and Amsterdam (Kirsch, 2006). These images of high fashion will have undoubtedly cemented in 

the minds of Europeans that New Guinea, the origin of these decorations, is a place of exotic 

wonder and beauty, a legacy that has defined Euro-American naturalists and their engagement 

with New Guinea and its people. 

 

These images of New Guinea inspired several early expeditions to the Cyclops Mountains. JM 

Dumas first collected specimens in 1889 and 1901 in Yos Sudarso Bay and inland toward 

Sentani. Following this, further collections were made by Atasrip and Djibdja in 1903, Gjellerup 

in 1911, and Gibbs in 1914. Then in 1928 Ernst Myer carried out ornithological surveys scaling 

the peaks of mountains. He was subsequently followed by Evelyn Cheeseman from the 

Zoological Society London in 1936 who collected plants and conducted entomology surveys in 

two locations. There was then the Dutch American Archibold expedition between 1938 and 

1939. Later between 1954 and 1961 Van Royen carried expeditions, famously collecting the only 

known specimen of Attenborough’s long-beaked echidna in 1961. Since Indonesia took control 

over the western half of Papua the Cyclops Mountains (Cyclops Mountains) has been classified 

as a strict protected area, going through several revisions of the area under protection which 

remain in place today. 

Conservation research in the Cyclops Mountains 

From the previous expeditions it is clear that the Cyclops Mountains are a centre for biological 

endemism and diversity within New Guinea. The provinces of Papua and West Papua alone are 

home to almost half of Indonesia’s biodiversity with estimates of at least 3,764 vertebrate 

species and probably more than 200,000 invertebrate species (Allison, 2007). Despite their 

proximity to the provincial capital of Jayapura and the airport in Sentani, the mountains 

currently appear to retain a functional megafauna, an increasingly rare phenomenon globally. 

Even so, the region’s biodiversity has never been systematically surveyed in any detail beyond 

ad hoc historical expeditions and limited biological collections.  

 

The scarcity of biological sampling in the area was demonstrated by an 11-day Conservation 

International rapid biodiversity assessment of the northern edge of the Cyclops Mountains Strict 

Nature Reserve (SNR), undertaken in August 2000, which resulted in the discovery of a new 

species of freshwater fish, two new species of frog, and a possible new species of reptile 

(Richards and Suryadi, 2002). No mammal surveys were undertaken as part of this rapid 

assessment but Panttiselanno and Arobaya (2018) recently carried out small-mammal surveys 

along the northern slopes. Biological surveys of the larger mammal species are limited to the 
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earlier work by Tim Flannery (Flannery, 1995) and an expedition in 2007 by a team of scientists 

from the Zoological Society of London which confirmed the survival of Attenborough’s long-

beaked echidna, and provided the baseline and impetus on which aspects of this PhD research 

are based (Baillie et al., 2009). Other reports on the biodiversity of the Cyclops Mountains are 

limited. They include a mammal survey carried out in 2001 by The Cyclops Environmental 

Education Foundation (YPLHC) which reported a total of 86 mammal species and 278 birds 

species across five habitat types (Pacific Islands Report, 2001). No original report or peer 

reviewed article exist regarding this survey or other ad-hoc surveys carried out in the area.  
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3 Methods 

3.1 Introduction 

This chapter begins with a brief description of how this research was developed and how 

specific study sites were chosen to explore the methodological, theoretical, political and 

practical issues in cross-cultural research concerning indigenous and local knowledge. I then 

outline the process for collecting data, including practical issues of research permission, 

researcher position, and ethical considerations. I do not provide full methodological details for 

each data chapter in this section. Instead I outline the core principles of general methods used 

throughout this research, and in what chapters they are used before highlighting the more 

specialist methods described in full in each data chapter.  

3.2 Selection of study sites 

This research was developed following an expedition to the Cyclops Mountains by ZSL 

researchers and the EDGE of Existence programme carried out in 2007. This expedition 

highlighted the scarcity of conservation attention placed on the Cyclops Mountains and 

confirmed the persistence of several highly threatened and endemic species. I had not visited 

Papua or the Cyclops Mountains before 2015 but I had already developed an interest in cross-

cultural research related to conservation. Initially, I had planned to investigate species status 

using indigenous and local knowledge and hunting sustainability using a mix of social and 

natural science methods. 

 

Fieldwork began in 2015 when I visited the area for the first time in collaboration with ZSL 

Indonesia to carry out a pilot study. It quickly became apparent that the situation on the ground 

was extremely complicated. Through discussions with village leaders, clan heads, elders, the 

Indonesian conservation and forestry departments, and the local university (Universitas 

Cenderawasih: UNCEN) it emerged that there were significant issues important to them not 

covered by my intended research. It was also clear that people from the indigenous groups 

were immensely knowledgeable about a whole range of species from the mountains, yet they 

were concerned about the way the mountains were being treated and their lack of consultation 

in management decisions. Furthermore, I knew that the area was experiencing rapid cultural 

change and that many of the indigenous languages were being lost. There was a clear warrant 

for investigating ways that local communities and their cultural heritage could be better 

involved with the conservation policies directed by the government. Furthermore, there was a 



61 

strong desire by local communities to have their culture recognised concerning the protection 

and management of the Cyclops Mountains.  

 

Based on these initial discussions I made some substantial adjustments to my research plan in 

collaboration with my Indonesian counterpart at UNCEN. These plans went through several 

iterations and permit applications. Each of these was ultimately, following lengthy delays, 

denied on security grounds by central government. Eventually the research was progressed 

through my counterparts at UNCEN who offered me an honorary research fellowship at the 

university in the Centre for Research and Community Development. I was able to adapt the 

research to follow the issues raised from my initial discussions in 2015 while keeping to 

obligations attached to portions of my funding (determine the status of Attenborough’s long-

beaked echidna). To fulfil the obligations of my research funding I would need to visit several 

areas around the mountains to gain as wide a spatial coverage as possible. While 

anthropological research would usually advocate focusing in great depth on one or a small 

number of areas, this approach allowed me to understand a range of perspectives from an 

extremely culturally diverse region which otherwise would not have been possible in the five 

years this thesis was conducted. 

 

The human population around the Cyclops Mountains has been growing rapidly for decades as 

a result of forced and voluntary national and provincial in-migration. Consequently, the area is 

extremely diverse, but people can be crudely categorised into three social groups: people 

indigenous to the Cyclops Mountains; provincial migrants from elsewhere in New Guinea; and 

national migrants from elsewhere in Indonesia. These people inhabit a range of settlements 

around the mountains, from the densely populated provincial capital of Jayapura and airport 

town of Sentani, to small villages like Ormu Necheibe on the north coast, which are only 

accessible by boat. I spent time across the entire area of the Cyclops Mountains but decided to 

focus predominantly on a sample of eight core study villages for this research. 

 

I selected villages purposively for this research for several reasons. Firstly, to include those that 

were inhabited, at the least partially, by indigenous peoples from the Ormu, Tabla, Mekwei, and 

Sentani indigenous groups. This was because all these groups have traditionally held territory 

over portions of the Cyclops Mountains inside the protected area and have likely been affected 

by conservation policies. Second, villages were chosen that are located close to the border of 

the protected area. This is because these villages are likely inhabited by people who regularly 

enter the reserve, if not now, then in the past, and so are likely to have detailed knowledge of 
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the mountains and their flora and fauna. Third, villages were selected to give as wide a spatial 

coverage of the mountains as possible. This decision was based on the assumption that people 

are most likely to interact with their immediate local area and this approach would identify any 

similarities or differences in both biological and cultural diversity across the entire mountain 

range.  

Villages in the Ormu territory 

The first two villages are located on the north coast inside the ancestral lands of the Ormu 

indigenous group. These villages are predominantly inhabited by people indigenous to the 

Cyclops Mountains who speak Indonesian and Ormu, both to varying degrees. Both villages are 

positioned on the north coast and are a short distance from the protected area.  

Villages in Tabla territory 

Moving along the north coast to the west are three more villages, all of which are positioned 

inside the ancestral lands of the Tabla indigenous group. Again, these villages are all positioned 

on the north coast and are a short distance from the Cyclops Mountains Strict Nature Reserve. 

All these three villages are predominantly inhabited by people indigenous to the Cyclops 

Mountains who speak Indonesian and Tabla, both to varying degrees.  

Villages in the Mekwei territory 

Located to the southwest of the Cyclops Mountains, the next two villages in the sample are 

located inside the ancestral lands of the Mekwei indigenous group. These villages are 

predominantly inhabited by people indigenous to the Cyclops Mountains but also some 

provincial and national migrants. Here people predominantly speak Indonesian and to a lesser 

degree Mekwei.  

Villages in the Sentani territory 

The final village in the sample has been almost entirely absorbed by the urbanising main airport 

town of Sentani. The village is located near the peri-urban areas which border the protected 

area. Traditionally part of the Sentani ancestral lands, this village is now inhabited by people 

from a huge variety of ethnicities including all the crude social groupings discussed earlier. 

 

 
 
 
 
 
 
 



63 

Table 6 - Eight core study villages in the Cyclops Mountains.  
The table includes which indigenous territory each village is located in, the main languages in use and the status of the 
indigenous language in that territory, and the number of village inhabitants (according to the 2016 local census).

Village name Indigenous 
territory 

Languages spoken and indigenous language 
status 

Total number of 
residents 

Village 1 Ormu Indonesian; Ormu (child-rearing generation 
can use language, but it is not being passed 
to children). 

288 (M=162; F=126) 

Village 2 Ormu 579 (M=295; F=284) 

Village 3 Tabla 

Indonesian; Tabla (only remaining active users 
are the grandparent generation). 

340 (M=185; F=155) 

Village 4 Tabla 430 (M=220; F=210) 

Village 5 Tabla 383 (M=198; F=185) 

Village 6 Mekwei Indonesian; Mekwei (only remaining active 
users are the grandparent generation); various 
other languages in use by in-migrants. 

1166 (M=628; F=538) 

Village 7 Mekwei 1117 (M=577; F=540) 

Village 8 Sentani 
Indonesian; Sentani; various other languages 
in use by recent immigrants. 

6122 (M=3329; F=2793) 
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3.3 Data collection 

This research is interdisciplinary, spanning the natural and social sciences. Therefore, I use 

mixed methods including a variety of qualitative, quantitative and participatory methods. By 

drawing on a diverse set of methods, including a historical perspective, this research is better 

placed to understand the methodological, theoretical, political and practical issues in cross-

cultural research concerning indigenous and local knowledge. Doolittle (2015) highlights the 

benefits of methodological pluralism and how it leads to the collection and analysis of a richer 

dataset, allowing researchers to select methods that are most appropriate to the specific 

research questions.  

 

Due to limitations around type and duration of research permits I was able to obtain; data were 

collected during four separate visits to the Cyclops Mountains between 2015 and 2018. In 

between these visits, field associates continued to collect data for me. 

 

- Visit one: July – August 2015 

- Visit two: March – May 2017  

- Visit three: July – September 2017  

- Visit four: August – October 2018 

3.3.1 Research permissions and entry 

For this research I gained permission from the Jayapura and Jayapura City Bupati [Regent: head 

of the district], BBKSDA Papua [Balai Besar Konservasi Sumber Daya Alam: Centre for 

conservation of natural resources], and all the village leaders and individuals who took part. The 

research was carried out in collaboration with UNCEN and five Indonesian research associates. 

 

To gain permission to work in each village I first spoke to a village elite, either the Kepala 

Kampung [Indonesian: village chief], Secretaris Kampung [Indonesian: village secretary, Ondoafi 

[traditional leader], or a village Khselo [clan head]. In most cases, after this initial contact with 

one of these community members, other important people from the village were called on and 

a group meeting would be held. This gave the opportunity to make introductions, discuss 

intentions, and request permission to carry out research in the village. As a gesture of good will, 

small gifts would usually be exchanged. The research team would provide small amounts of tea, 

coffee, sugar, cigarettes, and siri-penang [Indonesian: Areca palm seeds, pepper plant 

seedpods, and slaked lime powder]. This process was ongoing and was repeated for each 
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phase of fieldwork when entering each village and served as an important way to discuss the 

research and other issues more broadly that related to the village. 

3.3.2 Researcher position 

The positionality of the researcher can have profound effects on the quality of the data 

collected. There are several contentious issues in the region, and it was important to remain 

independent of these issues as far as reasonably possible. In all cases I was introduced as an 

independent researcher from the United Kingdom working with UNCEN, who are widely 

respected throughout the communities of the Cyclops Mountains. My research associates 

introduced themselves as such, again emphasising that they were conducting independent 

research in collaboration with UNCEN. 

 

Most people in the Cyclops Mountains speak Indonesian. Therefore, I invested time learning 

Indonesian, taking classes at SOAS (School of Oriental and African Studies) before visiting the 

country for fieldwork. This gave me a grounding in the language, and I was able to have simple 

conversations on a day-to-day basis. Nevertheless, I was usually accompanied by a native 

speaker who could assist me with more difficult and lengthy conversations, particularly those of 

a technical nature. In addition to Indonesian there are several indigenous languages spoken 

throughout the villages where research was carried out. It was not feasible to learn each of 

these languages within the time frame of the research, but I made an effort to ask about key 

terms of address, learning basic words, a commitment which was welcomed, especially by the 

older generations in the villages. As a result, one of the data chapters of this thesis focuses 

specifically on local naming and classification of animals. By the later stages of the research, my 

research associates and I were able to refer to numerous animals of the area using the local 

languages. 

 

All of my five research associates were from areas in Indonesia outside Papua. I had been 

warned that this might pose a potential barrier to the research given the contested history of 

the region. However, with one exception, this did not appear to pose a significant problem, 

especially for my primary research associate who returned for three of the four research periods 

and became increasingly accepted and respected. He now maintains good relationships with 

the community, implementing storytelling projects in the villages as a result of this research. 

The one case where I experienced difficulties was during the first and second research periods 

relating to one particular local community member who did not like one of my research 

associates. This was a complicated situation because the community member in question was a 
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key figure in several villages and largely dictated initial introductions and relations to people in 

half the core study villages. What made matters more complicated was that the community 

member in question had no problem whatsoever with me but would try to exclude my research 

associate from discussions, often making snide comments. The reasons for this were not clear to 

me but nevertheless it was necessary to try and improve their relationship. Together with this 

research associate we spent as much time as possible with this community member in the early 

stages of the second fieldwork period. With each visit their relationship seemed to improve and 

ultimately this posed no significant constraint on the research. 

 

When in the villages, the research associates and I would usually stay with a family or in some 

cases were allowed to sleep in the community building. From here we were permitted to come 

and go as we pleased making visits to individual households to fit in with people’s schedules. 

This was the case except when we were working in the Sentani region, where we would stay in a 

hotel and make daily trips out to various households from this central point. 

3.3.3 Ethics 

For this research, the research associates and I used the principles of Free Prior and Informed 

Consent (FPIC). All research participants were informed of the research, how the information 

would be used and that they were free to withdraw from the research process at any time. In all 

cases consent was gained verbally as this was culturally most appropriate. As previously 

mentioned, there was usually an initial meeting when arriving in each village for each period of 

fieldwork where the research could be discussed, and any issues raised. Due to the contentious 

nature of some of the data collected (e.g. criticisms of government policy), every effort has been 

made to provide anonymity at the individual level. However, it would be possible to identify 

people in key village positions from the names of villages. Therefore, village names have been 

anonymised in the public version of this thesis. 

 

This research was given departmental ethical clearance on the 15/05/2015 (Data Protection Ref: 

Z6364106/2015/05/17). On the basis that the research did not involve any vulnerable groups the 

research was not required to have full ethics assessment from the UCL ethics committee. 
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3.4 Research methods 

The section outlines the primary and secondary data sets and data collection methods used in 

the thesis. Table 7 summarises each source of data and which data chapters they were used for. 

Following this I provide a general description of these data collection methods. 

 

Table 7 - Summary of primary and secondary data used in each data chapter. 

 
Method 

Chapter 

 4 5 6 7 

Primary data Participant observation and unstructured interviews   x x x 

 Group interviews  x x  

 Key informant interviews  x x  

 Semi-structured individual interviews  x x  

 Structured questionnaire   x x 

 Participatory methods   x x 

Secondary data Historical, archival and discourse analysis  x   

 Peer-reviewed articles x    

 

3.4.1 Participant observation and unstructured interviews 

I used participant observation throughout my fieldwork as a basis to implement other forms of 

data collection. Participant observation is an unstructured way of studying people as they go 

about their normal daily activities (Bernard, 2011). It involves establishing a relationship of trust 

with the study population, learning the local language and generally following and observing 

people’s way of life. Building trust in this way allows information to be collected that minimises 

bias relative to other forms of data collection. Furthermore, the extended observation of people 

in their everyday life allows their claims in interviews to be observed. Importantly, participant 

observation is not just passive observation of people but is carried out, in varying degrees, 

simultaneously with involvement in local activities, interviewing, and even while gathering 

quantitative data (Bernard 2011).  

 

In total I spent eight months in the Cyclops Mountains moving between different villages, often 

living with people in their family homes. Each time I returned over the course of the four 

fieldwork visits I was trusted more and began being invited to community events and meetings 

between the various village ondoafi. Attending these meetings proved critical for much of my 
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analysis as I was able to observe how people interacted and the issues they met to discuss. 

Throughout my visits I kept a series of detailed fieldwork notebooks following the methods 

outlined in (Bernard, 2011). These field notes were critical in my ongoing analyses and to help 

me plan each new fieldwork visit.  

3.4.2 Interviews 

Interviews were the primary method of data collection that I used during every fieldwork visit. 

Interviews range from unstructured, open-ended affairs to more structured affairs that probe 

particular topics in depth, sometimes following a predefined set of questions (Doolittle, 2015). 

Unstructured and informal interviews are casual conversations where content relevant to the 

study is discussed (Bernard, 2011). I used unstructured interviews throughout the research whilst 

staying in villages and recorded the information in a fieldwork notebook. I also carried out 

numerous group interviews, some of which were planned and carried out in conjunction with 

participatory group activities whereas others were completed ad hoc as the situation arose. For 

example, there were often situations where I would be carrying out a structured questionnaire 

in relation to data chapter seven when people would join the conversation. This automatically 

invalidated some of the tasks in these surveys but nevertheless would often result in useful 

information related to the research. In these situations, the interview was continued as a group 

interview and pertinent information recorded as field notes.  

 

Semi-structured interviews are formal conversations that follow a pre-defined interview guide 

but still offer the flexibility to follow up interesting avenues of investigation as they arise with the 

interviewee (Bernard, 2011). These more structured interviews were used to collect information 

for data chapters five and six and were most often used in situations where I would likely only 

get the opportunity to interview the informant once, for example people in official government 

positions. I also used key informant interviews throughout data collection to address particular 

issues that arose from other data collection methods and to clarify particular points of 

confusion. I was constantly in contact with key informants throughout the research period (2015-

2020). Key informants are people who know a lot about their culture and are willing to share 

their information freely (Bernard, 2011). These are typically individuals with whom the researcher 

will have numerous unstructured interviews and informal discussions throughout the course of 

the fieldwork. As well these interviews I carried out structured questionnaires to collect data 

systematically for chapter seven. 

  



69 

3.4.3 Participatory methods 

I used participatory methods as a basis to collect data for chapters six and seven. Participatory 

Rural Appraisal (PRA) comprises a variety of techniques used for visualising relationships in data. 

Although there is no definitive list of techniques, they typically include: maps, timelines, 

seasonal calendars, flow charts, ranking tasks and Venn diagrams. Once familiar with the 

techniques and underlying principles, researchers can design their own specific methods. These 

methods are used to gather and present vast amounts of information relatively quickly. 

Importantly, PRA methods can be implemented in conjunction with other methods (e.g. 

participant observation and interviews).  

 

Although widely implemented in development, and more recently in conservation, there has 

also been a strong critique of participatory methods (Campbell, 2002; Cooke and Kothari, 2002). 

These criticisms principally centre around four arguments. First, that participatory methods are 

only as good as the proficiency and the existing understanding and engagement of the 

researcher with the topic of research. Second, participants are selected, either by the researcher 

or often by more powerful people in the community. This raises serious concerns over 

representation in who gets to participate. Moreover, data collected during PRA exercises are 

liable to be co-opted and controlled by the most powerful participants and not always in ways 

obvious to researchers inexperienced in the local situation. Third, PRA methods can easily 

become ritualised if conducted in a linear and ‘cookbook’ fashion. Fourth, genuine participation 

is often less than meaningful as the extent to which those represented have their voices heard 

or can meaningfully direct change as a result of their participation is often limited.   

3.4.4 Historical, archival, and discourse analysis 

In chapter five I have incorporated a historical perspective of significant political and policy 

events to enable a more nuanced understanding that would not have otherwise been available 

from data collected during a single snapshot. The analysis of different discourses gives a 

researcher better understanding about the relationship between knowledge and power, as well 

as the ability to trace the origins of popular and marginalised narratives (Doolittle 2015). It is 

important to consider that popular narratives usually come about through the perspective of 

elites, and while this is important, it is often more informative to study those narratives that did 

not become mainstreamed. 
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3.4.5 Statistical analysis and ‘statistical clarity’ 

Throughout this thesis I use a variety of null hypothesis significance tests to understand if 

certain effects can be seen in the data. Following the recommendation by Dushoff et al. (2019), I 

describe the conclusions of statistical tests in terms of statistical ‘clarity’, not statistical  

‘significance’ as is commonly used. Dushoff et al. (2019) highlights several reasons for this 

simple, yet practical, semantic change from ‘significance’ to ‘clarity’ which primarily centres 

around the persistent misuse and misinterpretation of null hypothesis significance tests. The 

author highlights the numerous and persistent calls by statisticians to de-emphasise or abandon 

the almost ubiquitous use of the ‘p-value’ in scientific writing in favour of a renewed focus on 

effect sizes and confidence intervals (Cohen, 1994; Goodman, 1999; Wilkinson, 1999; Ziliak and 

McCloskey, 2008; Wasserstein and Lazar, 2016). While null hypothesis significance testing and 

frequentist statistics will undoubtably continue to be the criterion for evaluating the existence of 

signals in data, the simple linguistic change from the term ‘significance’ to ‘clarity’, Dushoff et 

al. (2019) argue, will reduce the pervasive misuse and misinterpretation of null hypothesis 

significance testing.   



71 

4 Scoping review of indigenous and local knowledge in South-East Asia and Melanesia 

4.1 Introduction 

There is a considerable body of literature in anthropology and geography spanning the last 80 

or so years regarding people's relationships with their surrounding environment. These works 

incorporate concepts of knowledge, practice and belief, and examine, among other things, the 

ways people live and their worldviews concerning their biophysical and temporal contexts. 

More recently, and particularly for small-scale rural societies, these enquiries have been 

subsumed, to some extent, under a range of concepts and definitions known broadly as 

indigenous and local knowledge. Despite in-depth critical analysis of indigenous and local 

knowledge and its role within the field of development (e.g. Agrawal, 1995; Sillitoe et al., 2002), 

its relative lack of attention in environmental sustainability fields has been highlighted as a 

significant constraint for implementation, especially in sectors such as natural resource 

management and biodiversity conservation (Joa et al., 2018). 

 

Nevertheless, as the concept of indigenous and local knowledge has developed so too has a 

recognition of its potential role in conservation. Perhaps the most widely known example of this 

is the book Sacred Ecology: Traditional Ecological Knowledge and Resource Management by 

Fikret Berkes (1999). Despite some robust criticism from the social sciences (e.g. Davis and 

Ruddle, 2010), this book has now received over 4600 citations with the conceptual definition of 

indigenous and local knowledge offered by Berkes becoming almost standard in the 

conservation literature. These citations alone are testimony to the fact that indigenous and local 

knowledge has become known as an extremely valued source of information for conservation 

(e.g. Clarke, 1990; McCarter et al., 2014; Sheil et al., 2015). The conceptualisation of indigenous 

and local knowledge and its growing recognition for conservation has also gained increasing 

currency on the global environmental policy agenda since the 1990s, most significantly, its 

acknowledgement in Article 8(j) of the Convention on Biological Diversity (CBD), which has 

been officially adopted by 193 countries. This article section requires all contracting parties to: 

 

‘respect, preserve, maintain and apply the knowledge, innovations and practices of 

indigenous and local communities that are relevant for the conservation and 

sustainable use of biodiversity…’ (United Nations, 1992b) 

 

Despite recognition in the CBD and numerous other international agreements, indigenous and 

local knowledge has had negligible integration with many previous international assessments, 

such as the Millennium Ecosystem Assessment (MEA) and the Economics of Ecosystems and 
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Biodiversity that have overwhelmingly prioritised scientific knowledge (Turnhout et al., 2012; 

Sutherland et al., 2014). However, more recently, indigenous and local knowledge has been 

given a central role in the Intergovernmental Platform on Biodiversity and Ecosystem Services 

(IPBES), which aims to strengthen the available knowledge base for conservation decision-

makers. 

 

The recent emphasis on indigenous and local knowledge warrants a systematic review of its role 

in environmental sustainability and more specifically, conservation. Therefore, in recent years 

authors have responded to these calls by producing several timely reviews that explore various 

aspect of indigenous and local knowledge (e.g. Joa et al., 2018; Benyei et al., 2019; Lam et al., 

2020). Nevertheless, these reviews are typically undertaken at a global scale in efforts to make 

generalisable claims, but fail to recognise that countries, indeed regions of the world and 

academic disciplines alike, engage with the nebulous concept of indigenous and local 

knowledge in myriad ways (Davis and Ruddle, 2010). In Indonesia, for example, Li (2000b) points 

out that ‘indigenous people’ per se have not previously been recognised in ways discernible to 

international academic understanding. Furthermore, that indigenous and local knowledge is 

more appropriately thought of as ‘a field of power within which alliances may be formed, 

struggles waged, claims made, and rights asserted (or denied)’. Given these concerns of scale 

and conceptualisation, whereby indigenous and local knowledge is best understood on a 

country-by-country basis, with indigenous and local knowledge by most admissions being 

locally specific, it would be more appropriate to treat them as such in any review of the 

available evidence. 
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4.1.1 Research questions 

This chapter aims to understand research related to indigenous and local knowledge in 

Indonesia through a systematic scoping review of peer-reviewed articles. However, in 

recognition that Papua, the central focus of this thesis, is a liminal socio-political geographic 

region, I have extended the scoping review to include all the countries of South-East Asia and 

Melanesia. After this broader scoping review, I synthesise the available evidence for articles 

focussing specifically on indigenous and local knowledge in Indonesia, and where the research 

has been motivated by conservation.  

 

Systematic scoping review of peer-reviewed literature about indigenous and local knowledge in 

South-East Asia and Melanesia, with a particular focus on Indonesia. 

 

1. What is the extent and occurrence of research related to indigenous and local 

knowledge across South-East Asia and Melanesia? 

a. What is spatial distribution of indigenous and local knowledge-based studies? 

b. How have the number of indigenous and local knowledge-based studies 

changed over time? 

c. What indigenous and local knowledge concepts are most extensively 

investigated in the literature? 

d. What motivates research related to indigenous and local knowledge? 

 

Synthesis of articles motivated by conservation in Indonesia that incorporate aspects of 

indigenous and local knowledge 

 

2. How have studies motivated by conservation engaged with indigenous and local 

knowledge in Indonesia? 

a. What study design and methods have been employed to help answer 

conservation research questions?  

b. What motivates conservation research related to indigenous and local 

knowledge in Indonesia? 

c. What are the stated benefits and limitations when integrating indigenous and 

local knowledge with conservation?  

d. What future questions regarding the integration of conservation with 

indigenous and local knowledge should be asked of the indigenous and local 

knowledge-based literature for possible systematic or realist synthesis?  
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4.2 Methods 

4.2.1 Systematic scoping review of indigenous and local knowledge in South-East Asia and 

Melanesia 

Review question formulation and review protocol 

The first stage of a scoping review is to define the review question. In this case, the review 

question was largely dictated by the PhD thesis research questions of this chapter. It was 

important to make the review question broad enough to capture all the information to be able 

to answer the research questions, but not so wide-ranging as to create vast amounts of 

irrelevant search results. The final question comprised two features from which search terms 

could be built (underlined): 

 

What peer-reviewed studies have been carried out in South-East Asia and Melanesia about 

indigenous and local knowledge? 

Search strategy 

A search of multiple online electronic databases aimed to capture a thorough and unbiased 

sample of the available peer-reviewed literature related to indigenous and local knowledge 

(Table 8). Electronic databases that specialise in both the natural and social sciences were 

targeted to maximise the coverage of searches. All pilot searches were completed in November 

2016, and final searches were carried out between 17th -18th November 2016. 

Identifying relevant sources 

To identify the most relevant electronic databases to the research question, advice was sought 

from two University College London (UCL) librarians, one specialising in social and one in 

natural sciences. From these discussions, eight online electronic databases were identified in 

relation to the review question that could be accessed through UCL’s Library Services. Each 

electronic database was visited and the search criteria specific to the electronic database were 

examined to produce a protocol for searching each database. A short-list of test search terms, 

developed from the review question, was used to run numerous test searches, in order to 

become familiar with the operation and output of each electronic database. 
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Table 8 - Online electronic database sources 

# Electronic Database Provider 

(1) EBSCOhost EBSCO Information Services 

(2) Ovid Wolters Kluwer 

(3) Project Muse Johns Hopkins University Press / The Sheridan Libraries 

(4) ProQuest ProQuest 

(5) PubMed NCBI 

(6) Science Direct ELSEVIER 

(7) SCOPUS ELSEVIER 

(8) Web of Science Clarivate Analytics 

 

Building search terms 

There is substantial diversity in the terminology employed by different disciplines engaged with 

concepts of indigenous and local knowledge. Therefore, it was necessary to capture this variety 

in the search terms. Initially, a list of search terms was defined from prior knowledge of the 

indigenous and local knowledge literature. These search terms were tested through pilot 

searches, and additional terms were included in the list as they were encountered in the 

literature. Subsequently, all search terms were pooled to develop a standardised Boolean 

search string which comprised two components in relation to the review question (e.g. a) terms 

and countries related to South-East Asia and Melanesia, and b) terms related to Indigenous and 

Local knowledge). The majority of the databases accepted Boolean search operators. In cases 

where Boolean search operators were not accepted, or limits were placed on the number of 

characters allowed in the search string, the search protocol was adjusted accordingly. In some 

cases, this meant adapting the standardised search string to use different operators or the 

‘advanced search’ options. In other cases, it was necessary to split the search by country and 

subsequently combine search results. Examples of the standardised search string are provided 

below, and a standardised full search string is provided in appendix one, section 10.1.1. 

Indigenous and local knowledge terms 

There were 43 search terms related to indigenous and local knowledge included in the searches 

and joined with the ‘OR’ operator so searches would yield any of the indigenous and local 

knowledge terms in the string. Wildcards (denoted by *) were used at the end of words to 

capture variants of those words. For example, ‘commun* knowledge’ was used, so that 
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variations such as ‘community knowledge’, ‘communities knowledge’, and ‘communal 

knowledge’ would be captured by the searches. 

 

Example: (“aboriginal craft*” OR “aboriginal knowledge” OR “aboriginal skill*” OR “bush 

craft*” OR “bush knowledge” OR “bush skill*” OR “commun* knowledge” OR “community 

practice*” OR “ethnobiolog*” OR “ethno-biolog*” OR…) AND 

Countries and regions 

Eighteen countries or regions of South-East Asia and Melanesia, and their level two 

administrative districts were combined with the indigenous and local knowledge terms using 

the ‘AND’ operator. This meant searches would return any combination of any indigenous and 

local knowledge term with any country or region. 

 

Example: ("Brunei" OR "Cambodia" OR "East Timor" OR "Indonesia" OR "Laos" OR 

"Malaysia" OR "Myanmar" OR "Philippines" OR "Singapore" OR "Thailand" OR…)  

Searches and duplicate screening 

Final searches using all eight electronic databases were carried out between 17th - 18th 

November 2016. Search results, including abstracts, were compiled into a reference library 

using EndNote (Clarivate Analytics, 2020). The list of references was then searched for 

duplicates using the duplicate search function in EndNote. Any duplicate references were 

checked and if confirmed as a duplicate they were deleted. All references were then exported 

from EndNote and uploaded to EPPI Reviewer 4 online (Thomas et al., 2010). The reference list 

was automatically and manually searched for duplicates for a second time in EPPI Reviewer 4, 

and all duplicates removed. 

Relevance screening  

Following the removal of duplicates, all articles were screened based on title and abstract 

according to predetermined inclusion and exclusion criteria. Inclusion and exclusion criteria 

were developed using a series of questions that would capture the studies required to address 

the review question. These questions were then used to develop exclusion statements (Table 9). 

If there was any doubt over whether to include or exclude a study based on title and abstract 

alone, the study was retained for further screening based on the full text. Articles that met the 

inclusion criteria were retained and the full text was accessed, where possible, to provide a final 

database of included articles. 
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Table 9 - Systematic scoping review exclusion criteria 

Question Exclusion criteria Exclusion Code 

Does the study include some form of 

indigenous and local knowledge? 

Exclude topic: Not related to indigenous 

and local knowledge 

E: Not indigenous and 

local knowledge 

Does indigenous and local knowledge in 

the study relate to the biophysical 

environment? 

Exclude topic: indigenous and local 

knowledge not related to the biophysical 

environment 

E: Not biophysical 

Is the study presented in written English? Exclude type: Articles not written in English E: Language 

Is the study presented in a peer reviewed 

article? 
Exclude type: Non a peer-reviewed article E: Type 

Is the study based in a southeast Asian or 

Melanesian region? 

Exclude region: Not in SE Asia or 

Melanesia 
E: Location 

 

Charting research about indigenous and local knowledge in South-East Asia and Melanesia 

Each included study where the full text was accessible was uploaded to a database created in 

Microsoft Excel. This database was used to record key information extracted from each study 

based on a standardised codebook. The aim was to ‘chart’ the field of research on indigenous 

and local knowledge following methods described in Petticrew and Roberts (2006). The 

following data were extracted from each article: 

 

- Year of publication - for convenience, the year of publication was used, not the year the 

study or studies took place. 

- The country where the study or studies took place 

- Research warrant or motivation – the paper was examined to determine the main 

warrant or motivation for the study. 

 

In addition to the extraction of these data, key word searches were used to understand the use 

of different indigenous and local knowledge terminology and concepts using NVivo (NVivo, 

2011). The terms used for these searches were based on the terms used for searching the 

electronic databases (see section 10.1.1). They included words and terminology such as 

‘indigenous knowledge’, ‘ethnobiology’, and ‘local knowledge’. The number of studies that 

included each key word and the frequency of word appearance were recorded.  

 

These data were described and presented in charts and choropleth maps developed using R (R 

Core Team, 2019) and QGIS (QGIS Development Team, 2020) respectively. 
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4.2.2 Indigenous and local knowledge in Indonesia and its use for conservation 

Once all the studies in the database had been charted, a subset were selected for more in-

depth analysis. These comprised studies in Indonesia that were motivated by conservation 

(appendix two, section 10.1.2). Pertinent information related to the incorporation of indigenous 

and local knowledge with conservation was examined and synthesised using NVivo (NVivo, 

2011).  
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4.3 Results 

4.3.1 Search results 

Figure 10 displays the step-by-step results of this systematic scoping review. From the searches 

of eight peer reviewed electronic DBs, a total of 6643 references were saved (819 from 

EBSCOhost; 37 from Ovid; 175 from Project Muse; 650 from ProQuest; 115 from PubMed; 165 

from Science Direct; 1757 from SCOPUS; and 2925 from Web of Science). From this initial 

database of 6643 articles, 1023 duplicates were found and removed using the automatic search 

in Endnote (Clarivate Analytics, 2020). The remaining 5620 references were then imported into 

EPPI Reviewer 4 (Thomas et al., 2010) and a further search and individual screening for 

duplicates found and removed a further 245 articles. Once all duplicates had been removed, 

there were 5375 references passed to screening on title and abstract. After screening, 3880 

articles were removed, leaving 1111 articles passed for inclusion and a further 384 that could not 

be screened using the title and abstract alone. Of these 384 articles passed to full-text review, 

285 were excluded, leaving 99. These 99 studies were then combined with those passed on title 

and abstract to form a list of 1210 articles. Full texts were sought for these articles, but 316 

could not be accessed, leaving a final list of 894 articles on which this scoping review was based 

(Reference list accessible from: https://figshare.com/s/6dc62e86c9c2725536f2).
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Figure 10 - Systematic literature review procedure.  
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4.3.2 Charting indigenous and local knowledge literature across South-East Asia and 

Melanesia 

Journals and temporal publication trends 

The 894 studies included in this review come from 407 journals (mean=2.16, median=1, range= 

1-57 articles per journal). The most highly cited journal was the Journal of Ethnopharmacology 

(6%), followed by Economic Botany (4%) and the Indian Journal of Traditional Knowledge (3%). 

Articles were published from 1970-2016. Very few studies were identified between 1970 and 

1980 (n=8 from Fiji, Papua New Guinea, Malaysia and the Solomon Islands) during which time 

several years passed with no indigenous and local knowledge studies at all. The number of 

indigenous and local knowledge studies began to increase steadily from 1982 onward but 

remained below 10 per year until the mid-1990s. From the year 2002 onward, there is a marked 

increase in the number of year-on-year studies, rising to 97 in 2015. 

 

Of the 894 studies identified, 192 studies took place in Indonesia. These articles were published 

in 124 journals (mean=1.52, median=1, range= 1-14 articles per journal). The most highly cited 

journal was the Journal of Ethnobiology (7%), followed by the Journal of Ethnopharmacology 

(7%) and Biodiversitas (5.85%). The first article on Indonesia was published in 1982. The number 

of studies per year then remained below ten until 2007, but the most recent two years (2015-

2016) saw a tripling of indigenous and local knowledge-based studies (Figure 11). 

 
Figure 11 - Indigenous and local knowledge studies published over time. 
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Spatial coverage 

Studies in this review spanned all the regions of South-East Asia and Melanesia (Figure 12). The 

region with the greatest number of indigenous and local knowledge studies across the region 

was Indonesia (n=192), followed by Thailand (n=142), Malaysia (n=111), Philippines (n=96), and 

Papua New Guinea (n=73). Together they accounted for 66% of the studies included in this 

scoping review. The least number of indigenous and local knowledge studies occurred in 

Singapore (n=1), Samoa (n=1), Brunei (n=5). East Timor (n=6), and New Caledonia (n=6).  

 

While the review identified 192 studies across Indonesia, the distribution of these studies was 

not uniform. There were studies in 28 of the 34 provinces (Figure 13) with a clear bias for 

research in East Nusa Tenggara (n=22), Maluku (n=18), Bali (n=16), East Kalimantan (n=16) and 

West Java (n=16). Together these five provinces contained 46% of all the studies in Indonesia. 

No studies were identified in seven provinces (Banka Belitun, Banton, Benkulu, Gorotalo, Rian 

Islands, South Kalimantan and West Sulawesi).  The review identified just seven studies in West 

Papua and five studies in Papua.  
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Figure 12 - Indigenous and local knowledge articles in South-East Asia and Melanesia. 
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Figure 13 - Indigenous and local knowledge articles in the provinces of Indonesia.
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Use of indigenous and local knowledge terms 

Keyword searches showed the number of articles where each indigenous and local knowledge 

term from the search string was used across all studies (Figure 14). Four of the terms were found 

in over 250 of the studies in this review, and three of these were found in over 300 studies. The 

most widespread term was ‘traditional knowledge’ (n=359), followed by ‘local knowledge’ 

(n=344), indigenous knowledge (n=318), and ‘ethnobotany’ (n=261). The remaining 39 terms 

were used in fewer than 150 studies, and ten of these were not found in any of the studies in 

this review. 

 

 
Figure 14 - Number of articles where search terms appeared. 
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Indigenous and local knowledge research motivations 

This review identified 27 different research motivations from the 894 included articles. Of these 

27 research motivations, health was the most common across all countries, motivating 30% of all 

studies, followed by conservation (16%), then agriculture (9%) (Figure 15). The growth in the 

number of indigenous and local knowledge-based studies in the past ten years (Figure 11), can 

largely be attributed to an increase in the number of studies related to these research 

motivations. Looking at Indonesia in isolation, the top three drivers of research remain the same 

although in a different order: conservation was the most common research warrant (20.74%), 

followed by health (18.62%), then agriculture (12.77%).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15 - Number of studies motivated by different research warrants. 
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4.3.3 Indigenous and local knowledge and conservation in Indonesia  

This section deals exclusively with the 38 indigenous and local knowledge-based articles where 

conservation was the dominant research motivation. The initial sections chart this area of 

research in Indonesia while the later sections synthesise the key themes in these articles. 

Journals and temporal publication trends 

Articles were published from 1994 onward, rising to a maximum of eight articles in 2016 (Figure 

16). Articles were published in 33 different journals (mean=1.18, median=1, range=1-14) and 

four journals accounted for greater than 25% of all the articles published. These included 

Biodiversitas (10%), American Journal of Primatology (5%), Coastal Management (5%), and 

Environmental Conservation (5%). 

 

 
Figure 16 - Number of studies motivated by conservation in Indonesia. 
All other research motivations for studies in Indonesia are shown by grey lines. 
 

Spatial coverage 

Articles covered research conducted in 25 of the 34 Indonesian provinces (mean=1.6, 

median=1, range=1-5 studies per province).  Over 35% were conducted in just four provinces, 

including West Java (13%), East Nusa Tenggara (10%), Central Sulawesi (7%), and West 

Kalimantan (7%). There were only two articles based on research in West Papua, and just one in 



88 

Papua. Of the 38 articles, 55% were focused on terrestrial habitats, 34% on marine, 5% on 

freshwater, and 5% were from mixed habitat.  

Use of indigenous and local knowledge terms 

The majority of articles in this review referred to multiple indigenous and local knowledge terms 

within the text (31%). Following this, ‘local knowledge’ was the second most popular term used 

(31%), then ‘indigenous knowledge’ (8%). The remaining terms used were: ‘ethnoecology’, 

‘ethnoprimatology’, ‘folk knowledge’, ‘local community knowledge’, ‘local ecological 

knowledge’, traditional agroecological knowledge’, ‘traditional ecological knowledge’, 

‘traditional knowledge’, and ‘traditional reforestation and forest management’. 

Study designs and methods of data collection 

Case studies (53%) and comparative case studies (26%) were the predominant study designs 

utilised to study indigenous and local knowledge in these articles. The majority of studies used 

a mixture of methods to collect data (60%) but some, particularly those focused on wildlife 

monitoring, relied upon structured interview surveys (15%).  

4.3.4 Synthesis of indigenous and local knowledge-related articles motivated by 

conservation 

Although broadly motivated by conservation, the specific aims and application of indigenous 

and local knowledge for these 38 articles was extremely varied, yet in many cases also 

overlapped. Through synthesis of these articles I identified three core areas of research where 

indigenous and local knowledge was applied to conservation issues. 

Natural resource management institutions 

Natural resource management (NRM) was the most significant theme across the 38 articles. 

Several articles highlighted the potential value of building on pre-existing natural resource 

management institutions for conservation (McLeod et al., 2009; Reichel et al., 2009; Glaser et al., 

2010; Nurdin and Ng, 2013; Mathe and Rey-Valette, 2015; Salampessy et al., 2015; Haller et al., 

2016). Glaser et al. (2010), when talking specifically about marine conservation, makes the 

central point that there are more than 6000 coastal communities across the Indonesian 

archipelago, many of whom are de facto managing marine resources without involvement by 

the state or conservation organisations, which are themselves severely lacking sufficient capacity 

for conservation on the scale required across the archipelago. While it cannot be assumed that 

small scale societies will manage resources sustainably by default, nor that they hold a 

‘conservation’ ethic per se (see Smith and Wishnie, 2000), there certainly exists among them 
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pre-existing institutions and knowledge systems that likely provide workable solutions at the 

local level (Ingram, 1994). Ingram (1994) goes on to emphasise that the real challenge is how to 

translate indigenous and local knowledge into decision-making frameworks that, critically, do 

not carry the neo-colonial biases of conservation biologists, which typically pass on their cultural 

priorities and biases through scientific principles, that risk undermining the very local institutions 

they set out to integrate with. 

 

Haller et al. (2016) also highlight the potential value of pre-existing natural resource 

management systems based on indigenous and local knowledge through their international 

comparison of four case studies, the Indonesian case being based at the Lake Lindu fishery in 

Central Sulawesi. Here the authors describe how customary adat (see Box one) was revitalised 

for natural resource management through a process which they term ‘constitutionality’; that is, 

‘an institution-building process which highlights natural resource management initiatives from 

below…’. Importantly, they emphasise how the recognition of indigenous and local knowledge 

alone is not adequate in working through this institution-building process for natural resource 

management revitalisation. As mentioned, recognition of indigenous and local knowledge and 

pre-existing institutions is critical, but additionally, they highlight the requirement for local 

desires for new or revitalised institutions, participatory processes that explicitly address power 

asymmetries, outside facilitators to address fairness, and importantly higher-level state 

recognition. These critical aspects of the socio-political milieu where engagements between 

indigenous and local knowledge and conservation are situated were referred to often in these 

articles, not always with clear or apparent ways out that benefit all parties. Armitage (2003) 

describes the potentially fruitful linkage of conservation with traditional agroecological 

knowledge as the basis for an adaptive management institution and rightly points out how 

contemporary conservation centres on autonomy and self-determination and is reactionary 

against those forces that undermine both biodiversity and indigenous and local knowledge. He 

suggests the challenge is to understand how such institutions can become embedded within 

equitable forms of decision making and governance. This is a particularly difficult issue to deal 

with in Indonesia given the traditional power inequalities that have resulted from previous 

colonial intervention, then subsequent decades of centralised and military-backed control over 

natural resources, and the active exclusion and delegitimization of customary rights. 
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Box one – Adat in Indonesia 

 

The Indonesian term adat means ‘custom’ or ‘tradition’. More broadly, and in contemporary contexts, 

adat refers to numerous loosely defined ideals that guide systems of rights, beliefs, and customs that 

have evolved over time in communities throughout Indonesia (Henley and Davidson, 2007).  

 

Adat has a long history of being used as a mechanism for people to resist land grabs by outside parties. 

It was first used in such a way by Dutch scholars to argue against the colonial state and its policy that all 

land not in use by the local populace was ‘waste land’ available to be leased to private companies for 

resource extraction. In particular it was the work of van Vollenhoven who argued that much of the so-

called ‘waste-land’ actually belonged to adat law communities; his work was never endorsed by the 

state but nevertheless made it far more difficult for people’s land to be leased to private interests. 

Numerous scholars have traced this history of adat in colonial rule (Holleman, 1981; Burns, 2007; 

Fasseur, 2007), postcolonial Indonesia (Davidson and Henley, 2007; von Benda-Beckmann and von 

Benda-Beckmann, 2011; von Benda-Beckmann and von Benda-Beckmann, 2014), and more recently in 

Papuan struggles for self-determination (Kusumaryati, 2019). 

 

Today, the ideals that form contemporary understandings of adat are used to pursue goals ranging 

from  resource control and exclusion of rivals to the protection, empowerment, and mobilization of the 

under privileged (Kusumaryati, 2019) 

 

 

The difficulty of effectively implementing contemporary management initiatives alongside 

indigenous and local knowledge institutions is further alluded to in studies in this review by 

Reichel et al. (2009), Thorburn (2000), and Thorburn (2001). Reichel et al. (2009) highlight in their 

study of the Segara Anakan Lagoon in Central Java how conflicts have arisen between different 

ethnic and occupational groups, as well as the government authorities, over how the lagoon 

should be managed. On the one hand, traditional Javanese fishers are becoming increasingly 

impoverished due to lagoon siltation and dwindling open water for adequate fishing, while on 

the other hand, Sundanese immigrant farmers welcome siltation, actively cutting mangroves to 

provide more cultivatable land. These conflicts are compounded by wealthy outsiders directing 

significant investment toward shrimp farming, and the poorly planned and contradictory 

protection and development policies of the local government. At the centre of this are the 

Javanese fishers who find themselves conflicted internally over how they should use the natural 

resources available to them. Those who uphold the indigenous and local knowledge system, 
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which is based on a dynamic mix of Islamic and animistic beliefs (Abangan-Islam) that restrict 

certain types of resource utilisation through a series of taboos, now find themselves increasingly 

losing out as others are forced to ignore the rules to make ends meet. Additionally, efforts to 

reforest the mangroves by local government initiatives have paid inadequate attention to 

indigenous and local knowledge, planting mangroves on areas claimed for generations and 

allocated for utilisation by certain family groups under this system. The situation is one of 

conflict and confusion that leads people to adopt whichever rules better suit their current 

needs. A way out of the confusion, the authors suggest, is to formally recognise the system 

based on indigenous and local knowledge which would require two fundamental preconditions. 

Firstly, communication between the local authorities and people must be improved. Secondly, 

overlapping and duplicated regulations over rights and responsibilities must be clarified to 

reduce seemingly erratic and arbitrary legal outcomes for natural resources users. 

 

Thorburn (2000) describes similar issues for people in the Kei Islands in Maluku: in particular, the 

breakdown of a well-known and internationally praised natural resource management system 

known as sasi (see Box two). The author describes a conflict between neighbouring villages, and 

the society-nature and state-society relations to sasi natural resource management. Again, the 

erratic and uneven enforcement of a ‘one-size-fits-all’ conservation policy that side-lines 

indigenous and local knowledge is highlighted as intrinsic to the breakdown and abandonment 

of sasi and its long-established role in species and habitat regulation. The author emphasises 

the ironic situation whereby the catalyst that could potentially destroy a functioning, seemingly 

sustainable, community based natural resource management system is the government’s own 

policies designed to protect what they see as just such a sustainable, community-based natural 

resource management system. The situation Thorburn describes, the author later situates within 

social capital theory in which the burgeoning formal regulation and bureaucratic emphasis of 

the state ‘crowds out’ informal institutions without adequately counterweighing the functions 

that these original institutions provided, ultimately leaving people worse off. This is countered 

with reference to neo-institutional theories (e.g. Ostrom, 2009) that suggest inadequate 

attention has been given to co-management and that the government has squandered 

opportunities to engage with the pre-existing social capital. Again, the solution proposed to 

address these inadequacies is for the government first to recognise indigenous and local 

knowledge and incorporate sasi natural resource management into conservation policy with 

modification to regulations that align with those pre-existing institutions, thus increasing the 

likelihood that they would be locally accepted. While these sentiments were apt at the time of 

publication, substantial political changes have occurred in Indonesia since, the country moving 
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toward decentralisation and greater regional autonomy after decades of transmigration policies 

which saw hundreds of thousands of people moved from the central provinces to the outer 

provinces. Ultimately, it is essential to heed the later analyses provided by Afiff and Lowe (2007), 

Natan et al. (2016), and Roslinda (2016) who highlight the role indigenous and local knowledge 

can play as a means to claim the entitlement of ‘indigenous’ or ‘customary’ (adat) as a way to 

secure greater political power and (re)claim rights to resources. 

 

Box two - Sasi and Sasi Laut 

 

Sasi or sasi laut (marine sasi) is a customary resource management system practiced in the West Papuan 

islands of Raja Ampat and more widely across eastern Indonesia. It has been recognised as an 

important mechanism to support conservation in the region. 

 

At its most basic level Sasi has been shown to include rules and regulations governing the access and 

use of resources. For example, sasi laut may include rules about fishing areas, fishing gear, target 

species, and seasonal prohibitions. Typically, sasi is passed down through the generations and 

combines local management, local classification, and local belief to manage and protect the local 

environment. 

 

 

Using indigenous and local knowledge for monitoring wildlife and threats to wildlife 

Several studies incorporated indigenous and local knowledge to provide insights about the 

status of wildlife (Dutton Peter et al., 2007; Ainsworth et al., 2008; Forth, 2010; Nekaris et al., 

2010; Stacey et al., 2012; Padmanaba et al., 2013; Abram et al., 2015; Nekaris and Starr, 2015) or 

to better understand threats to wildlife (Nekaris et al., 2010; Kristianto and Jepson, 2011; Abram 

et al., 2015; Bong et al., 2016; Iskandar et al., 2016; Partasasmita et al., 2016). Authors of these 

studies were quick to highlight the strength of indigenous and local knowledge in being able to 

provide insights about threatened species of conservation concern that would otherwise be 

difficult or impossible to obtain using standard biological survey methods (Ainsworth et al., 

2008; Stacey et al., 2012; Abram et al., 2015; Nekaris and Starr, 2015). While valuable for these 

purposes, issues were highlighted about certain methods, and in particular the application of 

quantitative methods to indigenous and local knowledge collected through standardised 

surveys. For example, Abram et al. (2015) identify issues related to both interviewer and 

interviewee reliability. In both cases they took the approach of excluding information which they 

deemed unreliable. Interviewer reliability was covered in a separate article and not explained, 
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but to assess interviewee reliability, the survey teams performed a simple animal identification 

test on respondents, retaining data only from those who passed the test. Also, they highlight 

the interviewee’s ability to recall information about past events or trends accurately. Ainsworth 

et al. (2008) also describe possible spatial observational bias whereby areas frequented by 

respondents are better represented in data collection. However, to overcome issues of what 

they term ‘vagueness’ in data collected from indigenous and local knowledge, they use a 

standardised and transparent statistical technique known as ‘fuzzy logic’ to integrate imprecise, 

uncertain or contradictory information. 

 

Several articles in this review also investigated threats to species or ecosystems using 

indigenous and local knowledge. In the only indigenous and local knowledge-related study 

motivated by conservation in Papua Province, Bong et al. (2016) used indigenous and local 

knowledge to understand threats at the local level, something they claim is rarely achieved. 

They uncover both proximate and ultimate threats using indigenous and local knowledge but 

more importantly, the pathways through which they link in the socio-political milieu. They 

highlight the value of indigenous and local knowledge in being able to identify threats unlikely 

to be comprehended by outside researchers, or when looking at larger spatial scales because 

of local inhabitants’ knowledge of local history and the effect it has on the likelihood of future 

threats (re)emerging. A further benefit they describe is that by identifying threats through 

indigenous and local knowledge, the importance of local livelihoods, some of which are implicit 

in such threats, are integrated into their assessments. This allows a more nuanced appreciation 

of potential trade-offs related to management decisions. They illustrate this with the example of 

REDD+ and its prioritisation of mitigating drivers based solely on scales of forest cover change 

and carbon emissions not being adequate, as these do not take into account the livelihoods of 

people inhabiting these forests.  

Sustainable use of specific natural resources 

Aside from the value of indigenous and local knowledge for wildlife monitoring and its position 

within pre-existing natural resource management institutions, several studies also stressed its 

unique value in being able to guide the sustainable utilisation of specific natural resources 

(Donovan and Puri, 2004; Sthapit et al., 2015; Irawan et al., 2016; Natan et al., 2016). Donovan 

and Puri (2004) provide an extensive elaboration of indigenous and local knowledge about the 

production of gaharu (agarwood), a valuable aromatic resin formed in the wood of lign aloe 

trees from the genus Aquilaria. This resin remains a wild-harvested product, with efforts to 

cultivate the plant by scientists so far unable to create the conditions for resin formation. Due to 

extensive demand, the trees that produce gaharu are overexploited and harvesting results in 
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substantial forest clearance. The authors’ description of indigenous and local knowledge sheds 

light on several possible processes which contribute, indeed may be critical, for resin formation. 

They argue that previously in indigenous and local knowledge-based research there has been 

too strong a focus on documenting botanical information that details use and processing. 

However, greater attention needs to be paid to specific management practices within 

indigenous and local knowledge systems in order to address long-term forest management 

needs and sustainable production of critical natural resources. 
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4.4 Discussion 

To my knowledge, this study represents the first scoping review of indigenous and local 

knowledge that has a specific regional focus on South-East Asia and Melanesia (the adjoining 

regions of South-East Asia and Melanesia). Typically, reviews of indigenous and local 

knowledge are conducted on a global scale (e.g. Joa et al., 2018; Benyei et al., 2019; Lam et al., 

2020), which for an inherently ‘local’ concept is likely to overgeneralise differences in how 

researchers in different regions of the world conceptualise and engage with indigenous and 

local knowledge. On the whole, peer-reviewed articles published about indigenous and local 

knowledge in the region are increasing substantially faster than the background rate of 

publication. This review highlights that engagements with the concept of indigenous and local 

knowledge in the peer-reviewed literature occur across a broad range of disciplines with diverse 

motivations, but most prevalent to date have been those related to health care, 

pharmaceuticals, and conservation. Indonesia had the most indigenous and local knowledge-

based studies of any country in South-East Asia and Melanesia, but the studies were not 

uniformly distributed across the provinces of Indonesia, and several significant gaps are evident. 

Importantly, this review identifies three main themes in studies motivated by conservation that 

integrate indigenous and local knowledge in Indonesia: natural resource management 

institutions, species population monitoring, and sustainable use of specific natural resources, 

posing pertinent questions for further investigation that could utilise this database of 

indigenous and local knowledge-based articles. 

 

While this review captures a vast number of articles, there are several limitations which should 

be considered from the outset of this discussion to place any interpretations into the context in 

which they were produced. Firstly, it is important to consider the potential limitations of the 

search strategy and the bias this will have created. The search strategy only dealt with peer-

reviewed journal articles contained in electronic databases. While I attempted to capture work 

from both the social and natural sciences through the use of nine separate electronic 

databases, there was no attempt to include the substantial corpus of information about 

indigenous and local knowledge included in books or the grey literature. This is a significant 

limitation in studies about indigenous and local knowledge which was also highlighted by Davis 

and Ruddle (2010). Secondly, only articles written in the English language were included, that 

again disregards a substantial body of literature from the region of South-East Asia and 

Melanesia, including Dutch sources from the colonial era and more recent Indonesian scholars. 

Third, the search string has undoubtedly missed numerous pre-independence and emerging 

terminologies previously used to refer to regions in South-East Asia and Melanesia. While also 
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including the level two administrative regions will have mitigated this bias to some degree, 

these issues should be accounted for fully in future reviews. Finally, the use of search terms and 

the application of the search string to each electronic database also introduced bias, a more 

extensive explanation of which is provided later in the discussion. These limitations are unlikely 

to be exhaustive but are considered in the following interpretation of the results. 

 

The number of indigenous and local knowledge-based studies was scant until approximately 

1982, at which point studies steadily rose until the turn of the millennium when their number 

increased rapidly, a similar trend found in another review by Joa et al. (2018). Most notably in 

the last two years covered by this review (2015-2016), the number of indigenous and local 

knowledge-based studies tripled, reflecting its recent surge in popularity as a research concept 

in South-East Asia and Melanesia. This finding is reinforced by comparing the annual growth 

rate of indigenous and local knowledge-based research in the region to the background 

publication rate. Between 2013 and 2015 (2016 excluded due to review search dates) the annual 

growth rate in indigenous and local knowledge-based publications was 17.4% in comparison to 

a background overall publication rate in the same period of 2.6% (2013-2016 Web of Science 

Core Collection publication rate: Publons, 2018).  

 

Since the 1970s, studies related to indigenous and local knowledge have predominantly been 

based on the discovery and description of plants and their compounds for utilisation in health 

care and pharmaceuticals. There has been a strong focus on what science, specifically medicine, 

can learn from health care remedies and procedures in rural small-scale rural societies. This 

finding supports those in a recent review by Benyei et al. (2019), which highlighted that 

initiatives outwardly designed to conserve indigenous and local knowledge actually had 

biological conservation or economic development goals as their primary focus. This is evident 

from the identification of ‘health’ as the most frequently occurring indigenous and local 

knowledge-related research warrant or motivation across the region. This is further exemplified 

by the most represented journals in this scoping review, those being the Journal of 

Ethnopharmacology and the Journal of Economic Botany, potentially raising concerns 

surrounding biopiracy (Robinson, 2010; Nordin et al., 2012; Efferth et al., 2016). A similar pattern 

is seen when looking only at studies in Indonesia. Here the Journal of Ethnobiology and the 

Journal of Ethnopharmacology are the most represented in the review, each accounting for 7% 

of studies in Indonesia. 
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Indonesia contained the greatest number of studies across any of the countries in South-East 

Asia and Melanesia, perhaps not surprising given its relative size and cultural diversity. 

Nevertheless, there are significant biases in how indigenous and local knowledge studies are 

distributed across the country’s 34 provinces, a critical point not often established in reviews 

conducted at larger spatial scales. For example, East Nusa Tenggara, one of the smaller 

provinces, has received the greatest number of studies, while Papua, one of the largest and 

most culturally diverse provinces, has had just five studies, and only one of these in relation to 

conservation. In the case of East Nusa Tenggara, the respective wealth of indigenous and local 

knowledge-related research attention appears to have been partly driven by the dedication of a 

single author, who accounted for 50% of the articles published in this province. A similar 

situation is seen for Maluku, where again a single author accounts for 46% of the articles 

published. Other possible reasons for these spatial biases are less clear but potentially related 

to regional Indonesian research priorities that have previously disregarded international 

understandings of ‘indigenous’ (Li, 2000b). What is clear is that there is a dearth of available 

studies in relation to the cultural diversity of Indonesia as a whole, and certainly for the 

provinces of West Papua and Papua. 

 

The indigenous and local knowledge-related terms most commonly found across the articles in 

this review were traditional knowledge, local knowledge, indigenous knowledge, and 

ethnobotany. Only ten of the terms used in the search string were absent from any of the 

papers. While conclusions from these sorts of rudimentary word counts must be treated with 

caution, we can make several tentative recommendations for these types of future systematic 

scoping reviews. Firstly, the number of terms in use is hugely diverse and search strategies 

should account for this diversity as far as reasonably possible. For researchers interested in 

indigenous and local knowledge, it is important not to discount terminology purely because it is 

not commonly used in their home country or field of research. This is likely to bias the research 

captured by their searches and discount potentially important information for answering 

systematic or realist review questions. Secondly, there were additional terms encountered 

during this review not explicitly included in the original search string. Two examples from this 

review include the terms ‘local agroecological knowledge’ and ‘traditional marine resource 

knowledge’. Both of these terms conveyed very specific concepts relevant to the review that 

may occur beyond those articles captured by the search string. Also, there are potentially 

hundreds of specific linguistic-cultural natural resource management concepts such as sasi and 

sasi laut in eastern Indonesia, or manjo and tiaitiki in the Cyclops Mountains, Papua, to name 

just a few. These examples highlight the importance of building on previous reviews and that 



98 

using a systematic and transparent search strategy is extremely beneficial, allowing a systematic 

and progressive enhancement of the review process. Furthermore, it highlights the importance 

of contacting authors directly for additional search terms and sources, something not done 

here, and a significant limitation of this review. 

 

The number of research warrants or motivations identified by this scoping review was extensive 

at 27. The most frequently occurring research warrant or motivation was health, followed by 

conservation, then agriculture. This differed slightly when looking at Indonesia individually, 

where conservation was the most frequent motivation for indigenous and local knowledge-

based research. While conservation was the most frequent motivation for indigenous and local 

knowledge-based research in Indonesia, it is clear that this research is not uniformly distributed. 

Moreover, some of the most biologically diverse and culturally diverse provinces have the least 

amount of research attention in these fields. One particularly stark example is for the province 

of Papua where one might expect to see high numbers of conservation studies because of the 

region’s rich biocultural diversity. However, this is not the case and this broad review of the peer 

reviewed literature found just a single conservation study that incorporated indigenous and 

local knowledge in Papua province. 

 

Finally, the synthesis of 38 articles related to indigenous and local knowledge that were 

motivated by conservation raise a number of potentially fruitful questions for inclusion in a 

future systematic or realist review. This list is by no means exhaustive and is primarily meant to 

spark greater interest in conducting regional reviews that could utilise the database of articles 

developed as part of this scoping review. 

 

1. How can traditional natural resource management institutions be better integrated with 

national conservation policies? 

2. How can governments integrate traditional natural resource management institutions, 

that by definition are locally based, into a unified national policy framework? 

3. In many situations, traditional natural resource management systems are breaking 

down; how can conservation engage with these dynamic situations? 
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Box three - Example natural resource management systems in Cyclops Mountains 

 

Manjo and Tiaitiki are examples of natural resource management institutions found in the Cyclops 

Mountains. 

 

Manjo is comprised of two words, Man which means customary law and jo which means village. It is 

practiced in two coastal communities east of the Cyclops Mountains. Manjo dictates the use and 

management of marine and coastal resources but it is just one part of numerous other customary laws 

which govern aspects of people’s lives in these communities. Manjo sets the boundaries of each 

community and the resources available to them. These decisions are not static but agreed upon 

through discussion between the two communities. Other example rules include gender mediated areas 

where resource use is allowed, seasonal restrictions, and maximum harvest for individual households. 

Manjo traditional natural resource management is more than a set of rules and regulations, it is seen as 

the identity of the two communities and their indigenous knowledge. Infractions of Manjo result in 

sanctions which may be minor or potentially very serious depending on the infraction and delivered 

through the customary ruling of the people or by some form of cosmological retribution. Adherence to 

manjo remains strong based on the communities philosophy that it is better to die than to live without 

manjo (nekende pulemiyendebele) (Tebaiy et al., 2015) 

 

Similarly, Tiaitiki is a marine and coastal resource management system in use by the communities of 

Depapre Bay. In the indigenous language the term means ‘to close’ but more broadly it constitutes ‘the 

knowledge to regulate, manage, utilise, and preserve marine and coastal resources within the local 

context…’ (Yarisetou, 2009; Paulangan et al., 2019). Rules and regulations governing the spatial and 

temporal opening and closing of areas within the tiaitiki are decided upon during customary meetings 

between the communities of Depapre Bay. Areas are opened and closed through ceremonies 

performed by the ondoafi (traditional leader). The members of the communities understand and largely 

respect the boundaries, use rights, sanctions and monitoring and evaluation elements of tiaitiki, even 

recent immigrants to the area (Paulangan et al., 2019). Similar to manjo the sanctions that are applied 

under tiaitiki vary depending on the severity of the violation and can be both in the form of a customary 

sanction but also a spiritual sanction constituting illness or even death. 
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5 The political ecology of knowledge and conservation in the Cyclops Mountains 

5.1 Introduction 

The aim of this chapter is to understand the context within which conservation and indigenous 

and local knowledge in the Cyclops Mountains exists. If conservation is to place a greater 

reliance on communities and their knowledge it is critical to understand how such policies 

might be influenced by social, historical, and political particularities. The structure and topics 

covered by this chapter emerged surprisingly quickly during my first and second fieldwork visits 

from informal discussions, group meetings and interviews. I then followed up the issues that 

emerged throughout the course of the PhD. I draw on several sources of data for the chapter 

including observations, interviews, media sources, and legal and policy frameworks to provide a 

comprehensive and discursive analysis of the political ecology of conservation and the 

transformation of indigenous and local knowledge. 

 

The previous chapter highlighted how numerous communities across Indonesia and Papua 

are de facto managing their natural resources based on traditional natural resource 

management institutions that rely on indigenous and local knowledge. If such institutions are to 

be incorporated into state conservation policy, recognition of them, and the knowledge on 

which they are contingent, is not enough. Additionally, there needs to be a desire to revitalise 

such institutions, participatory processes to address power asymmetries, outside facilitators to 

address fairness, and most importantly, higher-level state recognition. Chapter four showed 

that such issues are particularly challenging to address in Indonesia, and especially in Papua, 

due to decades of centralised and military-backed control, as well as active exclusion and 

delegitimization of customary rights. Issues of immigration were also raised, whereby different 

groups have different priorities, and as areas become increasingly crowded, conflict arises over 

the use of land and resources. These conflicts can cause traditional systems to breakdown 

because those people who uphold them begin ‘losing out’ to immigrants who do not hold the 

same values, beliefs and knowledge that may restrict the use of resources. Further concerns 

were raised about simplified ‘off-the-shelf’ or ‘one-size-fits-all’ conservation policies that side-

line management based on indigenous and local knowledge. 

 

This chapter describes the multifaceted context surrounding conservation, emphasising how 

indigenous and local knowledge is inevitably intertwined with and inseparable from global and 

national issues. It is structured into four main sections, each one representing a major theme 
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that emerged from my fieldwork and became further apparent through the synthesis of 

research in chapter four.  

 

The first section considers the imposition of political authority in the Cyclops Mountains from 

the colonial rule of the Dutch to the present day. I describe how the people of the Cyclops 

Mountains have experienced a ‘re-branding’ of their land through changes in naming, 

classification, and administration that extinguishes and delegitimates indigenous and local 

knowledge. I then expand on this by considering the laws, regulations and policies of the 

colonial and neo-colonial governments, how they came about, and the effect they have had on 

people’s everyday lives through the restructuring of village political systems. 

 

Second, I discuss the movement of people at national, provincial and village levels. I first 

describe how controversial transmigration policies, supported by the World Bank, have touched 

on life even in the ostensibly isolated coastal communities of the Cyclops Mountains. Moreover, 

how these policies are tied to the denigration and military control of Papuan culture. 

 

Third, I discuss resource extraction and infrastructure development, both of which are ongoing 

issues in the Cyclops Mountains. Specifically, how national policies are enacted and how much 

of the change in the Cyclops Mountains is driven by emerging international demand for 

resources to fuel a ‘green revolution’. 

 

In the final section, I examine conservation implementation in the Cyclops Mountains and what 

it has meant for the people who live there. I explore the colonial roots of strict nature reserves 

and how the values behind these protected areas were adopted by an independent Indonesia 

yet are vastly at odds with local understandings of human-nature relationships. I then elucidate 

on the history of conservation and the protected area in the Cyclops Mountains. Specifically, 

how the reserve boundary and projects of conservation have transformed through time which 

has, in turn, led to great confusion over the current rules and policies. Finally, I consider how the 

imposition of conservation in this area is creating new forms of knowledge and new forms of 

people. 
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5.1.1 Research questions 

1. What are the contextual issues relevant to conservation in the Cyclops Mountains, and 

specifically: how is indigenous and local knowledge transformed in relation to these 

issues? 

2. How may a political ecology lens unravel the forces that determine environmental 

access, management, and the transformation of indigenous and local knowledge within 

a context of rapid cultural change and acculturation?  
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5.2 Political ecology of the Cyclops Mountains, Papua 

The Indonesian provinces of Papua and West Papua have experienced dramatic socio-political 

change throughout the 20th century, particularly so in the last 80 years and mainly as a result of 

the imposition of colonial and neocolonial political authority. It would not be unreasonable to 

suggest that the indigenous populations of the Cyclops Mountains are among those Papuan 

ethnic groups who have seen the most rapid, enduring, and dramatic changes of any 

indigenous groups in the provinces of West Papua and Papua. They have been at the centre of 

numerous settler and military projects of change throughout the history of New Guinea. The 

combined effect of these changes has touched on almost every aspect of people’s lives. Not 

least, they have had, and continue to have, a profound effect on people’s everyday interactions 

with the biophysical world. The reasons for this are complex, diverse, and produced at multiple 

spatial and temporal scales. Changes have been dramatic, even for small villages in the 

ostensibly isolated coastal communities north of the Cyclops Mountains. The imposition of 

political authority, the movement of people, industrial resource extraction, and conservation 

have all influenced the lifestyles of people and, inevitably, their relationships with their 

surrounding environment.  

5.2.1 Imposition of political authority 

Land naming, classification and administration 

Before successive waves of colonial and neocolonial political control, land in the Cyclops 

Mountains, like the rest of New Guinea, was under the stewardship of local indigenous groups. 

In the Cyclops Mountains, these included the linguistically distinct Ormu, Tabla, Mekwei, 

Kemtuik, Sentani, Elseng, Nafri, Tobati, and Kayupulau ethnic groups. Each of these ethnic 

groups inhabited and laid claim to distinct areas of these mountains. These territories remain 

closely tied to the people as social landscapes today yet several issues have led to the 

relocation of people, the suppression of claims to ancestral lands, and a disassociation with the 

land as a social landscape.  

 

Speaking specifically about traditional ecological knowledge (TEK), Tang and Gavin (2016) 

provide a useful classification of threats in which they identified colonisation, specifically the 

‘establishment, maintenance, acquisition, and expansion of colonial territories’, as a significant 

ultimate threat underlying five out of the six direct threats to traditional ecological knowledge 

that they recognised in their review: namely, the loss of knowledge transmission pathways, 

altered livelihood practices, suppression of traditional beliefs, loss of traditional rights, and 
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replacement of traditional institutions. While the role of Indonesia as a colonial power in New 

Guinea is disputed in the government’s official position, the implications that Indonesian state 

presence has had, and continues to have, creates ramifications analogous with those outlined in 

other studies highlighting the myriad impacts of colonisation on indigenous and local 

knowledge (Colchester, 2000; Quinlan and Quinlan, 2007; Ka’ai-mahuta, 2011). 

 

A particularly flagrant example of colonial and neocolonial political authority in the Cyclops 

Mountains is found through something as simple as the naming of significant locations. The 

naming of land in the Cyclops Mountains has undergone numerous changes, especially in the 

relatively recent history under Indonesian control. When western New Guinea was integrated 

into the Republic of Indonesia in 1969 after the so-called ‘Act of Free Choice’ [Indonesian: 

Penentuan Pendapat Masyarakat or Pepera, 1969], the territory was named Irian Barat [English: 

West Irian]. Later in 1973, it was renamed Irian Jaya [English: Glorious Irian]. The name Irian Jaya 

was never favoured by native Papuans but remained in place until 2001, at which point the 

territory was renamed Papua. In 2003 President Megawati Sukarnoputri signed a decree (InPres) 

that would have Papua divided into three separate provinces. Aside from the significant 

backlash against this ill-advised plan (International Crisis Group, 2003), which saw one of the 

proposed provinces being scrapped, the territory was eventually split into two provinces named 

Papua Barat (West Papua) and Papua, and these provincial divides and names remain to this 

day. 

 

It is common for places in the Cyclops Mountains to have at least two names in contemporary 

use, if not more, as a result of colonial administrators continually looking to reinvent the Papuan 

frontier for their preference or advantage. For example, the capital and largest city Jayapura 

was previously known as Hollandia (1910-1962) under Dutch rule; Kota Baru, meaning ‘New 

Town’ in Indonesian (1962-1963); Sukarnopura (1963-1968) after Indonesian President Sukarno; 

and finally, as it is known today, Jayapura. Before colonisation it was traditionally known by 

indigenous Papuan as Numbay. There are similar examples throughout the Cyclops Mountains, 

and most villages have a traditional name, favoured by indigenous people and native Papuan 

elites in the civil service, and at least one successive name decreed by the government which is 

used by select non-Papuan administrators and inhabitants. The tension surrounding something 

as simple as a place name is apparent in most villages and using the wrong name in the 

presence of a particular social group is a sure way to cause offence or at the very least be 

quickly put right.  
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‘The name of this village has changed three times. Originally it was called Kwantanikwa, 

then Asai but now the government call it Kampung Harapan… The proper name for the 

mountain is Dafonsoro. I want the proper name to be reinstated.’ 

 

To the indigenous population, the renaming of places by colonial and post-colonial 

administrators is not merely an administrative decision. Many of the traditional place names, as 

is the case throughout the world, are rooted in local language and they ‘convey cultural 

knowledge about the environment’ (Kuipers, 1984) and ‘signal something about the significant 

characteristics of the place’ (e.g. Merlan, 2001), as well as much more (Senft, 2008). For example, 

the Cyclops Mountains are known to the Sentani ethnic group as Robonsolo which refers to a 

story about a couple who became lost in the mountains and transformed into the two peaks 

visible from the Lake Sentani area. 
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Box four – Personal experience in the Cyclops Mountains 

 

It was late in the evening. I was tired and uncomfortable. My host Pak G, who is in his 70s, was 

already asleep on the cool hardwood floorboards of the kitchen, his elbows bent and hands palm to 

palm forming an awkward pillow. He looked comfortable and at peace with his nine-year-old 

grandson struggling to stay awake by his side, legs crossed, bright white eyes in the gloomy LED 

lantern. I was listening to Pak G’s brother. He was also in his 70s but wide awake and animated, his 

mouth full of scarlet red betel nut. We had spent most of the day talking about his immensely 

detailed knowledge of plants, animals, fish, and everything alive in the mountains. Now I was just 

listening, trying to keep up with his rapid cadence as he described his life to me in detail. It was a 

monologue I am unlikely to forget as contained within it was a great burden and injustice which still 

fills me with sadness when I contemplate it now. I listened as he systematically recalled his life and 

how he had been instructed to behave under successive colonial powers. He jumped to attention 

like a soldier. 

 

‘This is how you must stand for the Japanese, or you will be beaten on the back of the 

legs!’.  

 

He dropped to his knees. 

 

‘The only men fiercer than the Japanese were the Americans, good fighters.’  

 

He stood up straight again, looked into the corner of the room, took a deep breath, and began 

singing the Dutch National Anthem in what appeared to be perfect Dutch. Somehow Pak G 

remained asleep as his brother sang and marched around the raised kitchen floor, his steps 

pounding into the empty void below, disturbing the chickens. He spoke about how life was when 

the Dutch were around. After several minutes he paused and removed another kretek cigarette 

from his packet. He looked at me directly, lit his cigarette, and said: 

 

‘Now we have Indonesia’. 

 

 

Laws, regulations and policies from colonial and neo-colonial political authority 

It was not just naming conventions that came with Indonesian rule. Government laws, 

regulations and policies influenced by broader structural changes were implemented 

throughout Indonesia, and many of the effects of these are still evident in the Cyclops 

Mountains today. In the years immediately succeeding ceding of control to Indonesia, social 
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and economic conditions in Papua deteriorated; this outer territory was not a priority for 

President Sukarno. While Sukarno was outwardly a nationalist leader, his actions at this time 

undeniably hindered the flow of development money to Papua despite his attempts to protect 

the Indonesian economy and redistribute wealth. In a series of audacious moves, but arguably 

rightly notwithstanding the consequences, Sukarno enraged the wealthy nations of the globe 

by withdrawing Indonesia’s membership of the United Nations (UN) in 1965 and throwing out 

the International Monetary Fund (IMF) and World Bank, accusing them of being ‘façades for the 

interests of western multinationals’ (Klein, 2007: 58). Unfortunately, this meant that considerable 

amounts of Dutch aid associated with the decolonisation process and destined for Papua were 

suspended. 

 

After failed attempts by the CIA and British government to ‘liquidate President Sukarno’ (The 

Times, 1986; Blum, 2003), he and his supporters, including all left-wing and communist factions 

and significant military personnel, were systematically removed from power by the CIA-backed 

General Suharto. This tumultuous period culminated in the house arrest of Sukarno and naming 

of Suharto as President of Indonesia on the 28th March 1968. The fall of Sukarno’s ‘Old Order’ 

making way for Suharto’s ‘New Order’ represented a step-change in Indonesian domestic and 

foreign policy. Alleged communists, a large proportion of whom were peasant farmers, were 

violently expunged, resulting in the deaths of an estimated 500,000 to 3,000,000 people in less 

than one year (Gellately and Kiernan, 2003; Kwok, 2015; Melvin, 2018; Robinson, 2019). 

 

In the lead up to Suharto’s Presidential inauguration, Indonesia rejoined the World Bank on the 

13th April 1967, signing the IBRD Articles of Agreement for a second time and less than two 

years after leaving under Sukarno. Following this, in just a matter of weeks after Suharto came 

to power, Indonesia rejoined the IFC and joined the International Development Association 

(IDA) and the International Centre for Settlement of Investment Disputes (ICSID): all before the 

close of 1968. Suharto, a career military man, had little experience of economic policy. 

Therefore, he turned to a group of young scholars trained in Berkeley at the University of 

California. This group of economists, known as the ‘Berkeley Mafia’, were trained under a 

programme funded by the Ford Foundation and later returned to Jakarta to set up the 

economics department at the University of Indonesia. Coincidentally, the conflict over 

Indonesian New Guinea between the Dutch and the Indonesians drove Dutch scholars away 

from Jakarta creating a vacuum of expertise in economics which was filled by the Berkeley 

Mafia. 
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The Berkeley Mafia worked closely with Suharto during the lead up to his presidency, and in the 

years following his presidential inauguration. They were given key positions in ministerial and 

senior advisory posts and had free rein to implement their version of technocratic free-market 

liberalism. They engineered policies to attract significant foreign investment, and within a 

matter of years, the vast natural resources of Indonesia were being divided up between the 

largest extractive companies in the world (Klein, 2007: 69). While the policies of the Berkeley 

Mafia effectively eliminated inflation and ushered in a long period of strong economic growth in 

Indonesia, they were also instrumental in the land contestations and environmental issues seen 

throughout Indonesia and Papua in the past 50 years.  

 

Together with the widespread privatisation and free-market economic policies being 

implemented by the Berkeley Mafia, social legislative structures were reformed and a period of 

intense and sustained involvement with the World Bank ensued. The reforms aimed to 

‘overcome the obstacle of heterogeneity of regional and local adat [Indonesian: ‘customary’] 

rules and practises’ (Visser, 2001). To overcome these ‘obstacles of heterogeneity’, the 1974 Law 

on Principles of Regional Government Administration paved the way for tightening central 

control over provincial and district government whilst concurrently shifting the responsibility for 

development to the smallest local institution of the ‘village’. 

 

While ultimate control moved to the centre, there was a simultaneous fabrication of the ‘village’ 

which aligned with the popular Asian colonial discourses of the time (Visser, 2001). This 

construction of the village as a self-contained, homogenous, cooperative unit was cemented by 

the later Village Government Law of 1979. This law eroded customary village institutions that I 

have described in section 2.2.1 (page 50). As Thorburn (2000) points out when discussing the 

traditional customary management system of sasi in Maluku:  

 

‘At the stroke of a pen, the new law invalidated many traditional village government 

forms, replacing them with a model based on a combination of an idealized Javanese 

village government and military command structure’ 

 

This law saw the model of the Javanese village and system of governance replicated and 

implemented throughout the provinces of Indonesia with the stated objectives of ‘increasing 

the level of public participation in development and the effectiveness of village administration’ 

(Warren, 1993: 238-9; Visser, 2001). The new selection criteria for Kepala Desa [Indonesian: 

village chief] disentitled many traditional leaders like the ondoafi in the Cyclops Mountains. The 

origin of desa [Indonesian: ‘village’) itself came from a need to increase the efficiency of 
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nineteenth-century systems of colonial taxation where a desa was ‘a corporate body with its 

own administration and its own lands’ (Breman, 1988: 49). Breman (1988: 50) goes on to quote 

an 1896 colonial report on Java which provides further clarification of the village or desa:  

 

‘The word desa does not in the least have the significance of municipality, neither does 

it imply the concept of community. It means nothing more than an agglomeration of 

houses in an orchard.’ 

 

Despite the questionable origins of the ‘village’ and the abundant critiques from sociologists 

and anthropologists (e.g. Brosius et al., 1998; Carlsson, 2000), local heterogeneity was at the 

time, clearly seen as problematic by officials as the following statement from a Department of 

Home Affairs Manual stated:  

 

‘…The consequences of various forms and styles of desa [Indonesian: ‘village’] 

government, each possessing its own unique characteristics, is a frequent hindrance, 

within a framework of intensive guidance and control, of efforts to increase the standard 

of living and effective conduct of government.’ - (Departemen Dalam Negeri, 1986; 

Warren, 1993: 266, note 2).  

 

These social and legal reforms resulted in a standardisation of ‘community’ according to a 

Javanese system with its roots in colonialism. Irian Jaya, like everywhere in Indonesia, became a 

province with regencies, districts and villages as specified in the 1974 Law on Principles of 

Regional Government Administration. At the same time responsibility for development shifted 

to the ‘village’ level, ultimate power shifted from regional administration to the central 

administration in Java. Consequently, this arrangement facilitated the ‘intensive guidance and 

control’ desired by the New Order. 

 

Throughout the majority of the New Order (1963-1998), successive Papuan Governors and 

provincial councils had no authority to pass provincial legislation or decide budgetary use 

(Stott, 2011). Furthermore, native Papuans were subject to significant restrictions on cultural 

expression through mechanisms such as state education and the adoption of Indonesian as the 

formal lingua franca within the schooling system and other public institutions. These restrictions 

were by no means covert as demonstrated by a simple yet frank request I received from an 

individual in the Cyclops Mountains after discussing what research they would like done, to 

which they replied: ‘I want you to research anything that promotes our culture’.  
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During the New Order, the government also took exclusive control over land and natural 

resource management as well as implementing the World Bank sponsored resettlement of 

millions of people from Java to outer provinces which were usually inhabited by various 

indigenous groups. These issues were raised during UNWGIP (United Nations Working Group 

on Indigenous Populations) meetings in the 1980s where Papuan representatives expressed 

their deep concern for the legitimacy of the Act of Free Choice and the UNs support for Papuan 

integration into Indonesia. Additional concerns were raised over alleged Papuan 

disappearances and killings by the Indonesian security apparatus, the suppression of Papuan 

culture, and the widespread seizures of land for extractive industries and settling Javanese 

transmigrants (Free Papua Movement, 1984; Bertrand, 2011). These Papuan concerns were met 

with scant response by the UN. To make matters worse, rights for indigenous people were far 

from a priority of the Suharto administration, presumably to allow for the aggressive expansion 

of corporate land interests which left people powerless to resist. In fact, the international 

recognition of indigenous peoples was simply denied in Indonesia. Suharto’s government did 

not recognise the existence of indigenous groups in the nation of Indonesia. This was 

demonstrated by the comments of Sarwono Kusumaatmadja, Minister of State for the 

Environment, when he addressed an NGO forum in 1993 describing how ‘Indonesia was a 

nation which has no indigenous people, or rather that all Indonesians are equally indigenous’ 

(Li, 2000a; Li, 2000b). 

 

Despite the issues faced by native Papuans, two popular discourses converged during Suharto’s 

30-year term in office, the result of which provides us with an understanding as to the present-

day situation in the Cyclops Mountains. Firstly, the discontent of native Papuans fostered 

increasingly organised and internationally supported calls for the right to self-determination. 

Secondly, the growing influence of human and indigenous rights organisations in Indonesia and 

the wider international recognition of indigenous rights ( 
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Table 10). Concerning the first point, the circumstances under which Indonesia gained control 

over western New Guinea has always been contested by significant numbers of Papuans. This 

was coupled with decades of reported human rights abuses, corporate land grabs legitimised 

by state concessions, and an overwhelming feeling of authoritarian control, all of which brought 

minimal developmental benefits, and resulted in the consolidation of a Papuan identity through 

which desires for self-determination could be advanced (Elmslie, 2017).  
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Table 10 - Summary of international policy instruments for human rights and the environment. 
Adapted from Tang (2012) and the Australian Human Rights Commission (2008). 

International Policy Instrument Provision Reference 

The Declaration on the Rights of Indigenous Peoples 

(UNDRIP) 

Multiple but specifically 

Article 24, 29, and 31 

United Nations (2007) 

Agenda 21 Chapter 26 United Nations (1992a) 

The Convention on Biological Diversity (CBD) Article 8(j) United Nations (1992b) 

The Rio Declaration on Environment and Development Principal 22 United Nations (1992c) 

The International Labour Organisation Convention No. 169 

concerning Indigenous and Tribal Peoples in Independent 

Countries 

Articles 2, 13, 15 and 23 International Labour 

Organization (1989) 

The International Covenant on Economic, Social and Cultural 

Rights 

Article 15, paragraph 1(c) United Nations (1976b) 

The International Covenant on Civil and Political Rights Article 27 United Nations (1976a) 

The Universal Declaration of Human Rights Article 27 United Nations (1948) 

 

In 1991, in what some regarded an act of defiance, the governor of Irian Jaya effectively 

contested the desa system of the Javanese model village in his agenda of village construction. 

He simultaneously pushed the dual goals of administrative effectiveness whilst recognising 

indigenous autonomy over the management of social and natural resources (Visser, 2001). This 

acknowledgement of indigenous autonomy meant village elites were able to act well beyond 

the constructed village boundaries as imagined by the central government with new legal space 

for indigenous institutions running parallel to formal government structures. These allowed 

them to mobilise resources and assemble cooperatives with wider family networks rendering 

the homogenous desa village a fictitious ‘paper’ village. Perhaps this was inevitable given the 

social structures of native Papuan groups (see sections 2.1.1 and 2.2.1: pages 45 and 50). 

Regardless, it led to a situation in which native Papuan elites at the village level, primarily village 

leaders or village government officials, could adopt this ‘communal’ village façade as a way to 

leverage significant development funds for which only individuals were eligible. These could 

then be distributed through kinship groups and existing social connections which shifted 

traditional power balances, most notably toward those who were positioned to take advantage 

of Indonesian administrative politics. 

 

Attempts to decentralise government administration throughout the New Order were mostly 

ineffective. It was not until after the fall of Suharto in 1998 that several reforms were hastily 

implemented. The reforms had three main aims: First, to end the authoritarian military-led 

political system and replace it with a more democratic multiparty system of government. 

Second, to end the dominant role of the state in the economy and move toward a globally 
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orientated free-market economic system. Third, to devolve power over decision making and 

budgetary use to local government (World Bank, 2005; Nasution, 2016). With the promise of 

better local service delivery, Law 21/1999 and Law 25/1999 were enacted abruptly, transferring 

political authority and financial resources from decades-old autocratic central government rule 

to sub-provincial level districts [Indonesian: kabupaten] and municipalities [Indonesian: kota]. 

Laws No. 22/1999 and No. 32/2004 gave local government responsibility for a plethora of 

activities, including but not limited to the environment, agriculture, capital investment, land, 

cooperatives, and infrastructure development. Unfortunately, after years of central government 

control, the majority of local governments did not have sufficient capacity or budgetary control 

for economic planning or growth (Nasution, 2016). As part of the reforms, Law No. 22/1999 was 

passed and was the first to introduce the concept of ‘regional autonomy’. Also, this law set out 

the relationship between the provincial governor and central government; the governor is both 

the head of the province but also acts as the central government’s representative in the 

province. This arrangement left the role of the provincial government and the governor 

somewhat ambiguous and exposed to criticism, especially since the revision of Law No. 22 (Law 

32/2004) that strengthened the role of the province and gave the governor power to review 

local government budgets before they can be implemented. 

 

Table 11 – Summary of Indonesian laws related to decentralisation 

Law Brief description 

Laws 20 and 21/1999 Concerns the transfer of authority over natural resource to the district 

level 

Law 25/1999 Concerns the financial balance between 

the central & regional government  

Law 22/1999 and Law 32/2004 Concerns regional administrations. Specifically, these laws gave central 

government absolute authority in foreign affairs, finance, judiciary, 

defence, and religious matters. 

 

Despite President Habibie decentralising all resource benefits, local revenues, and 

administrative functions to all of Indonesia’s regencies below the provincial level, regional 

autonomy alone did not temper grievances in Papua. According to the forum of Papuan civil 

society organisations, these intransigent views were a result of a collective dissatisfaction over 

the region’s historical incorporation into the Republic of Indonesia, differences in cultural 

identity between native Papuans and the rest of Indonesia, and a perceived sustained pattern of 

injustice (Tim Forum Kerjasama LSM Papua, 2000). In recognition of the intensifying discontent 
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of native Papuans and to help counter separatist sentiments, two draft bills for ‘special 

autonomy’ were brought to the National House of Representatives (DPR-RI).  

 

The first bill was prepared with minimal Papuan input. Nevertheless, it was accepted by the 

House of Representatives, but later swiftly rejected by the commission responsible for 

presenting the bill to the National House. The second bill, prepared by Papuan academics and 

government officials, was approved by the Papuan governor incumbent, Jaap Salossa. This 

draft bill was accepted in June 2001 following heavy revisions which removed all reference to a 

possible future referendum and emphasised the role of Papua within the Republic of Indonesia 

(Ballard, 2002); the bill was officially ratified in December 2001 under Law No. 21/2001 (Table 

12). Despite the provisions made in Law No. 21/2001, its implementation remains to this day 

slow and incomplete; not least because the law is not widely supported by native Papuans, who 

are either unaware of it, especially its early years, or fervently against receiving ‘blood money’ 

from extractive industries whose stake is maintained through military force. 

 
Table 12 - Key features from Law No. 21/2001. 
The law concerns ‘special autonomy’ for Papua Province (adapted from World Bank 2005) 

Law No. 21/2001 - Key features 

Establishment of Papua People’s Assembly [Majelis Rakyat Papua, MRP] to strengthen representation of native 

Papuans, women, and religious groups 

Establishment of the Papua Parliament [Dewan Perwakilan Rakyat Papua, DPRP] 

Protection of adat law 

Allocation of additional shares in national revenue: Special Autonomy Fund, additional shares from oil and gas funds, 

and ad-hoc infrastructure funds 

Protection of regional symbol and regional anthem 

Establishment of institutions to protect human rights: National Human Rights Commission, Human Rights Court, and 

Truth and Reconciliation Commission 

Creation of new regions have to be based on local proposals 

 

At the heart of the problem is the mistaken assumption by Jakarta that any financial benefits of 

‘special autonomy’ would compensate for the previous lack of political freedom and right to 

self-determination. These issues are exacerbated by the lack of coordination between the 

central, provincial, and local government with central government ministries hesitant to cede 

power to local government and a significant lack of regulations parallel to Law 21/2001 required 

for implementation. There has also been confusion over the special autonomy fund and its 

allocation, again marred by a lack of institutional capacity, but above all, concerns that a lot of 
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this money has been filtered towards ill-conceived projects or disappeared into the coffers of 

corrupt officials (Ballard, 2002; World Bank, 2005; US Embassy in Jakarta, 2009; World Bank, 

2011; Huwae and Ronsumbre, 2016). 

 

Today, the issues surrounding ‘special autonomy’ are very much at the surface of popular 

discourse in everyday life and this topic was frequently raised during my time in Papua. I was 

witness to several protests in the towns of Sentani, Abepura, and Jayapura and aware of others 

through following local news organisations and social media accounts. Protests are frequent 

and matched only by the military responses they provoke2. Perhaps the most incendiary issue is 

Freeport: the largest gold mine and second-largest copper mine in the world. Established in the 

early days of the Berkeley Mafia, Freeport has become a powerful symbol of the extractive 

industry, the ‘blood money’ associated with ‘special autonomy’, and by extension, fifty years of 

Indonesian oppression. Moreover, that any increase in the amount of provincial revenue from 

Freeport, as declared by the ‘special autonomy’ law, is seen as undesirable to some if that 

means living under military oppression. These sentiments were declared by the organiser of a 

rally against Freeport in Jayapura in 2017: 

 

‘We demand the Indonesian government and Papuan local government close Freeport. 

The mine has negative impacts on Papuan people: killing, torture, and land grabs 

without proper consultation with the landowners. We urge the Papuan provincial 

government not to ask for ten to twenty percent of Freeport’s shares on behalf of 

Papuans. We refuse that. Fifty years is enough for us. Papuan people have been 

suffering, we have been feeling tormented. Freeport is the source of all evils happening 

in this land.’ (West Papua Updates, 2017) 

 

Although the Freeport mine is more than 400 km away from the Cyclops Mountains it is 

conflated with other extractive industry operations throughout the province. When discussing 

local requirements for people in a village in the Cyclops Mountains I asked, ‘what is it you want 

from the government?’ to which my informant replied:  

 

‘Acknowledgement… we don’t get a share of what the government is getting. The 

government does give us materials to build houses, but the people don’t know how to 

use them [concrete, blocks, sand etc.], we are used to using plants to build houses. The 

government doesn’t ask us what our needs are and so we don’t get what we need… 

The people have asked for permission to build a village community building that can be 

 
2 For a recent example, see the human rights lawyer Veronica Komen’s twitter account (@VeronicaKomen) for a running 
account of events that occurred between August and October 2019. Similarly, follow the hashtag #papuanlivesmatter 
for recent accounts of protests throughout Indonesia. 
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used for cultural events and to host guests… tourists, researchers, people like you. But 

the government will not give permission. The government gives permission for 

churches and Mosques but for anything cultural it is very difficult… Papua and Papuans 

are still trying to find their identity. There has been education, but we have still not seen 

any real benefits from this. Papuans feel marginalised. They are not getting any of the 

benefits from things like Freeport. There is a separatist movement you know, by 

Papuans who feel marginalised like this.’ 

Restructuring village political systems 

The changes in political administration have filtered down and, in combination with a variety of 

other issues, altered the balances of power in local village governance, especially related to the 

management of natural resources. In many small-scale societies of the world, it is common for 

natural resources to be closely monitored by local inhabitants, often by dedicated individuals 

such as community elders (Berkes et al., 2000). Historically in the Cyclops Mountains, it was the 

ondoafi who held responsibility for the jurisdiction of rights to natural resources. They would 

make decisions in consultation with clan heads, who each held specific stewardship roles over 

discrete ‘bundles of rights’ (von Benda-Beckmann et al., 2006), whether these be specific 

resources of value or spatial areas (Rumbiak and Wambrauw, 2018). Nevertheless, ultimate 

responsibility rested with the ondoafi, and they would use their knowledge, skill and 

supernatural ability to converse with nature to make decisions on proposed changes that would 

impact on the natural world to ensure its fair and suitable utilisation. However, the roles, 

responsibilities, and relative power of key community positions have changed dramatically over 

the preceding decades. Most notable has been the elevation of power for village political 

positions as a result of the aforementioned structural changes enacted in the 1970s. 

 

Three principal positions in the village are able to influence people’s decision making on the 

use of natural resources: the kepala kampung [Indonesian: village chief], the ondoafi, and the 

religious leader, who is typically a Christian pastor. The position of the ondoafi has existed 

presumably for many hundreds if not thousands of years (Swadling, 1996). However, the 

position of kepala kampung may be more recent. As described by Visser (2001) in her research 

of two case studies in the Bird’s Head Peninsula, the position of village chief is one with its roots 

in the Dutch colonial government. At this time the Dutch rulers favoured the position of a ‘raja’ 

[Indonesian: king] as the principal local political figure. These were people with significant 

wealth or trading connections who were not significantly associated with local traditions, and so 

had the Moluccan-Malay title of raja conferred on them by the Dutch rulers. These positions 

were often passed from father to son as they were in the Cyclops Mountains. The terminology 

raja when referring to some kepala kampung remains in the Cyclops Mountains to this day. 
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Nevertheless, the position of kepala kampung was given elevated power once again in the 

1970s during the implementation of the Javanese village system of administration. In line with 

comments some 30 years ago by Clarke (1990), the imposition of countervailing political 

administration by colonial or independent governments has drastically reduced large portions 

of traditional authority, which in the Cyclops Mountains has been most individually felt by roles 

such as the ondoafi. The degree to which this has occurred has varied between indigenous 

groups and separate villages depending on the history of origin and kinship structure within the 

community, as explained to me in a village north of the Cyclops Mountains:  

 

‘Here there are three ondoafi and five family [clan] groups. There is sometimes only one 

ondoafi from two families… if two families arrived at a place in the beginning, then 

there was no need to have two of them [ondoafi].’ 

 

The religious leader also holds significant influence in the village, having risen steadily over the 

past 200 years since the arrival of Christian missionaries. I was regularly directed towards 

religious leaders in the early years of my research and told of the dwindling respect given to the 

ondoafi, especially from non-indigenous outsiders: 

 

‘The best way to give information about the forest is through the church… Here the 

land is managed through the local ondoafi with strong connections between the two 

[ondoafi and pastor]. The modern people don’t understand this system. If someone 

wants to open land, they must first speak to the ondoafi and the village. The ondoafi 

will then decide based on the local trees if this permission should be given and how 

much should be allowed to be opened. Modern people no longer listen to or even 

consult the ondoafi.’ 

 

Despite similar sentiments described to me throughout many of the villages, and often by 

ondoafi themselves, it was clear that ondoafi do still hold a highly valued and respected role, 

especially in the indigenous communities themselves. Their words still garner more respect than 

higher levels of government, as expressed to me on several occasions: ‘…people here [who live 

in the village] listen more to the ondoafi than the government’. The importance of the ondoafi, 

as the traditional leader and guardian of the village and its traditions appears to be finding 

renewed significance. Several villages are attempting to revitalise traditional social mechanisms 

of natural resource management through the formalisation of customary law (Mongabay, 2017), 

similar to the constitutionality observed by Haller et al. (2016) where the To Lindu have recast 

their customary adat as a community based natural resource management system. In the 

Cyclops Mountains this has included monitoring by the ondoafi with a simultaneous 
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revitalisation of taboos, locally relevant sanctions, and mechanisms of cultural internalisation 

such as rituals, ceremonies and offerings at, for example, areas of forest to be newly cleared for 

gardens, or before hunting specific animals. These mechanisms of cultural internalisation help 

solidify rules and increase people’s ability to be able to interpret and respond to ecosystem 

change (Berkes et al., 2000; Armitage, 2003; McLeod et al., 2009). These recently rejuvenated 

practices being implemented by some of the indigenous groups are being implemented on top 

of Indonesian national conservation laws, which are largely seen as ineffective because past 

reporting of transgressions to local government have typically not been acted upon (e.g. 

Mongabay, 2017).  

 

There are many overlapping layers of legitimacy and social organisation regarding rights over 

natural resources in the Cyclops Mountains. In the example above, traditional customary law is 

now taking precedence over the official legal system of the state, international conservation 

policies associated with the protected area, and religious concerns. The degree to which any 

social unit may take superiority over another is a result of the social assemblages that unit has 

formed in order to create power and enable rights over any particular resource (von Benda-

Beckmann et al., 2006; Li, 2007a). To understand how the relative power of the ondoafi, their 

jurisdiction over tradition and custom, and the relative vitality and power of this social 

organisation to negotiate rights over particular resources, it is useful to attend to what Foucault 

(1980) terms dispositif, or as Li (2007a) puts it, ‘assemblage’: 

 

“the way in which heterogeneous elements including ‘discourses, institutions, 

architectural forms, regulatory decisions, laws, administrative measures, scientific 

statements, philosophical, moral and philanthropic propositions’ are assembled to 

address an ‘urgent need’ and invested with strategic purpose” - Li (2007a) paraphrasing 

Foucault (1980) 

 

While Li uses an analytic of assemblage to attend to questions of governance and ‘the will to 

improve’ (Li, 2007b), here I use it to understand the role of the ondoafi as part of the dynamic 

assemblage in the Cyclops Mountains. Specifically, the recent alliances formed and 

convergence of objectives between indigenous communities, international conservation NGOs, 

decentralised state conservation and forestry departments, local government officials, 

indigenous rights campaigners, and international conservation policy. This assemblage of 

institutions and ideas has come about through an alignment of objectives which has 

consequently made space for and increased the power of ‘tradition’, and traditional roles such 

as the ondoafi.  
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Indigenous communities have sought to limit the impacts of migrant communities on the 

Cyclops Mountains and heighten their own decision-making power on issues such as local 

infrastructure development and extraction through the special autonomy laws and recognition 

of their adat rights. The international conservation organisations of World Wide Fund for Nature 

(WWF) and USAID LESTARI (lestari means ‘everlasting’ in Indonesian) have partnered with 

BBKSDA Papua [Indonesian: Balai Besar Konservasi Sumber Daya Alam; English: Centre for 

Conservation of Natural Resources) and local indigenous groups to implement joint 

conservation and development projects; carry out patrols, surveys, and management of the 

protected area together; and counter fast-tracked local infrastructure and extraction 

concessions. These partnerships have been bolstered by an increasing push for indigenous land 

rights in Indonesia by organisations such as AMAN [Indonesian: Aliansi Masyarakat Adat 

Nusantara; English: The alliance of Indigenous Peoples of the Archipelago] and the official 

recognition of customary adat villages in the Cyclops Mountains by the local mayor (Tim Riset 

Epistema Institute, 2019). Furthermore, this recognition of customary adat is increasing 

throughout Indonesia and looks to be gaining political traction due to the obligations of central 

government to acknowledge indigenous rights under the Convention on Biological Diversity 

(CBD). 

5.2.2 Movement of people 

Up until 1963 native Papuans held clear demographic majority throughout Western New 

Guinea. However, since this time the region has undergone a dramatic demographic transition 

as a result of the national, provincial and local movement of people. These movements of 

people have been driven by self-interest, persecution, and various government policies such as 

national level ‘transmigration’ schemes and provincial social relocation programmes. The 

resulting demographic transitions have resulted in a non-native majority in many areas (Ananta 

et al., 2016), further fuelling Papuan discontent with Indonesian political authority. So much so 

that Upton (2009) argues migration has so severely limited education and employment 

opportunities for native Papuans that such marginalisation has been the ‘driving force behind 

Papuan identity, nationalism, and hostility towards newcomers, irrespective of massive land 

grabs and violent practises perpetuated by the state’ (Munro, 2013). 

 

Previously the analysis of a transition to a non-Papuan majority population has been hampered 

by inadequate census data, particularly in the early years of Indonesian control. These early 

issues in accurate demographic measurement are believed by some to be a deliberate attempt 
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by the Indonesian state to obfuscate the widespread and deliberate attempts to again 

‘Javanise’ Papua, creating a majority population in favour of the Indonesian administration. 

These alleged attempts by successive Indonesian governments are what the researcher and 

analyst Emil Ola Kleden terms ‘policies of unclarity’, which he describes, and is later cited by 

Elmslie (2017) as:  

 

‘The unclarity of ethnic composition in Papua [that] reflected Indonesia’s lasting political 

stand on this issue. Both Old and New Order regimes held the view that knowing the 

‘truth’ about ethnic composition could result in social and political instability’ - (Kleden, 

2015).  

 

While the recent census data are far from perfect, it has provided some clarity on both the rate 

of change and the spatial differences in where migrants reside. The settlement of migrants from 

outside of Papua has been far from uniform. These people have tended to settle in the more 

economically productive and hospitable locations of Papua around the coasts and in regencies 

with more advanced infrastructure. They have been largely motivated by self-interest with their 

patterns of settlement associated with opportunities for work and a higher standard of living, 

often accompanying the network of extractive industries established throughout the most 

accessible places of the territory and the opportunities that arise from a rapidly growing 

economy. These close associations between Indonesian settlers and money, capitalism, 

business, and crucially the extractive industries, add to Papuan desires for independence due to 

the rapacious actions of extractive industries and their facilitators, the Indonesian state (Stasch, 

2015; Elmslie, 2017).  

 

The ‘us and them’ polarisation is further heightened by the obvious differences between 

Indonesian migrants and native Papuans in both ethnic origin and beliefs; native Papuans 

believing in ancestral relationships with forest species with a recent widespread conversion to 

Christianity, and migrant settlers extracting forest resources without permission or ritual whilst 

being predominantly Muslim (Kirksey, 2012; Slama and Munro, 2015; Elmslie, 2017). The 

observed patterns of migrant settlement, where the easiest lands are occupied first, are a 

phenomenon which Elmslie (2017) compares to the previous colonial occupations of Australia, 

New Zealand, Canada and the United States. Settlers first make use of the fertile ‘easy’ coastal 

lands. The mountainous, swampy and inhospitable areas become the domicile of the native 

population3 until the colonizers either improve their technology of exploitation or have urgent 

 
3 In many cases these areas are also those likely to be designated as protected areas. For example, the Memboramo 
Foja Wildlife Researve in Papua. 
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need for additional economic expansion. These processes ultimately result in the ‘widespread 

land alienation from traditional owners and the death of indigenous peoples on a massive scale’ 

(Elmslie, 2017).  

 

The Cyclops Mountains, which include the administrative regencies of Jayapura and Jayapura 

City, encapsulate the wider macro demographic situation of immigration occurring throughout 

the western half of New Guinea. The area has an indigenous population and it is severely 

affected by the movement of people and the extraction of resources. In the following 

paragraphs I will describe the national, provincial and local movement of people and how these 

issues undermine and alter people’s relationships with land in the Cyclops Mountains and the 

associated indigenous and local knowledge systems.  

Transmigration 

The reasons why people have migrated to Papua from elsewhere in Indonesia are numerous. 

However, one particularly striking and controversial reason is the forced resettlement of millions 

of people between 1905 and 1989. Branded ‘the World Bank’s most irresponsible project’ by 

Survival International (1985), Transmigrasi [Indonesian: ‘transmigration’) involved the relocation 

of millions of people from the inner islands of Indonesia (e.g. Java, Bali, Madura, and Lombok) 

to the outer islands (e.g. Sumatra, Kalimantan, East Timor, West Papua, and Papua). The 

concept was first used by Dutch colonists prior to Indonesian independence in 1905. Originally 

known then as kolonisatie [Dutch: colonisation], the premise was to move people from the inner 

highly populated areas of the then Dutch East Indies, to the less populated outer colonies.  

 

For the first 25 years of kolonisatie up to 1931, just over a thousand people a year were moved, 

mostly to Sumatra (Jones, 1979). The scale of kolonisatie was increased to over 16,000 people a 

year between 1932 and 1941 until the programme was interrupted by World War II. After the 

war and subsequent Indonesian independence, transmigration became a major policy focus of 

the Indonesian administration and a wildly ambitious programme of transmigration was 

announced by President Sukarno in 1949. Originally the plan was to reduce the population of 

Java from 54 to 31 million people over a period of 35 years (Fearnside, 1997). While impossible 

to meet the initial targets due to the sheer expense and logistics of such an operation, the 

failure to meet these targets in the early years was not indicative of a lack of motivation.  
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Table 13 - Estimated numbers of people moved by transmigration projects. 
Adapted from Fearnside (1997). 

Years Repelita Target (families) 
Numbers actually moved 

Families Persons 

1905 – 28 - - 5,922 27,338 

1929 – 31 - - 0 0 

1932 – 41 - - 35,225 162,600 

1942 – 49 - - 0 0 

1950 – 65 - - 84,576 390,402 

1966 – 68 - - 6,003 27,712 

1969 – 74 I 38,141 36,483 182,414 

1974 – 79 II 250,000 118,000 544,688 

1979 – 84 III 500,000 535,000 2,469,560 

1984 – 89 IV 750,000 230,000 1,061,680 

1989 – 94 V 550,000 - - 

Total    4,866,394 

 

In the final years of Sukarno’s Presidency, the Indonesian government, now unofficially under 

the control of General Suharto, extended transmigration from 1966 onward. The policy was 

most extensively put to use during Suharto’s New Order during which thousands of families 

from the inner islands were moved to the provinces of Papua and West Papua and the other 

outer islands of the archipelago. Since 1969 the planning for transmigration was done in 5-year 

development project cycles known as repelitas. The officially cited aim was to reduce over-

population in the inner islands whilst developing the outer islands: 

 

‘…the removal and/or transfer of population from one area to settle in another area 

determined upon within the territory of the Republic of Indonesia, in the interests of the 

country's development, or for other reasons considered necessary by the government’ - 

Clause 1 of the Basic Transmigration Act of 1972 cited by Hardjono (1977) and later 

Gietzelt (1989) 

 

While this relatively benign official narrative was promoted by the state, provocative counter 

narratives existed amongst native Papuans and the international human rights community. 

These ranged from an Indonesian desire to unify the country and create a stronger nationalist 

sentiment in the ‘frontiers’ and ‘borderlands’, to claims from Papuan separatists that 

transmigration was a way of ‘Javanising’ the outer provinces, engineering a majority non-

Papuan population to cement control and give justification to new administrative divisions and 

increased military presence. Regardless of the motivation, the reality was that the Indonesian 
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government earmarked vast areas of Papua and West Papua for transmigration sites with little 

or no consideration of existing claims, rights, access or ownership by native Papuans (Bertrand, 

2011). Typically, each family that was moved under transmigration was given a house and an 

area of land for subsistence with an official land certificate that proved ownership. The 

enclosure of large swathes of land meant simultaneous dispossession for native Papuans, as Li 

(2007b: p19) reminds us: ‘enclosure is simultaneously an act of dispossession’.  

 

Although the general principle of transmigration was to move people from Java to the outer 

islands there were different forms of transmigration promulgated by the state. It has become 

clear that the relatively benign official reasoning put forward in support of transmigration 

obscured links with resource extraction, plantation development, land domination, and military 

control. Several types of transmigration were implemented across Papua and West Papua but 

of particular relevance is that of military transmigration which was implemented in unison with a 

system known as ‘territorial management’ [pembinaan territorial or pembinaan wilayah]. This 

system moved active and retired military personnel to West Papua where they were given roles 

throughout levels of civil service so that information could be passed from the smallest social 

units of rural villages and neighbourhood associations in towns and cities to the higher ranks of 

the army (Fearnside, 1997).  

 

Such systems of military intelligence and control were implemented in line with the official 

policies of The Department of Transmigration stating ‘the frontier regions of Kalimantan, Irian 

Jaya, East Timor have the priority for migrating military people for the purpose of Defence and 

Security’ (RePPProT - Regional Physical Planning Programme for Transmigration, 1990; 

Fearnside, 1997). Further links between the military and transmigration policy were seen in 

documents written by Brigadier-General Sembiring Meliala in 1983 entitled ‘The transmigration 

program in Irian Jaya must be handled in a special way in order to help resolve the security 

problem’, and in 1984 entitled “The basic pattern of territorial management specific to Irian 

Jaya, employing the method of community development centres” (Fearnside, 1997).  

 

  



 124 

Table 14 - A summary of the types of transmigration. 
Adapted from Fearnside (1997). 

Types of transmigration Summary 

General (agricultural) 

transmigration  

[Tranmigrasi umum] 

Sponsored migration where the state covered the costs of transport, a house, 

and a living allowance until the first harvest. This sponsored migration has 

been in place for immigrants to Papua throughout the transmigration period. 

Spontaneous transmigration  

[transmigrasi spontan and 

transmigrasi swakarsa] 

Spontaneous transmigrants were separate from the transmigration 

programme. Swakarsa migrants received less government support than fully 

sponsored migrants but were at the very least given a house and a plot of land 

which had been surveyed and titled by the government. An important 

consideration of spontaneous migrants is that whilst some were not supported 

by the government, they were often moving to be with family that had received 

support and therefore are related to the programme. 

Local transmigration  

[transmigrasi lokal] 

The movement of people to resettlement areas within the same province. 

These were often people who were displaced by large scale development 

projects, natural disasters, or other land enclosures including the establishment 

of protected areas. 

Military transmigration The migration of active and retired military personnel. This form of 

transmigration was implemented in Kalimantan and East Timor but most 

extensively in West Papua. 

PIR-Trans: Nucleus estate 

settlements (NES) 

[Perkebunan Inti Rakyat] 

NES settlements were implemented alongside transmigration beginning in 

1988. These were areas connected specifically to estate crops such as oil palm 

and were funded through the World Bank Trans V loan. 

Industrial plantation forests (HTI) 

[Hutan Tanaman Industri] 

Industrial plantation forests were the basis for the rapid expansion of 

silviculture in Indonesia throughout the 90s. In these areas it was private 

companies who were responsible for project implementation and the provision 

of houses and infrastructure required by the transmigrant communities.  

Transmigration of political 

prisoners 

Transmigration has been used to move political prisoners and other categories 

of involuntary deportees. In west Papua, returning exiles have been forced to 

settle in specific relocation areas. 

 

Notwithstanding the direct social and environmental impacts of transmigration there are also 

indirect links between transmigration, the military, and environmental degradation which 

cannot be ignored. As I have described, the transmigration policies of Indonesia have 

systematically positioned military personnel throughout West Papua both in military camps but 

also in positions within the civil services at all levels of government. It is no secret that the 

Indonesian military has for many years been involved with natural resource extraction and this 

arrangement has expedited the military’s ability to take advantage of natural resource 

extraction operations at the ‘frontier’ (Tsing, 2005). Evidence of significant Indonesian military 
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involvement in natural resource extraction in Papua is clear, from forceful eviction and 

intimidation of native Papuans (Osborne, 1985; Brundige et al., 2004), to the frequent violent 

clashes over business interests between different units of the army and security apparatus in 

West Papua (Ballard, 2002). Chao (2019b) further elaborates on this process by describing how 

indigenous consent can be contrived and coerced by businesses when people are under the 

oppression of the Indonesian security apparatus. Similar sentiments were shared with me in the 

Cyclops Mountains, especially by the older generation, who would regularly attribute the 

decline of wild animal populations and dwindling forest health to the arrival of the Indonesian 

army. Similar instances have been observed globally whereby war and military occupation have 

severely impacted on indigenous people (Trask, 2009), and the transmission pathways of 

indigenous and local knowledge (Tang and Gavin, 2016). 

 

“There have been many changes here. The forest is less now, and the farms are more. 

The water is less, and it is not clean and fresh like it used to be. Everyone grows 

different crops now, but they grow well. All of our sacred forest has gone, changed into 

farms. Our land has gone and now there is just the village… These problems started in 

the 1970s… when the army arrived.” 

 

In addition to inter-province transmigration there were also provincial social relocation 

programmes (transmigrasi lokal) that have sought to move native Papuans from ‘remote’ areas 

to more populated conurbations. Again, there are different narratives as to why these policies 

might have been implemented. The more credulous believe these to be an attempt to improve 

the living standards of native Papuans, giving them the means to migrate and settle in areas 

with electricity, healthcare, and opportunities for paid labour. More cynical counter beliefs 

extend from the relatively benign reasoning that the Indonesian state requires a manual labour 

force for government infrastructure, extraction projects, and agricultural food production to far 

more blatant suspicion that centralising people organises them, making them taxable and 

controllable (Scott, 1998; Scott, 2010). Not only has centralising rural people facilitated 

Indonesian control, but it has also brought huge disruption, complexity and conflict over land 

due to overlapping rights claims; this has drastically complicated the process for indigenous 

groups in the Cyclops Mountains to prove and exert their control over land under the rules of 

customary adat. As with many human development projects concerned with ‘improvement’, 

there were many questionable motivations, not to mention significant unintended 

consequences (Li, 2007b; Li, 2014). These range from environmental issues such as habitat 

degradation, to social issues such as land disputes, land alienation, increased inequality, 
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marginalisation, and as some authors argue, cultural genocide (Brundige et al., 2004; King et al., 

2011; Elmslie and Webb-gannon, 2013; Antonopoulos and Cottle, 2019). 

 

The principal environmental issue caused by transmigration is deforestation (Fearnside, 1997). 

The majority of suitable grasslands for transmigration areas typically had clearly defined and 

documented tenure and so transmigration areas were often instead situated on forested land 

which lacked clearly documented tenure. Whilst general agricultural transmigration sites were 

typically established in areas that were already degraded or previously logged under a historical 

logging concession, spontaneous and uncontrolled transmigrants, often following families or 

friends, would normally settle in areas of undisturbed forest (Fearnside, 1997). Therefore, land 

was initially cleared by the government in order to rehome transmigrant communities. Once 

these transmigrant families were established in an area they would often extend land clearance 

to plant profitable crops, either in attempts to make ends meet, or to provide additional work 

for friends and family arriving as spontaneous or uncontrolled transmigrants. 

 

The assimilation of Indonesia’s diverse cultures across the archipelago into a ‘one nation’ state 

was an open objective of transmigration as indicated by the comments of the Minister of 

Transmigration in 1985: 

 

‘By way of transmigration, we will try to… integrate all the ethnic groups into one 

nation, the Indonesian nation… The different ethnic groups will in the long run 

disappear because of integration… and… there will be one kind of man’ – Minister 

Martono, Minister of Transmigration speaking at the Intergovernmental Group on 

Indonesia (IGGI) on 25th March 1985 cited by (Fearnside, 1997)  

 

The open intention of acculturation meant that the World Bank-supported transmigration of 

people to Papua and West Papua has been the most controversial part of the entire 

transmigration programme (Colchester, 1986a; Colchester, 1986b), not least because this mass 

movement of people from Java, including vast numbers of military personnel, occurred to a 

region whose incorporation into Indonesia was already highly criticised by human rights 

defenders (Osborne, 1985; Monbiot, 1989). The World Bank clearly recognised the social issues 

surrounding transmigration as demonstrated by the below statement in a letter to the Minister 

of Transmigration in 1986: 

 

‘To improve the social soundness of the transmigration program, further steps should 

be taken to benefit local people in the vicinity of transmigration areas and ensure that 

the rights and interests of isolated or ethnically distinct peoples are respected by: 
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establishing policies and procedures to resolve land disputes; developing culturally 

appropriate parallel programs for local people; strengthening the Directorate of Social 

and cultural Development and involving local universities to undertake social 

assessment studies; strengthening the monitoring unit in the Ministry of Population and 

Environment (MPE); and by encouraging BAPPEDAs to give close attention to problems 

of land alienation, particularly in areas with isolated people. The report also 

recommends that traditional land tenure arrangements in Irian Jaya be studied and that 

settlement in Irian Jaya be carried out slowly to avoid social disruption.’ – Excerpt from 

a letter sent by D.C Rao, Director of the World Bank to Mr Martono, Indonesian 

Minister of Transmigration dated 9th December 1986 which accompanied the World 

Banks Transmigration Sector Review. 

 

Despite concerns raised by the World Bank over these social issues, it appears little was done in 

response. Consequently, it was easy for detractors to draw links between World Bank funding 

and what some authors have deemed a systematic cultural genocide of native Papuans 

(Brundige et al., 2004; Antonopoulos and Cottle, 2019).  

 

The brazen intention of the Indonesian government to quash cultural diversity was matched 

only by this blatant disregard for Papuan land claims and the consequent occupation of ‘empty 

land’. Unfortunately, in many cases these areas were not ‘empty land’ as claimed in the official 

rhetoric of the World Bank and Indonesian state. In many cases, ‘empty land’ was first created 

by the expulsion of people and extinguishing their existing claims to land. This situation was not 

confined to the provinces of West Papua and Papua: similar instances of eviction were seen in 

many transmigration areas, such as with the Batin Sembilan in Jambi (Steinebach, 2013). There 

were also issues with health epidemics among the native population, who were forced to live 

separately but in communes adjacent to large transmigrant communities (Budiardjo and Liong, 

1988; Brundige et al., 2004). 

 

Another major issue is that many transmigrant settlements failed for one reason or another. A 

French study concluding that 80% of transmigration sites did not improve the living standards 

of the resettled families (Whittaker, 1990; Brundige et al., 2004). What this has meant in the 

Cyclops Mountains is that people from the transmigrant communities have abandoned their 

apportioned land and moved into nearby towns. In Papua, non-Papuan people now outnumber 

Papuans in most urban areas (Upton, 2009; Ananta et al., 2016). Indonesians have come to 

dominate the available labour opportunities in urban areas, being better skilled for typical 

urban jobs and generally more familiar with capitalist forms of enterprise and commerce (Butt, 

2005; Slama and Munro, 2015; Chao, 2018). This leaves few remaining opportunities for Papuans 

who have migrated from rural areas to find work in and around urban centres, such as Jayapura 
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and Sentani, either voluntarily or as part of official transmigrasi lokal programmes. As a result of 

not being able to find adequate paid labour, many pursue livelihoods with which they are 

adept, principally farming to produce agricultural commodities. This is a significant issue in the 

peri-urban areas of the Cyclops Mountains which border directly with the Cyclops Mountains 

Strict Nature Reserve. Here, it is Papuans from the central cordillera who have become 

scapegoats, not just for environmental degradation, but also as the cause of conflict over land. 

In many cases it is these conflicts and the dynamic overlapping formal and informal claims to 

pieces of land which have resulted in many indigenous people from the south of the Cyclops 

Mountains becoming disenfranchised with their situation and choosing to move, either 

voluntarily, or through necessity. This situation was described by numerous people from 

indigenous groups in the south and southeast but interestingly it seems that it is the Papuan 

migrants from the central cordillera to whom a disproportionate culpability is attributed by the 

indigenous people. 

 

‘People used to go into the forest to collect wood but now the mountain people have 

come so we don’t go into the forest much anymore. The areas where we used to collect 

wood have been given to the mountain people and they have opened these areas 

completely using fire so there is no more wood there. There is fighting between the 

mountain people and the indigenous people. We [indigenous people] back off to avoid 

conflict but we feel pushed out and excluded from our customary land… No one from 

here makes boats anymore because we can’t get the wood. If people want to make a 

boat now, we must ask family far to the south. We have lost all our rights to the forest 

due to the mountain people.’ 

 

Blaming migrant Papuans for the issues outlined above is undoubted, at least in part, related to 

a proximate linking of the ‘mountain people’ to peri-urban agriculture and conflict over land. 

The encroachment of recent settlers up the southern slopes of the Cyclops Mountains has given 

rise to a proliferation of narratives about environmental degradation in the Cyclops Mountains. 

The academic literature, local government and conservation NGO reports, as well as local news, 

popular discourse and the accounts collected from this research, all highlighted forest 

degradation in the Cyclops Mountains through agricultural encroachment, particularly on the 

southern slopes by ‘mountain people’: 

 

‘The area [the Cyclops Mountains] is protected forest, but is being degraded by small 

scale agriculture by recent migrants from the highlands’ (Norad, 2009) 

 

‘Due to the proximity of Papua’s largest population centre, the mountain range is under 

threat from illegal logging, charcoal making, wildlife poaching, and encroachment for 
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agricultural land by mountain communities migrating to the capital.’ (USAID LESTARI, 

2015; USAID LESTARI, 2016a) 

 

‘Some prominent issues to be addressed include: (i) lack of capacity of local actors, 

particularly on overall project management, proposal development, and financial 

reporting, (ii) overlapping land ownership related to customary law, and (iii) developing 

an understanding of benefit transfer mechanisms, particularly on how these 

mechanisms will address the root causes of land use change and deforestation that are 

mainly caused by mountain communities migrating to the provincial capital of Jayapura 

instead of the indigenous people and local communities.’ (USAID LESTARI and PT. 

Hydro Program, 2016) 

 

‘My land is not being recognised by them [Papuan migrants] or the businesses. They 

come here and cut the trees and take the stones, this causes fighting. They think I just 

want to keep all the stones and wood for myself, but this is not true’ 

 

While a narrative of degradation has proliferated, with its associated ‘finger pointing’ at the 

marginal groups (mountain people), little is mentioned about the underlying disruption to social 

and political organisation that has been experienced as a result of the colonial and neo-colonial 

social engineering (e.g. transmigration), marginalisation, and sustained economic exploitation I 

have described; these issues are now entrenched in the Cyclops Mountains, building in 

momentum, and seem ever more difficult to abate or reverse. Furthermore, the scarcity in land 

and access to rights over land, faced by indigenous people and migrants alike, exacerbate 

conflict between these two groups and are ultimately a result of enclosure and appropriation of 

resources by colonial and neo-colonial governments and powerful elites. 

 

The degradation narratives that implicate ‘mountain people’ likely add weight to the division 

between indigenous people and ‘mountain people’, but perhaps some of the culpability 

directed towards ‘mountain people’ is a deep-seated relic of historical conflict between the 

coastal communities of the Cyclops Mountains and the communities from the interior. This 

‘ecologising’ of pre-existing political divisions is described by Robbins (2020: p.190-205) and 

there are numerous examples in the political ecology literature. For example, Eaton (2005, p. 

128-144) describes a similar account to the Cyclops Mountains regarding Wildlife Management 

Areas (WMAs) in Papua New Guinea. Ultimately, as more Papuans take up positions of power 

under the special autonomy rules for the West Papua and Papua Provinces, historical ethnic 

conflicts find their way into contemporary political discourse. The Cyclops Mountains Strict 

Nature Reserve has become the arena in which such conflicts can play out. It has become an 

arena in which the indigenous populations of the Cyclops Mountains can wield power over 
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other migrant Papuan ethnic groups through turning political divisions ‘ecological’. They do this 

through mutual relationships with authorities as a rebuttal to the expanding power of external 

social groups in both local and provincial politics. This power is expressed through the evictions 

of ‘mountain people’ from the protected area in joint operations by the police, the provincial 

government forestry and conservation authorities, international conservation NGOs, and 

indigenous community members tasked with patrolling the protected area.   

 

‘We are unhappy about the migrant people (mountain and Indonesian) and the way 

they want to control the land. We find it oppressing.’ 

 

‘The ondoafi have set a boundary… where mountain people are not allowed beyond 

this point. But the mountain people keep coming piece by piece and the government 

do nothing to stop them and the community don’t know what to do.‘ 

Changes in village settlement patterns 

Any description of human migration in and around the Cyclops Mountains would not be 

complete without mentioning the historical relocation of clans which make up today’s 

indigenous villages. Although I am unable to put an accurate date on these movements, I was 

told by informants how, historically, villages were far more spread out and clans would be 

situated further up the mountain. In some cases, these historical village sites are now 

considered sacred areas. The reasons for this centralisation of clans is not clear but is most likely 

in relation to either the construction of the village described earlier or as a result of the Cyclops 

Mountains Strict Nature Reserve. It may be that clans became concentrated in response to the 

requests of the kepala kampung in order to secure development funding which was contingent 

on the number of people in any given village. Alternatively, the concentration of clans could 

have occurred in relation to the formation of the Cyclops Mountains Strict Nature Reserve and 

consequential eviction of people from the park. Finally, it is also reasonable to conclude that no 

one issue influenced these movements of people and that a combination of issues led to the 

contractions and centralisation of people around today’s villages. 

5.2.3 Resource extraction and infrastructure development 

The No. 1 Foreign Investment Law together with the 1967 No. 5 Basic Law of Forestry laid the 

foundations for widespread resource extraction seen throughout the New Order (Ruzicka, 2007). 

During this time land was divided into zones: zones of population which were used for 

agriculture, housing, or industry; and zones of natural resource exploitation which were usually 

categorised as ‘forest land’. Confusingly, land named as forest land was not always forested and 

forested land was not always categorised as such. According to the Basic Law of Forestry, all 
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land defined as forest land was the property of the state and it abolished previous 

decentralisation of forest management seen through regional, provincial and community 

forests. Once forested land was under unified state control there was a simultaneous effort to 

place this land under concessions which were negotiated between private licenses and the 

government. Forest land included the following categories: production forest which was 

earmarked for timber production and plantations; protection forest which included all 

protected areas; and degraded forest which largely comprised forest considered damaged by 

shifting cultivation. By 1975, it was estimated that 65% of forest land was under concession 

(Ruzicka, 2007); local rights over forest land were extinguished, which due to the questionable 

application of forest categories included towns, villages, and areas of productive shifting 

cultivation. 

 

Indonesia had the highest rate of deforestation of any country in the world between 2000 and 

2014 (Margono et al., 2014; Harris et al., 2017; Bebbington et al., 2018). While the proximate 

causes of deforestation are logging (legal and illegal), expansion of plantations, and mining, the 

ultimate causes underlying these factors are based on complex groups of issues deriving from 

political economy and state capacity. Indeed, logging, plantations, and mining are inextricably 

linked in Indonesia and executed by a complex web of middlemen and financiers that have 

room to operate between the grey areas and contradictory laws and policies of the various 

levels of government and the forestry sector. What is clear is the aggressive free-market 

liberalism first advanced by the Berkeley Mafia during the New Order, combined with 

widespread corruption and illegality, is entrenched in the Indonesian model of ‘development’ 

through resource extraction and infrastructure development.  

 

The economic and political plans of government, or ‘development models’, are implemented 

using economic and political incentives and public sector subsidies through pacts and 

settlements between corporate and political elites: alliances which Tania Murray Li refers to as 

‘crony corporate cabals’ (Li, 2018) or ‘state-crony-capitalist cabals’ (Li, 2020). In these situations, 

political elites sit on the boards of plantation and mining corporations, who in turn pay these 

officials to be part of committees on land release where their corporate interests can be 

advanced (Li, 2018). Arrangements such as this occur at all levels of government from the village 

upward. Thus, illegal activities by state officials in unison with corporate interests are not mere 

aberrations of state processes, they are the state (Aspinall and Van Klinken, 2011). 
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According to Bebbington et al. (2018), between the years 2000 and 2012, deforestation in Papua 

and West Papua has been relatively minimal (261 kha) when compared to provinces such as 

Sumatra (2857 kha) and Kalimantan (2378 kha). More recently, CIFOR estimated that old growth 

forest loss in Indonesian New Guinea was 713 kha between 2001 and 2018: of this, 30% (215 

kha) was cleared by oil palm and pulpwood companies, 17% (120 kha) was cleared through 

selective logging, 12% (83 kha) was cleared by the movement of surface water, 11% (76 kha) was 

cleared for urban and infrastructure development, 2% (13 kha) was lost for mining and as a 

result of toxic waste tailings being dumped, 6% (39 kha) was burnt because of forest fires, and 

23% (164 kha) of this loss was unaccountable (Gaveau, 2019). Measured annually, the rate of 

forest lost consistently increased year on year in Indonesian New Guinea until 2015 after which 

the annual rate of loss decreased. This reduction may be partly related to a government 

moratorium on permits for forest clearance first introduced on a temporary basis in 2011 by the 

previous President Susilo Bambang Yudhoyono. The moratorium, designed to reduce 

greenhouse gas emissions in line with Indonesia’s climate change commitments, was then 

made permanent by current President Joko Widodo in 2019. While the policy initially appeared 

to be relatively ineffective, deforestation rates across the whole of Indonesia have so far 

reduced since they peaked in 2015 (Busch et al., 2015; Gaveau, 2019). Nevertheless, in 2005 

Papua was identified as the main illegal logging hotspot in Indonesia (Telapak and 

Environmental Investigation Agency, 2005), a form of illegality which has likely persisted to the 

present day (Jong, 2019). This illegal logging is characterised by coercion of community logging 

permits; military, police and forestry police involvement; coordinated international smuggling 

syndicates; and weak, disorganised, and corrupt foreign and domestic enforcement (Telapak 

and Environmental Investigation Agency, 2005). 

 

During his term in office (2004-2014), President Yudhoyono spearheaded the Indonesian 

‘Masterplan for acceleration and expansion of Indonesian economic development, 2011-2025’ 

(abbreviated as MP3EI). The aim of the MP3EI economic development plan was to increase per 

capita income to between USD $14,250 - $15,500 by 2025. The MP3EI was focused around six 

‘economic corridors’ for development. ING constituted one of these corridors and was 

identified as the ‘centre for development of food, fisheries, energy, and national mining’, the 

major components of which were food production, copper mining, animal husbandry, fishing, 

oil extraction, gas extraction, and Nickel mining. While the plan for Java centred around 

industry, in the areas with significant intact forest (Kalimantan, Sumatra, and Papua), the plans 

focused predominantly on developing the primary sector and associated infrastructure (Table 

15). 



 133 

Table 15 - Summary of the six economic corridors included in the MP3EI 

Region Economic corridor Major components 

Sumatra Centre for production and processing 

of natural resources and the nation’s 

energy reserves 

Palm oil, rubber, coal, steel, Sunda Strait Bridge 

Java Driver for national industry and service 

provision 

Food and beverage, textile, machinery, transport, 

shipbuilding defence, telecommunications and 

informatics Greater Jakarta metropolitan 

Kalimantan Centre for production and processing 

of national mining and energy reserves  

Palm oil, coal, alumina/bauxite, oil and gas, timber, 

steel 

Sulawesi Centre for production and processing 

of national agricultural, plantation, 

fishery, oil & gas, and mining 

Food crop, cacao, fisheries, nickel, oil and gas 

Bali – Nusa 

Tenggara 

Gateway for tourism and national food 

support 

Tourism, animal husbandry, fisheries 

Papua - 

Moluccas 

Centre for development of food, 

fisheries, energy, and national mining 

Food estate, copper, animal husbandry, fisheries, oil 

and gas and nickel. 

 

When President Joko Widodo (also known as Jokowi) took over in 2014 the acronym MP3EI was 

dropped but the overall vision therein was retained and rebranded as the ‘Nawacita’ plan. 

Nawacita took an area-based approach and focused on nine priority programs for national 

economic development by directing investments toward special economic areas or Kawasan 

Ekonomi Khusus (KEK) and strategic development areas or Wilayah Pembangunan Strategis 

(WPS). Jokowi recognised the close association between extraction and infrastructure and 

consequently created the committee for the acceleration of provision of infrastructure priorities 

or Komite Percepatan Penyediaan Infrastruktur (KPPIP). Through the development of Nawacita 

and its linking with the KPPIP, Jokowi effectively operationalised the MP3EI plan, the 

consequences of which can be seen in the Cyclops Mountains today. 

 

Land around the Cyclops Mountains is in high demand. This demand does not only come from 

people wishing to inhabit and cultivate land but also from numerous state contracted 

businesses carrying out sand, gravel, and rock extraction for building works. There is substantial 

extraction from the southern slopes of the Cyclops Mountains and the rivers that eventually flow 

into Lake Sentani. These extractive operations are clearly visible and were often referred to as a 

blight on the mountains and the cause for the decline of what the mountains have always 

provided. 

 

‘I am confused by the actions of the government. They are restricting the use of the 

forest by creating the protected area but at the same time allowing businesses to mine 

the river. The river used to be much higher. None of the benefits that are taken out of 
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the river and available to the mining companies are seen by the people… I think it is 

the mining that is causing the water shortages.’ 

 

 
Figure 17 - Haulage roads used to extract sand and gravel from rivers. 

 

As well as operations to extract sand, gravel and various materials for local infrastructure 

development, the Cyclops Mountains have long been visited by geologists interested in more 

precious commodities, principally nickel, cobalt, and marble. The presence of nickel and cobalt 

laterite ores have been a particular interest to prospectors in the Cyclops Mountains stretching 

back as far as 1858. However the 1952 expeditions by Van Nes and the later more extensive 

investigations by Reynolds between 1969 and 1971 were the first systematic attempts to survey 

the mountains for nickel-cobalt ores (Van Nes, 1954; Van Nes, 1956; Reynolds et al., 1973; 

Thirnbeck, 2001). These laterite ores are found in shallow horizons throughout the western and 

southern slopes of the Cyclops Mountains. In the past, efforts to mine land on the western 

slopes of the Cyclops Mountains by PT Tablasupa Nickel Mining have met with substantial 

opposition from local indigenous groups, despite intimidation by the security apparatus 

(Tanahku, 2008; Hidup Biasa, 2012). Conflicts initially arose in response to the Jayapura regency 

granting logging concessions to PT Tablasupa Nickel Mining. As has been repeated extensively 

throughout Indonesia, where forest is either classified as degraded, or steps are taken to 
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degrade it through legal or illegal logging, thus providing justification to a reclassification of the 

forest. Under this new classification, permits for mining and plantations can then be issued. 

Opposition from local inhabitants in the Cyclops Mountains did result in the temporary 

suspension of mining activities by PT Tablasupa Nickel Mining (Petocz, 1989). However, as 

global demand for nickel and cobalt has risen, mining operations have continued, and recent 

test drilling has been implemented extensively throughout the western Cyclops Mountains in 

preparation for a 5000-ha mining operation. 

 

There is overwhelming scientific consensus that the earth’s climate is warming and that this 

warming has been driven by increasing levels of carbon in the atmosphere. In response, many 

governments of the world are implementing policies to decarbonise their economy. A large 

part of this decarbonisation will come about from switching to energy production that is derived 

from renewable sources such as wind and solar, but also through the replacement of the 

combustion engine. Currently the best low carbon replacement for the combustion engine is 

the electric vehicle (EV) powered by lithium-ion batteries. Now certain to become the standard 

for affluent countries around the world, the EV revolution has arrived and is driving the 

exponential demand increase for metals critical to battery production. Some of the most 

important battery metals are nickel and cobalt and they are currently found in the majority of 

lithium-ion batteries. Electric vehicle batteries are seeing annual reductions in production costs 

and EV drivetrains are expected to become competitive with traditional combustion engines 

within the next 10 years. The exponential demand increase and supply deficit for these rare 

metals has resulted in a simultaneous search for supplies to meet these demands and Papua 

has the largest nickel reserves outside of central Africa. 

 

With new investment and streamlined trade routes to China – itself progressing an aggressive 

zero emissions vehicle programme - Indonesia is rapidly increasing its production and export of 

finite battery metals. Such an operation is currently unfolding in the Cyclops Mountains where a 

substantial reserve of nickel-cobalt ores resides in the surface rock. Once again, the Cyclops 

Mountains finds itself at the centre of geopolitics, and whilst Depapre Bay in the west of the 

Cyclops Mountains was once proposed as a possible site for a marine protected area, these 

plans have been scrapped to make way for its designation as a strategic area to support 

development in Papua Province under Presidential Regulation 65/2011 concerning the 

Acceleration of Development of the Provinces of Papua and West Papua. This policy is directing 

the implementation of this mining concession as well as strategic infrastructure development, 

including a large international cargo port in Depapre Bay and a new major road network linking 
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this port to an industrial complex 20 km inland as well as additional concessions. The new port 

in Depapre, previously a small fishing village, will be one of the two largest ports in Papua 

positioned on approximately 74 ha of customary land. The port will directly ship commodities to 

destination countries bypassing existing Indonesian ports. In 2015 a local resident told me: 

 

‘The port is illegal. It is destroying corals and fish nurseries. I think it might be okay, but 

we are not consulted. Things just happen. Companies just come and start building. The 

last company was Japanese. Two years ago [2013] LIPI [Lembaga Ilmu Pengetahuan 

Indonesia; The Indonesian Institute of Sciences] did some research for the AMDAL 

[environmental impact assessment] in Depapre about the port and the corals but this 

didn’t change anything’ 

 

Today the situation is ongoing, and the members of the Tabla indigenous group continue to 

negotiate for their rights over their ancestral land, pushing for any benefits they can legitimately 

claim. In 2017 a local inhabitant described the situation in an interview with West Papua 

Updates, a non-partisan and non-profit video channel that provides citizen video-makers a 

platform to share current news from the region: 

 

“The percentage of 10% has been approved by the government. So as a family, we 

have sold this land for IDR 50,000/m2 [GBP £2.49/m] with the hope that the payment will 

not stop with that 10% but that our children and grandchildren will have the rights over 

that port. From experiences in other areas, we learn that land was sold in cash but in 

the future, the children and grandchildren won’t have any right over that area anymore. 

We hope that the government immediately prepares an MOU or deed between us as 

the landowners and them. We want it in written form. What we anticipate is that if the 

current official is replaced then the replacement does not keep his word. If we say 10%, 

then he can ask, ‘with whom did you sign this agreement?’. You know. As the village 

officials, tanah mereh [Tabla] residents and Papuans in general, we hope that the local 

and central government will send our children to school. The office of transportation 

claims that this port is necessary. So we really hope that they will send our children to 

school outside West Papua so that once the port construction is finished our sons and 

daughters can work in our own home area.” (Lepu, 2017) 

 

In relation to the mining concession, in the past year nickel-cobalt ores have been quantified 

through extensive test drilling operations which have estimated reserves in the Cyclops 

Mountains to the tune of 37 million tonnes covering an area of 5000 hectares. In support of 

these operations, production permits have been issued to the Pacific Rim Cobalt Corporation 

(recently renamed: Bolt Metals Corp) and the environmental impact assessment (AMDAL) has 

been swiftly approved. The Cyclops nickel-cobalt project now has a fully compliant license 
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under the updated mining registration; national, provincial, and local political support; and 

strategic investor discussions have commenced (Pacific Rim Cobalt, 2020). The license, 

approved by the Directorate General of Minerals and Coal and the Ministry of Energy and 

Mineral Resources of the Republic of Indonesia, will now be transferred into a foreign 

investment license administered by the central government, and mining operations are 

expected to commence imminently. Considering the concession falls over several indigenous 

villages in the Tabla territory there will undoubtedly be conflict, the implications of which are yet 

to be seen (Figure 18). 

 
Figure 18 - Nickel and cobalt concessions in the CM.  
(Source: Bolt Metals Corporation) 

 

5.2.4 Conservation  

People have inhabited the Cyclops Mountains for thousands of years. They have built their 

homes, maintained livelihoods, and held stewardship over the available resources. To the 

indigenous groups of the area, the mountains and the sea are the two bosoms of the mother; 

together they provide everything needed for life (Ngutra et al., 2017; Hijjang et al., 2018; 

Rumbiak and Wambrauw, 2018; Paulangan et al., 2019). Historically these beliefs have 

underscored people’s environmental actions, their behaviours, and the rules that govern these 

interactions. Despite the longevity of these beliefs and their associated institutions, new 

governance regimes have transformed people’s relationships with the mountains. I have already 

described one example of this: the changing role of the ondoafi. I will now turn to another 

example and describe the significant change in governance that has come about through the 

formation of the Cyclops Mountains Strict Nature Reserve and its evolution through time as its 

bounds, management, and governance have changed. In addition, I will describe the 
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conservation projects implemented alongside the protected area by diverse national and 

international actors. Following the work of Foucault (1991) and Agrawal (2005) I will show how 

the governance regime, in this case the protected area, has come to create and define new 

environmental actions, behaviours, and rules which in turn have created new kinds of people, 

alliances, and non-human actors. 

Strict Nature Reserves in Indonesia 

Less than two decades after the first National Parks were established in America, Canada, and 

New Zealand, the colonial government of the Netherlands East Indies (Indonesia) began 

designating a series of protected areas, passing legislation to that effect between 1916 and 

1933. Jepson and Whittaker (2002) describe the process by which western conservation was 

internalised by the Indonesian state; a significant event in this process was ‘The 1933 London 

Conference on African Wildlife’. This conference was attended by a modest 60 ‘gentlemen 

friends’ who represented the colonial powers of the African continent. It was at this conference 

that international agreement was first achieved, which decided that protected areas should be 

the primary method of wildlife preservation. Remarkably, it was during this conference that the 

principles underlying the Cyclops Mountains Strict Nature Reserve were moulded.  

 

The terminology ‘Strict Nature Reserve’ was put forward by the Belgians as a compromise to a 

disagreement between the British and the French and Portuguese. This category – Strict Nature 

Reserve – meant ‘an area immune to any sort of human exploitation or alteration where entry 

was permitted by special permit only’ (Caldwell, 1934; Hayden, 1942; Jepson and Whittaker, 

2002). This compromise appeased the French and Portuguese who saw a contradiction 

between allowing human access to an area and preserving nature in its ‘natural state’; by 

contrast the British pushed for the American model of ‘National Parks’ in which human 

recreation and observation of nature was facilitated whilst attempting to maintain a ‘natural 

state’ or ‘wilderness’. The compromise that the ‘Strict Nature Reserve’ category achieved was in 

many respects a perverse desire of the elite to exclude people from natural areas, thus 

preserving the ‘natural state’ whilst simultaneously allowing access exclusively for the elite, such 

as scientists. Today, nearly a century later, this categorisation and the restrictions it imposes 

have scarcely changed. 

 

Prior to the 1933 conference, protected areas in the Dutch Indies were restricted to two 

reserves. The first was Ujung Kulon in Java which was established in 1921 as a Nature 

Monument to protect the Javan Rhino. The second was the Lorentz Nature Monument in Irian 
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Jaya which was established to ‘protect indigenous tribes from sudden contact with western 

civilisations’ (Jepson and Whittaker, 2002). After the 1933 conference a further 17 sanctuaries 

were established by the Dutch colonial government before 1940, and following this, during 

Suharto’s New Order, land area under protection in Indonesia rose to nearly 10% (Jepson and 

Whittaker, 2002). Throughout the post-Suharto reformasi era the amount of land under 

protection continued to proliferate albeit under heightened scrutiny. This scrutiny came from 

environmentalists who were concerned that as Indonesia democratised and decentralised, this 

created regulatory ambiguity that allowed local elites to exploit loopholes and provincial, 

district, and village bureaucracy to extract resources from the national forest reserve. Scrutiny 

also came from indigenous and social rights movements who lambasted Indonesia’s protected 

forest estate proclaiming it was a means to control territory for the interests of a political elite, 

that it was a legacy of imposed colonial governments, and that they effectively wrote 

indigenous land claims out of existence (Peluso, 1992; Peluso, 1993; Boomgaard, 1999). 

 

Today, there are 733 protected areas in Indonesia constituting 12.17% of the total land area and 

3.06% of the Indonesian marine area; of these, 157 are currently under the IUCN management 

category Ia (UNEP-WCMC, 2020). Despite hundreds if not thousands of years of human 

occupation and use, the Cyclops Mountains Strict Nature Reserve is classified under the IUCN 

management category I(a); according to which the primary objective is: 

 

‘To conserve regionally, nationally or globally outstanding ecosystems, species 

(occurrences or aggregations) and/or geodiversity features: these attributes will have 

been formed mostly or entirely by non-human forces and will be degraded or 

destroyed when subjected to all but very light human impact.’ 

 

While this criterion has evolved, it bears remarkable similarity to the criteria of SNRs conceived 

almost 100 years ago in London. Previous work by Boomgaard (1999), Jepson and Whittaker 

(2002) describe how the concept of SNRs conceived in Europe was later adopted and became 

the basis for large numbers of protected areas in Indonesia, including the Cyclops Mountains. 

From my own and other researcher observations (Ngutra et al., 2017; Hijjang et al., 2018; 

Rumbiak and Wambrauw, 2018; Paulangan et al., 2019), as well as the comments of numerous 

interlocutors, it is clear that the primary objective quoted above is in stark contradiction to the 

indigenous history of people in the Cyclops Mountains and their relationship to the 

environment: specifically, that ‘ecosystems… will have been formed mostly or entirely by non-

human forces and will be degraded or destroyed when subjected to all but very light human 

impact’.  
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Separating people and nature for conservation 

The Cyclops Mountains have a long history of human use and large sections of the mountains 

show signs of previous human interaction, not least the indigenous sacred areas of ancestral 

villages on the higher slopes of the mountains (Swadling, 1996). Areas of more recent human 

interaction, specifically shifting cultivation by indigenous groups, which are now widely 

discouraged and negatively associated with provincial migrants from the central mountain 

ranges, are now classified in conservation reports and management plans as areas of 

‘secondary forest’ scheduled for ‘rehabilitation’. This is a common and widespread 

misunderstanding of biocultural forested landscapes whereby so-called ‘secondary forest’ is 

seen as ‘degraded’ and what might be termed ‘pristine forest’ does in fact show substantial 

evidence of human interaction (Posey and Balée, 1989; Anderson and Ioris, 1992; Donovan and 

Puri, 2004; Ellen, 2008). Regardless of the terminology employed, forest which has been 

modified to some degree by humans has in many cases been shown to be highly diverse 

(Marjokorpi and Ruokolainen, 2003; Lawrence et al., 2010), especially when that human 

interaction has come from people who have a long-term stake in the maintenance of that forest 

(e.g Tsing, 2005; Rival, 2006). Moreover, classifications of land as ‘degraded’ - because it shows 

signs of shifting cultivation or human interaction - can be misplaced and lack understanding of 

that land as a historical biocultural landscape. In some cases, land can be enhanced by human 

interaction, especially when considered at the landscape scale (Padoch, 2010). Nevertheless, 

narratives of degradation are powerful and can be used to further marginalise and push out 

undesirable populations, as is happening in some villages which border the Cyclops Mountains. 

One particular example, which resonated with the seminal work by Fairhead and Leach (1994), 

was recounted to me by an individual who was told that his house, in which he has lived for 

more than 30 years, was situated within degraded secondary forest, inside the protected area, 

and illegal.  

 

‘I care for the forest. Whatever the government say to you about the forest is nonsense. 

This house never had trees before I moved here. I planted all the trees around that you 

can see.’ 

 

Narratives of human degraded habitat often arise from what Escobar (2012) terms the ‘One-

World world’ ontology which refers to the division between nature and culture, modernity and 

non-modernity, and subject and object seen in western thought. This division of nature and 

culture fuels the narrative of pristine forests expunged of human interaction through enclosure 

and dispossession.   
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There has also been a difficult relationship between the inhabitants of the Cyclops Mountains 

and visiting researchers and practitioners. When I first met with people in the Cyclops 

Mountains in 2015 to request permission to work in the area I had a particularly memorable 

discussion in which I was asked if I knew representatives from the World Bank who had visited 

the Cyclops Mountains in the 1990s. During the visit by the World Bank representatives they 

had proposed a project to dismantle redundant infrastructure remaining from the American 

military during WWII, a goal for which some of the community were still waiting patiently. I was 

also asked if I was able to contact previous visitors who had come to survey for birds of paradise 

and not returned to present a report of their research to the community. Toward the end of the 

discussion I asked if there was anything they thought I should do related to my proposed 

research, to which one individual replied, ‘come back again’. This interaction highlighted clearly 

the disconnect between the protected area, the elites that it attracts, and the people who live 

there. This disconnect is evident not just for international visitors but also for government 

visitors and scientists, as recounted to me in 2015:  

 

‘There is a government post in the village, but the village is disappointed with it and the 

programme. People come from the government, sleep in the house, go into the forest 

occasionally but never talk to the people in the village. The government think they own 

the forest, but they don’t. There is no respect from the government who we consider to 

be our guests when they visit and go into the forest.’ 

The shifting boundaries of conservation 

The Cyclops Mountains have long been touted as an Edenic pristine landscape that requires 

careful scientific study of its biophysical characteristics (see section 2.2.3): a view with its roots in 

the colonial concept of a SNR. So strong was this narrative that the mountains were first 

designated a protected area in 1954 by the Government of the Netherlands who delimited 

6,300 ha covering the higher elevations. In 1974 the Indonesian Forestry Service reviewed the 

designation, reducing the size slightly to 4,197 ha, and recognising the mountains as an 

important watershed that provides clean water for the towns of Sentani and Jayapura. In 1978 

the Cyclops Mountains were then designated as a nature reserve following Decree No. 

56/KPTS/UM/10/I/1978 by the Minister of Agriculture; this decree vastly extended the area of 

protection to 22,520 ha. Ten years later the boundary was revised under Decree No. 365/KPTS-

II/1987 from the Minister of Forestry giving a revised area of 22,500 ha. Finally, the protected 

area boundary changed once more in 2012 under Decree 782/Menhut-II/2012 when it increased 

to 31,479 ha. Most recently there has also been the designation of a buffer zone, or Forest 
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Management Unit (FMU), positioned around the perimeter of the 31,479-ha nature reserve. 

Understandably, these changes have caused significant confusion for the people who have had 

to deal with the associated restrictions placed onto their land and livelihoods as a result of the 

protected area.  

 

‘The Cyclops have been a protected area since 1974. The communities didn’t know it 

was going to happen or how, it just happened… The boundary has changed three 

times but none of the markers have been changed and so the people are confused. I 

have been trying to tell the government this for a long time, but nothing is done… 

There are areas where we are allowed to cut trees, collect medicinal plants and wood 

for fire and houses but they may not be the best ones’ 

 

‘The PA is fine, but the people don’t understand the rules and procedure that they 

[government] enforce. There is no consultation with the people and they [government] 

contradict the rules themselves.’ 

 

Similar situations are seen throughout the world where protected areas have impacted on the 

economic and social lives of local inhabitants, changing use rights, restricting access to 

resources, and altering economic opportunities (Albers and Grinspoon, 1997b; Agrawal and 

Ostrom, 2001; Panusittikorn and Prato, 2001; Wilshusen et al., 2002; Jim and Xu, 2003; Roth, 

2004). A significant issue these policies fail to recognise is the role that small-scale societies can 

play as ecosystem engineers in the evolution of complex biocultural landscapes (Smith and 

Wishnie, 2000; Gavin et al., 2015). 

Conservation projects in the Cyclops Mountains 

In addition to supporting the programme that was instrumental in the training of the ‘Berkeley 

Mafia’, the Ford Foundation has also previously supported conservation in the Cyclops 

Mountains. The foundation supported the formerly named Ministry of Forestry (MoF), WWF, 

and the Irian Jaya Rural Development Foundation (YPMD) to implement a social forestry 

programme and recommendations included in the 1984 Cyclops Mountains management plan 

written by WWF. Most significantly, this management plan included recommendations to 

increase the size of the protected area. In addition, it was noted that a physical boundary line 

was required, and that this should be created in consultation with the local indigenous groups. 

As well as extending the protected area and creating a physical boundary, the management 

plan recommended that a series of buffer zones should be included within the design of the 

park and that these zones should be managed by and for the local communities (Figure 19). 

This management plan was significant not only because it was the first management plan 
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written for any protected area in Papua, but also because it was one of the first attempts to 

establish some form of official community managed forest zone in and adjacent to any 

Indonesian Nature Reserve (Mitchell et al., 1990). In the following years, the Ford Foundation, 

WWF, and its local partners invested US$250,000 in the Cyclops Mountains. This money 

supported some of the longest running ICDPs in Indonesia, which ran until 1997 (Wells et al., 

1999). The ICDPs constituted social forestry interventions at four sites, village plant nurseries, 

chicken farming for 47 families, and 23 fishponds. The chicken farming and fishponds were an 

attempt to provide an alternative to hunting for migrants who had recently settled on the 

periphery of the park. 

 

Mitchell et al. (1990) describe how the indigenous groups already had a system of zonation that 

divided the mountain by indigenous territory, then by clan, and that this also included zonation 

along the elevation gradient. These authors simplified this framework into the upper zone 

(above 400 meters asl.) reserved for the collection of building materials and hunting, the middle 

zone (between 300 and 400 meters asl.) for particular elevation restricted crops, and the lower 

zone for habitation and subsistence gardens. Critically, they state that: ‘local people largely 

adhere to these zones without the imposition of government conservation agencies’. 

Nevertheless, there was a pronounced effort to formalise zonation according to the WWF 

management plan which was carried out in consultation with indigenous groups. To do this the 

communities in the north used natural markers as much as possible, meaning that the boundary 

was never at a fixed elevation. To delimit the agreed boundary the communities planted 

gayang (Inocarpus sp.) periodically, and between these trees they planted puring (Croton; 

Codiaeum sp.) and ti (Cabbage palm; Cordyline sp.), which are used extensively in the area to 

demarcate boundaries. This cooperative project between WWF and the communities in the 

north featured significantly in discussions about the protected area, presumably because this 

event marked a significant act of consultation and participation for these communities which 

has seldom been achieved to the same degree since. Unfortunately, this collaborative effort 

was largely in vain, as this inconstant, yet pragmatic, boundary and zonation was never formally 

recognised by the MoF (Wells et al., 1999). 
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Figure 19 – Reserve boundaries from the 1984 Cyclops Mountains management plan. 

 
Since I first visited the Cyclops Mountains in 2015 a lot has changed. In 2015 the road which 

connects Sentani and Depapre was a single-track rough road, a remnant from WWII: it is now a 

large four lane asphalt highway. Depapre was a small fishing village with a proposed MPA just 

the coast, and the early signs of building work related to the port; it now finds itself at the 

centre of an emerging global market for Nickel and Cobalt, having been personally visited by 

Jokowi, and now designated as a strategic area to support development in Papua Province. 

Conservation in the Cyclops Mountains has also changed, most recently through the 

implementation of a large multi-landscape scale project funded by USAID entitled LESTARI, 

which ironically means ‘everlasting’ in Indonesian. 

 

The LESTARI project builds on a broader shift in approach by the Indonesian government and 

the Jokowi administration regarding indigenous and local community involvement in 

conservation. The MoEF have followed this approach and sought to place local and adat 

communities as subjects (legally speaking) of protected area management. This change in 

approach is evident from recent Minister of Environment and Forestry Regulation No. 83/2016 

on Social Forestry and Director General of Natural Resources Conservation and Ecosystem 

Regulation No: P.6/KSDA/SET/Kum.1/6/2018 concerning Technical Guidelines for Conservation 

Partnerships in Natural Reserve Areas and Natural Conservation Areas (Tim Riset Epistema 

Institute, 2019). These declarations follow recognition of adat peoples as ‘legal subjects’ and 

that they have constitutional rights with control and management rights over forests in their 



 145 

adat territories. This recognition is based on the decision of the Constitutional Court No. 

35/2012 concerning the Testing of Forestry Law No. 41/1999 (Tim Riset Epistema Institute, 

2019). Legal recognition of adat peoples is then implemented through regional regulations set 

at the provincial, district, and city levels. Despite 225 local laws passed up to February 2018 

representing some 213,541 ha (Epistema Institute, no date), the legal recognition of adat law 

communities is purely that: legal recognition of their existence (as a legal subject). These laws 

often do not bestow rights on adat communities to do what they wish. Their legal recognition is 

often not accompanied by recognition of their adat territories as their living space without 

additional convoluted legal procedures. 

 

Nonetheless, a key activity of the LESTARI project has been to facilitate the arrangement of co-

management areas in the Cyclops Mountains. This strategy follows from a series of decrees and 

regulations by the mayor of Jayapura District. These include: Regent Decree of Jayapura No. 

319 of 2014 concerning the recognition and protection of adat law communities in Jayapura 

District; Regent Decree of Jayapura No. 320 of 2014 concerning the establishment of 36 adat 

villages in Jayapura District; and local regulation of Jayapura District No. 8 of 2016. Delivered 

through what LESTARI has termed the stakeholder forums, the project has attempted to 

formalise management responsibilities for several villages. This push to ‘formalise’ a co-

management arrangement over management that the selected communities were already 

doing appears to be a recurrent theme of conservation projects in the area eager to show 

‘success’, and moreover success that is sustainable. The question is, what benefits do these 

objectives bring to the communities targeted for such interventions? After all, the legitimacy 

perhaps brought to these communities by such endeavours is still only legal recognition, and 

recognition alone does not equate to rights for adat communities in Indonesia. 

 

In addition to co-management, LESTARI have promoted patrolling of the Cyclops Mountains to 

stop and discourage activities inside the protected area. They have established three patrol 

areas and provided training on the use of the SMART (Spatial Monitoring and Reporting Tool) 

platform for documenting patrols. The training was delivered to 46 people from BBKSDA 

Papua, the provincial forestry agency of Jayapura City and Jayapura District and the MMP 

(Masyarakat Mitra Polhut) community forestry group. Patrols are largely carried out by the MMP, 

who are members of the community who then also recruit other indigenous community 

members to assist. While the MMP is a long-standing organisation, the involvement of external 

conservation organisations has institutionalised activities which further promote the exclusion of 

people from the Cyclops Mountains, at least some people. These conservation roles for 
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indigenous community members offer opportunities for them to exercise power over their 

customary land and represent themselves politically. 

 

‘I go into the forest to make shelters and patrol. Nobody goes in without me. 

Everywhere is restricted. You must go into the forest with someone from the forestry 

department. A Patrol officer like me.’ 

 

These operations also allow indigenous people, members of the patrols at least, to once again 

spend significant amounts of time in the mountains. Those who patrol are for the most part 

volunteers, who in the past have lived inside the reserve. Many described how they enjoy 

patrols and even carry them out in excess of what is asked of them by the management 

authorities. They bestow names on themselves such as ‘the angels of the Cyclops’ and form 

youth nature walks. The indigenous people involved in these patrols are becoming western 

conservationists; they are the privileged elite who are permitted access for science, study, and 

to exclude others. 

5.3 Conclusion 

In this chapter I have sought to understand the political forces at work in the Cyclops Mountains 

that have dictated environmental access, management, and transformation, and moreover how 

these issues of access, management, and transformation interact with the indigenous and local 

knowledge of communities in the Cyclops Mountains. I have shown how colonial and neo-

colonial political authority has systematically redistributed and renamed land and how 

traditional place names, potentially rooted in indigenous and local knowledge, have been 

extinguished along with the meaning and cultural significance behind those names. I have 

further described how imposed political authority has suppressed Papuan cultural identity 

through mechanisms of the state apparatus, such as the widespread appropriation of land and 

natural resources, and their subsequent lease to international corporations. Importantly, such 

corporate land grabs are often implemented through mutual involvement of the security 

apparatus, which has resulted in decades of reported human rights abuses; this has led to the 

widespread conflation of natural resource extraction with ‘blood money’. The wider political 

changes have filtered down to drastically alter local and traditional political structures which 

have transformed the roles of individuals concerned with the maintenance of indigenous and 

local knowledge, such as the ondoafi. 
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Similarly, I have shown how large-scale projects of social engineering, particularly 

transmigration, have many unintended consequences which have exacerbated conflict over 

land. This has again alienated people from their customary land, extinguishing their long-

standing relationships and detailed knowledge of that place. Furthermore, new Papuan settlers 

have become scapegoats under powerful narratives of degradation promulgated by the state 

and international conservation organisations. These same conservation organisations have at 

the same time created and reinforced an ontology which separates people from nature and 

through the mechanisms of projects, funded by development donors, have come to create new 

identities for people that align with western conservation while simultaneously diminishing 

human-animal relations and indigenous and local knowledge relevant to the Cyclops 

Mountains.    
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6 Ethnozoology in the Cyclops Mountains 

6.1 Introduction 

The global loss of biodiversity is occurring alongside the loss of the ethnosphere (Gadgil, 1987; 

Maffi, 2001; Maffi, 2005). The ‘ethnosphere’ is what Davis (2009) describes as the ‘sum total of all 

thoughts and dreams, myths, ideas, inspirations, and intuitions brought into being since the 

dawn of consciousness’. While the loss of biodiversity is relatively well documented (e.g. 

Barnosky et al., 2011; De Vos et al., 2015; WWF, 2018), the undoing of the ethnosphere is 

neither recognised to the same degree nor as well understood. A particularly poignant example 

of this is the loss of language diversity across the world. Languages are a constituent part of the 

ethnosphere, and they are considered the expression of culture and the number one 

technology employed by humans to survive in any given environment. Alarmingly, linguists 

predict that between 50% and 90% of the world’s languages will be lost by the end of the 

century (Nettle and Romaine, 2000). This loss of linguistic-cultural diversity occurs in unison with 

widespread ecosystem collapse, and there are striking associations between areas rich in both 

biological and linguistic-cultural diversity at broader scales (Maffi, 2005; Pretty et al., 2009; 

Gorenflo et al., 2012; Maffi and Woodley, 2012). While these associations do not always hold at 

finer resolutions (Manne, 2003; Turvey and Pettorelli, 2014), potentially due to a range of social 

and historical particularities (Moore et al., 2002), it is defensible to talk about a common 

repository of biolinguistic diversity. That being, the ‘rich spectrum of life encompassing all the 

earth’s species of plants and animals along with human cultures and their languages’ (Nettle 

and Romaine, 2000). 

 

The loss of language is problematic precisely because it is the loss of a unique understanding 

and expression of the world in which it is situated; it is the loss of indigenous and local 

knowledge. The majority of endangered languages are those spoken by indigenous peoples 

representing approximately four per cent of the world’s population, but 60 per cent of the 

world’s languages. Additionally, considering that indigenous people also inhabit the most 

biologically diverse and intact forested lands of the world (Fa et al., 2020), the need to 

understand these diverse biolinguistic landscapes is critical. Moreover, the loss of language has, 

in some cases, been shown to preclude the loss of biological diversity (Salick et al., 1997). 

However, this causality does not only occur in one direction but both, and it is more accurate to 

think of biodiversity loss and linguistic-cultural loss as two interrelated issues with shared forces 

acting upon them. Unfortunately, a consequence of the interrelationship between linguistic-

cultural and biological diversity is that areas with high linguistic-cultural diversity are likely to 
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experience conservation’s principal policy designed to preserve biodiversity, protected areas 

(Stepp et al., 2004; Gorenflo et al., 2012). This is problematic given the history of protected 

areas and their role in excluding people from their indigenous lands (Brockington and Igoe, 

2006). 

 

Greater recognition of the interrelationship between linguistic-cultural and biological diversity 

has provoked the biocultural diversity concept (Maffi, 2005). The practical side of this, which 

attempts to better merge nature and culture in conservation policy and practice, has become 

known as ‘biocultural conservation’ (Davidson-Hunt et al., 2012; Gavin et al., 2015). Wolverton et 

al. (2014) highlight the unique position of ethnobiology, as a discipline concerned with the 

natural world and how it is related to people throughout the globe, in being able to engage 

with the ethos of biocultural approaches to conservation. Ethnobiology’s engagement with 

biocultural conservation comes through recognising what Wyndham (2009) describes as ‘subtle 

ecologies’ and ethnobiology’s ability to ‘straddle political ecological divides that commonly 

exist between cultural and biological forms of conservation’. However, the field of ethnobiology 

is diverse, having been in existence, in one form or another, for more than 80 years. It is now 

divided into several subdisciplines based on Linnaean kingdoms, namely ethnobotany and 

ethnozoology, and sometimes further as exemplified in ethno-ornithology (Gosler, 2012). 

 

Hunn (2007) delineates four phases throughout the history of ethnobiology. Phase I covers the 

period up to the 1950s where the focus was on documenting plant and animal uses, particularly 

those with utilitarian or economic value to Europeans. Phase II includes the seminal works of 

Conklin (1954), Berlin et al. (1973), and Bulmer (1974), whose meticulous descriptions of ‘emic’ 

perspectives, those being the internal perspectives of the people themselves, gave rise to an 

understanding of the similarities and differences between different social groups cognition. 

During the 1970s and 1980s, Phase III broadens the context through the work of Toledo (1992) 

and his elaboration of ‘ethnoecology’ that incorporates indigenous and local knowledge on 

topics such as soils, climate, biological communities, and successional stages. The final stage 

delineated by Hunn (2007) occurred throughout the 1990s which he termed the stage of 

‘indigenous ethnobiology’. In this stage Hunn (2007) recognises how the discipline is 

increasingly linked to the exploitation of indigenous communities and widespread concerns 

over cross-cultural research more broadly: specifically the adoption or appropriation of 

knowledge as an exercise of power (see Foucault, 1980). In addition to the four phases 

identified by Hunn, Wyndham et al. (2011) later reviews the field of ethnobiology and 
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conceptualises a further fifth phase of ‘interdisciplinarity and application’ (e.g. Sillitoe, 2006; 

Nabhan et al., 2011; Saslis-Lagoudakis and Clarke, 2013). 

 

The more recent interdisciplinary and applied endeavours in ethnobiology are, in part, a 

response to a global ecological crisis and shifting political economy (Wolverton et al., 2014). 

Without disregarding the warnings about the sensitivity of cross-cultural research, we must also 

accept the risks of stagnation due to an impossible ideologically driven ‘political correctness’. 

This is a risk that prompted Sillitoe (2015) to argue that there must be space for a pragmatic 

ethnography of ethnozoology in areas where conservation will be implemented regardless. 

Consequently, understanding local ethnozoology is preferable to ignoring it when considering 

the implementation of conservation. As Brightman and Lewis (2017, p. 9) remind us, in 

paraphrasing Homewood (2017), “Strategies ‘that do not reflect the interest, knowledge and 

values of the people they affect’ entail ‘real risks’, and arguably, they are ‘not sustainable in the 

long run’ because they cannot be maintained without coercion, displacement and 

dispossession.” 

 

The island of New Guinea is one such place that would benefit from the integration of 

ethnobiology into conservation practice. New Guinea is the most linguistically diverse region 

globally, containing between 20% and 25% of the world’s languages in a land area of just 0.57% 

(Foley, 2000). It is also one of the world’s most biologically diverse regions and a global priority 

for conservation (Marshall and Beehler, 2011; Marshall and Beehler, 2012). There have been 

numerous studies into the ethnobiology of particular ethnic groups in New Guinea, some of 

which are seminal and incredibly detailed and time-honoured (Bulmer, 1967; Bulmer, 1974; Ellen 

et al., 2000). Nevertheless, the number of studies on New Guinean ethnobiology is scant 

compared to the number of ethnicities and languages found in the region.  

 

There is a disjuncture between existing research about indigenous and local knowledge, 

including ethnobiology, and conservation practice in New Guinea. The vast majority of research 

into New Guinean ethnobiology has been academic and attempts to describe and progress our 

understanding of human cognition is most closely aligned to phases I and II of Hunn’s typology. 

When aspects of indigenous and local knowledge are incorporated into conservation, they are 

most often done in alignment with external priorities, for example, to increase research capacity 

and data collection (Almany et al., 2010), or to improve the monitoring of species, habitats or 

threats (Dutton Peter et al., 2007; Simmons Robert and Legra Leo, 2009; Helgen et al., 2011; 

Dao et al., 2015; Bong et al., 2016). Critically though, the objectives underlying engagement 
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with indigenous and local knowledge are largely directed by people or organisations from 

outside the community according to external priorities. 

 

Notwithstanding the benefits of greater community participation, as well as the addition of 

novel and cost-effective information useful for conservation planning, there remains space to 

improve intercultural engagement that better respects alternative relations with biodiversity so 

that conservation is more just and better aligns with the priorities of the people whom it affects 

(Martin et al., 2016). However, to better align biodiversity conservation with local priorities it is 

first necessary to understand what these priorities might be in order to identify possible entry 

points of common concern (Sayer et al., 2013). Conservation projects have existed in one form 

or another for many years in the Cyclops Mountains, including some of the first integrated 

conservation and development projects (ICDPs) in Indonesia (Mitchell et al., 1990). 

Nevertheless, none of the conservation projects implemented in the Cyclops Mountains have 

sought to understand which species are locally important; if resident social groups think about 

and categorise the area’s rich biological diversity differently; or most importantly, if the 

imminent extinction of local languages is in any way related to species extinction. 

6.1.1 Research questions 

 

1. How do people who inhabit the Cyclops Mountains think about and categorise animals 

and what does this mean for conservation? 

a. Do folk taxonomies vary between socio-demographic groups? 

b. Is there cultural consensus for an overall Cyclops Mountains folk taxonomy? 

 

2. Which species are salient for people who inhabit the Cyclops Mountains? 

a. Does species salience vary between socio-demographic groups?  

b. Do salient species match those prioritised in local conservation projects and 

international conservation priorities? 

 

3. Who are the most knowledge local zoologists, and is expertise related to indigeneity or 

a greater ability in the indigenous languages of the Cyclops Mountains? 

a. What are the socio-demographic characteristics of expert ethnozoologists in 

Cyclops Mountains? 

b. Does language relate to expertise? 
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6.2 Data collection 

Together with five research associates, I collected data in 15 villages throughout the Cyclops 

Mountains, across four indigenous territories (Ormu, Tabla, Mekwei, and Sentani), and during 

four separate periods of fieldwork between 2015 and 2018. The first period of fieldwork was July 

to August 2015; the second was March to May 2017; the third was July to September 2017; and 

the fourth was August to October 2018. To collect data, I used a mixture of methods including 

participant observation, individual and group interviews, and two types of structured 

questionnaire. Of these methods I used participant observation, interviews, and group 

interviews to collect data in all 15 villages, and I collected data using structured questionnaires 

in a subset of eight of these villages.  

6.2.1 Group interviews 

To answer research question one, and together with three research associates, I carried out 31 

group interviews across 15 study villages during three fieldwork visits between 2015 and 2018. 

Stage one 

In 2015, I visited 15 villages (including the eight villages where structured questionnaires were 

carried out) that border the Cyclops Mountains Strict Nature Reserve. These villages were 

selected because of their close proximity to the protected area, and to give as wide a spatial 

coverage of the Cyclops Mountains as possible. In the first instance, I attended a meeting with 

the available village elites (p. 64). In many cases, these initial meetings immediately preceded 

the first stage of group interviews, with village elites promptly calling on people in the village or 

people joining the meeting of their own accord. In other cases, usually when people were 

immediately unavailable, a specific date and time was arranged to return and complete a group 

interview. 

 

I used these stage one group interviews to assess the suitability of a variety of methods for 

gathering data on indigenous and local knowledge about the animals of the Cyclops 

Mountains, and to determine suitable villages for more detailed research on ethnozoology. In 

addition, data relevant to local ethnozoology (e.g. indigenous names for animals and their uses) 

were collected for 25 medium and large vertebrate species (Table 16) including one positive 

and one negative control species. Positive and negative controls were included to check the 

validity of people’s responses. Pig was used as the positive control because it is extremely 

abundant and widespread in the local area and therefore it was expected to always be included 

in people’s responses. Thylacine was used as the negative control as it is extinct and is never 
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thought to have occurred in the CMs. Therefore, we expected that the Thylacine would be 

disregarded from activities and questioned as to its position in the list of species. The 25 

species were identified from Flannery (1995) (with the exception of the negative control) and 

were selected because their historical distribution was estimated to have included the Cyclops 

Mountains. Interview participants were shown pictures of the 25 species and each species was 

discussed at length. Very little interview structure or cueing was necessary as participants were 

extremely forthcoming with information. The resulting data were recorded in a fieldwork 

notebook.  

 

Of the 25 species discussed with participants, five are threatened with extinction according to 

IUCN (2020). Attenborough’s long-beaked echidna and black-spotted cuscus are listed as 

‘Critically Endangered’, and grizzled tree kangaroo, New Guinea pademelon, and northern 

cassowary are listed as ‘Vulnerable’. Furthermore, three of these species (Attenborough’s long-

beaked echidna, Victoria crowned pigeon, and grizzled tree kangaroo) have been the target of 

the USAID LESTARI conservation project which has been implemented in the Cyclops 

Mountains between 2015 and 2020 (e.g. USAID LESTARI, 2016b). The LESTARI project also 

targets non-specific ‘birds of paradise’.  

 

 
Figure 20 - An example of an animal flashcard used during group interviews. 
The original cards were printed at size A4. This is card number 16 and shows the northern cassowary (Casuarius 
unappendiculatus).  
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Table 16 - List of 25 species used during stage one of the group interviews.  
Twenty-four are known to occur in the Cyclops Mountains including one positive control (Pig sp; highlighted blue), and 
the additional negative control (Thylacine; highlighted red). The remaining 23 species were identified from Flannery 
(1995). The IUCN status and population trends are provided for each species (IUCN, 2020)

Common Name Scientific Name IUCN 
Status 

IUCN Population 
Trend 

Attenborough's long-beaked echidna Zaglossus attenboroughi  CR Decreasing 

Black-spotted cuscus Spilocuscus rufoniger CR Decreasing 

*Pig sp. Sus sp. LC Unknown 

Clara's echymipera Echymipera clara  LC Unknown 

Common echymipera Echymipera kalubu  LC Stable 

Common spotted cuscus Spilocuscus maculatus LC Stable 

D'albertis ringtail Pseudochirops albertisii  NT Decreasing 

Feather-tailed possum Distoechurus pennatus  LC Stable 

Grizzled tree kangaroo Dendrolagus inustus VU Decreasing 

Ground cuscus Phalanger gymnotis  LC Decreasing 

Long nosed echymipera Echymipera rufescens LC Decreasing 

Lowland ringtail Pseudochirulus canescens LC Decreasing 

Müller’s three-striped dasyure Myoictis melas LC Unknown 

New Guinea pademelon Thylogale browni  VU Decreasing 

New Guinea quoll Dasyurus albopunctatus NT Decreasing 

New Guinea scrubfowl Megapodius decollatus LC Stable 

Northern cassowary Casuarius unappendiculatus VU Decreasing 

Northern common cuscus Phalanger orientalis  LC Stable 

Raffray's bandicoot Peroryctes raffrayana LC Unknown 

Short-furred dasyure Murexia longicaudata LC Unknown 

Striped possum Dactylopsila trivirgata LC Decreasing 

Sugar glider Petaurus breviceps LC Stable 

*Thylacine Thylacinus cynocephalus EX Extinct 

Victoria crowned pigeon Goura victoria NT Decreasing 

White striped dorcopsis Dorcopsis hageni  LC Stable 
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Stage two 

Between March and May 2017, two more group interviews were carried out in the Tabla 

indigenous territory. These group interviews were arranged to gain further understanding of 

local ethnozoology but also to trial an additional method known as ‘free pile sorts’. Free pile 

sorts (hereafter: ‘pile sorts’) are a method developed to understand how people arrange 

different items, in this case animals, and how these items are related to each other in people’s 

minds (Bernard, 2011: 233). Although developed in anthropology (Burton, 1968; Burton, 1972), 

they are now used widely throughout different academic and professional sectors to explore 

and contextualise relationships between different entities in people’s minds (e.g. Spencer, 

2009). 

 

For both the group interviews carried out during this stage I used the same 25 medium and 

large vertebrate species from Table 16. From this trial, and discussions with participants, it was 

clear that the list of 25 species was too short and many locally important groups of animals were 

missing. Therefore, the original list of 25 species was combined with 38 additional species. 

These additional species were identified from free lists completed during the structured 

questionnaires. Species were chosen to represent a broad range of Linnaean taxonomic groups 

that would provide meaningful insights into the way people categorise and reason when 

producing a hierarchical folk taxonomy. The final ‘pile’ consisted of 63 ‘items’, which in this case 

were animals that occur in the Cyclops Mountains (see appendix four, section 10.2.2 for the full 

list of 63 items). Where possible, images were sourced from Flannery (1995) and in other cases 

were taken from Google image searches of the creative commons. 

Stage three 

The final stage of group interviews was completed between August and October 2018. During 

this stage pile sorts were carried out using the 63 items during a total of eight group interviews 

across six villages. A summary of the stage three group interview locations and participants is 

presented in Table 20. To understand how different people in the Cyclops Mountains group 

animals and why they relate certain species to one another, groups of people were asked to 

complete top-down unconstrained (‘open’) hierarchical pile sorts. The strength of using top-

down unconstrained hierarchical pile sorts was that groups performed an initial sort, followed 

by subsequent sorts, to form sub and sub-ordinate categories. This meant that for each group 

completing the task, it was possible to view the raw hierarchical taxonomy produced. According 

to Atran and Medin (2008) there are two primary benefits of adopting this approach. Firstly, the 

task links categorisation and reasoning. Secondly, it is possible for those interpreting the task to 
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quickly evaluate group measures of similarity, typicality, and category coverage from a single 

group cognitive structure. These individual group hierarchies, and the related data from the 

reasoning process, can then be compared between groups. This helps us to understand 

whether sorting reflects individual group idiosyncrasies or task specific strategies, where you 

might expect disordered and unpredictable reasoning, or if similar patterns of categorisation 

and reasoning are seen between different groups of participants from different social groups 

(inhabitants of different indigenous territories) in the Cyclops Mountains. 

 

For the pile sort exercise, participants were shown A4 photo cards of the 63 animal species 

(appendix three, section 10.2.1). Participants were then asked to arrange these photos in groups 

of ‘similar’ items or items ‘that go together’. Participants were told that there was no limit to the 

number of groups they could make and were left to arrange them as they wanted. Once the 

items had been sorted into groups, participants were asked if each pile had a specific name and 

why items were placed into each pile. The contents of each pile were recorded in a notebook 

and pictures were taken of how the piles were arranged. The facilitators also recorded details 

from conversations occurring between participants as the sorting was taking place. The process 

created unconstrained clusters of animals and once the initial group of animal cards had been 

sorted, the participants were asked to further sort each cluster into successive piles until each 

card remained on its own, or participants said that a cluster could no longer be split up. 

 
Figure 21 - Trialling pile sorts with 25 items. 
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6.2.2 Structured questionnaires 

To answer research questions two and three, two structured questionnaires were carried out in 

eight villages, two in each indigenous territory. These questionnaires were carried out with 

individual informants separate to the group interviews to understand which animals were most 

culturally salient and to establish differences in ethnozoological knowledge between territories 

(but not within territories). Questionnaires were carried out in three of the eight villages, located 

south of the Cyclops Mountains, between March and May 2017. The remaining five villages, 

located west and north of the Cyclops Mountains, were surveyed between August and October 

2018.  See Table 17 for a summary of questionnaires one and two.  

Questionnaire one 

Questionnaire one comprised five sections, with sections one and two being structured and 

sections three, four and five being more open and semi-structured. Informants were identified 

from each village using chain-referral methods, specifically ‘snowball sampling’ (Bernard, 2011: 

147). I identified individuals during the opening meetings held with one of the village elites. 

During these initial meetings I asked village elites ‘who in this village knows the most about the 

forest and animals?’. This would produce a short list of local experts whom I could then 

approach. During the subsequent questionnaires and interviews, I asked these informants: ‘Is 

there anyone else we should speak to who is particularly knowledgeable about the forest and 

animals of the Cyclops Mountains? ‘. Together with the three research associates we would then 

speak to any people that had been suggested, aiming to speak to at least five locally identified 

‘experts’ in each of the study villages. This meant at least 10 experts would participate from 

each indigenous territory. This target sample was deemed adequate because the information of 

interest was shared cultural knowledge and saturation was estimated to occur with this level of 

sampling. 

Questionnaire two 

The second shorter questionnaire was a reduced version of the first. It was identical except it 

comprised only two sections (sections one and two). It was designed to quickly collect free lists 

and was carried out opportunistically within each of the eight villages using purposive sampling 

(Bernard, 2011: 145). I targeted people who were most likely to come into contact with animals 

at higher elevations. For example, these were people returning to villages from their higher 

elevation farms in the afternoon, and people whose livelihoods are typically related to the forest 

or protected area in some way.  
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Table 17 - Summary of the content included in questionnaires one and twoThe sample strategy and interview sections 
are also included.

Interview name Sampling strategy Sections 

Questionnaire one Chain referral (snowball) - Sociodemographic 
- Free list 
- Animal uses 
- Animal significance 
- Animal description 

Questionnaire two Purposive (targeted) - Sociodemographic 
- Free list 

Questionnaire sections 

Section 1 - Sociodemographic 

Basic sociodemographic information was collected from all participants across both 

questionnaire types. Data were collected on the following sociodemographic variables: gender, 

age, village of residence, number of years living in the Cyclops Mountains, ethnicity, village of 

residence at birth, occupation(s), and languages spoken. 

Section 2 - Free listing 

Free lists are a method developed to help establish the components of a particular cultural 

domain (Bernard, 2011: 224). In this case, individual informants were asked to list ‘animals that 

live in the Cyclops Mountains’. The resulting list acts as an inventory of items the participant 

knows about a particular emic category or cultural domain (Weller and Romney, 1988; Bernard, 

2011). There are three core assumptions to this method. First, participants who know more 

about a particular domain are more likely to be able to list more items (e.g. Brewer, 1995). 

Second, participants usually list items they are familiar with first, moving to unfamiliar items as 

the list progresses (e.g. Brewer, 1995). Third, items that are listed most frequently by different 

participants tend to be those most locally prominent (e.g. Gatewood, 1984). 

 

Free listing was carried out face-to-face with individual people. Participants would list animals in 

whichever language they felt most comfortable, and as participants listed animals the 

information was recorded on a data sheet by the interviewer. No limit was imposed on the 

number of animals that could be listed and if the participant paused or stopped they were 

encouraged to list more animals through non-specific prompting, semantic cueing, and 

repeating their existing list back to them (Brewer, 2002; Brewer et al., 2002). The listing exercise 

came to an end when the participant indicated that they were finished or when it was clear they 

could not recall any more animals. A requirement of this method, on which subsequent analysis 

depends is that it is completed by individual people. Therefore, if others came to join the 
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questionnaire, they were welcomed, but asked not to interrupt during free listing. If they did 

interrupt or guide the interviewee in any way, the questionnaire was abandoned and an 

interview was continued in a more open fashion in order to gain other useful information, but 

any resulting free list data were excluded from subsequent analysis. 

 

There are many languages used by the people who inhabit villages surrounding the Cyclops 

Mountains. Therefore, after the initial listing exercise we asked the informant if they knew the 

name for each animal listed in their indigenous language or Indonesian (whichever language 

was not used initially by the informant in the free list). The primary language used by 

participants varied; some used an indigenous language, others used Indonesian, and some 

used a combination of languages. 

Section 3, 4, and 5 - Animal uses, significance, and descriptions 

These sections were only asked to people who participated in the long questionnaire. 

Following the sociodemographic questions and free listing task, we asked follow-up questions 

to understand the significance of each animal listed, any specific uses or important 

characteristics, and for a morphological and behavioural description of the animal. These 

questions were deliberately left open so that emic perspectives could be obtained from 

participants and interesting lines of enquiry could be explored. 

 

All questionnaires and interviews were carried out in Indonesian, except for the free listing 

section where participants could complete the task using the language with which they felt 

most comfortable. Data from the questionnaires were recorded by hand on an anonymised 

datasheet, and other questionnaire and interview notes recorded in a fieldwork notebook. 

Interviews were not recorded unless the informant had a long or detailed story, or piece of 

information of particular interest, in which case the participant was asked if they could be 

recorded so that the information could be transcribed at a later time. If they agreed, the 

conversation was captured using a handheld sound recorder. 
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6.3 Data analysis 

6.3.1 Folk taxonomies 

There are numerous ways in which a pile sort exercise can be implemented, and the resulting 

data analysed. To look for differences between the groups that completed the pile sorting 

exercise and therefore differences between villages and indigenous groups, I first carried out 

visual inspection, or what Newing (2011) refers to as ‘eyeballing’. This is a form of qualitative 

analysis in which each group’s pile sort was examined individually to distinguish the number 

and names of categories and subcategories, the criteria for categorisation, the spatial 

arrangement of piles, and any items that stood alone or did not easily fit within a category. 

Attention was also paid to the process of reasoning by which participants made categories, 

including discussions, disagreements, and any dramatic changes in strategy or opinion. 

 

Secondly, I used a qualitative analysis of quantitative data method called non-metric 

multidimensional scaling (NMDS). NMDS, also known as perceptual mapping, is a means of 

visualizing the level of similarity of individual items in a dataset by calculating the best spatial fit 

of those similarities (Bernard et al., 2016). First, an item-by-item similarity matrix was prepared 

from the data collected in each group interview where the pile sort exercise was completed, 

thus producing eight individual group matrices. These individual matrices were then 

aggregated and converted to an item-by-item dissimilarity matrix. A two-dimensional 

ordination was then performed on the distance matrix using the MASS package in R (Venables 

and Ripley, 2002). A stress value of 0.09 indicated that the ordination represented a ‘fair’ fit 

(Kruskal, 1964). The resulting plot was then examined to look for arrays, dimensions, and 

clusters of items (Bernard, 2011). From examination of the overall NMDS plot a number of sub-

domains were clearly present. Therefore, the process was repeated for the items in each 

individual subdomain and the resulting NMDS plots examined. 

 

Finally, I used cluster analysis to examine item similarity. Whereas NMDS calculates the best 

spatial fit of similarities, cluster analysis partitions sets of items into similar hierarchical clusters. I 

used the ‘fastcluster’ package in R (Müllner, 2013), performing cluster analysis using the 

average-link method (Sneath and Sokal, 1973; Atran and Medin, 2008). The resulting plot was 

examined and used to corroborate the results of NMDS. 
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6.3.2 Salient species in the Cyclops Mountains 

‘Salience’ is the cognitive prominence or conspicuousness of an item (Gosler, 2017). Hunn 

(1999) recognised four interrelated types of salience: phenotypic, perceptual, cultural, and 

ecological. In this study I focus predominantly on cultural salience where the term ‘salience’ 

reflects the ‘meaningfulness’ of a listed item within the cultural domain of ‘animals that live in 

the Cyclops Mountains’.  

 

Free list surveys were carried out in an area of high linguistic, cultural, and biological diversity; 

therefore, it was necessary to standardise free list data prior to analysis. A major part of 

standardisation involved converting free listed animals into an English language equivalent. 

Working with two research collaborators, we separately carried out standardisation of all 

animals free listed by informants. We each used the specified names in each language used by 

the informants in combination with item descriptions and our prior fieldwork experience to 

produce our final item lists. I then compared these lists and carried forward all agreements to a 

final standardised list. Following recommendations made by Quinlan (2005), standardisation 

was supported by informal interviews and discussions with key informants from the Cyclops 

Mountains throughout the fieldwork. This was especially important when contemplating 

disagreements in standardisation between the research collaborators. 

 

The standardised lists were compiled into a database and analysed using the R package 

AnthroTools (Lane and Purzycki, 2016). This package was used to calculate Smith’s S score of 

salience: a statistic that combines the number of people who mentioned an individual item and 

the rank of the item within each person’s list. 

 

! = ∑$
%  

 

 Equation 1 - Smith's S (s = normalised individual item salience; N = participant sample size) 

 

I calculated individual item salience for each informant by inversely coding the order in which 

items were listed and dividing this by the total number of items listed. Each individual 

informant’s item salience scores were normalised by dividing all individual salience scores by 

the sum of salience. This meant each informant’s item salience scores add to one, preventing 

informants with long lists dominating later by-item salience calculations. 
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Subsequently, I displayed mean by-item Smith’s S scores graphically by Linnaean Class to aid 

identification of core and periphery species across the Cyclops Mountains. In addition, I used 

multiple regression to test if a person’s age, the number of years inhabiting the Cyclops 

Mountains, or the indigenous territory they inhabit predicted by-item Smith’s S scores. I 

completed this analysis for the top 15 most salient species from each indigenous territory 

(appendix four, section 10.2.2), producing a final list of 20 species for which these relationships 

were tested. 

6.3.3 Zoological language intactness and zoological knowledge 

Thirteen variables were investigated to understand what factors affect zoological language 

intactness and zoological knowledge. 

Language intactness 

To understand how prevalent the use of indigenous languages is when naming and talking 

about animals in the Cyclops Mountains I used three crude proxies for “language intactness”. 

Firstly, the proportion (0 - 1) of animals listed by individual people where the names were known 

in Indonesian (hereafter referred to as “Proportional Language Intactness - IND”; PLI-IND). 

Secondly, the proportion (0 - 1) of animals that were listed by individual people where the 

names were known in the indigenous language (hereafter referred to as “Proportional 

Language Intactness - Cyclops Mountains”; PLI-Cyclops Mountains). Thirdly, the relative ability 

of informants to name each listed species in Indonesian and the local indigenous language 

(hereafter referred to as “Relative Language Intactness”; RLI). This was presented on a scale 

between -1 and +1, where -1 would mean the informant only knows the listed animal names in 

Indonesian, and +1 where the informant would only know the names of the listed animals in the 

local indigenous language. An RLI score of 0 would mean the informant knows the listed animal 

names equally in Indonesian and the local indigenous language. Since RLI was a composite of 

the other two scores, it was used as the primary outcome variable to explore the relationship 

between language intactness and the other predictor variables through several bivariate 

analyses. 

 
  



 163 

Table 18 - List variables collected.  
The use of each variable is denoted as a predictor variables (P), outcome variables (O) or not used (-) for each analysis: 
bivariate relationships with Zoological Language Intactness (ZLI), bivariate relationships with Zoological Knowledge 
(ZK), and multivariate relationships with Zoological Knowledge (ZK-MV) 

Variable Description ZLI ZK 
ZK-
MV 

(1) Gender Gender of the informant P P P 

(2) Village Village the informant currently inhabits P P - 

(3) Indigenous territory Indigenous territory the informant currently inhabits P P P 

(4) Proportion of lifetime inhabiting the 

Cyclops Mountains  

Proportion (0-1) of a person’s lifetime spent 

inhabiting the Cyclops Mountains binned into 

quartiles 

P P - 

(5) Age Age of informant in years P P - 

(6) Years inhabiting the Cyclops 

Mountains 

Number of years the informant has spent inhabiting 

the Cyclops Mountains area 
P P - 

(7) Proportion of lifetime inhabiting the 

Cyclops Mountains 

Proportion (0-1) of lifetime inhabiting the Cyclops 

Mountains 
P P - 

(8) Proportional Language Intactness 

IND (PLI-IND) 

Proportion of free listed zoological forms that were 

known in Indonesian 
- P - 

(9) Proportional Language Intactness 

Cyclops Mountains (PLI-Cyclops 

Mountains) 

Proportion of free listed zoological forms that were 

known in the informant indigenous language 
- P - 

(10) Relative Language Intactness (RLI) 

Relative ability of the informant to known free listed 

zoological forms in Indonesian and their indigenous 

language 

O P - 

(11) Local experience 
Latent variable identified from a PCA of variables 5, 

6, 7, 8, 9, and 10. 
- P P 

(12) List Length 
The sum of zoological forms a person was able to 

free list 
- O O 

Zoological knowledge 

I used the length of people’s free lists (sum of animals listed) as a proxy for knowledge about 

animals in the Cyclops Mountains (hereafter referred to as ‘zoological knowledge’). This was 

based on the assumption that people who were very knowledgeable about a particular cultural 

domain are able to list more items from that domain (Gatewood, 1984; Brewer, 1995). Initially, 

bivariate relationships between individual predictor variables and the outcome variables were 

examined using a range of non-parametric tests. 

 

Bivariate relationship testing highlighted that collinearity existed between pairs of continuous 

predictor variables (appendix five, section 10.2.3). Therefore, a principal component analysis 

(PCA) was carried out using an oblique rotation (oblimin), to identify underlying latent variables 
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that could explain the maximum amount of common variance within the correlation matrix. The 

Kaiser-Meyer-Olkin measure confirmed sampling adequacy, with KMO = 0.65, equating to a 

‘mediocre’ rating (Kaiser, 1974); Cerny and Kaiser (1977). Additionally, all individual values were 

>0.61: above the acceptable limit of 0.5. The Barlett’s test of sphericity indicated that 

correlations were sufficiently large for PCA (c2 (15) = 388, p = < 0.001). Initially, PCA was run to 

obtain eigenvalues for all components. This confirmed a single component with an eigenvalue 

greater than one, which explained 66% of the variance. Examination of the scree plot confirmed 

the decision to retain one component for final analysis. Following PCA, scores were extracted 

for individual participants based on this latent variable, which represented local experience and 

ability in indigenous languages (Table 19: this predictor variable is hereafter referred to as 

“local experience”).  

 
Table 19 - Factor loadings for latent variable “local experience” extracted following PCA.  
Factor loadings are displayed for each predictor variable.

Variable Factor loading (PC1) 

Relative language intactness 0.93 

Years inhabiting the Cyclops Mountains 0.91 

Proportional language intactness (Cyclops Mountains) 0.87 

Age 0.77 

Proportion of lifetime inhabiting the Cyclops Mountains 0.69 

Proportional language intactness -0.67 

Percentage of variance explained 66% 

 

I used multiple regression to understand the relationships between the predictor variables and 

the length of people’s free lists. To do this I regressed the sum of animals listed on the 

predictor variables. A group of predictor variables were selected a priori based on the available 

literature but also my experience in the local area. I then carried out exploratory modelling by 

forced-entry using the MuMIn package in R (Bartoń, 2019) to run all possible combinations of 

the predictor variables. The resulting model combinations were then ranked according to their 

delta AIC scores and I selected the top performing model to obtain model parameters. 
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6.4 Results 

6.4.1 Folk taxonomies in the Cyclops Mountains 

I completed 21 group interviews during stage one, two group interviews during stage two, and 

eight group interviews during stage three. Folk taxonomies were predominantly based on stage 

three group interviews in which eight piles sorts were completed across the four indigenous 

territories (Table 20). From visual inspection there appears to be a consensus for several broad 

categories that, for the most part, are analogous with Linnaean classification. Within these 

broad categories further divisions were based on physiology, morphology, ecology, behaviour, 

and utilisation. There was also variation in the dominant language used to identify categories. 

For Ormu and Tabla the indigenous language was most often used. In Mekwei, the higher-level 

classifications were given names in Indonesian and as categories became more specific the 

indigenous language was used. For the group in the Sentani territory, Indonesian was used 

exclusively to name categories. Full folk taxonomic trees and detailed tables of the item sorting 

and participant reasoning are provided in appendix six, section 10.2.4). 

 

Table 20 - Details of the group interview participants. 
These are the details of the participants who took part in stage three of the data collection. 

Group number 
Indigenous 
territory 

Participant details 

1 Ormu 4 males (mean age = 42.6, range = 23 – 68) 

2 Ormu 3 females (mean age = 39.3, range = 32 – 54) 

3 Ormu 3 males (mean age = 45, range = 30 – 60) 

4 Ormu 3 females and 1 male (mean age = 44.7, range = 27 – 57) 

5 Tabla 4 males (mean age = 47, range = 28 – 66) 

6 Tabla 5 males (mean age = 47.6, range = 39 – 71) 

7 Mekwei 4 males (mean age = 36.2, range = 28 – 43) 

8 Sentani 5 men (mean age = 41.4, range = 32 – 50) 
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Ormu territory 

Four piles sorts were completed in the Ormu territory. Across the four groups there was 

agreement for five broad categories: Manuk [Ormu] which contained birds; Wanya [Ormu] 

which contained arboreal mammals; Oru [Ormu] which contained ground dwelling mammals; 

Matmata [Ormu] which contained snakes; and Kadal [Indonesian] which contained lizards. For 

some groups, the birds of paradise, bats, and flightless birds (Victoria crowned pigeon, New 

Guinea scrubfowl and cassowary) were a subdivision of Manuk [Ormu], for others they were 

separated from the outset, either in groups or as stand-alone items. For some groups, pig and 

the echidnas were also separated while in others they were contained within Oru [Ormu]. 

Tabla territory 

Two piles sorts were completed in in the Tabla territory. One of these groups contained four 

categories broadly similar to groups in Ormu, including: Awo [Tabla] which contained the birds; 

Ware [Tabla] which contained the snakes; Kadal [Indonesian] which contain the lizards; and Eme 

[Tabla] which contained both arboreal and ground dwelling mammals. This was also the only 

group who purposively sorted a category into a particular arrangement. They placed the items 

in the category Awo [Tabla] into a hierarchical order (Table 21). The second group took a 

different approach to the sorting task, splitting items into 21 categories from the outset. 

Nevertheless, terminal sorts were still broadly comparable to other groups. 

 

 
Figure 22 - Pile sorts in Ormu territory 
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Table 21 – Bird [Tabla: Awo] hierarchy. 
Higher ‘caste’ species are at the top of the list. 

Members of Awo Explanation 

Lesser bird of paradise The first and greatest king. 

King bird of paradise Second king. 

Magnificent bird of paradise Third king. 

Twelve-wired bird of paradise Provider of information. 

Victoria crowned pigeon King’s guard. 

Sulphur-crested cockatoo In charge of protecting the eggs of the king. This bird makes a hole in 

a tree which it gives to the king for its eggs. This bird protects the 

hole. 

Palm cockatoo For control and structure. From time to time it comes to the village. 

Blyth's hornbill Intelligence and information gatherer. 

Eclectus parrot - 

Flying lories, lorikeets, and fig-parrots - 

Papuan mountain-pigeon This bird signifies the beginning of fruiting season. 

Purple-tailed imperial pigeon - 

Owl sp. - 

New Guinea scrubfowl - 

Northern cassowary - 

 

Mekwei territory 

One pile sort was completed in the Mekwei territory. This group also categorised items 

according to the five broad categories used by people in Ormu, although using names from 

Indonesian. The group then used a combination of Indonesian and Mekwei to name further 

subdivisions which were extensive, particularly for birds. 

Sentani territory 

One pile sort was completed in the Sentani territory and all the participants had been 

employed in conservation, at some stage assisting with SMART (Spatial Monitoring and 

Reporting Tool) patrols of the Cyclops Mountains Strict Nature Reserve. This group 

predominantly used Indonesian for all categorisation and split items more extensively from the 

outset compared to groups in Ormu. Nevertheless, the terminal categories used were broadly 

consistent with all the other groups across all the indigenous territories. 
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Aggregate folk taxonomy of the Cyclops Mountains 

There were four well-defined clusters in the overall NMDS ordination plot (Figure 23). They 

included two categories analogous with the Linnaean categorisation of snakes (green) and 

lizards (blue); informants always sorted these sets of items into two distinct categories, never 

combining them into a superordinate ‘reptile’ category according to Linnaean classification. 

The other two categories were similar to the Linnaean classification of mammals (grey) and birds 

(red), with the exception of bats. Bats were most often placed within a category containing 

other bird species with the rationale that they are ‘things with wings that fly’. These broad 

categorisations were further support by cluster analysis (appendix seven, section 10.2.5). The 

thylacine did not appear in any of these clusters. 

 

 
Figure 23 - Two dimensional NMDS plot of species pile sorting.Items which are more similar are closer to each other in 
two-dimensional space.  



 169 

Things with wings that fly (birds and bats) 

This category, although well-defined overall in relation to the other categories (Figure 24), 

included several subcategories. The large group of birds indicated by the green dashed line 

contained various sub-categories. The NMDS ordination plot displayed a well-defined cluster, 

including the birds of paradise (green). These species were tightly clumped with the exception 

of the king bird of paradise, which potentially formed a bridge between the birds of paradise on 

the one side and the parrots and cockatoos on the other. Within this group of birds there also 

appeared to be an array in relation to beak size: beak size increased the further up and right a 

species was positioned (green arrow). This corroborated with the category reasoning provided 

in four of the eight groups and may represent ‘covert’ criteria for reasoning in the other groups. 

For example,  participants from one of the groups in the Ormu territory categorised manuk as 

‘things with long beaks and wings’ which included the hornbills and cockatoos. Similarly, 

participants from the Tabla territory categorised the parrots as uyong with the reasoning that 

they are ‘birds with short blunt beaks’ (see Appendix 6 for more examples). 

 

 
Figure 24 - NMDS plot of ‘things that fly’.  
Items which are more similar are closer to each other in two-dimensional space. 



 170 

A further well-defined cluster contained the birds of prey (blue). These species were most often 

categorised separately because informants knew these birds eat meat. The one exception to 

this was the owls which were positioned individually on the ordination plot, and often separated 

during pile sorts because they are only active during the night: opposite to the other birds that 

eat meat. Other clusters included ‘birds that cannot fly’ (dark grey) and the bats (red). Species 

that did not appear to form any clusters or arrays were the house sparrow and the owls. The 

house sparrow is an invasive species and widely recognised as ‘not belonging here’: a species 

inhabiting towns and not found in the mountains. 
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Things without legs that crawl on their stomachs (snakes) 

This category contained all eight snake species from the original list of 63 items. New Guinea 

ground boa and New Guinea death adder were sorted similarly across all the group interviews. 

Equally, the northern tree snake and the brown tree snake were clustered together on the 

ordination plot. Two arrays were clear within the items on this ordination plot. First, how ‘evil’ or 

aggressive a snake is believed to be: the further down and right, the more evil or aggressive 

(red arrow). The second array related to the ecology of the snake: arboreal snakes are further to 

the left and snakes more often found at ground level are further to the right (green arrow). 

 

 
Figure 25 - NMDS plot showing ‘things without legs that crawl on their stomachs’.  
Items which are more similar are closer to each other in two-dimensional space. 
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Things that live in trees and on the ground, they creep and jump (mammals) 

There were three obvious clusters in Figure 26. The first included arboreal mammals or 

‘mammals that live in holes in trees’ (blue). There was also an array in this cluster which 

represented size: animals with larger body sizes are positioned further down and right (blue 

arrow). The second cluster included animals found on the ground or that ‘live in holes in the 

ground’ (dark grey). The final cluster included the terrestrial ‘kangaroo-like’ animals: white 

striped dorcopsis and New Guinea pademelon (green). There were three individual and 

isolated animals on the ordination plot. The first is the New Guinea quoll which may be a bridge 

between the small terrestrial animals and the larger arboreal animals. This corroborated with 

interview data which indicated that this species is seen both on the ground and in trees. The 

second isolated species was the pig, which informants would regularly sort into its own 

category. 

 

 
Figure 26 - NMDS plot showing ‘things that live in trees and on the ground, they creep and jump’ 
Items which are more similar are closer to each other in two-dimensional space. 
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Things with four legs that creep (lizards) 

There were three clear clusters and an array in Figure 27. The first cluster contained the two 

large varanid lizard species (red). The second cluster contained the two gecko species (green). 

The third cluster contained three of the five skink species and is part of a larger array (blue). The 

array represents skin texture or roughness: the rougher and spikier the skin the further up and 

right the animals was positioned on the ordination plot. This was consistent with the categorical 

reasoning conveyed by many of the group participants and from separate interviews. 

 

 
Figure 27 - NMDS plot showing ‘things with four legs that creep’. 
Items which are more similar are closer to each other in two-dimensional space. 
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6.4.2 Salient animals of the Cyclops Mountains 

We surveyed 41 people using questionnaire one and 77 people using the shorter questionnaire 

two. The sum of items that people free listed during individual interviews ranged from 3 to 61, 

with a median value of 19 (n = 118, mean = 19.3, SD = 10.81). Informants free listed 271 different 

items. The most frequently mentioned items were from the Linnaean class birds (n = 66), 

followed by mammals (n=60), reptiles (n=43), invertebrates (n=31), fish (n=22), and amphibians 

(n=13). Seventeen items could not be confidently identified from the given names and 

descriptions. Overall the Linnaean class with the most salient species (highest Smith’s S scores) 

was birds, followed by mammals, then reptiles (Figure 28). 

 

The top ten individual salient species were pig, northern cassowary, sulphur crested cockatoo, 

Blyth’s hornbill, palm cockatoo, lesser bird of paradise, grizzled tree kangaroo, common 

spotted cuscus (white), Victoria crowned pigeon, and the ground cuscus (Table 22). Within the 

top 30 salient items, 19 were groups of animals (e.g. parrot sp.) while the remaining 11 

constituted individual species in Linnaean classification, and in one particular case as a colour 

morph of an individual species (common spotted cuscus - white).  

 
When considering each of the top 15 salient species from each indigenous territory individually 

(top 20 salient species in each indigenous territory are provided in appendix eight, section 

10.2.6), the variables associated with salience were highly inconstant between species (Table 

23). However, there were some tentative trends for some variables and species. Firstly, the 

salience of these species appeared to be higher for women than for men. This pattern was 

statistically clear for pig, northern cassowary, sulphur crested cockatoo, snake sp., bird of 

paradise sp., cuscus sp., palm cockatoo, kangaroo sp., and bird sp. Secondly, salience was 

lower in the indigenous territories of Tabla, Mekwei, and Ormu compared to Sentani. Finally, as 

age or the closely related variable ‘time spent inhabiting the Cyclops Mountains’ increased, 

salience decreased for the overall highest salience species. In particular, this was the case for 

animals from the Linnaean class birds, where this association was seen with statistical clarity for 

northern cassowary, parrot sp., bird of paradise sp., Blyth’s hornbill, and bird sp. There was also 

a comparable statistically clear association with pig (appendix four, section 10.2.2). 
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Table 22 - The 30 most salient zoological forms according to Smith’s S measure of salience. 
IUCN threat, IUCN status, item frequency of mention, mean salience, sum of salience, and Smith's S are provided. 
Items are ordered according to Smith's S score. Items that represent an individual species according to Linnaean 
classification are shown in red. 

Rank Species Class IUCN Status 
Freq of 
mention 

Mean S Sum S 
Smith's 

S 

1 Pig Mam LC S 91 0.0927 8.4321 0.0703 

2 Northern cassowary Bir LC D 85 0.0774 6.5786 0.0548 

3 Sulphur-crested cockatoo Bir LC D 86 0.0702 5.8274 0.0486 

4 Parrot sp. Bir NA NA 116 0.0661 5.1565 0.0430 

5 Bandicoot / Dasyurid sp. Mam NA NA 85 0.0714 4.9232 0.0410 

6 Bird of paradise sp. Bir NA NA 62 0.0873 4.7130 0.0393 

7 Megapode sp. Bir NA NA 85 0.0632 4.5533 0.0379 

8 Snake sp. Rep NA NA 69 0.0690 4.2090 0.0351 

9 Blyth's hornbill Bir LC D 67 0.0579 3.8183 0.0318 

10 Cuscus sp. Mam NA NA 68 0.0744 3.7924 0.0316 

11 Palm cockatoo Bir LC D 57 0.0588 3.3522 0.0279 

12 Lesser bird of paradise Bir LC D 39 0.0722 2.8177 0.0235 

13 Kangaroo sp. Mam NA NA 50 0.0694 2.7059 0.0225 

14 Monitor lizard sp. Rep NA NA 69 0.0463 2.5472 0.0212 

15 Bird sp. Bir NA NA 138 0.0551 2.4803 0.0207 

16 Grizzled tree kangaroo Mam VU D 33 0.0663 2.1868 0.0182 

17 Echidna sp. Mam NA NA 33 0.0532 1.7555 0.0146 

18 Common spotted cuscus (white) Mam LC S 25 0.0639 1.5981 0.0133 

19 Kangaroo sp. (ground) Mam NA NA 50 0.0652 1.4990 0.0125 

20 Victoria crowned pigeon Bir NT D 28 0.0451 1.2631 0.0105 

21 Iguana sp. Rep NA NA 29 0.0419 1.0905 0.0091 

22 Dove / Pigeon sp. Bir NA NA 46 0.0363 1.0899 0.0091 

23 Ground cuscus Mam LC D 24 0.0480 1.0552 0.0088 

24 Owl / Nightbird sp. Bir NA NA 21 0.0576 1.0363 0.0086 

25 Amethystine python Rep LC S 32 0.0331 1.0253 0.0085 

26 Lizard sp. Rep NA NA 30 0.0449 0.9421 0.0079 

27 Bird of prey sp. Bir NA NA 26 0.0421 0.8836 0.0074 

28 Magnificent bird of paradise Bir LC D 15 0.0552 0.8277 0.0069 

29 Frog sp. Amp NA NA 20 0.0495 0.7914 0.0066 

30 Bat sp. Mam NA NA 15 0.0524 0.7853 0.0065 
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Figure 28 - Distribution of item salience scores for different animal classes. 
Smith S salience scores are given for the Linnaean classesbirds (n = 66), mammals (n=60), reptiles (n=43), invertebrates (n=31), fish (n=22), amphibians (n=13), and unknown items (n=17). Items with a 
Smith's S score above 0.02 are labelled.Table 23 - Summary of multiple regression for the top 15 species in each indigenous territory. 
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Arrows indicate a positive or negative effect and stars represent different significance values (* = p-value <0.05; ** = p-
value <0.01; *** = p-value < 0.001). An ‘x’ was used to indicate where the effect of a predictor variable could not be 
confirmed with statistical clarity. If there was not enough data for a variable to be included in the model, or collinearity 
existed, then the variables were excluded from the model, denoted by ‘N/A’. Baseline variable levels are denoted by 
the abbreviation ‘BL’.

Species Age 
Time 

Cyclops 
Mts. 

IT 
Sentani 

IT 
Mekwei 

IT Ormu IT Tabla 
Gender 

(M) 
Gender 

(F) 

Pig sp. x ¯ ** BL x x x BL  *** 

Bandicoot / Dasyurid sp. x x BL x x x BL x 

Northern cassowary x ¯ * BL x x  * BL  *** 

Sulphur crested cockatoo x x BL ¯ * x x BL  * 

Snake sp. x x BL x x x BL  *** 

Parrot sp. x ¯ * BL ¯ ** ¯ ** x BL x 

Megapode sp. x x BL x x x BL x 

Bird of paradise sp. x ¯ ** BL x x x BL  * 

Blyth’s hornbill x ¯ * BL ¯ * x x BL x 

Lesser bird of paradise x x BL x x x BL x 

Cuscus sp. x x BL ¯ * x x BL  *** 

Grizzled tree kangaroo x x BL x x x BL x 

Echidna N/A x BL x x x BL x 

Palm cockatoo N/A x BL ¯ ** ¯ ** ¯ * BL  * 

Kangaroo sp. x x BL x x x BL  ** 

Kangaroo sp. (ground) N/A x BL N/A x x BL N/A 

Bird sp. ¯ *** N/A BL ¯ ** ¯ *** ¯ * BL  *** 
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Monitor lizard sp. N/A x BL x x x BL X 

Dove / Pigeon sp. N/A x N/A BL x x N/A N/A 

 

6.4.3 Zoological language intactness and zoological knowledge 

Language intactness 

Relative Language Intactness (RLI) scores (n = 118, mean = -0.3, SD = 0.47, range = -1 - 0.76) 

were from a non-normal distribution (W = 0.94, p = <0.001). Therefore, all subsequent statistical 

tests where RLI is the outcome variable assumed a non-normal distribution.  

 

Categorical predictor variables gender, village, indigenous territory, and proportion of lifetime 

inhabiting the Cyclops Mountains (binned into quarters) all had a statistically clear effect on RLI. 

RLI was higher for men than for women, with a small effect size (r = -0.24). There was also a 

statistically clear overall difference in RLI between villages: RLI was lower for informants in 

village eight than in other villages. Similarly, there was a statistically clear overall difference in 

RLI between indigenous territories: RLI was lower for informants in Sentani than in all other 

territories. There was also a statistically clear overall difference in RLI depending on the 

proportion of a person’s lifetime inhabiting the Cyclops Mountains: the higher the proportion, 

the greater a person’s RLI (Table 24). 
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The continuous predictor variables: age, years inhabiting the Cyclops Mountains, and 

proportion of lifetime inhabiting the Cyclops Mountains were all correlated with the outcome 

variable RLI. Older people, people who have inhabited the Cyclops Mountains longer, and 

people who have spent a greater proportion of their lifetime inhabiting the Cyclops Mountains, 

all knew a proportionally greater number of local animal names in their indigenous language 

than in Indonesian. Subsequent estimates of bias and empirically derived standard errors for 

age (Bias = 0.001; SE = 0.051), years inhabiting the Cyclops Mountains (Bias = 0.0003; SE = 

0.046), and proportion of lifetime inhabiting the Cyclops Mountains (Bias = 0.0006; SE = 0.061) 

were calculated by non-parametric bootstrapping for 2000 replications. Examination of the 95% 

confidence level intervals confirmed that no values crossed zero, therefore, all original 

conclusions are valid for the sample population. 

 

Table 24 - Summary statistics for bivariate analysis of predictor variables relationship with relative language intactness. 

Predictor variable Summary statistics Post-hoc tests 

(1) Gender Wilcoxon: 

w = 343.5, p = 0.02 

Effect size: r = -0.24 

(2) Village Kruskal–Wallis: 

H(8) = 55.85, p = 
<0.001 

Focused comparison of mean ranks shows 
differences between Village eight and: Village five = 
72.45; Village six = 59.08; Village one = 35.22; 
Village two = 48.59; Village three = 50.35; Village 
four = 64.71 
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(3) Indigenous territory Kruskal-Wallis: 

H(3) = 47.01, p = 
<0.001 

Focused comparison of mean ranks shows 
differences between Sentani and: Ormu = 38.90; 
Tabla = 55.71; Mekwei = 38.61 

(4) Proportion of lifetime 
inhabiting the Cyclops Mountains 
(binned into quarters) 

Kruskal-Wallis: 

H(3) = 30.43, p = 
<0.001 

Jonckheere’s test (J = 2106, p = <0.001) 

- 

(5) Age Kendall’s: t = .42, p = 1 - 

(6) Years inhabiting the Cyclops 
Mountains 

Kendall’s: t = .52, p = 1 - 

(7) Proportion of lifetime 
inhabiting the Cyclops Mountains 

Kendall’s: t = .37, p = 1 - 
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Zoological knowledge 

The sum of zoological forms that people were able to free list during individual interviews 

(zoological knowledge) ranged from 3 to 61 with a median value of 19 (n = 118, SD = 10.81). 

These data were positively skewed and from a non-normal distribution which was confirmed by 

the Shapiro-Wilk’s test for normality (W = 0.91, p = <0.001). Log and Log10 transformations of 

the data were attempted but did not sufficiently correct the distribution for parametric tests. 

Therefore, all subsequent statistical tests assumed a non-normal distribution. 

Bivariate analysis 

Categorical predictor variables gender, village, indigenous territory, and proportion of lifetime 

inhabiting the Cyclops Mountains (binned into quartiles) all had a statistically clear effect on 

zoological knowledge. Men (n = 101, median = 20, SD = 10.62, range = 4-61) were able to list 

more animals than women (n = 17, median = 8, SD = 6.57, range = 3-23), with a medium effect 

size (r = -0.4). The lowest median free list length for villages was in village eight (12) in the 

Sentani territory, followed by village four (15) in the Tabla territory, village one (17) and village 

two (19) in the Ormu territory, village three (21) in the Tabla territory, village seven (22) in the 

Mekwei territory, village five (26) in the Tabla territory, and village six (29.5) in the Mekwei 

territory. The median list length for all remaining informants (n = 7) from a variety of other 

villages was 18. Zoological knowledge was different between villages. However, there was only 

a clear statistical difference between village eight (lower zoological knowledge) and village six 
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(higher zoological knowledge). Zoological knowledge was different between indigenous 

territories. However, the only statistically clear differences were that zoological knowledge in 

Mekwei was greater than in the Ormu and Sentani territories. The higher the proportion of a 

person’s lifetime that has been spent inhabiting the Cyclops Mountains, the greater their 

knowledge of local zoology. Specifically, people who have spent higher than 0.75 of their 

lifetimes living in the Cyclops Mountains were able to free list more animals than those people 

who had spent between 0 - 0.25 (difference = 36.54) or between 0.25 - 0.50 (difference = 34.97) 

of their lifetime living in the Cyclops Mountains.  

 

Age, years inhabiting the Cyclops Mountains, and proportion of lifetime inhabiting the Cyclops 

Mountains were all positively correlated with zoological knowledge. Subsequent estimates of 

bias and empirically derived standard errors for age (Bias = -0.002; SE – 0.053), years inhabiting 

the Cyclops Mountains (Bias = -0.001; SE = 0.054), and proportion of lifetime inhabiting the 

Cyclops Mountains (Bias = -0.002; SE = 0.062) were calculated by non-parametric bootstrapping 

for 2000 replications. In all cases, examination of the 95% confidence level intervals confirmed 

that no values crossed zero. Therefore, the original conclusions stand for the sample 

population. 

 

All language intactness variables were associated with zoological knowledge, but these 

associations varied. The higher the proportion of animal names an informant knew in 
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Indonesian from their total list (PLI_IND), the lower their zoological knowledge. Conversely, the 

higher the proportion of animal names an informant knew in their indigenous language from 

their total list (PLI_Cyclops Mountains), the greater their zoological knowledge. People who 

knew a proportionally greater number of local animal names in their indigenous language than 

in Indonesian (RLI) had greater zoological knowledge. Subsequent estimates of bias and 

empirically derived standard errors for PLI-IND (Bias = 0.0009; SE = 0.055), PLI-Cyclops 

Mountains (Bias = <0.001; SE = 0.061), and RLI (Bias = 0.001; SE = 0.06) were calculated by non-

parametric bootstrapping for 2000 replications. In all cases, examination of the 95% confidence 

level intervals confirmed that no values crossed zero, therefore, the original conclusions stand 

for the sample population. Finally, people with greater local experience (latent variable) had 

greater zoological knowledge. 
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Table 25 - Summary results for bivariate analysis of predictor variable effects on zoological knowledge 

Predictor variable Statistical test Post-hoc tests 

(1) Gender Wilcoxon:  

w = 293, p < 0.001 

- 

(2) Village Kruskal–Wallis:  

H(8) = 20.85, p = 0.007 

Focused comparison of mean ranks 
shows differences between village eight 
and village six = 50.95 

(3) Indigenous territory Kruskal-Wallis: 

H(3) = 18.8, p = < 0.001 

Focused comparison of mean ranks 
shows differences between Mekwei and: 
Ormu = 28.11, Sentani = 44.89 

(4) Proportion of lifetime inhabiting the 
Cyclops Mountains (binned quarters) 

Kruskal-Wallis: 

H(3) = 18.53, p = < 0.001 

Focused comparison of mean ranks 
shows differences between 0.75 – 1 and: 
0 – 0.25 = 36.54, 0.25 – 0.50 = 34.97 

Jonckheere’s test (J = 1923.5, p = 
<0.001) 

(5) Age Kendall’s t = .30, p = 1 - 

(6) Years inhabiting the Cyclops 
Mountains 

Kendall’s t = .37, p = 1 - 

(7) Proportion of lifetime inhabiting the 
Cyclops Mountains 

Kendall’s t = .29, p = 1 - 

(8) Proportional Language intactness 
(IND) 

Kendall’s t = -.39, p < 
0.001 

- 

(9) Proportional language intactness 
(Cyclops Mountains) 

Kendall’s t = .29, p = 1 - 

(10) Relative language intactness (RLI) Kendall’s t = .34, p = 1 - 

(11) Local experience Kendall’s t = .38, p = 1 - 
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Multivariate analysis 

The top performing model (weight = 85%; delta AIC = 0) contained the predictor variables local 

experience, indigenous territory, and gender. Local experience and gender predicted 

zoological knowledge with statistical clarity (Table 26). 

 

Table 26 - Model parameters for the effect of local experience, indigenous territory, and gender on zoological 
knowledge.  
Variables with significant effects (p=<0.05) are highlighted in bold. 

 ∆R2 B SE B p 

 0.39    

Constant  21.179 1.808 <0.001 

Local Experience  1.401 0.254 <0.001 

Gender (F)  -7.938 2.308 <0.001 

Indigenous Territory - Mekwei  4.898 2.909 0.095 

Indigenous Territory - Tabla  -3.419 2.612 0.193 

Indigenous Territory - Ormu  -1.312 2.349 0.577 
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Figure 29 – The effect of 'local experience' on zoological knowledge. 
As local experience increases so do men’s and women’s ability to free list animals that live in the Cyclops Mountains. 
On average men were able to free list more animals than women. The shading shows the 95% confidence level 
interval. 
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6.5 Discussion 

6.5.1 Categorisation / Intergroup variation within ethnic groups 

This research has sought to understand the categorisation of biodiversity in the Cyclops 

Mountains by the people who inhabit the area. I have described the arrangement of folk 

taxonomies for people from different indigenous groups and shown that whilst there is great 

variability in how individual pile sorting exercises are completed, in many cases, the end result 

and terminal categories applied are broadly consistent across all the groups who took part. This 

cross-cultural consensus warranted a description of an overall folk taxonomy for the Cyclops 

Mountains that has both elements of equivalence and difference to scientific classification. This 

suggests the importance of understanding and using terminology and concepts which are 

locally relevant in conservation projects envisaged by external parties. I would argue that any 

such externally devised projects should at the very least first seek to understand these ‘subtle 

ecologies’ on their own terms and without judgement or attempts to test their veracity 

according to conservation science. Not only will this approach show respect for the interest, 

knowledge, beliefs and values of local inhabitants, but as Fernández-Llamazares and Cabeza 

(2018) point out when discussing the value of indigenous storytelling, it could link conservation 

actions to indigenous worldviews, foster better connections between people and their 

landscapes, support dialogue over conservation, and promote local participation in 

conservation. 
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Despite broad overall consensus in the composition of people’s terminal categories, the way in 

which different groups arrived at this point was quite different both within and between 

indigenous groups. It appears there are culturally specific ways of reasoning when deciding 

categories, particularly for animals of significant cultural importance. For example, the echidna 

is a biologically liminal animal which is categorised distinctly by people from the Ormu 

indigenous group under the reasoning that they are ‘things with their own way of life’. 

Sometimes these animals are included within ‘things that live on the ground’, but other times 

they are given a distinct and separate category from the primary sort. Similarly, people from the 

Tabla indigenous groups categorise these animals as ‘things that live on the ground’ initially, 

but as subsequent sorts are completed it becomes clear that echidnas can be grouped with 

pigs. This peculiar reasoning is based on a very specific role that these animals play in local 

custom: finding one and offering it to a victim can be prescribed by an ondoafi [traditional 

leader] as a sanction to absolve a committed crime. The severity of the crime dictates whether a 

pig or an echidna should be sought and offered as a sign of goodwill to make peace according 

to traditional customary law. 

 

Despite the broad overall consensus in how animals are categorised across the Cyclops 

Mountains there are also areas of equivalence and difference compared to Linnaean 

classification as used in conservation biology. For example, all birds are categorised together 
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with the reasoning that they are all ‘things that fly’. However, subtle differences do exist, for 

example, with the inclusion of bats as creatures that also fly. Nevertheless, these differences are 

realised by people in the Cyclops Mountains and large bird categories are further distinguished 

into subcategories through reasoning such as night-time flyers, meat eaters, ground dwelling, 

non-native or ‘not belonging here’, and the culturally important birds including the birds of 

paradise. I hold that it is external parties who must acknowledge these similarities and 

differences and not pursue a modus operandi that coerces people into using an unfamiliar 

classification system that does not make sense to them. Folk classification systems make sense 

within the local context because they are embedded within local ontology. By acknowledging 

and understanding local classification systems conservationists will be better placed to design 

strategies in accordance with local priorities. 

 

Inhabitants in the Cyclops Mountains classify animals according to concepts scientists recognise 

as physiology, morphology, ecology, and behaviour. These are often descriptive and diagnostic 

characteristics empirically derived from different animals, both features observable from a 

distance but also features requiring up-close detailed tactile interaction. For many of the birds 

the beak size and shape are used as key diagnostics for categorisation. In the ground dwelling 

mammal categories, often containing numerous similar bandicoots and dasyurid species, 

features requiring close physical interaction such as hind leg size, tail length, snout length, and 

fur texture are used. Sometimes, as seen through the ordination plots, species are distinguished 
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along a gradient. For example, I have shown that snakes are viewed in relation to one another 

in terms of how aggressive, evil or cruel (Indonesian: jahat] they are and if their habit is arboreal 

or terrestrial. Identifying animals as evil or cruel was surprisingly common and typically a 

disposition assigned to animals that are dangerous or could cause physical injury to people in 

some way, especially when encountering them in the forest or releasing them from traps. 

Needless to say, this dichotomic categorisation is likely used to distinguish many animals and 

potentially represents a so called ‘covert’ category, that is, one not readily delimited or even 

named but one that exists in people’s heads through taxonomic logic (Berlin, 1968; Berlin et al., 

1973). Should people be asked to sort animals according to how evil or docile they are, they 

could likely do this with relative ease. The presence of these covert categories and the ability of 

researchers to uncover them has been widely debated throughout the history of ethnobiology 

(Atran, 1983). However, I believe this ‘search for truth’ only goes to stifle and obscure how 

people actually think. Sillitoe (2002a) describes that people actually think in terms of ‘fuzzy sets’. 

I would extend this by saying that these ‘fuzzy sets’ are not set; individual identities ascribed to 

physical objects can be placed within any one of a multitude of overlapping ‘fuzzy sets’. 

 

These classifications, but more importantly the reasonings that lie behind them, demonstrate a 

place-based knowledge that is highly detailed and woven into the social fabric of these 

communities through local language, nomenclature, storytelling, and ritual. After all, to inhabit 

and persist in an area requires a far more detailed knowledge about nature than produced 



 191 

through an understanding of classification alone (Atran, 1998). These ‘natural’ fibres of the social 

milieu are combined, positioned and developed through pragmatic skills and an ability, as 

Ingold (2002) states ‘to get by in the world’. This has enabled people to survive in the Cyclops 

Mountains for millennia. The diversity of indigenous languages that exist in the Cyclops 

Mountains and their signification and formal representation of locally occurring flora and fauna 

is, just as in other linguistically diverse regions of the world, one of the best technologies 

people have for making sense of and managing natural resources (Mufwene, 2013). Indeed, the 

indigenous groups of the Cyclops Mountains have been applying this linguistic genius to the 

naming of animals and plants for thousands of years. There are numerous examples of useful 

information being packaged into the vernacular names of animals found in the Cyclops 

Mountains. For example, the snake name hambhuwale [Sentani] codifies useful information; 

where ham means ‘evil’ or ‘aggressive’, bhu means ‘water’, and wale or eali means ‘life’. Simply 

knowing the name of this snake provides you with information about it being aggressive, found 

by water, and that it can take your life; all very useful information. A further example is the 

frequent use of onomatopoeic bird names, something seen extensively throughout the world 

(Harrison, 2008 p.45; Iskandar et al., 2016), such as okowai [Tabla] and how this fits into the call 

‘buook buook okowai’, koako [Tabla] as the call ‘koako-koako’, and kowa [Ormu] as the call 

‘kowa-kowa’. 
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An important consideration and finding of this research is hidden and obfuscated by the way in 

which I have presented the results. Taking as I have a rather functionalist approach to 

documenting ethnozoological knowledge and the reasoning underlying this documentation, I 

have perhaps obfuscated a description of the actual activities as they occurred and the insights 

from these interactions. What I mean by this is primarily the discussions and vibrant negotiation 

that occurred during group interviews and activities such as the pile sorts. Through observing 

these interactions, it became clear that any underlying systematisation or formalisation of 

ethnozoological knowledge and folk taxonomy does not preclude the importance of an 

interpersonal sharing of knowledge (Gardner, 2001; Rival, 2016). In all cases that were observed 

there was a great deal of discussion and checking of information between people. These 

interactions were not argumentative but progressive, informative, and negotiated. The groups 

and participatory activities became a knowledge building process whereby group members 

would create and reinforce knowledge between each other. 

6.5.2 Salient species in the Cyclops Mountains 

My results show overall agreement between the people sampled in each indigenous territory 

about which are the core zoological forms in the Cyclops Mountains. Despite the overall 

similarity in the composition of core items, there is huge variability in the less salient items for 

individuals both within and between indigenous territories. Moreover, examination of what 

factors determine the presence of any one individual item often reveals statistically clear 
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variation between the sociodemographic groups for both the core and less salient items. 

Perhaps most importantly, the configuration of the most salient items that I have identified is 

largely contrary to those species prioritised in local conservation programmes according to their 

threat status and risk of extinction according to the IUCN red list. 

 

If we consider the top 30 salient items in more detail we see that ten of them are representative 

of individual species according to Linnaean classification, 19 represent species groups or a 

vernacular under-differentiation, and there is one vernacular over-differentiation that represents 

a colour morph of an individual species: common spotted cuscus (white). This phenomenon of 

informants grouping species can happen when the domain in question is too broad and there is 

likely several clusters or subdomains (mental categories) that sit beneath the prompted domain 

(Quinlan, 2005). In this case, the domain being prompted is ‘species that live in the Cyclops 

Mountains’, but it appears that this domain is typically too broad, and people have lumped 

individual items into subdomains (e.g. Bird sp.) in their responses. This can indicate the domain 

in question is not particularly well defined for people and likely one that is more complex and 

could be further divided. For example, we might instead ask people: ‘please tell me all the birds 

that live in the Cyclops Mountains?’. This would likely result in more individual items elicited for 

the lumped species groups and provide more detailed information about the individual 

domains that exist for people when considering all the animals that live in the Cyclops 

Mountains. Nevertheless, my data show where these more specific domains exist and for which 
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sociodemographic groups they were most pertinent. Furthermore, these ‘lumps’ may not 

always represent separate subdomains but in some cases may be indicative of under-

differentiation between certain species for those people whom were sampled, particularly for 

those with least expertise as indicated by shorter free lists (Brewer, 1995; Quinlan, 2005). For 

example, based on my wider observations and interviews it became apparent that those people 

with the least local experience, often recent migrants to the area, would categorise all 

bandicoot and dasyurid species as tikus [Indonesian: mouse/rat]. This was despite there being 

numerous different species that they come into contact with, of which many have significant 

physiological differences to aid individual identification that those people with greater local 

expertise were able to recognise. As is typical with indigenous languages, themselves being the 

expression of indigenous and local knowledge and the best single technology people have for 

managing resources, clues to diagnostic physiological characteristics are often codified within 

the local nomenclature. Whether these be descriptive warnings, onomatopoeic bird names or 

have deeper cultural meanings as told through traditional stories. Language and the naming of 

species is an important technology for environmental management and survival (Harrison, 2008; 

Davis, 2009). 

 

Another important finding exemplified by examination of the top 30 salient species is the 

relative proportions of different species groups. Notably, the high proportion of birds and bird 

related categories in comparison to other species types (e.g. mammals, reptiles, and 
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amphibians). Despite the obvious importance of birds locally, they do not feature extensively in 

existing conservation projects. This is presumably because, with the exception of Victoria 

crowned pigeon, the majority of the bird species are all listed as Least Concern on the IUCN 

Red List. This raises important considerations over how conservation should engage with local 

priorities, especially since many of the species of local priority likely share comparable habitat 

and threats to those currently prioritised by conservation. 

 

The importance of birds to local culture is exemplified through their close association with the 

social milieu in Tabla villages. Here, birds signify a relationship to the village and take on 

personification of clan roles within the village. The birds themselves represent feelings of 

respect, pride, confidence, assurance, faith, and esteem; they are the embodiment of these 

feelings and people recognise these feelings as being imperative to maintain for the wellbeing 

of the village. For example, the category of birds known as wiyong [Tabla] includes those 

species typically active during the day and around the village. In this example ‘wi’ means 

pounding or beating, and ‘yong’ means village sound. These birds therefore signify the beating 

rhythm or the beating heart of the village and village life. As they wake so does the village. A 

further example is the personification of individual bird species and their roles within the village. 

These personifications and roles mirror particular familial clans and their role and hierarchy in 

the village. At the top are the birds of paradise, the kings, or village leaders; the chiefs being 

the only people allowed to adorn themselves with bird of paradise feathers. Further down the 
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list are the sulphur-crested and palm cockatoos, species associated with protection, control, 

and structure; the cockatoo often being a symbol of the war clans and the loud call of the 

cockatoo used during attacks and carved into figureheads on the bows of canoes. 

 

In relation to the hierarchy of birds presented by members of the Tabla indigenous group it is 

worth noting the awkward positioning of the northern cassowary: bottom of the hierarchy but 

second most salient species overall. This anomaly of classification has been central in debates 

of cultural and cognitive anthropology since the work of Bulmer (1967) who highlighted that 

there are outliers, unaffiliated with major life-form taxa, and in the case of the cassowary for the 

Karam people, of particular cultural interest. The aim of my research has not been to investigate 

these cognitive phenomena through an additional case study of a different social group. Rather, 

my aim has been to understand what such outliers mean for a more nuanced integration of 

indigenous and local knowledge with the inevitable implementation of conservation under the 

common-place occurrence of acculturation. From the 63 species discussed with people in the 

Cyclops Mountains several outliers became apparent from the birds (northern cassowary, Blyth’s 

hornbill, Victoria crowned pigeon, and house sparrow); and the mammals (pigs, thylacine, and 

New Guinea quoll). These outliers were most easily identified through the top down 

unconstrainted pile sorts and follow up interviews, but only a small proportion of these featured 

in the top 30 salient species overall (pig sp., northern cassowary, Blyth’s hornbill and Victoria 

crowned pigeon). Following the work of Hunn (1999) we might conclude that these species fall 
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into a typology of ‘ecological salience’ whereby these species are salient due to their familiarity, 

wide distribution and abundance. This might be true but I would argue that ecological salience, 

in this case, is inseparable and acquiescent to ‘cultural salience’ (Hunn, 1999). Pigs, northern 

cassowary, Blyth’s hornbill and Victoria crowned pigeon all hold significant positions in local 

custom, and in the case of Victoria crowned pigeon, are in fact relatively scarce nowadays. 

 

These culturally salient categorical outliers are perhaps more amenable to conservation 

attention, both for their ubiquity in the local area but also their cultural value across a wide 

range of social groups in the Cyclops Mountains. The issue might be that such species, when 

identified, are not those of conservation concern. In other words, they are not threatened and 

therefore not prioritised for action. My argument is if these species share comparable habitat 

niches, recognised threats, and on top of that are more aligned with local understandings and 

priorities - does this necessarily matter? Similar sentiments, albeit from wholly different 

reasoning, have been raised before by Lewis (2008) who argues for a reconceptualization of the 

dominant conservation paradigm: from one of protecting scarcity to one of maintaining 

abundance with equitable sharing. One can envisage a situation in which it might be possible to 

identify locally occurring species of high salience that could be matched through their ecology 

and threats to species which are threatened or otherwise of conservation concern. Similar 

indirect strategies have been proposed by others (e.g. Ingram, 1994), as well as approaches to 

conservation which have focused on so called ‘cultural keystone species’, that are species that 
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play an important role of maintaining the culture of a community (Cristancho and Vining, 2004; 

Garibaldi and Turner, 2004; Franco et al., 2014b; Franco et al., 2014a). This approach would not 

be suitable in all cases and each situation demands full consideration within its own context. 

However, beginning with the concerns of local inhabitants, in this case species most salient to 

them, is likely the only way conservation can be sustainable.  

6.5.3 Expertise in ethnozoology 

I have carried out several exploratory analyses to investigate what socio-demographic 

characteristics influence a person’s zoological expertise within a sample of people from the 

Cyclops Mountains. My results indicate both the importance of time spent in the area but also 

of having a more intact indigenous language ability with which to refer to local species. Looking 

at several variables which characterise these factors, I was able to reduce these and uncover a 

latent variable which I termed ‘local experience’. I found that the more extensive a person’s 

local experience, that is the time they have spent in the Cyclops Mountains as well as their 

indigenous language ability, the greater their knowledge of Cyclops Mountains zoology, 

specifically their ability to free list locally occurring species. 

 

Considering first the ability of people to use indigenous languages to recall animal names, my 

results show that this was greater for villages that have less influence from outsider or non-

indigenous people and thus less acculturation. The villages south of the Cyclops Mountains 
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have received an influx of migrants from elsewhere in Papua province but also from other 

Indonesian provinces outside of New Guinea throughout the last three decades. These people 

have vocabularies less well adapted to the zoology of the Cyclops Mountains and 

understandably their ability to name locally occurring species in indigenous dialects was 

significantly lower. These results are linked and are consistent with the finding that those 

people from the sample that had spent a higher proportion of their lifetime in the Cyclops 

Mountains were more able to use indigenous names of local species. The variation in 

indigenous language intactness between men and women that my results indicate is perhaps 

less readily understood. This may be a result of a flawed sampling method due to the ad-hoc 

nature of informant availability and the lack of a clear sampling frame (people who have 

experience of the Cyclops Mountains forest and animals) from which taking an unbiased 

random probability sample was not possible. Together with my collaborators we had to rely on 

non-probability sampling which introduced significant bias to our sample. One significant 

aspect of this was the lack of women that we were able to survey purely because they were 

either rarely identified as ‘knowing about the forest or animals’ or were rarely identified through 

our purposive sampling approach which targeted people returning from the forest perimeter 

farms in the afternoons. This resulted in significantly lower numbers of women being surveyed 

than men. Therefore, this finding should be treated with extreme caution even when making 

inferences within the sample itself. Unless it might be possible in future to take a census and 
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create an adequate sample frame of those with experience of the forest and animals, which 

seems unlikely, then a quota sampling approach would likely be more appropriate.  

 

I have used the length of a person’s free list as a proxy for their zoological knowledge. This 

analytical reduction is based on the assumption that the more items a person is able to recall 

during a free list exercise, the higher their expertise of the domain in question (Gatewood, 

1984; Brewer, 1995). If we accept this assumption my results indicate that, when taken 

individually, all variables related to time or persistence in an area are positively associated with 

higher expertise in a domain. Furthermore, through an exploratory modelling approach my 

regression results show that the latent variable ‘local experience’ and gender both have a 

statistically clear effect on domain expertise within the sampled population. Similar results have 

been shown before for the effect of age (e.g. Nyhus et al., 2003) but as Quinlan and Quinlan 

(2007) has also shown, it is likely that the significant factor here is not the age of people per se, 

but rather the amount of time a person has spent in a particular area. After all, one could be old 

in years yet move to a new area and be totally unfamiliar with local biodiversity or any other 

locally specific domain. 

 

From my results it appears that both persistence in an area and language ability both contribute 

toward a more detailed knowledge of zoology in the Cyclops Mountains. This prompts the 

question: why? Persistence is perhaps easier to explain than language. It is not unreasonable or 
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difficult to imagine why dwelling in a place endows a person with a greater knowledge of that 

that place. As we move through life and have continued interactions with everything social and 

material, we build knowledge of that place (Barth, 2002; Ingold, 2002). These findings are similar 

to those of Nyhus et al. (2003) who also found that recent immigrants were not able to name as 

many animals as those individuals whom had lived in an area longer.  

 

If we now consider language and why might a better command of an indigenous language 

relate to a more extensive knowledge of local biodiversity the answers are perhaps less clear. 

To answer this question, I need to call on wider understanding beyond the linear regression 

that features in my results. It became clear throughout the course of this research that the 

majority of indigenous languages in the Cyclops Mountains are likely to be extinct with the 

current grandparent generation. With the widespread adoption of the Indonesian language, 

schooling system, and suppression of native culture there is simply not the forum for indigenous 

languages to be passed down to children and grandchildren; a fact lamented by the older 

generation. This has ramifications for the way in which animals of the Cyclops Mountains are 

identified. Whereas once, and still present within the older generations, there are indigenous 

names for many locally occurring species, now these are severely reduced. The simple fact is 

that Indonesian words do not currently exist for many of the species found in the Cyclops 

Mountains.  
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Zoological language is transitioning through a bottleneck and it will take time for the 

Indonesian language to catch up with the diversity of species found in the Cyclops Mountains, if 

at all. For example, snakes which have an individual name in the indigenous languages but 

where no Indonesian name exists are now reduced to a series of non-specific broad descriptors 

such as ular putih mereh [Indonesian: white-red snake]. We also see a reduced diversity in 

naming for species like the common spotted cuscus. This species occurs in several different 

colour morphs in the Cyclops Mountains and where once there was significant over-

differentiation in naming related to these colours now this diversity is often simply reduced to 

kuskus [Indonesian: cuscus].  

 

“There are many kinds of snakes here. But not Indonesian names for them” 
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Figure 30 - Sulphur crested cockatoo figurehead on a canoe. 
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7 Monitoring threatened species in the Cyclops Mountains using indigenous and local 

knowledge 

7.1 Introduction 

7.1.1 Monitoring threatened species for conservation 

Monitoring is the process of gathering information about variables that characterise a system 

state so that the system can be accurately assessed, and appropriate management applied 

(Yoccoz et al., 2001). Accurate monitoring is essential for making informed management 

decisions for conservation (Lindenmayer et al., 2012). Monitoring is commonly used to 

understand population trends (Witmer, 2005), establish the status of harvested species in 

terrestrial (e.g. Pangau-Adam et al., 2012; Parry and Peres, 2015), and marine (e.g. Eisemberg et 

al., 2011) ecosystems; understand threats (e.g. Natusch and Lyons, 2012; Abram et al., 2015); 

and inform adaptive responses (e.g. McClanahan and Cinner, 2008; Lindenmayer and Likens, 

2009). 

 

Despite the importance of monitoring for conservation, there are often substantial challenges in 

implementing monitoring schemes effectively. Large scale monitoring of wildlife can be 

expensive and time-consuming (Jones, 2011), and some methods require specialised training or 

technology, which makes implementation problematic in regions with meagre budgets for 
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conservation. For example, line-transects are widely considered an accurate method for wildlife 

population monitoring (Buckland et al., 2001). However, the survey design, practical 

implementation, and subsequent analysis can be costly and complicated, requiring specialised 

training. Further, if monitoring multiple species, the target species’ ecology and behaviour may 

mean that multiple monitoring approaches are required to robustly monitor them across the 

same area, further increasing costs. Moreover, robust line-transect sampling is extremely 

labour-intensive (De Thoisy et al., 2008) and although labour costs for camera traps are relatively 

low (Silveiraa et al., 2003), the cameras themselves are expensive. Therefore these methods may 

be restricted to larger budgets (Lyra-Jorge et al., 2008) or to small areas (e.g. Sinery, 2016; 

Keiluhu et al., 2019), resulting in generalisations about species status when implementing 

conservation interventions outside these survey areas. 

 

Additionally, monitoring in particular habitats can prove especially challenging. Sampling 

tropical forest mammals can be problematic, and several ecological and practical issues can 

hinder the application of robust methods (Thompson et al., 1998). Transects in mountainous 

habitat can be challenging to traverse, and dense vegetation means detectability can be 

unacceptably low, resulting in false or uncertain estimates of species populations or trends 

(Taylor and Gerrodette, 1993). It can also be complicated to employ other sampling methods 

such as radio-tagging (White and Garrott, 2012) and mark-recapture methods (Williams et al., 

2002; Thompson, 2004; Lancia et al., 2005) due to the prevailing social, environmental, and 
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logistical constraints within the region of study (Buckland et al., 2001). Such difficulties also pose 

problems for a suite of remote sensing methods, such as camera traps (Trolliet et al., 2014), 

acoustic sensors (Bryant et al., 2016), and drones (Wich and Koh, 2018). While such technologies 

are reducing in price and open-source alternatives are being developed, in many situations they 

remain prohibitively expensive, inappropriate, or inaccessible to many conservation 

practitioners. 

7.1.2 Monitoring threatened species using Indigenous and local knowledge 

A possible solution is to integrate indigenous and local knowledge into the monitoring of 

wildlife populations and threats. Drawing on the indigenous and local knowledge of those who 

live or work within, or close to the area of interest, is gaining increasing prominence in 

conservation as a cost-effective way to collect systematic information on species populations 

across broad spatiotemporal scales, in particular where conventional biological methods are 

significantly constrained (Padmanaba et al., 2013; Turvey et al., 2013; Turvey et al., 2014; Parry 

and Peres, 2015; Turvey et al., 2015; Turvey et al., 2017; Brittain et al., 2018; Turvey et al., 2018b). 

There are many similar and related concepts to indigenous and local knowledge, each with 

subtle differences that are favoured by various fields in the natural and social sciences. The 

concept most often used in wildlife population monitoring is local ecological knowledge, which 

at its broadest definition encompasses:  
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‘knowledge, practice, and beliefs regarding ecological relationships that are gained 

through extensive personal observation of and interaction with local ecosystems, and 

shared among local resource users’ (Charnley et al., 2007; Joa et al., 2018).  

 

By definition, local ecological knowledge is locally situated and based on cumulative 

experience over time; it differs from the ecological knowledge that an external researcher may 

hold, which, due to the nature of conservation research, typically represents a snapshot in time 

rather than a culmination of knowledge gained through in-depth and long-term interaction. 

 

As with all monitoring methods, data obtained from local ecological knowledge contains 

uncertainty and error which must be acknowledged. Authors have raised significant concerns 

that local ecological knowledge data can be unverifiable, context dependent and highly 

variable in quality (Jones et al., 2008b; McKelvey et al., 2008a; Miller et al., 2011; Mohd-Azian et 

al., 2013). In particular, uncertainty exists about the types of species that can be monitored with 

local ecological knowledge; large and easily identifiable vertebrates have generally received 

greater attention in the literature (Belant et al., 2013; Brittain et al., 2018). However, Turvey et al. 

(2014) show that local ecological knowledge can assess the status of, and threats to, small 

cryptic species such as the Hispaniolan solenodon (Solenodon paradoxus) and Hispaniolan 

hutia (Plagiodontia aedium). Moreover, information gathered from recall interviews may 

introduce sources of bias or inaccuracy specific to the situation or circumstances under which 
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they are collected (Golden et al., 2013b; Golden et al., 2013a; Newing and St. John, 2013). 

Therefore, as with all monitoring methods, data collection, analysis, and interpretation 

procedures must be robust and transparent to ensure that uncertainty and bias are designed 

out or accounted for (St. John et al., 2014). Notwithstanding the potential difficulties, with 

careful design procedures, local ecological knowledge is as, if not more effective and pragmatic 

in some situations than traditional biological sampling methods (e.g. Anadon et al., 2009; 

Padmanaba et al., 2013; Brittain, 2020). 

7.1.3 Establishing extinction status using local ecological knowledge 

Establishing the occurrence and timing of species extinctions is notoriously difficult (Boakes et 

al., 2015). In most cases the last reported sighting of a species will not represent the last 

individual of that species. The actual status of the species after the last sighting is highly 

ambiguous. Further, the last sighting or preceding sightings, as well as proxy data used to infer 

extinction dates or current extinction status in models are also questionable as to their validity. 

Proxy data typically include historical ‘records’, museum specimens or ‘observations’ including 

indications of presence such as footprints or foraging signs, and anecdotal sightings 

themselves, all of which are variable in their validity.  As such, it is preferable to critically assess 

the validity of records for their use in models of extinction or as they are typically known, 

extinction-date estimators (EDEs).  
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Decisions over whether to include or exclude data in EDE models can drastically change the 

outcome of extinction estimates (Lee et al., 2014; Lee et al., 2015; Lee et al., 2017). These 

problems are further confounded when dealing with cryptic species or species that are harder 

to distinguish visually by observers, as is potentially the case for the Attenborough’s long-

beaked echidna in the Cyclops Mountains. Nevertheless, anecdotal or otherwise ambiguous 

records often constitute the only available information for species threatened with extinction or 

local extirpation, which are by definition usually extremely rare. 

 

Previous attempts to deal with the issue of record ambiguity have centred around developing 

inclusion or exclusion criteria for individual records, which provide a standardised way to either 

accept or reject the inclusion of the record in the model (McKelvey et al., 2008b). More recently, 

Jarić and Roberts (2014) and later Brook et al. (2019) have developed frequentist statistical 

approaches that attempt to overcome both the issue of record ambiguity and the loss of data 

from rejecting seemingly ambiguous records. These methods allow all sightings to be used by 

weighting individual sightings in the EDE model, effectively incorporating a measure of record 

reliability.  

7.1.4 Species of conservation concern in the Cyclops Mountains 

The Cyclops Mountains constitute a series of peaks running east to west for 40 km. The 

mountains rise steeply from the northern coast and are divided by numerous rivers that have 
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formed deeply incised valleys covered in a dense tropical forest. The terrain is especially 

challenging to traverse, meaning conventional biological surveys are largely unfeasible without 

significant resources and time. Previous biological surveys are scant. There has been a single 

rapid biodiversity assessment for plants, invertebrates, fish, amphibians, reptiles and birds in 

2002 (Richards and Suryadi, 2002), as well as a recent small mammal trapping study along the 

northern limit of the Cyclops Mountains (Panttiselanno and Arobaya, 2018). However, to my 

knowledge, there have been no attempts to assess the status of the larger mammal populations 

of the Cyclops Mountains since the early work of Tim Flannery detailed in his book ‘The 

Mammals of New Guinea’ (Flannery, 1995).  

 

Despite the lack of detailed systematic sampling, existing surveys and expeditions have 

indicated the likely presence of several threatened and range-restricted species, not least the 

Critically Endangered Attenborough’s long-beaked echidna. In 2007, a team of researchers 

conducted community interviews, sign surveys and visual encounter surveys at sites across the 

Cyclops Mountains to gather evidence on the presence of Attenborough’s long-beaked 

echidna, concluding that the species was present, and that further investigation into its status 

was urgently required (Baillie et al., 2009). However, conducting biological surveys in the 

Cyclops Mountains remains challenging. The most recent attempt to scale the highest peak by 

a team of conservationists to carry out a rudimentary biodiversity inventory was abandoned half-

way due to the challenging terrain (de Vries, 2018, per comms). Nevertheless, these mountains 
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are a source of significant scientific interest, and despite the limited numbers of detailed 

biological surveys, monitoring endeavours have usually resulted in the discovery of species new 

to science (Richards and Suryadi, 2002; Davenport et al., 2017).   

 

Additionally, numerous people inhabit the lower slopes of the Cyclops Mountains, some of 

whom climb to higher elevations each day to tend to their gardens. While the activities of some 

of these people represent a potential threat to the Cyclops Mountains ecosystem and local 

biodiversity, they also hold local ecological knowledge which could contribute to baseline 

information about the threatened species of the Cyclops Mountains. This information might be 

useful to prioritise and target specific areas or species for more detailed investigation using 

conventional biological survey methods, as well as promoting dialogue between them and park 

managers. 

7.1.5 Research questions 

In this chapter, I aim to establish whether indigenous and local knowledge can provide baseline 

information about the status and threats of a selection of threatened species of conservation 

concern in the Cyclops Mountains. I focus on a sample of larger conspicuous vertebrates that 

are of conservation concern in an attempt to avoid instances of misidentification, which can be 

common when using local ecological knowledge (Lindenmayer et al., 2012). At the same time, I 

have also included some examples of cryptic and easily confused species to establish to what 
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extent it is appropriate to use local ecological knowledge for monitoring such species in the 

Cyclops Mountains. Therefore, I ask the following questions: 

 

1) What is the status of threatened species in the Cyclops Mountains? 

a) What are the relative number of species sightings in different indigenous 

territories? 

b) Are there variations in the local distribution of these species? 

 

2) Can indigenous and local knowledge be used to determine the presence and status of 

rare and cryptic species in the CM’s?  

a) Does Attenborough’s long-beaked echidna still persist in the Cyclops 

Mountains? 

b) What areas should be prioritised for in-depth biological sampling to confirm 

the status of Attenborough’s long-beaked echidna? 

 

3) What perceptions do local inhabitants have about the condition of biodiversity in the 

Cyclops Mountains Strict Nature Reserve? 

a) What are people’s perceptions about the population trends for conservation 

priority species? 
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b) What are people’s perceptions about the overall condition of the Cyclops 

Mountains ecosystem? 
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7.2 Data Collection 

Together with three Indonesian research associates, I collected data in eight villages at the foot 

of the Cyclops Mountains, across four indigenous territories (Ormu, Tabla, Mekwei, and 

Sentani), and during two separate periods of fieldwork between 2017 and 2018. The first period 

of fieldwork was between March and May 2017, and the second was between August and 

September 2018. To collect data, I used a mixed-methods approach, including participant 

observation, interviews, a structured questionnaire, and participatory mapping. I used 

participant observation throughout the research, but to answer research questions one and two 

explicitly, I used participatory mapping and structured questionnaires. To answer research 

question three, I also used interviews. 

7.2.1 Structured questionnaire 

Chain-referral sampling was used to identify local experts or ‘people who know a lot about the 

forest and the animals’. These people were then approached and requested to take part in an 

interview and a structured questionnaire. To supplement these questionnaires, additional 

people who were likely to have come into contact with wildlife in the Cyclops Mountains were 

identified using purposive sampling: for example, people returning from higher elevation farms 

or people whose livelihoods were related to the forest in some way. All interviews and 

questionnaires were carried out in Indonesian, either in the home of an informant or outside in a 

quiet location or meeting area. 



 215 

 

The questionnaire comprised two sections and was designed to collect data about the 

threatened species of the Cyclops Mountains based on the local experiences and knowledge of 

the informants. In the first section, informants were asked a series of sociodemographic 

questions, including their gender, age and the number of years living in the Cyclops Mountains. 

Following this, informants were asked about seven vertebrate species, that included five species 

of conservation concern, one positive control, and one negative control. The species of 

conservation concern were selected based on their IUCN threat status and their inclusion in 

local conservation projects ( 

Table 27). Two of these species are listed as Critically Endangered (Attenborough’s long-

beaked echidna and black-spotted cuscus) and two are listed as Vulnerable (grizzled tree 

kangaroo, and northern cassowary). The short-beaked echidna was also included within the 

non-control species, despite it being Least Concern, having a stable population status across its 

range, and not having an estimated range that extends to the Cyclops Mountains. 

Nevertheless, it was included for four reasons. Firstly, previous informal interviews had 

suggested the presence of a shorter beaked echidna in the Cyclops Mountains. Secondly, the 

description of the type specimen by Flannery and Groves (1998) details several physical 

characteristics of Attenborough’s long-beaked echidna which are more comparable to short-

beaked echidnas than other long-beaked echidnas (Zaglossus spp.), specifically its small body 

size and shorter rostrum. Thirdly, historical reports by the World Wide Fund for Nature (WWF) 
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from the establishment of the protected area refer to sightings of a smaller, shorter-beaked 

echidna on the southern slopes of the Cyclops Mountains. Finally, there are currently no 

pictures of a living Attenborough’s long-beaked echidna to use when interviewing people4.  

 

Two control species were also included in the questionnaire. The first control was the common 

spotted cuscus which is widely distributed and abundant throughout the Cyclops Mountains 

and was therefore chosen as a positive control. It was also included for its potential to be 

confused with the black spotted cuscus, having numerous different colour variations but a 

smaller body size (Flannery, 1995). The thylacine was selected as the negative control; it is 

known to be extinct and never thought to have occurred in the Cyclops Mountains, although it 

did occur more widely across New Guinea during the Holocene and possibly into the historical 

period (Gross, 2018). 

 

Focussing on one species at a time, informants were shown a picture of the animal, sourced 

from Flannery (1995) or the Google creative commons, then asked the following questions:  

 

1) Do you recognise it (the species)?  

2) What do you call it (Indonesian)?  

 
4 A picture of the western long-beaked echidna (WLBE; Zaglossus bruijnii) was used to represent Attenborough’s long-
beaked echidna. 
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3) What do you call it in your indigenous language (Bahasa kampung)?  

4) Have you ever seen it?  

5) Can you describe it? 

6) What is this animal’s significance to you and the people of the village? 

7) When was the last time you saw it? 

 

All resulting information was recorded on an anonymised data sheet. 

 
 
Table 27 - Conservation priority species and two control species (highlighted red). 
Given the lack of robust and up to date assessments of mammal species in the Cyclops Mountains, the IUCN 
population trend presented represents each species’ global range assessment 

Common Name Scientific Name IUCN 

Status 

IUCN Population 

Trend 

Attenborough's long-beaked echidna Zaglossus attenboroughi  CR Decreasing 

Black-spotted cuscus Spilocuscus rufoniger CR Decreasing 

Grizzled tree kangaroo Dendrolagus inustus VU Decreasing 

Northern cassowary Casuarius unappendiculatus VU Decreasing 

Short-beaked echidna Tachyglossus aculeatus LC Stable 

Common spotted cuscus Spilocuscus maculatus LC Stable 

Thylacine Thylacinus cynocephalus EX Extinct 
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Figure 31 - Animal flash cards used during questionnaires. 
(from top left clockwise: Attenborough’s long-beaked echidna, short-beaked echidna, black spotted cuscus, common 
spotted cuscus, thylacine, grizzled tree kangaroo, northern cassowary) 
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7.2.2 Participatory mapping 

People identified using chain referral sampling were also asked to participate in a mapping 

task. Participants were shown a map of the Cyclops Mountains printed onto A0 sized wipe-clean 

whiteboard paper. The map displayed local topographic features, rivers, and roads. Initially, the 

map was discussed with the participants to help them familiarise themselves with the map and 

its features. After these initial discussions, participants were asked to point out critical local 

landmarks to ensure they understood the map layout and their location on the map. Once the 

participant was confident with the map features, they were shown each of the species that they 

had seen from the original list of seven and asked to mark on the map their most recent 

sighting for each animal, one at a time. Once participants had drawn their most recent sighting 

on the map, they were asked a number of follow up questions about the sighting to improve 

the accuracy of the presence point provided: for example, “Did you see this animal towards the 

top of that ridge, near the stream?” or “You saw this animal between the river and the road at 

the edge of the village: is that correct?” This meant the participant’s sightings could be cross-

referenced with their description of the sighting location, the map features, and where they had 

marked their sighting so that if they wanted they could make subtle adjustments as necessary. 

When the participant was satisfied and had finished marking positions on the map, we 

photographed the presence points on the map with the animal picture card before wiping the 

map clean and moving on to the next animal and repeating the process. Interviews were 

conducted on a one on one basis, and the maps wiped clean between interviews to reduce the 
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likelihood of anchoring, whereby people fix on values that have been previously mentioned 

either by the participant or interviewer and adjust their estimates from that point. The 

photographs of these sighting locations were then digitalised using QGIS (QGIS Development 

Team, 2020). 

7.2.3 Perceptions 

The same informants who were identified through chain-referral sampling and participated in 

the structured questionnaire and the participatory mapping were also interviewed about their 

perception of species population trends and threats. These interviews were sometimes carried 

out immediately after the mapping, but in some cases were completed at a later date at the 

interviewee’s convenience and in some cases involved several additional unstructured and 

informal follow-up interviews. The interviewer asked informants about their perceptions of 

animal population status and overall forest condition. The first question was closed and asked 

for the informant’s opinion about whether individual animal numbers had ‘increased’, 

‘decreased’ or ‘stayed the same’. Informants could also indicate that they were unsure, in which 

case the response was recorded as ‘don’t know’. A series of open follow up questions were 

then asked to understand why they held these opinions and also about the overall condition of 

the forest. 
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Figure 32 - Participatory mapping in Mekwei. 
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7.3 Data analysis 

7.3.1 Structured questionnaire - determining species status using historical sightings 

I calculated the proportion of informants that recognised and had seen each of the seven 

priority species across the whole survey area. Also, I investigated which sociodemographic 

predictor variables affected whether informants recognised and had seen each of these species. 

To do this, I used logistic regression and an exploratory approach to modelling through ‘forced 

entry’ of predictor variables (Studenmund and Cassidy, 1987; Field et al., 2012). The predictor 

variables were selected a priori based on the available literature, then refined based on my 

experience in the local area, and included: village of residence, informant gender, informant 

age, number of years the informant had been living in the Cyclops Mountains, and the 

proportion of the informant’s lifetime that had been spent living in the Cyclops Mountains.  To 

begin with, I fitted the maximal model which included all the predictor variables mentioned 

above. Then, using the MuMIn package in R (Bartoń, 2019; R Core Team, 2019), I ran models 

containing all possible combinations of the predictor variables. The resulting model 

combinations were ranked according to their delta AIC scores and the top-performing model 

was selected to obtain model parameters after ensuring the assumptions of the model had not 

been violated. 

 



 225 

To understand which of the conservation priority species are most frequently encountered 

across the study area, I used the last sighting dates for each species reported by informants. 

The resulting last sighting dates were standardised to individual calendar years, then the 

‘number of years before interview year’. This was because sighting records were collected over 

multiple years (2017 and 2018). In some cases, last sightings were reported in alternative 

formats to an individual year and were dealt with as follows: for paired calendar years the oldest 

year was used, and for decadal or other specific ranges the middle year was used.  

 

Once the last sighting dates had been standardised I calculated the mean number of years 

since the last sighting for each of the conservation priority species5 across the study area. I then 

used a robust ANOVA (Wilcox, 2011) with 2000 bootstrap replications of the trimmed mean 

(0.05) to determine if there were statistically clear differences in mean years since the last 

sighting between the conservation priority species. As a second indicator of the relative 

differences in species encounter rates, I regressed the frequency of last sightings on ‘years 

before present’ using Generalised Linear Models (GLMs) with a Poisson error distribution 

(Turvey et al., 2012; Turvey et al., 2015). The resulting coefficients (last-sighting history slopes) 

were calculated with 83% and 95% confidence level intervals following Turvey et al. (2015). I 

 
5 Due to the low numbers of sightings, possible identification difficulties, and uncertainty of both species being 
present, echidna sightings for both Attenborough’s long-beaked echidna and short-beaked echidna were pooled and 
referred to as ‘Echidna sp.’ for all subsequent analysis.  
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then made comparisons between species across the overall dataset, between different species 

within each indigenous territory, and between the same species across different indigenous 

territories. The last sighting history slopes were considered different with statistical clarity if the 

83% confidence intervals did not overlap. The higher the value of the last sighting history slope, 

the more last sightings have occurred closer to the present year. 

7.3.2 Structured questionnaire - inferring extinction dates for echidnas  

To establish if Attenborough’s long-beaked echidna is extant in the Cyclops Mountains, I used 

both the Jarić and Roberts (2014) and Brook et al. (2019) approaches to model several EDEs. 

While these approaches allow the inclusion of anecdotal sightings, it is still necessary to 

consider how individual records should be scored for their reliability. This issue is confounded 

further because of the uncertain distribution and cryptic nature of the species under 

investigation. These issues centre around the following question: Are short-beaked echidnas 

present in the Cyclops Mountains or do previous anecdotal sightings and records in historic 

reports misidentify Attenborough’s long-beaked echidna due to it having similar physical 

characteristics to short-beaked echidnas? To overcome these issues, I developed a series of 

scenarios on how to treat sighting records collected in the Cyclops Mountains on which to base 

EDEs (Table 28). 
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Scenarios one (S1), two (S2), and three (S3) only deal with physical records (i.e. the only physical 

museum specimen collected in 1961 by van Royen) and sightings where informants confirmed, 

with the aid of pictures, that it was Attenborough’s long-beaked echidna and not short-beaked 

echidna that they had seen. Scenarios four (S4), five (S5), and six (S6) only consider sightings 

where informants confirmed that it was short-beaked echidna that they had seen. Scenarios 

seven (S7), eight (S8), and nine (S9) include the physical record and all sightings (Attenborough’s 

long-beaked echidna and short-beaked echidna), assuming that all confirmed sightings of 

short-beaked echidna were misidentifications based on the similar physical characteristics of the 

two species. For each of these groups of sightings, I applied three different ways to handle 

individual record veracity (inclusion probability). The first two were based on a ‘threshold 

approach’ whereby records are assigned to three probability categories: ‘physical records’, 

‘expert observations’, and ‘controversial sightings’. I assumed all informant sightings from this 

study to be ‘controversial sightings’. For the third method, I developed individual veracity 

ratings for each informant based on their zoological expertise, as determined by the count of 

species they were able to free list from the Cyclops Mountains. I assumed the count of free-

listed species to be linear and calculated reliability scores between 0.01 and 0.5 based on 

informant expertise.  

 

Based on these handling of record veracity, for S1, S4, and S7 I used a conservative extreme 

down-weighting of sightings whereby the veracity of physical records = 0.99, expert 
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observations = 0.5, and controversial sightings = 0.01. For S2, S5, and S8 I used the Birdlife 

International weightings that are becoming the standard for inter-study comparisons (Lee et al., 

2014; Brook et al., 2019), where the veracity of physical records = 0.85, expert observations = 

0.7, and controversial sightings = 0.25. Finally, for S3, S6, and S9 I used a veracity rating of 0.99 

for physical records, a variable rating between 0.01 and 0.5 for informant sightings based on 

their zoological knowledge, and a veracity rating of 0.01 for any sightings of echidna signs only 

(e.g. distinctive nose pokes or burrows). 

7.3.3 Participatory mapping - species distribution data 

Animal sightings and their locations provided by informants were converted to geographic 

coordinates. These coordinates were then entered onto a geographic information system (GIS) 

with a 1.5 km radius kernel distance to create heatmaps of species sightings using QGIS (QGIS 

Development Team, 2020). 
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Table 28 - Summary of record scenarios. 
The veracity ratings (inclusion probability) applied to different record types are provided in parentheses. Crosses indicated that records were excluded from the scenario. N/A means records were not 
available. 

Records S1 S2 S3 S4 S5 S6 S7 S8 S9 

Attenborough’s long-beaked echidna physical records (0.99) (0.85) (0.99) û û û (0.99) (0.85) (0.99) 

Attenborough’s long-beaked echidna sightings (0.01) (0.25) (0.01 - 0.5) û û û (0.01) (0.25) (0.01 - 0.5) 

Attenborough’s long-beaked echidna signs û (0.25) (0.01) û û û û (0.25) (0.01) 

short-beaked echidna physical records û û û N/A N/A N/A N/A N/A N/A 

short-beaked echidna sightings û û û (0.01) (0.25) (0.01 - 0.5) (0.01) (0.25) (0.01 - 0.5) 

short-beaked echidna signs û û û û (0.25) (0.01) û (0.25) (0.01) 

Unidentified echidna sightings û û û û û û (0.01) (0.25) (0.01 - 0.5) 

Unidentified echidna signs û û û û û û û (0.25) (0.01) 
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7.3.4 Perceptions – understanding perceived trends and threats to species and forest 

Proportions for responses about species population trends (increase, decrease, stay same, 

don’t know) were calculated and subsequent responses to the open question were coded 

through an inductive approach (Bernard, 2011). Proportions of different responses were 

calculated and presented using TreeMap visualisations (Tennekes, 2017). For a summary of the 

reasons coded, and a brief explanation of each, see Table 29. 

 
Table 29 - Inductive coding of informant perceptions developed from informant responses to open questions. 

Code Description 

Hunting  

    H-Depletion Animal populations have been depleted because of hunting  

    H-Military Animal populations have been depleted by hunting, specifically hunting by the military 

    H-Decrease Hunting frequency has reduced over time 

    H-Undesirable Particular animals are undesirable for hunting 

    H-Night People are hunting more frequently in the night-time 

Protection  

    P-H. Restrictions Hunting has been restricted in some way (e.g. spatial restrictions or because specific 
animals have been protected) 

    P-Past There were no hunting restrictions in the past 

    P-Patrols Implementation of ranger patrols in the protected area 

    P-Farms Farming in the protected area is monitored and existing farms destroyed by patrols 

Habitat Loss  

    HabL-Settlement Expansion of human settlement including noise and disturbance 

    HabL-Deforestation Loss of forest habitat from felling trees and clearing land 

Habitat Gain/Change  

    HabG-Fruit Increase in the number of cultivated fruit trees and crops 

Biological  

    B-Move out Animals have migrated away from the Cyclops Mountains to the south 

    B-Move up Animals have migrated up the mountain away from human disturbance 

    B-Reproduction The reproductive rate of the animal in question 

Experience  

    E-Encounters Informant have seen the animal in question many times recently 

    E-Extinct Animal is believed to be going extinct 

    E-Rare The animal has always been very rare 
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7.4 Results 

In total, 118 people completed the structured questionnaire. Of these, 41 were identified 

through chain-referral sampling and carried out the additional participatory mapping task as 

well as being interviewed about their perceptions of species status and forest condition. The 

remaining 77 people were identified through purposive sampling and only completed the 

structured questionnaire (Table 30). 

 

Table 30 - Structured questionnaire participants from each indigenous territory. 

Indigenous territory Chain-referral (n = 41) Purposive (n = 77) 

Ormu M (10); F (0) M (17); F (7) 

Tabla M (11); F (0) M (21); F (3) 

Mekwei M (6); F (0) M (7); F (1) 

Sentani M (12); F (2) M (17); F (4) 

 

7.4.1 Species status  

Species recognition 

Common spotted cuscus was recognised by the highest proportion of informants (0.97), 

followed by northern cassowary (0.95) and grizzled tree kangaroo (0.95). Next was black spotted 

cuscus (0.81), short-beaked echidna (0.68), Attenborough’s long-beaked echidna (0.62), and 

finally thylacine (0.13) (Figure 33). Models could not be generated for northern cassowary and 

common spotted cuscus (positive control). This was because the majority of informants 

recognised these species and so there were insufficient data to test relationships with predictor 

variables.  The minimally adequate model for black spotted cuscus and grizzled tree kangaroo 

shows that no combination of predictor variables predicted whether informants recognise them 

better than the respective null models. The minimally adequate model for informants 

recognising Attenborough’s long-beaked echidna contained the predictor variables 

‘Indigenous territory’ (the indigenous territory that the informant inhabits) and ‘Time in Cyclops’ 

(the number of years an informant has spent living in the Cyclops Mountains). The amount of 

time someone has spent living in the Cyclops Mountains predicted their ability to recognise 

Attenborough’s echidna with statistical clarity (Table 31).  
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Table 31 - Summary of residual statistics for predictors of whether respondents recognised Attenborough’s long-
beaked echidna.  

 B (SE) P 95% CI for odds ratio Collinearity statistics 

   Lower Odds Upper Tolerance VIF 

Included        

    Constant -5.15 (2.28) - - - - - - 

    Time in Cyclops 0.13 (0.06) * 0.03 1.03 1.14 1.32 0.84 1.19 

    Indigenous Territory (Mekwei) -1.86 (1.57) 0.24 00.0 0.16 2.63 0.94 1.06 

    Indigenous Territory (Ormu) 0.77 (1.19) 0.52 0.20 2.16 25.29 0.94 1.06 

    Indigenous Territory (Tabla) 18.58 (3018.29) 1.00 0.00 NA NA 0.94 1.06 

R2 = 0.61 (Cragg-Uhler), 0.45 (McFadden). Model c2 (4) = 19.72, p < 0.01. 

Species sightings 

The proportion of informants who had seen these animals followed a similar order, the highest 

proportion having seen common spotted cuscus (0.95) and northern cassowary (0.95). These 

were closely followed by grizzled tree kangaroo (0.89), then black-spotted cuscus (0.65), and 

short-beaked echidna (0.19). Only 0.16 of informants claimed to have seen Attenborough’s 

long-beaked echidna, and 0.11 claim to have seen a Thylacine (Figure 33). Local people were 

able to accurately differentiate between two similar species (black spotted cuscus and common 

spotted cuscus), evidenced by the fact that people who claimed to have seen each species 

were able to describe, in detail, the differences in size (e.g. black spotted cuscus is bigger than 

common spotted cuscus), eyes and colour morphology.  

 

 
Figure 33 - Proportion of informants who recognise and have seen the conservation priority species 
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Models could not be generated for northern cassowary and common spotted cuscus (positive 

control). This was because the majority of informants had seen these species so there were 

insufficient data to test relationships with the predictors variables. No combination of predictor 

variables predicted whether informants had seen black spotted cuscus or short-beaked echidna 

better than the null model.  The minimally adequate model for informants having seen 

Attenborough’s long-beaked echidna contained the single predictor variable ‘Time in Cyclops’. 

The amount of time an informant has spent in the Cyclops Mountains had a positive effect on 

the likelihood that they had seen Attenborough’s long-beaked echidna. However, this 

association was not statistically clear and post-hoc examination of the 95% confidence intervals 

for the odds ratio showed that the lower bound value fell below 1 (Table 32). 

 

Table 32 - Summary of residual statistics for predictors of whether respondents have seen Attenborough’s long-beaked 
echidna. 

 B (SE) P 95% CI for odds ratio 

   Lower Odds Upper 

Included      

    Constant -4.09 (1.70) - - - - 

    Time in Cyclops 0.05 (0.03) 0.10 0.99 1.05 1.13 

R2 = 0.14 (Cragg-Uhler), 0.10 (McFadden). Model c2 (1) = 3.05, p = 0.08. 

 

The minimally adequate model for informants having seen grizzled tree kangaroo contained the 

single predictor variable ‘Time in Cyclops’. The amount of time an informant has spent in the 

Cyclops had a positive effect on the likelihood that they had seen grizzled tree kangaroo (Table 

33). 

 

Table 33 - Summary of residual statistics for predictors of whether respondents have seen grizzled tree kangaroo. 

 B (SE) P 95% CI for odds ratio 

   Lower Odds Upper 

Included      

    Constant -1.48 (1.77) - - - - 

    Time in Cyclops 0.09 (0.05) 0.07 1.01 1.10 6.32 

R2 = 0.25 (Cragg-Uhler), 0.20 (McFadden). Model c2 (1) = 4.92, p = 0.03. 

Mean years since last sighting 

The robust ANOVA indicated clear statistical differences for the mean years since the last 

sightings between different species (F = 4.68, p = 0.05) with a ‘medium’ effect size (r = 0.35).  

Common spotted cuscus and Northern cassowary were both most frequently encountered 

species by informants (n=107), followed by grizzled tree kangaroo (n=62) and black-spotted 

cuscus (n=32). Common spotted cuscus had the most recent last sighting years before present 
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(mean=2.04), followed by Northern cassowary (mean=3.46), black-spotted cuscus (mean=5.13) 

and grizzled tree kangaroo (mean=6.05). Echidna sp. were seen least frequently of all species 

and had the longest mean years since last sighting (mean=13.50, n=30) (Figure 34). 

 

 
Figure 34 - Distribution of last sighting dates for conservation priority species.  
Red lines indicate the mean number of years before present that each species was last seen. 

Last sighting history slopes 

Overall, last sighting history slopes for echidna sp. were the lowest and were significantly lower 

than for all other species. Common spotted cuscus had the highest last sighting history slope, 

and together with northern cassowary had last sighting history slopes significantly higher than 

black-spotted cuscus, grizzled tree kangaroo, and echidna sp. (Figure 35). There was no clear 

statistical difference between common spotted cuscus and northern cassowary. Similarly, there 

was no clear statistical difference between black-spotted cuscus and grizzled tree kangaroo 

(Table 34). 
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Within the Cyclops landscape, there were clear statistical differences for common spotted 

cuscus, with a last sighting history slope significantly higher in the Sentani and Ormu territories 

than in the Tabla and Mekwei territories. For northern cassowary, last sighting history slopes 

were clearly lower in the Tabla territory, although comparable across all other territories. For 

black-spotted cuscus there was only a clear statistical difference between the Tabla territory 

(0.10) and the Ormu territory (0.31). In all other cases the confidence levels overlapped. There 

were no statistically clear differences in last sighting history slopes for grizzled tree kangaroo 

across all the territories. Finally, the echidna sp. last sighting history slopes were clearly lower in 

the Tabla territory than in the Mekwei and Sentani territories, and lower in the Ormu territory 

than in the Sentani territory (Figure 35). 

 

Table 34 - Last sighting history regression slopes for conservation priority speciesacross all indigenous territories of the 
Cyclops Mountains.  
Upper and lower bounds for the 83% confidence intervals are provided in parentheses. (CSC – Common spotted 
cuscus; NC – Northern cassowary; BSC – Black-spotted cuscus; GTK – Grizzled tree kangaroo; E sp. – Echidna species)

Species Overall Ormu Tabla Mekwei Sentani 

CSC 0.38 (0.33-0.43) 

SE = 0.04 

0.52 (0.41-0.63) 

SE = 0.08 

0.28 (0.19-0.36) 

SE = 0.06 

0.26 (0.18-0.33) 

SE = 0.05 

0.59 (0.41-0.77) 

SE = 0.13 

NC 0.29 (0.25-0.33) 

SE = 0.03 

0.40 (0.30-0.49) 

SE = 0.07 

0.18 (0.13-0.22) 

SE = 0.03 

0.44 (0.30-0.58) 

SE = 0.10 

0.31 (0.23-0.24) 

SE = 0.06 

BSC 0.18 (0.14-0.23) 

SE = 0.03 

0.31 (0.17-0.45) 

SE = 0.10 

0.10 (0.05-0.15) 

SE = 0.04 

0.19 (0.09-0.29) 

SE = 0.07 

0.31 (0.15-0.48) 

SE = 0.12 

GTK 0.14 (0.11-0.16) 

SE = 0.02 

0.18 (0.13-0.23) 

SE = 0.03 

0.10 (0.06-0.14) 

SE = 0.03 

0.19 (0.08-0.31) 

SE = 0.08 

0.13 (0.08-0.18) 

SE = 0.04 

E sp. 0.06 (0.04-0.08) 

SE = 0.02 

0.04 (-0.01-0.09) 

SE = 0.04 

0.02 (-0.009-0.04) 

SE = 0.02 

0.15 (0.05-0.26) 

SE = 0.08 

0.20 (0.11-0.28) 

SE = 0.06 
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Figure 35 - Slopes for conservation priority species.The thick line signifies the 83% confidence interval, and the thin 
line signifies the 95% CI. Lower sighting history slopes indicate that fewer sightings have occurred close to the present.  
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7.4.2 Can we tell if Attenborough’s long-beaked echidna still survives in the Cyclops 

Mountains using indigenous and local knowledge? 

Accounting for the currently available evidence, scenario nine can be interpreted as constituting 

the most appropriate interpretation of data quality of the sighting record. It contains all 

currently available informant sightings and the most comprehensive application of veracity 

ratings to these records. For this scenario, sightings records spanned 68 years, from 1949 to 

2017; one of these records was the physical type specimen collected in 1961 by van Royen, and 

one was a record based on a sighting of echidna signs (distinctive foraging signs and burrows).  

 

Estimated times of extinction (assuming no future sightings) were only quantifiable under 

scenario 9 using the method of Jarić and Roberts (2014) for EDEs by Solow (1993) and McInerny 

et al. (2006), and result in an estimated extinction date of 2025 (upper CI = 2095) and 2020 

(upper CI = 2056) respectively.  The probability that Attenborough’s long-beaked echidna 

persists in 2020 ranged from 0.49 – 0.87. Importantly, these estimates were broadly comparable 

to those based on scenario seven which used the same sighting record but a more cautionary 

application of veracity ratings (Table 35). 
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Table 35 - Echidna sighting record summary statistics. 
Table also shows the results of applying various EDEs to nine scenarios of sighting record inclusion and veracity 
weightings. 

Record statistic S1 S2 S3 S4 S5 S6 S7 S8 S9 

First year 1949 1949 1949 1975 1975 1975 1949 1949 1949 

Year span 67 67 67 41 41 41 68 68 68 

Total records 6 6 6 5 5 5 18 19 19 

# of years with data 6 6 6 5 5 5 15 15 15 

 

(Jarić and Roberts, 2014) 

         

(Solow, 1993) 

Estimated time of extinction 

Upper confidence interval 

Prob persistence in 2020* 

 

1965 

1997 

0.03 

 

1990 

2116 

0.18 

 

2001 

2120 

0.25 

 

1977 

- 

0.73 

 

2009 

2156 

0.30 

 

2000 

2089 

0.15 

 

1973 

2046 

0.08 

 

2025 

2060 

0.59 

 

2025 

2095 

0.54 

 

(McInerny et al., 2006) 

Time of extinction 

Upper confidence interval 

Prob persistence in 2020* 

 

 

1964 

1967 

<0.01 

 

 

1986 

2013 

0.03 

 

 

1997 

2032 

0.11 

 

 

- 

- 

- 

 

 

2007 

2025 

0.82 

 

 

1999 

2005 

<0.01 

 

 

1971 

1983 

<0.01 

 

 

2022 

2046 

0.56 

 

 

2020 

2056 

0.49 

 

(Brook et al., 2019) 

         

(Solow, 1993) 

Estimated time of extinction 

Upper confidence interval 

Prob persistence in 2020* 

 

- 

- 

1 

 

2012 

2016 

0 

 

- 

- 

1 

 

- 

- 

- 

 

- 

- 

0.91 

 

- 

- 

0.93 

 

- 

- 

0.85 

 

- 

- 

0.94 

 

- 

- 

0.87 

 

(McInerny et al., 2006) 

Estimated time of extinction 

Upper confidence interval 

Prob persistence in 2020* 

 

 

- 

- 

1 

 

 

- 

- 

0.96 

 

 

- 

- 

0.87 

 

 

- 

- 

- 

 

 

- 

- 

0.80 

 

 

- 

- 

0.51 

 

 

- 

- 

0.73 

 

 

- 

- 

0.88 

 

 

- 

- 

0.76 

          

(Roberts and Solow, 2003)** 

Estimated time of extinction 

Upper confidence interval 

Prob persistence in 2020* 

 

- 

- 

0.83 

 

- 

- 

0.86 

 

- 

- 

0.84 

 

- 

- 

- 

 

- 

- 

0.64 

 

- 

- 

0.39 

 

- 

- 

0.81 

 

- 

- 

0.63 

 

- 

- 

0.74 

* Cumulative probability of persistence in year 2020 
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7.4.3 Sightings of threatened species in the Cyclops Mountains 

Sighting records collected during the participatory mapping indicate areas of historical species 

presence only (areas without sightings do not indicate species absence). 68% of sightings for 

the threatened species (northern cassowary, grizzled tree kangaroo, black spotted cuscus, and 

Attenborough’s long-beaked echidna) occurred inside the protected area, although there are 

sightings reported outside the protected area (32%), especially in the west. Sightings for 

common spotted cuscus are notably different from the threatened species, occurring closer to 

villages and roads (Figure 36). Sightings maps for individual species are provided appendix nine 

(section 10.3.1).
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Figure 36 - Sightings of four threatened species in the Cyclops Mountains. 

Species are Attenborough’s long-beaked echidna, black spotted cuscus, grizzled tree kangaroo, and northern cassowary
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7.4.4 Perceived population trends and drivers 

Perceived population trends 

Most informants perceived species populations to be increasing for the northern cassowary 

(0.55, n = 18), common spotted cuscus (0.51, n = 17), black spotted cuscus (0.45, n = 10) and 

grizzled tree kangaroo (0.42, n = 13).  In contrast, perceptions about Attenborough’s long-

beaked echidna populations were less positive. Only 0.06 (n=1) of informants believed that their 

numbers were increasing, 0.28 (n=5) believed they were stable, and 0.33 (n=6) believed they 

were decreasing. One third of people (0.33, n = 6) indicated that they ‘do not know’ and so 

could not answer the question (Figure 37). 

 

 
Figure 37 - Perceived change in species population. 

 

Indigenous territory predicts whether an informant believed overall population trends of all 

conservation priority species had decreased or remained the same. The odds ratio implies that 

informants who inhabit the Mekwei, Ormu and Table territories are less likely to believe that 

animal numbers have decreased in comparison to informants from the Sentani territory. 

However, the indigenous territory that an informant inhabits did not predict with statistical 

clarity whether they believed that there had been an increase in overall animal populations for 
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Mekwei, Ormu, and Tabla in comparison to Sentani. The age of an informant did not predict 

their perceptions of species population trends (Table 36). 

 
Table 36 - Residual statistics for multinomial logistic regression of informant perceptions. 
 Perception concern the population trends of all conservation priority species. For the predictor variable ‘Indigenous 
territory’ the reference territory was ‘Sentani’. 

 B (SE) P 95% CI for odds ratio 

   Lower Odds Upper 

Increase vs. same      

    Intercept 1.00 (0.99) - - - - 

    Indigenous territory (Mekwei) -0.89 (1.04) 0.39 0.05 0.41 3.15 

    Indigenous territory (Ormu) -0.96 (0.90) 0.29 0.06 0.38 2.24 

    Indigenous territory (Tabla) -1.30 (1.03) 0.21 0.04 0.27 2.04 

    Age 0.02 (0.02) 0.33 0.98 1.02 1.06 

      

Decrease vs. same      

    Intercept 1.35 (1.04) - - - - 

    Indigenous territory (Mekwei) -3.03 (1.11) ** 0.006 0.006 0.05 0.42 

    Indigenous territory (Ormu) -3.98 (1.01) *** < 0.001 0.003 0.02 0.14 

    Indigenous territory (Tabla) -3.98 (1.10) ** 0.005 0.005 0.05 0.40 

    Age 0.04 (0.02) 0.12 0.99 1.04 1.08 

      

Don’t know vs. same      

    Intercept 0.62 (1.29) - - - - 

    Indigenous territory (Mekwei) -2.09 (1.34) 0.12 0.009 0.12 1.72 

    Indigenous territory (Ormu) -18.94 (2127.77) 0.99 - 5.96e-9 - 

    Indigenous territory (Tabla) -2.14 (1.32) 0.10 0.008 0.12 1.57 

    Age 0.01 (0.03) 0.63 0.96 1.01 1.08 

R2 = 0.13 (McFadden) 

 

Perceptions of what is driving population trends 

Table 37 summarises the primary reasons that informants provided for their perceived species 

population trends.  

 

Overall, increased species protection (0.32), biological reasons (0.27), and a decline in hunting 

(0.24) were the most frequently cited reasons for why species populations were increasing.  The 

most commonly cited reasons for perceived declining populations were because of continued 

hunting (0.53) and habitat loss (0.22). There were no statistically clear differences in the reasons 

provided for perceived population trends for each species overall (x2 = 23.76, p-value = 0.51). 

Equally, there were no statistically clear differences when looking at species status increases (X-

squared = 8.55, p-value = 0.9) or decreases (X-squared = 15.81, p-value = 0.7). However, there 
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were statistically clear differences in the reasons provided for a stable population between 

species (X-squared = 32.4, p-value = 0.01). 

 

Informants shared how patrols have resulted in increased species populations for black spotted 

cuscus, while increases in common spotted cuscus populations were attributed to the presence 

and increase of fruiting trees, despite sharing that the cuscus are also commonly and easily 

hunted:  

 

 ‘The mountains have been protected for a long time but now the patrols stop people 

cutting trees and farming.’ 

 

 ‘These animals (common spotted cuscus) are hunted the most. They are found easily 

and come right up to the village in fruiting season’ 

 

Many informants commented on the reproductive rate of certain species, and their ability to 

escape human disturbance by moving further up the Cyclops Mountains: 

 

 ‘They (grizzled tree kangaroo) live free high on the mountain and reproduce fast. I 

often see the offspring with them, every six months… They are safe, there is no threat, 

the forest has been protected, but the animals go further away [to the mountain peak] 

because of the farms’ 

 

A change or decline in hunting due to restrictions, or a change in culture was also commonly 

shared by informants:  

 

 ‘Cassowary have lots of children. It is easy to trap young ones but not many people 

want to do this anymore. People rarely hunt adults… they are smart, they can 

remember where traps have been placed’ 
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Table 37 -Summary of the proportion of informants who perceived species populations to be increasing, decreasing or stable. 
Also included are the primary reasons provided for informant perceptions. 

 

 Species Increase Reasons for perceived increase Stable Reasons for perceived stability Decrease Reasons of perceived decline 

Northern cassowary 0.55 

P-H. Restrictions, P-Patrols (0.33) 

0.12 

H- Undesirable, H-Decrease (0.75) 0.27 H-Depletion, H-Military (0.33) 

B-Reproduction, B-Move out (0.28)  Habitat loss (0.22) 

H- Undesirable, H-Decrease (0.28)  B-Move out (0.11) 

Common spotted cuscus 0.51 

P-H. Restrictions, P-Patrols (0.29) 

0.15 

HabG-Fruit (0.40) 0.30 H-Depletion, H-Night, H-Military (0.80) 

B-Reproduction, B-Move up (0.29) B-Move up (0.20) HabL-Settlement (0.10) 

H- Undesirable, H-Decrease (0.18)   

HabG-Fruit (0.12)   

Black spotted cuscus 0.45 

P-H. Restrictions, P-Farms (0.40) 

0.18 

B-Move out, B-Move up (0.50) 0.27 H-Depletion, H-Night, H-Military (0.67) 

B-Reproduction, B-Move out (0.30) E-Encounter (0.25) HabL-Settlement (0.17) 

H- Decreased (0.10)  E-Extinct (0.16) 

E-Encounters (0.10)   

Grizzled tree kangaroo 40.2 

H- Undesirable, H-Decrease (0.27)   

0.16 

H- Undesirable, H-Decrease (0.40) 0.35 H-Depletion, H-Military (0.50)  

P-H. Restrictions, P-Patrols (0.27)  HabL-Settlement, HabL-Deforestation (0.25) 

B-Reproduction, B-Move out (0.26)   

Attenborough’s long-beaked echidna  0.06 

H- Undesirable (1) 

0.28 

B-Reproduction (0.60) 0.33 HabL-Settlement (0.50) 

 P.H-Restrictions (0.40) H-Depletion, H-Military (0.33) 

  E-Rare (0.17) 
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7.5 Discussion 

Conventional monitoring in the Cyclops Mountains is challenging because of steep terrain and 

dense forest cover (de Vries, 2018, per comms). Nevertheless, these mountains are known to be 

biodiverse and home to several threatened species of local and global conservation concern 

and including range-restricted threatened endemics (Richards and Suryadi, 2002; Baillie et al., 

2009; Davenport et al., 2017). As such, there is a need to apply effective and robust, yet cost-

effective methods to monitor species populations and their threats. This study represents the 

first and only study that has collected local ecological knowledge in a systematic way for 

monitoring species of conservation concern in the Cyclops Mountains. Existing conventional 

biological surveys are scant, and thus far have not been able to establish an indication of status 

for any species of conservation concern in the Cyclops Mountains. This study establishes 

baseline information about the status of threatened species in the Cyclops Mountains. 

Specifically, it establishes relative encounter rates for four threatened species (Attenborough’s 

long-beaked echidna, black spotted cuscus, grizzled tree kangaroo, and northern cassowary), 

finding that Attenborough’s long-beaked echidna has the lowest encounter rate of any of these 

species. Additionally, it highlights the applicability of monitoring these species using local 

ecological knowledge. Significantly, the study also concludes that Attenborough’s long-beaked 

echidna likely persists in the Cyclops Mountains using a novel approach to test the veracity of 

informant records and weight them accordingly for inclusion in EDEs. Finally, through an 

exploration of local perceptions, the study concludes that people’s perceptions about the 

status of biodiversity in the Cyclops Mountains are on the whole mixed, but people in the 

Sentani territory are more likely to think that these animal populations have declined in 

comparison to people in all other territories. 

7.5.1 Using local ecological knowledge to establish the population status of threatened 

species in the Cyclops Mountains 

This study finds that the majority of informants both recognise and had seen three of the four 

threatened species used in this study (northern cassowary, grizzled tree kangaroo, and black 

spotted cuscus). Moreover, local people were able to accurately differentiate between two 

similar species (black spotted cuscus and common spotted cuscus), supporting that people can 

distinguish between similar species (Turvey et al., 2014). The familiarity and regularity with which 

people see northern cassowary, grizzled tree kangaroo, and black spotted cuscus suggests that 

local ecological knowledge could be appropriate for their ongoing monitoring. Furthermore, 

this study found no evidence that people with different sociodemographic characteristics were 
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any more or less likely to recognise or have seen black spotted cuscus or grizzled tree 

kangaroo, suggesting that commonly encountered species are well suited to ongoing 

monitoring using the local ecological knowledge of people from any sociodemographic group 

if identified using purposive sampling. Despite this, there were insufficient data available from 

this study to draw similar conclusions through statistical methods about using local ecological 

knowledge for monitoring northern cassowary and common spotted cuscus, although the 

reason for this was that they were so commonly encountered by informants that there were very 

few non-encounters to test against. Conversely, recognition and sightings for Attenborough’s 

long-beaked echidna were much lower. The longer someone had lived in the Cyclops 

Mountains positively affected the likelihood that they both recognised and had seen the 

species. This finding suggests that while commonly encountered species can be monitored by 

most people in the Cyclops Mountains, identifying local experts or people with significant local 

experience is likely to be more beneficial for monitoring extremely rare or cryptic species when 

surveyed as they have in this study. This is because people with more local experience are likely 

to have had more encounters and thus are more likely to recognise and be able to inform 

monitoring efforts for rare and cryptic species that rely on local ecological knowledge, a similar 

conclusion to other studies (Nyhus et al., 2003; Turvey et al., 2010b; Pan et al., 2016).  

 

Both of the measures used as proxies for abundance in this study, mean years since last sighting 

and last sighting history slopes, exhibited the same overall patterns in species encounters. 

Common spotted cuscus, the positive control, followed by northern cassowary had the lowest 

mean years since last sighting and had the highest last sighting history slope. These were 

followed by black spotted cuscus and grizzled tree kangaroo, while echidna had the highest 

mean years since last sighting and the lowest last sighting history slope. To my knowledge there 

is no research on the population status for any of these species in the Cyclops Mountains. 

Therefore, it is difficult to compare the accuracy of these findings against other studies which 

use more conventional biological survey methods. Notwithstanding the lack of detailed local 

assessments, the high numbers of encounters for northern cassowary in the Cyclops Mountains 

is consistent with Pangau-Adam et al. (2014) who tentatively concluded that northern cassowary 

population densities were greater in the northern lowlands of Papua than those averaged 

across its entire global range (BirdLife International, 2020) and against its counterpart, the 

southern cassowary, in Australia (Moore, 2003b). These findings, specifically the last sighting 

history slopes that indicate numerous sightings are still occurring close to the present day, 

suggest that despite northern cassowary being hunted extensively through Indonesian New 

Guinea (Pangau-Adam et al., 2012; Pattiselanno and Koibur, 2018), any hunting occurring in the 



 247 

Cyclops Mountains may still be sustainable, although this warrants further detailed 

investigation. Similarly, common spotted cuscus are widely hunted across New Guinea (Mack 

and West, 2005; Pattiselanno and Koibur, 2018), and there is some evidence that hunting is 

exacerbated by a shift from subsistence hunting to commercial hunting in Papua (Pangau-Adam 

et al., 2012). Nonetheless, this study found that there had been numerous recent encounters of 

common spotted cuscus in the Cyclops Mountains, as well as grizzled tree kangaroo and black 

spotted cuscus. Black spotted cuscus and grizzled tree kangaroo were both encountered less 

than common spotted cuscus and northern cassowary. From the limited comparable literature, 

the lower encounter rates for black spotted cuscus in comparison to common spotted cuscus 

appear to agree with information in Menzies (2011) and work by Sinery et al. (2012) that 

highlighted the greater fecundity of Phalanger spp. (common spotted cuscus) in comparison to 

Spilocuscus spp. (black spotted cuscus). 

 

The pictures of short-beaked echidna and Attenborough’s long-beaked echidna 

(Attenborough’s long-beaked echidna represented by a picture of the western long-beaked 

echidna) shown to people were widely recognised, but interestingly no informant claimed to 

have seen both species; reported echidna sightings were either for the picture of the western 

long-beaked echidna or the short-beaked echidna. This suggests that there is just one echidna 

species in the Cyclops Mountains as previously thought, and that its appearance is likely 

somewhere between the short-beaked echidna and the western long-beaked echidna, 

consistent with the description of Attenborough’s long-beaked echidna by Flannery and Groves 

(1998). Both mean last sightings and last sighting history slopes indicated that Attenborough’s 

long-beaked echidna was less abundant than all other species. This was supported by 

information provided by the older informants who highlighted that Attenborough’s long-

beaked echidna has always been rare in the Cyclops Mountains, and that they can be 

particularly hard to find as they spend many days underground not moving, a sentiment 

supported by the limited studies of long-beaked echidna species in New Guinea (Opiang, 

2009). This also highlights the value of local ecological knowledge for monitoring cryptic 

species (Turvey et al., 2015) in comparison to conventional biological survey methods, which are 

typically brief snapshots in time that are unlikely to either detect the species at all, or at best 

have limited power to detect presence or change.  

 

The patterns of encounter rates seen across the entire Cyclops Mountains did not hold for 

individual indigenous territories. While these differences may represent actual differences in 

relative abundance across the different territories, it is not possible to rule out other ecological 
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and operational factors that may be influencing variations in encounter rates, such as 

population trends and detectability, or biases in how or from whom data were collected. Firstly, 

it’s important to note that using a chain-referral sampling method to identify local experts, as I 

did in this study, is not a form of probability sampling and therefore unlikely to be fully 

representative of the knowledge held by people across the region. Furthermore, territory level 

differences in species population status assessments might reflect a difference in local expertise 

rather than underlying species differences. However, these results do not support this. For 

example, In Tabla territory, some local people exhibited the highest level of ecological 

knowledge than in any other territory, evidenced through longer free lists (see chapter six). As 

such, one could expect to see higher encounter rates in Tabla, based on the increased expert 

knowledge present in that territory. However, in this chapter I found that encounter rates for all 

species were consistently lower in the Tabla territory, suggesting that good local expert 

knowledge in Tabla did not bias the results towards higher encounter rates. Further, this result 

was unexpected, given the relatively good condition of habitat local to these villages, and that 

the territory is biophysically contiguous with the Mekwei and Ormu territories. Another 

possibility then, is that in this case the relatively lower encounter rates are a result of lower 

‘effort’ as the Tabla villages give way to more gentle sloping land, therefore people have more 

land available at lower elevations to farm thus are less likely to encounter species in optimum 

habitat at higher elevations.  

 

The maps documenting species encounters are a useful and cost-effective means to identify 

priority areas for further targeted surveys. While these maps must be treated with caution 

because they only represent historical presence, and areas without sightings do not signify 

species absence, collecting sightings in this way is a cost-effect way to prioritise continued 

conservation efforts; in particular, where existing sampling is lacking and for species or areas 

which are difficult to implement extensive sampling (Mohd-Azian et al., 2013; Padmanaba et al., 

2013). 

7.5.2 Does Attenborough’s long-beaked echidna still persist in the Cyclops Mountains? 

This study contributed vital evidence about the extinction status of Attenborough’s long-

beaked echidna. Where the capacity for thorough ecological surveys are lacking, careful and 

cautionary use of sighting records obtained through local ecological knowledge combined with 

extinction date estimators offer a useful and cost-effective approach to assess if a rare and 

cryptic species such as Attenborough’s long-beaked echidna still persists and warrants 

continued conservation attention. Estimates suggest it is probable that Attenborough’s long-
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beaked echidna does still persist in the Cyclops Mountains, supporting previous claims by 

Baillie et al. (2009). However, as the scenario results showed, there is a high level of variation 

and uncertainty around estimates, and these are highly dependent on the extinction date 

estimator used (Boakes et al., 2015) and the subjective assessment of record inclusion and their 

veracity (Jarić and Roberts, 2014; Lee et al., 2014; Lee et al., 2015). Nevertheless, this issue is 

currently unavoidable, and this study provides cautionary estimates based on extreme down-

weighted sighting records, as well as estimates that use a test of informant expertise in order to 

determine informant record veracity, something not widely implemented in the literature to 

date. The robustness of this approach is extended further through the application of a weighted 

resampling method (Brook et al., 2019) and final estimates based on optimal linear estimation, 

both of which have been tested for accuracy on simulations and known species extinctions 

(Clements et al., 2013; Boakes et al., 2015; Brook et al., 2019). Despite the attempts of this study 

to account for uncertainty it should be noted that no attempt was made to understand or 

account for ‘survey effort’, specifically how informant access to the Cyclops Mountains has been 

distributed spatially and temporally, both of which can affect estimates obtained from OLE 

(Clements et al., 2013). 

 

Nevertheless, the combination of the approaches used in this study predict that there is a 74% 

chance that Attenborough’s long-beaked echidna persists in the Cyclops Mountains, warranting 

the continued urgency to determine the population status and the protection of critical habitat 

in the Cyclops Mountains. The maps of species sightings presented in Figure 36 and appendix 

nine (section 10.3.1) only represent potential presence based on previous encounters, but 

nonetheless may help to identify areas in which to focus more in-depth biological surveys to 

gather further information on the status of this liminal species. 

7.5.3 Perceptions of species status 

The Cyclops Mountains ecosystem is undergoing significant changes caused by complex issues 

produced at multiple spatial and temporal scales (chapter five). However, for the most part, the 

perceived changes to species status and what is driving these changes were proximate and not 

uniformly distributed between territories. Overall, perceptions about species population trends 

were mixed but suggested an increasing or stable population for northern cassowary, Common 

spotted cuscus, black spotted cuscus, and grizzled tree kangaroo. The opposite was true for 

Attenborough’s long-beaked echidna; species populations were perceived to be declining 

overall, and a number of informants could not provide estimates of species population trends 

for Attenborough’s long-beaked echidna.  
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Some studies found older people to be more informative participants for assessments of 

species status because they are less susceptible to the phenomenon of shifting baseline 

syndrome, whereby perceptions of the state of biodiversity in the system in which they live are 

updated, so the new perception of reality is believed to be the same state that has always 

existed (Papworth et al., 2009; Turvey et al., 2010a). However, I found no evidence of shifting 

baseline syndrome as informant age did not predict perceptions of species population status; 

younger people were no more likely to perceive growing species populations than older 

participants, for example (Table 36). It may be that the transmission of knowledge between 

generations is still occurring in the Cyclops Mountains. However, while age did not affect 

perceptions of species status, perceptions were not evenly distributed across territories. People 

in the Mekwei, Tabla, and Ormu territories were less likely to think that animal numbers had 

decreased, despite numerous animal sightings recorded in the hills north of Sentani and last 

sighting history slopes being comparable, or in some cases higher than in other territories. This 

suggests that perceptions of population status are anchored and built upon issues other than 

species numbers or encounters alone. For example, it may be that informants have anchored to 

the ongoing five-year USAID LESTARI conservation project, resulting in changed perceptions of 

species status across generations, and territories; informants may believe that species status are 

increasing or remaining the same due to the presence of a conservation programme and 

increased patrols in the Cyclops Mountains (Table 37). 

 

This was also seen in the reasons that people attributed to their perceptions of species 

population trends; only a small minority of informants said that they had seen more or less 

species as a reason for their perception of population trends. Most often, people attributed 

increasing population trends to greater protection, while declines were attributed to hunting 

and habitat loss. This form of response bias may represent an example of the availability 

heuristic, whereby people assess risk or attribute the probability of ‘truth’ based on the ease 

with which they can think of examples (Stern, 2018). For example, people who have seen a lot of 

recent patrols to deter activity in the protected area, perhaps even taken part, are more likely to 

think animal populations are increasing. Similarly, people who regularly see hunters or live 

adjacent to intensively cleared and farmed land, are more likely to believe that animal 

population trends are decreasing despite the possibility they may encounter animals just as 

much now as in the past.  
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8 Discussion 

8.1 Introduction 

This study aimed to explore cross-culturally informed interdisciplinary research about 

indigenous and local knowledge in conservation. Through this exploration, I set out to answer 

three questions: One, how has conservation engaged with indigenous and local knowledge and 

what have we learnt from these engagements? Two, given the provisions for indigenous and 

local knowledge in international assessments and the concept’s prominent position in post-

2020 biodiversity conservation targets, what are the risks of an increased emphasis on the value 

of indigenous and local knowledge and what does it mean for both the holders of this 

knowledge and for conservation? Three, in what ways can conservation pragmatically engage 

with indigenous and local knowledge and what are the strengths and weaknesses of these 

engagements?  

 

The importance of these questions is particularly pertinent at a time when the world 

increasingly looks toward those people who inhabit the most biodiverse regions of the world, 

living alongside wildlife on a day-to-day basis for solutions to biodiversity loss (Garnett et al., 

2018; Fa et al., 2020). The solutions envisioned by policymakers that these people provide are 

numerous. They range from an interest in pre-existing governance structures and traditional 

natural resource management institutions (McLeod et al., 2009; Reichel et al., 2009; Glaser et al., 

2010; Nurdin and Ng, 2013; Mathe and Rey-Valette, 2015; Salampessy et al., 2015; Haller et al., 

2016), to insights on the sustainable production of specific resources of economic value 

(Donovan and Puri, 2004; Sthapit et al., 2015; Irawan et al., 2016; Natan et al., 2016), to co-

opting people as wildlife monitors (Dutton Peter et al., 2007; Ainsworth et al., 2008; Forth, 2010; 

Nekaris et al., 2010; Stacey et al., 2012; Padmanaba et al., 2013; Abram et al., 2015; Nekaris and 

Starr, 2015). Conservationists have aligned these interests with human rights and environmental 

justice movements because many indigenous groups are ensconced on areas of land rich in 

biodiversity that are the target of conservation policies (Garnett et al., 2018; Fa et al., 2020). 

Equally, many people who live in these areas have also been coerced, displaced and 

dispossessed in the name of conservation (Brockington and Igoe, 2006; West et al., 2006), 

particularly for strict protected areas based on the ideals of privatisation and the separation of 

people from nature originating in the western, educated, industrialised, rich, and democratic 

(WEIRD) countries. The Republic of Indonesia, a signatory to the CBD, and one of the most 

biological and culturally diverse countries in the world, exemplifies many of the issues raised 

between conservation and its engagement with concepts of indigenous and local knowledge. I 
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have explored these issues in Indonesia’s eastern-most province of Papua because it is one of 

the most biological and culturally diverse regions of Indonesia, yet it has received scant 

attention with regard to this diversity and the practice of conservation. 

 

This study began by describing the shifting paradigms of conservation policy, property rights 

and property regimes in small-scale societies, and the concept of indigenous and local 

knowledge and its relatively recent mainstreaming in conservation. Aspects of these themes 

and how they relate can be seen playing out in the Cyclops Mountains today. The mountains 

have long been designated a strict protected area, a concept conceived by Euro-American 

colonial powers, later adopted by an independent Indonesian government, then used to 

delegitimate indigenous claims to land. This enclosure of land under a ‘fortress conservation’ 

model was simultaneously an act of dispossession that effectively rendered existing forms of 

common property resource management inside the boundary, illegal. Moreover, this policy 

initiated a situation whereby indigenous and local environmental knowledge, built through 

experience, could no longer be maintained as before. 

 

While the protected area has always been maintained as a strict protected area, various 

projects more closely aligned with community-based conservation have been implemented 

since the 1980s. Indeed, the Cyclops Mountains were home to some of the first integrated 

conservation and development programmes in Indonesia, and the 1984 Cyclops Mountains 

management plan was the first of any plan in Indonesia to recommend buffer zones managed 

for and by local inhabitants. Importantly, these policies promulgated by conservation NGOs 

recognised pre-existing systems of local organisation (spatial zoning) for the sustainable 

management of natural resources but were not officially recognised by the government and 

were subordinate to the regulations of the strict protected area. While a welcome step toward 

greater participation in the management of the protected area’s buffer regions, such policies 

still segment portions of indigenous and local knowledge to achieve the targets of an outside 

group according to values rooted in wholly different ontological underpinnings.  

 

Nevertheless, engagements of this type are sure to proliferate around the world as the global 

community grasps for ways to abate biodiversity loss that are sustainable and can produce 

outcomes contingent on competitive and short funding cycles typically less than five years long. 

The Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES) is tasked with 

providing the research on which these engagements hang but would do well to acknowledge 
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the critical discussion that has come prior when the field of development also sought to engage 

with concepts of indigenous and local knowledge. 

8.2 Engagements with indigenous and local knowledge 

This thesis set out to answer how conservation has engaged with indigenous and local 

knowledge and what can we learn from these engagements. All four data chapters provide 

insights about this question. Chapter four showed that these engagements are increasing, 

differentially motivated, and are not uniformly distributed throughout Indonesia. Chapter five 

described the political ecology of conservation in the Cyclops Mountains and how possible 

engagements between conservation and indigenous and local knowledge are likely to be 

affected and altered by the wider socio-political forces that diminish indigenous and local 

(environmental/ecological) knowledge. In chapter six and seven I provide two examples of how 

conservation might engage with indigenous and local knowledge. Chapter six identifies the 

possible mismatches likely to occur between local and global conservation priorities while 

chapter seven highlights how conservation can use discrete aspects of indigenous and local 

knowledge to provide cost-effective baseline information about a range of threatened species. 

The findings from these chapters have emphasised several issues related to the scale and 

content at which cross-culturally informed interdisciplinary research about indigenous and local 

knowledge informs conservation policy. 

8.2.1 How do we reconcile questions of scale? 

Typically, reviews of indigenous and local knowledge, assessments which incorporate 

indigenous and local knowledge, and targets regarding the wider acknowledgement and 

integration of indigenous and local knowledge, are all conducted at a global scale. However, 

these global endeavours lack recognition that indigenous and local knowledge is inherently 

local, situated in site specific contextual issues, and bound by the ontology of the holders of 

this knowledge. Thus, a central question is how do we reconcile these intractable issues of 

scale? At some point these knowledges must collide, transform, and get reformed, often 

through the rubric of knowledge co-production; something that Goldman et al. (2018) claims is 

all too often “depoliticised ‘instrumental’ co-productions of knowledge”.  

 

Conservation policy is largely directed by global targets and agreements which then filter down 

to national governments through mechanisms such as the CBD. These policies are largely 

contingent on ‘evidence-based’ scientific-global knowledge and in many cases, as they are in 

the Cyclops Mountains, implemented under agreements between the state and conservation 
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BINGOs (Big International Non-Governmental Organisations). However, as I have shown in 

chapter four, many of the insights from indigenous and local knowledge deemed useful to 

conservation, such as traditional natural resource management institutions, sustainable 

production methods for economically valuable natural resources, and knowledge of threatened 

species, are based on knowledge that is not scalable without losing the very thing that makes it 

insightful. This poses a significant challenge to conservation: How do policy makers and land 

managers recognise the diverse local while bound by the confines of the narrow global? An 

almost contradictory question. While many national governments outwardly endorse the 

recognition of indigenous and local knowledge through mechanisms such as the CBD, I have 

shown in chapter seven that any efforts to do this in Indonesia are marred by numerous social, 

political, and historical particularities. Not least the government policies that have sought to do 

the opposite of recognising local diversity. For example, by simplifying and centralising control 

over imposed partitions of land or rights based on Euro-American nature-culture dichotomies 

which have excluded indigenous and local knowledge. Reversing this trend of uneven power 

will be extremely challenging for, even undesired by, national governments, undoubtably 

hindering any future attempts to meaningfully recognise diverse local knowledges and 

rendering them valid. 

 

Thus far there have been two principal policies in conservation that potentially go some way to 

reconciling these intractable issues of scale. First, to improve local participation within existing 

governance frameworks in the hope that they will become more equitable, thus people are 

more likely to comply with conservation rules. Second, to secure tenure rights so that people 

can manage their own natural resources. Improving local participation and securing tenure 

rights are now mainstreamed in conservation policy. Their inclusion is perhaps best viewed as a 

pragmatic response to the past criticisms of purely exclusionary conservation. An example of 

such policies is the Indonesian social forestry programme that is promoted on the basis that it 

will provide people with rights to land through local participation in forest governance. This 

modern take on land reform is heralded with fulfilling the goals of diverse and heterogenous 

actors including fair environmental governance, forest conservation, climate change mitigation, 

and recognition of indigenous lands and the rights to manage them. However, progress has 

been slow, marred by barriers to participation and issues with implementation mechanisms 

(Fisher et al., 2018; Sendang, 2020). Moreover, even if targets were met, they pale into 

insignificance the massive reverse land reform underway across Indonesia from plantations, 

mines, and timber concessions; between 2015 and 2019 less than 1% of Indonesia’s forest 
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estate was managed through social forestry whereas more than one third was under control 

from corporations (Li, 2020).  

 

Despite sometimes quite substantial difficulties, greater participation in conservation is 

welcomed, especially when it is adaptive and leads to truly devolved governance and co-

management situations (Freed et al., 2016), as was intended in the early Cyclops Mountains 

management plans outlined in chapter seven. The promise of greater participation in 

conservation has occurred at multiple scales, from local ‘on-the-ground’ conservation to 

informing global conservation policy frameworks. The latter has resulted in somewhat 

instrumental interpretations of co-produced knowledge (Goldman et al., 2018). These efforts to 

rework science-society relations are most often aimed at producing ‘useful’ knowledge, in this 

case, for a global society to whom the conservation of the natural world is critical, and by 

involving different actors through participation (Lövbrand et al., 2015).  

 

Unfortunately, reconciling issues of scale through the co-production of knowledge is typically 

done through an ‘ideal that imposes logics, practices, and epistemic and ethical framings’ that 

rely on extractive approaches that mine and cherry-pick indigenous and local knowledge to 

reinforce global-scientific governance regimes (Goldman et al., 2018). Herein lies a fundamental 

injustice whereby conservationists ask people to participate in the co-production of knowledge 

to inform conservation without fully acknowledging how these same people may have been 

marginalised by conservation policy in the past, nor how their contribution means they may be 

further marginalised in the future. For example, in this research I have provided two examples 

(chapters six and seven) of how indigenous and local knowledge, gathered through what might 

ostensibly be termed ‘participation’ in conservation, might inform conservation strategy. Yet, I 

have also highlighted in chapter five how these same people have been marginalised by 

conservation through the delegitimization of traditional natural resource management 

institutions and exclusion from a protected area. If participation is to be seen as a means to 

reconcile local with global, then it must genuinely empower people by not only recognising 

indigenous and local knowledge but also allow people to employ that knowledge in decisions 

related to conservation. This is not to say it should not be hybridised with scientific knowledge 

but that it should be acknowledged as equal and not subsumed into scientific knowledge. 

 

Securing local rights to land and resources has been touted as a means to effectively achieve 

conservation outcomes (Wily, 2011; Robinson et al., 2018). It also has the potential to go some 

way in reconciling local with global knowledge, although several potential issues should be 
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recognised. Indigenous and local knowledge often forms the basis of traditional natural 

resource management systems based on customary tenure arrangements that have the 

potential to be overwritten by well-intentioned efforts to secure tenure for small-scale societies. 

For instance, the formalisation of tenure is susceptible to being co-opted by local elites, 

potentially excluding less powerful or marginalised groups within a community that previously 

held specific spatially or temporarily bound use rights (e.g. Bose, 2011). As I have shown in 

chapter seven, the balance of power within communities has changed through the elevation of 

village chiefs and the suppression of traditional leaders (ondoafi) who once made decisions 

over land in consultation with clan heads. Outside attempts to secure tenure are liable to be 

hijacked by village chiefs who may operate outside of traditional institutions yet in a position of 

power most likely to interact with outsider parties looking to secure tenure rights for the 

‘community’. This would effectively transfer collective rights to an individual and his network 

who may or may not be acting in the best interests of the community. 

8.2.2 How do we reconcile questions of content? 

This study explored indigenous and local knowledge in relation to conservation, but as chapter 

four shows, what motivates engagement with indigenous and local knowledge is diverse. Even 

within conservation, the aspects of indigenous and local knowledge that are valued by different 

fields vary significantly. In chapter seven I show ways in which conservation is likely to 

pragmatically engage with indigenous and local knowledge to provide information of value in 

conservation practice. Whereas in chapter six I look to a possible alternative engagement 

between conservationists and people inhabiting biodiverse regions through an understanding 

of ethnozoology, highlighting several priority mismatches and potential alternative approaches 

that might align conservation better with local values.  

 

Chapter seven highlights the important contribution that local inhabitants can provide to 

conservation efforts through their indigenous and local knowledge. In this case their sightings 

and perceptions were used to determine the status of threatened species in the Cyclops 

Mountains, something difficult or otherwise impossible to ascertain using conventional 

biological sampling and at a fraction of the financial and time cost. Notwithstanding the careful 

consideration that must be paid to issues of reliability and validity, it has been convincingly 

argued that these methods are credible for informing conservation (e.g. Turvey et al., 2015). 

Additionally, these engagements add weight to the argument for greater local participation in 

conservation by emphasising the expertise of local knowledge holders and how these insights 

can be integrated with practical conservation efforts.  
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Approaches such as these are likely to be more widely adopted as conservation strives for 

greater efficiency against seemingly impossible odds of declining ecosystem integrity. These 

engagements with indigenous and local knowledge are also likely to feature as ‘participation in 

conservation’ to satisfy donor requirements. While these engagements can be considered 

relatively superficial, even tokenistic in cases, they are arguably better than a counterfactual of 

no local involvement whatsoever. At the very least they increase the instances in which the two 

parties – park managers and local inhabitants might communicate, something not to be 

underestimated as many people in the Cyclops Mountains explained. Importantly, they provide 

a basis for including indigenous and local knowledge in conservation practice, potentially 

opening the door to an incremental shift away from conservation that excludes local voices. 

 

Nonetheless, by condensing broad bodies of dynamic knowledge into discrete packages of 

‘useful’ information we also depreciate the value of the wider aspects of indigenous and local 

knowledge, those not considered ‘useful’ by outside parties. This ‘cherry-picking’ aspects of 

indigenous and local knowledge is potentially problematic as it reinforces a superficial 

engagement based on the juxtaposition between conservation as a crisis discipline and 

increased local participation resulting in social research methods (for conservation) that are fast-

paced and formulaic, thus not accounting for changing context and the diverse and dynamic 

nature of indigenous and local knowledge (Nadasdy, 1999). Moreover, these engagements do 

not account for the power imbalances that exist between what are essentially top-down models 

of conservation and what may be more beneficial, recognition of customary systems and 

practices that incorporate local perceptions of sustainable natural resource use and 

conservation. 

 

Ultimately, for conservation to be sustainable in the long run it must reflect the interests, 

knowledge and values of the people that it affects (Homewood, 2017). Chapter six attempts to 

move beyond the use of indigenous and local knowledge for wildlife monitoring by elaborating 

an ethnozoology of the Cyclops Mountains and demonstrating its value in the practical 

application of conservation, while also increasing the recognition of local human-environment 

relations. Such an approach has the potential to reinvigorate the connection people have with 

their local landscape while supporting a greater dialogue between park managers and local 

inhabitants, once again moving the practical application of conservation toward local 

understandings and interest. The mandate for such an approach is clearly warranted and 

chapter five described how some villages are looking to re-establish their customary rights, 
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simultaneously revitalising ritual, taboos and sanctions in relation to natural resource 

management in situations, where in their view, government-NGO management agreements are 

failing. 

 

The main consideration is that while indigenous and local knowledge can provide information 

useful to the practical implementation of conservation, with longer term investment it is better 

to move toward a situation in which indigenous and local knowledge is considered in totality, 

and in relation to the context in which it is produced (Brechin et al., 2011), not as discrete 

portions of static data to be extracted as a commodity within a global knowledge economy 

(Turnbull, 2009). Given the somewhat intractable issues of scale and content between the crisis-

driven global scientific knowledge of conservation biology and the place-based nature of 

indigenous and local knowledge it is prudent to elaborate on the risks of a greater emphasis on 

these engagements in mainstream policy. 

8.3 Risks of a greater emphasis on indigenous and local knowledge in conservation 

A principal policy of conservation is prioritisation (e.g. Isaac et al., 2007), whether it is 

establishing protected areas or categorising species based on risk of extinction; prioritising 

something over something else is central to a mission-led discipline lacking resources. To 

inform prioritisation, conservation uses research studies that are increasingly conducted at the 

global scale both to aid making generalisations but also because of advances in data 

management and remote technology (e.g. Gumbs et al., 2020). From these studies, 

generalisations are drawn about how the world works and what is most important for 

biodiversity preservation. These generalisations are then used to inform strategies and ‘toolkits’ 

that can be implemented by practitioners in projects typically lasting less than five years. 

However, this process often ignores the complex contextual issues in areas where projects are 

implemented, and they invariably run into complications as they progress. Furthermore, short 

funding cycles do not allow projects to adapt and ‘iron-out’ any challenges over the time frames 

required when projects are ill-conceived, sometimes with minimal feed-in time. Although 

simplified in this description, it is clear that this approach entails risks, both to limited 

conservation resources and to the people in areas where projects are implemented.  

 

As conservation policy makers prepare for a post-2020 biodiversity strategy there is likely to be 

an increasing emphasis on indigenous and local knowledge. The risk is that global assessments 

of indigenous and local knowledge, and its place within conservation, will fall into the trap I 

have outlined above. This largely depends on how policy makers and conservation practitioners 
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engage with concepts of indigenous and local knowledge and the holders of this knowledge in 

implementing conservation post-2020. A critical point that chapter five of this thesis 

emphasises, as well as other authors from articles synthesised in chapter four, is that 

conservation and knowledge cannot be detached from history or a range of social, economic 

and political issues. These broad set of issues must be acknowledged, understood, and 

accounted for in the design and practice of conservation, else risk making the same mistakes in 

perpetuity, failing to address the ultimate issues driving the loss of biological and cultural 

diversity. 

 

A further risk I wish to highlight is the increasing reliance on indigenous and local knowledge in 

light of the rate at which it appears to be diminishing. Chapter six began by highlighting the 

simultaneous loss of biological and cultural diversity and chapter five described the readily 

identifiable forces that are driving the loss or change of indigenous and local knowledge in the 

Cyclops Mountains. Many authors have described the loss of indigenous and local knowledge 

(Lizarralde, 2001; Zent, 2001; Turvey et al., 2018a), yet to conservationists this concept and the 

people who hold this knowledge are the proclaimed saviours of biodiversity. Ostensibly this 

seems again a risky strategy; entrusting the protection of the natural world to segments of 

indigenous and local knowledge which are, like the natural world, unable to adapt to rapid 

change. 

 

  



 260 

9 References 

Abram, N. K., Meijaard, E., Wells, J. A., Ancrenaz, M., Pellier, A. S., Runting, R. K., Gaveau, D., 

Wich, S., Nardiyono, Tjiu, A., Nurcahyo, A. & Mengersen, K. 2015. Mapping 

perceptions of species' threats and population trends to inform conservation efforts: 

The Bornean orangutan case study. Diversity and Distributions, 21, 487-499. 

Adams, W. M. 2004. Against extinction: the story of conservation, Routledge. 

Adams, W. M. & Hutton, J. 2007. People, Parks and Poverty: Political Ecology and Biodiversity 

Conservation. Conservation & Society, 5, 147-183. 

Afiff, S. & Lowe, C. 2007. Claiming indigenous community: Political discourse and natural 

resource rights in Indonesia. Alternatives, 32, 73-97. 

Agrawal, A. 1995. Dismantling the divide between indigenous and scientific knowledge. 

Development and Change, 26, 413-439. 

Agrawal, A. 2005. Environmentality: Technologies of government and the making of subjects, 

Duke University Press. 

Agrawal, A. & Gibson, C. C. 2001. Communities and the environment: ethnicity, gender, and 

the state in community-based conservation, Rutgers University Press. 

Agrawal, A. & Lemos, M. C. 2006. Environmental governance. Annual Review of Environment 

and Resources, 31, 297-325. 

Agrawal, A. & Ostrom, E. 2001. Collective action, property rights, and decentralisation in 

resource use in India and Nepal. Politics and Society, 29, 485-514. 

Ainsworth, C. H., Pitcher, T. J. & Rotinsulu, C. 2008. Evidence of fishery depletions and shifting 

cognitive baselines in Eastern Indonesia. Biological Conservation, 141, 848-859. 

Albers, H. J. & Grinspoon, E. 1997a. A comparison of the enforcement of access restrictions 

between Xishuangbanna Nature Reserve (China) and Khao Yai National Park (Thailand). 

Foundation for Environmental Conservation, 24, 351-362. 

Albers, H. J. & Grinspoon, E. 1997b. A comparison of the enforcement of access restrictions 

between Xishuangbanna Nature Reserve (China) and Khao Yai National Park (Thailand). 

Environmental Conservation, 24, 351-362. 



 261 

Allison, A. 2007. Introduction to the Fauna of Papua. In: MARSHALL, A. J. & BEEHLER, B. M. 

(eds.) The Ecology of Papua: Part One. Singapore: Periplus Editions. 

Almany, G. R., Hamilton, R. J., Williamson, D. H., Evans, R. D., Jones, G. P., Matawai, M., 

Potuku, T., Rhodes, K. L., Russ, G. R. & Sawynok, B. 2010. Research partnerships with 

local communities: Two case studies from Papua New Guinea and Australia. Coral 

Reefs, 29, 567-576. 

Alvard, M. S. 1993. Conservation by native peoples: Prey choice in a depleted habitat. Human 

Nature, 5. 

Anadon, J. D., Gimenez, A., Ballestar, R. & Perez, I. 2009. Evaluation of local ecological 

knowledge as a method for collecting extensive data on animal abundance. Conserv 

Biol, 23, 617-25. 

Ananta, A., Utami, D. R. W. W. & Handayani, N. B. 2016. Statistics on Ethnic Diversity in the 

Land of Papua, Indonesia. Asia & the Pacific Policy Studies, 3, 458-474. 

Andaya, L. Y. 2017. Flights of fancy: The bird of paradise and its cultural impact. Journal of 

Southeast Asian Studies, 48, 372-389. 

Anderson, A. B. & Ioris, E. M. 1992. Valuing the rain forest: economic strategies by small-scale 

forest extractivists in the Amazon estuary. Human ecology, 20, 337-369. 

Antonopoulos, P. & Cottle, D. 2019. Forgotten Genocide in Indonesia: Mass Violence, 

Resource Exploitation and Struggle for Independence in West Papua. In: JACOB, F. 

(ed.) Genocide and Mass Violence in Asia. De Gruyter Oldenbourg. 

Antweiler, C. 1998. Local knowledge and local knowing. An anthropological analysis of 

contested “cultural 

products' in the context of development. Anthropos, 93, 469494. 

Armitage, D. R. 2003. Traditional agroecological knowledge, adaptive management and the 

socio-politics of conservation in Central Sulawesi, Indonesia. Environmental 

Conservation, 30, 79-90. 

Aspinall, E. & Van Klinken, G. 2011. The state and illegality in Indonesia, KITLV Press–Leiden. 

Atran, S. 1983. Covert Fragmenta and the Origins of the Botanical Family. Man, 18. 



 262 

Atran, S. 1998. Folk biology and the anthropology of science: Cognitive universals and cultural 

particulars. Behavioral and Brain Sciences, 21, 547-+. 

Atran, S. & Medin, D. L. 2008. The native mind and the cultural construction of nature, Mit 

Press Cambridge, MA. 

Baillie, J. E. M., Turvey, S. T. & Waterman, C. 2009. Survival of Attenborough's long-beaked 

echidna Zaglossus attenboroughi in New Guinea. Oryx, 43, 146. 

Ballard, C. 2002. West Papua. The Contemporary Pacific, 14, 467-476. 

Balmford, A., Bruner, A., Cooper, P., Costanza, R., Farber, S., Green, R. E., Jenkins, M., 

Jefferiss, P., Jessamy, V., Madden, J., Munro, K., Myers, N., Naeem, S., Paavola, J., 

Rayment, M., Rosendo, S., Roughgarden, J., Trumper, K. & Turner, K. 2002. Economic 

Reasons for Conserving Wild Nature. Nature, 297, 950-953. 

Barnosky, A. D., Matzke, N., Tomiya, S., Wogan, G. O. U., Swartz, B., Quental, T. B., Marshall, 

C., McGuire, J. L., Lindsey, E. L., Maguire, K. C., Mersey, B. & Ferrer, E. A. 2011. Has 

the Earth’s sixth mass extinction already arrived? Nature, 471, 51-57. 

Barth, F. 2002. An anthropology of knowledge. Current Anthropology, 43. 

Bartoń, K. 2019. MuMIn: Multi-Model Inference. R package version 1.43.6. https://CRAN.R-

project.org/package=MuMIn. 

Bebbington, A. J., Humphreys Bebbington, D. & Sauls, L. A. 2018. Assessment and scoping of 

extractive industry and infrastructure in relation to deforestation: Global and synthesis 

report. 

Belant, J. L., Hofer, H. & Wilting, A. 2013. Comparison of methods for detecting and surveying 

tropical carnivores. The Raffles Bulletin of Zoology, 28, 109-113. 

Bellwood, P. 2007. Prehistory of the Indo-Malaysian Archipelago, Canberra, Australia, The 

Australian National University E Press. 

Benyei, P., Arreola, G. & Reyes-Garcia, V. 2019. Storing and sharing: A review of indigenous 

and local knowledge conservation initiatives. Ambio. 

Berkes, F. 1992. Success and failure in marine coastal fisheries of Turkey. Making the commons 

work: Theory, practice, and policy, 161-182. 



 263 

Berkes, F. 1993. Traditional ecological knowledge in perspective. In: INGLIS, J. J. (ed.) 

Traditional ecological knowledge: Concepts and cases. Ottowa, Ontario: International 

Develop Research Centre. 

Berkes, F. 1999. Sacred ecology, Routledge. 

Berkes, F. 2004. Rethinking Community-Based Conservation. Conservation Biology, 18, 621-

630. 

Berkes, F., Colding, J. & Folke, C. 2000. Rediscovery of traditional ecological knowledge as 

adaptive management. Ecological Applications, 10, 1251-1262. 

Berlin, B. 1968. Covert Categories and Folk Taxonomies. American Anthropologist, 70, 290-

299. 

Berlin, B., Breedlove, D. E. & Raven, P. H. 1973. General principals of classification and 

nomenclature in folk biology. American Anthropologist, 75, 214-242. 

Bernard, H. R. 2011. Research methods in anthropology: Qualitative and quantitative 

approaches, Rowman & Littlefield. 

Bernard, H. R., Wutich, A. & Ryan, G. W. 2016. Analyzing qualitative data: Systematic 

approaches, SAGE publications. 

Bertrand, J. 2011. ‘Indigenous peoples' rights’ as a strategy of ethnic accommodation: 

contrasting experiences of Cordillerans and Papuans in the Philippines and Indonesia. 

Ethnic and Racial Studies, 34, 850-869. 

Bhagwat, S. A. & Rutte, C. 2006. Sacred Groves: Potential for Biodiversity Management. 

Frontiers in Ecology and the Environment, 4, 519-524. 

BirdLife International. 2020. Species factsheet: Casuarius unappendiculatus. Downloaded from 

http://www.birdlife.org on 24/04/2020. [Online]. Available: http://www.birdlife.org 

[Accessed]. 

Blaikie, P. 2006. Is Small Really Beautiful? Community-based Natural Resource Management in 

Malawi and Botswana. World Development, 34, 1942-1957. 

Blaser, M. 2014. Ontology and Indigeneity: On the political ontology of heterogeneous 

assemblages. cultural geographies, 21, 49-58. 



 264 

Blum, W. 2003. Killing hope: US military and CIA interventions since World War II, Zed Books. 

Boakes, E. H., Rout, T. M., Collen, B. & Hodgson, D. 2015. Inferring species extinction: the use 

of sighting records. Methods in Ecology and Evolution, 6, 678-687. 

Bodin, Ö. & Crona, B. I. 2009. The role of social networks in natural resource governance: What 

relational patterns make a difference? Global Environmental Change, 19, 366-374. 

Bong, I. W., Felker, M. E. & Maryudi, A. 2016. How Are Local People Driving and Affected by 

Forest Cover Change? Opportunities for Local Participation in REDD+ Measurement, 

Reporting and Verification. PLoS One, 11, e0145330. 

Boomgaard, P. 1999. Oriental nature, its friends and its enemies: conservation of nature in late-

colonial Indonesia, 1889-1949. Environ Hist Camb, 5, 257-92. 

Bose, P. 2011. Forest tenure reform: exclusion of tribal women’s rights in semi-arid rajasthan, 

India. International Forestry Review, 13, 220 - 232. 

Brechin, S. R., Wilshusen, P. R., Fortwangler, C. L. & West, P. C. 2011. Beyond the Square 

Wheel: Toward a More Comprehensive Understanding of Biodiversity Conservation as 

Social and Political Process. Society & Natural Resources, 15, 41-64. 

Breman, J. 1988. The Shattered Image: Construction and Deconstruction of The Village in 

Colonial Asia, Foris Publications USA. 

Brewer, D. D. 1995. Cognitive indicators of knowledge in semantic domains. Journal of 

Quantitative Anthropology, 5, 107-128. 

Brewer, D. D. 2002. Supplementary interviewing techniques to maximize output in free listing 

tasks. Field methods, 14, 108-118. 

Brewer, D. D., Garrett, S. B. & Rinaldi, G. 2002. Free-listed items are effective cues for eliciting 

additional items in semantic domains. Applied Cognitive Psychology: The Official 

Journal of the Society for Applied Research in Memory and Cognition, 16, 343-358. 

Brightman, M. & Lewis, J. 2017. The Anthropology of Sustainability: Beyond development and 

progress, Basingstoke, Palgrave Macmillan. 

Brittain, S. 2020. Integrating local knowledge into wildlife population monitoring. PhD Thesis, 

Oxford. 



 265 

Brittain, S., Ngo Bata, M., De Ornellas, P., Milner-Gulland, E. J. & Rowcliffe, M. 2018. 

Combining local knowledge and occupancy analysis for a rapid assessment of the 

forest elephant Loxodonta cyclotis in Cameroon's timber production forests. Oryx, 1-

11. 

Brockington, D. & Igoe, J. 2006. Eviction for conservation: A global overview. Conservation 

and Society, 4, 424-472. 

Brockington, D. & Wilkie, D. 2015. Protected areas and poverty. PHILOSOPHICAL 

TRANSACTIONS OF THE ROYAL SOCIETY B-BIOLOGICAL SCIENCES, 370. 

Bromley, D. W., McKean, M. A., Gilles, J. L., Oakerson, R. J. & Runge, C. F. 1992. Making the 

Commons Worktheory, practice and policy. 

Brook, B. W., Buettel, J. C. & Jaric, I. 2019. A fast re-sampling method for using reliability 

ratings of sightings with extinction-date estimators. Ecology, 100. 

Brosius, J. P., Tsing, A. L. & Zerner, C. 1998. Representing communities: Histories and politics 

of community-based natural resource management. 

Brundige, E., King, W., Vahali, P., Vladeck, S. & Yuan, X. 2004. Indonesian Human Rights 

Abuses in West Papua: Application of the Law of Genocide to the History of 

Indonesian Control. Allard K. Lowenstein International Human Rights Clinic, Yale Law 

School. 

Brush, S. B. 2011. Whose knowledge, whose genes, whose rights? In: BRUSH, S. B. & 

STABINSKY, D. (eds.) Valuing local knowledge: indigenous people and intellectual 

property rights. Washington D.C.: Island Press. 

Bryant, J. V., Brule, A., Wong, M. H. G., Hong, X., Zhou, Z., Han, W., Jeffree, T. E. & Turvey, S. 

T. 2016. Detection of a New Hainan Gibbon (Nomascus hainanus) Group Using 

Acoustic Call Playback. International Journal of Primatology, 37, 534-547. 

Buckland, S. T., Anderson, D. R., Burnham, K. P., Laake, J. L., Borchers, D. L. & Thomas, L. 

2001. Introduction to distance sampling estimating abundance of biological 

populations, Oxford University Press. 

Budiardjo, C. & Liong, L. S. 1988. West Papua: the obliteration of a people, Tapol Thornton 

Heath. 



 266 

Bulmer, R. 1967. Why is the Cassowary Not a Bird? A problem of zoological taxonomy among 

the Karam of the New Guinea Highlands. Man, 2, 5. 

Bulmer, R. N. H. 1974. Folk biology in the New Guinea Highlands. Social Science Information, 

13, 9-28. 

Burns, P. 2007. Custom, that is before all law. The Revival of Tradition in Indonesian Politics. 

Routledge. 

Burton, M. L. 1968. Multidimensional scaling of role terms. PhD Thesis, Stanford University. 

Burton, M. L. 1972. Semantic dimensions of occupational names. In: ROMNEY, A. K., 

SHEPARD, R. N. & NERLOVE, S. B. (eds.) Multidimensional scaling: Aplications in the 

behavioral sciences. 

Busch, J., Ferretti-Gallon, K., Engelmann, J., Wright, M., Austin, K. G., Stolle, F., Turubanova, 

S., Potapov, P. V., Margono, B., Hansen, M. C. & Baccini, A. 2015. Reductions in 

emissions from deforestation from Indonesia's moratorium on new oil palm, timber, 

and logging concessions. Proc Natl Acad Sci U S A, 112, 1328-33. 

Büscher, B., Sullivan, S., Neves, K., Igoe, J. & Brockington, D. 2012. Towards a Synthesized 

Critique of Neoliberal Biodiversity Conservation. Capitalism Nature Socialism, 23, 4-30. 

Butt, L. 2005. Lipstick Girls" and "Fallen Women": AIDS and Conspiratorial Thinking in Papua, 

Indonesia. Cultural Anthropology, 20, 412-441. 

Caldwell, K. 1934. The International Conference for the Protection of Fauna and Flora of Africa. 

Journal of the Society for Preservation of Fauna in the Empire, 22, 45-52. 

Campbell, J. 2002. A critical appraisal of participatory methods in development research. 

International Journal of Social Research Methodology, 5, 19-29. 

Carlsson, L. 2000. Policy networks as collective action. Policy studies journal, 28, 502-520. 

Cernea, M. M. 2005. ‘Restriction of access’ is displacement: a broader concept and policy. 

Forced Migration Review, 23, 48-49. 

Cerny, B. A. & Kaiser, H. F. 1977. A study of a measure of sampling adequacy for factor-

analytic correlation matrices. Multivariate behavioral research, 12, 43-47. 



 267 

Chandler, D. & Reid, J. 2018. ‘Being in Being’: Contesting the Ontopolitics of Indigeneity. The 

European Legacy, 23, 251-268. 

Chao, S. 2018. The Plastic Cassowary: Problematic ‘Pets’ in West Papua. Ethnos, 1-21. 

Chao, S. 2019a. Culture, food and environment: Indigenous experiences of hunger in West 

Papua. School of Philosophical and Historical Inquiry & Charles Perkins Centre: 

University of Sydney. 

Chao, S. 2019b. How land grabbers co-opt indigenous ritual traditions in Papua: Q&A with 

anthropologist Sophie Chao. In: THE GECKO PROJECT AND MONGABAY (ed.). 

Charnley, S., Fischer, A. P. & Jones, E. T. 2007. Integrating traditional and local ecological 

knowledge into forest biodiversity conservation in the Pacific Northwest. Forest 

Ecology and Management, 246, 14-28. 

Clammer, J. 2002. Beyond the cognitive paradogm: majority knowledges and local discourses 

in  non-western donor society. In: SILLITOE, P., BICKER, A. & POTTIER, J. (eds.) 

Participating in development: approaches to indigenous knowledge. USA and Canada: 

Routledge. 

Clarivate Analytics 2020. EndNote. 9.3.2 ed. 

Clarke, W. C. 1990. Learning from the past: Traditional Knowledge and Sustainable 

Development. The Contemporary Pacific, 2, 233-253. 

Clements, C. F., Worsfold, N. T., Warren, P. H., Collen, B., Clark, N., Blackburn, T. M. & 

Petchey, O. L. 2013. Experimentally testing the accuracy of an extinction estimator: 

Solow's optimal linear estimation model. J Anim Ecol, 82, 345-54. 

Cleveland, D. A. & Murray, S. C. 1997. The world’s crop genetic resources and the rights of 

indigenous farmers. Current Anthropology, 38. 

Cohen, J. 1994. The earth is round (p<. 05). American psychologist, 49, 997. 

Colchester, M. 1986a. Banking on disaster: International support for transmigration. The 

Ecologist, 16. 

Colchester, M. 1986b. The struggle for land: Tribal peoples in the face of the transmigration 

programme. The Ecologist, 16. 



 268 

Colchester, M. 2000. Self-Determination or Environmental Determinism for Indigenous Peoples 

in Tropical Forest Conservation. Conservation Biology, 14, 1365-1367. 

Colding, J. & Folke, C. 2001. Social taboos:“invisible” systems of local resource management 

and biological conservation. Ecological applications, 11, 584-600. 

Collier, K. 1985. Happiness is giving: Aspects of Tabla social organization. Irian: Bulletin of Irian 

Jaya, 13. 

Conklin, H. C. 1954. The relation of Hanunòo culture to the plant world. PhD Thesis, Yale 

University. 

Cooke, B. & Kothari, U. 2002. Participation: The new tyranny?, Zed Books. 

Costanza, R., Graumlich, L. & Steffen, W. L. 2007. Sustainability or collapse?: An integrated 

history and future of people on Earth, Mit Press. 

Cristancho, S. & Vining, J. 2004. Culturally defined keystone species. Research in Human 

Ecology, 11. 

Croal, P. & Darou, W. 2002. Canadian First Nations’ experiences with international 

development. In: SILLITOE, P., BICKER, A. & POTTIER, J. (eds.) Participating in 

development: approaches to indigenous knowledge. 

Curran, B., Sunderland, T., Maisels, F., Oates, J., Asaha, S., Balinga, M., Defo, L., Dunn, A., 

Telfer, P., Usongo, L., Loebenstein, K. & Roth, P. 2009. Are central Africa′s protected 

areas displacing hundreds of thousands of rural poor? Conservation and Society, 7. 

Danielsen, F., Burgess, N. D., Balmford, A., Donald, P. F., Funder, M., Jones, J. P., Alviola, P., 

Balete, D. S., Blomley, T., Brashares, J., Child, B., Enghoff, M., Fjeldsa, J., Holt, S., 

Hubertz, H., Jensen, A. E., Jensen, P. M., Massao, J., Mendoza, M. M., Ngaga, Y., 

Poulsen, M. K., Rueda, R., Sam, M., Skielboe, T., Stuart-Hill, G., Topp-Jorgensen, E. & 

Yonten, D. 2009. Local participation in natural resource monitoring: a characterization 

of approaches. Conserv Biol, 23, 31-42. 

Danielsen, F., Mendoza, M. M., Tagtag, A., Alviola, P. A., Balete, D. S., Jensen, A. E., Enghoff, 

M. & Poulsen, M. K. 2007. Increasing conservation management action by involving 

local people in natural resource monitoring. Ambio, 36, 566-570. 



 269 

Dao, H. T., Smith-Keune, C., Wolanski, E., Jones, C. M. & Jerry, D. R. 2015. Oceanographic 

currents and local ecological knowledge indicate, And Genetics does not refute, A 

Contemporary pattern of larval dispersal for the ornate spiny lobster, Panulirus ornatus 

in the south-East asian archipelago. PLoS ONE, 10, e0124568. 

Davenport, C., Pequin, O. & de Vries, P. J. A. 2017. Delias maaikeae, a new species from the 

Cyclops Mountains, Papua, Indonesia (Lepidoptera: Pieridae). Suara Serangga Papua, 

10. 

Davidson, J. & Henley, D. 2007. The revival of tradition in Indonesian politics: The deployment 

of adat from colonialism to indigenism, Routledge. 

Davidson-Hunt, I. J., Turner, K. L., Mead, A. T. P., Cabrera-Lopez, J., Bolton, R. & Idrobo, C. J. 

2012. Biocultural design: a new conceptual framework for sustainable development in 

rural indigenous and local communities. Sapiens, 5. 

Davis, A. & Ruddle, K. 2010. Constructing confidence: rational skepticism and systematic 

enquiry in local ecological knowledge research. Ecological Applications, 20, 880-894. 

Davis, W. 2009. The wayfinders: Why ancient wisdom matters in the modern world, House of 

Anansi. 

de Bruijn, J. V. 1958. Anthropological research in Netherlands New Guinea since 1950. 

Oceania, 132-163. 

De Thoisy, B., Brosse, S. & Dubois, M. A. 2008. Assessment of large-vertebrate species 

richness and relative abundance in neotropical forest using line-transect censuses: what 

is the minimal effort required? Biodiversity Conservation, 17, 2627-2644. 

De Vos, J. M., Joppa, L. N., Gittleman, J. L., Stephens, P. R. & Pimm, S. L. 2015. Estimating the 

normal background rate of species extinction. Conserv Biol, 29, 452-62. 

de Vries, P. J. 2018. 

Departemen Dalam Negeri 1986. Himpunan Materi Peraturan Pelaksanaan Undang-Undang 

No.5 Tahun 1979 tentang Pemerintahan Desa. 

DeWalt, B. R. 1994. Using indigenous knowledge to improve agriculture and natural resource 

management. Human organization, 123-131. 



 270 

Dickson, D. 1999. ICSU seeks to classify ‘traditional knowledge’. Nature, 401. 

Donovan, D. G. & Puri, R. K. 2004. Learning from Traditional Knowledge of Non-timber Forest 

Products: Penan Benalui and the Autecology of Aquilaria in Indonesian Borneo. 

Ecology & Society, 9, 1-1. 

Doolittle, A. 2015. Methodological pluralism in political ecology. In: BRYANT, R. L. (ed.) The 

international handbook of political ecology. UK and USA: Edward Elgar Publishing. 

Dor, T., Heskam, A., Madison, I. & Reichel, K. 2013. Missing the Poorest for the Trees? REDD+ 

and the Links between Forestry, Resilience and Peacebuilding. International Alert. 

Dressler, W. & et, a. 2010. From hope to crisis and back again? A critical history of the global 

CBNRM narrative. Environmental Conservation, 37, 5-15. 

Duffy, R., Masse, F., Smidt, E., Marijnen, E., Buscher, B., Verweijen, J., Ramutsindela, M., 

Simlai, T., Joanny, L. & Lunstrum, E. 2019. Why we must question the militarisation of 

conservation. Biol Conserv, 232, 66-73. 

Dushoff, J., Kain, M. P., Bolker, B. M. & O’Hara, R. B. 2019. I can see clearly now: 

Reinterpreting statistical significance. Methods in Ecology and Evolution. 

Dutton Peter, H., Hitipeuw, C., Zein, M., Benson Scott, R., Petro, G., Pita, J., Rei, V., Ambio, L. 

& Bakarbessy, J. 2007. Status and Genetic Structure of Nesting Populations of 

Leatherback Turtles (Dermochelys coriacea) in the Western Pacific. Chelonian 

Conservation & Biology, 6, 47-53. 

Eaton, P. 2005. Land Tenure, Conservation and Development in Southeast Asia, USA and 

Canada, RoutledgeCurzon. 

Efferth, T., Banerjee, M., Paul, N. W., Abdelfatah, S., Arend, J., Elhassan, G., Hamdoun, S., 

Hamm, R., Hong, C., Kadioglu, O., Nass, J., Ochwangi, D., Ooko, E., Ozenver, N., 

Saeed, M. E., Schneider, M., Seo, E. J., Wu, C. F., Yan, G., Zeino, M., Zhao, Q., Abu-

Darwish, M. S., Andersch, K., Alexie, G., Bessarab, D., Bhakta-Guha, D., Bolzani, V., 

Dapat, E., Donenko, F. V., Efferth, M., Greten, H. J., Gunatilaka, L., Hussein, A. A., 

Karadeniz, A., Khalid, H. E., Kuete, V., Lee, I. S., Liu, L., Midiwo, J., Mora, R., 

Nakagawa, H., Ngassapa, O., Noysang, C., Omosa, L. K., Roland, F. H., Shahat, A. A., 

Saab, A., Saeed, E. M., Shan, L. & Titinchi, S. J. 2016. Biopiracy of natural products and 

good bioprospecting practice. Phytomedicine, 23, 166-73. 



 271 

Eisemberg, C. C., Rose, M., Yaru, B. & Georges, A. 2011. Demonstrating decline of an iconic 

species under sustained indigenous harvest – The pig-nosed turtle (Carettochelys 

insculpta) in Papua New Guinea. Biological Conservation, 144, 2282-2288. 

Ellen, R. 2002. ‘Déjà vu, all over again’, again: reinvention and progress in applying local 

knowledge to development. In: SILLITOE, P., BICKER, A. & POTTIER, J. (eds.) 

Participating in development: approaches to indigenous knowledge. 

Ellen, R. 2008. Indigenous knowledge of the rainforest: perception, extraction and 

conservation, 1997. In: MALONEY, B. K. (ed.) Human activities and the tropical 

rainforest. Dordrectht, Netherlands: Kluwer Academic Publishers. 

Ellen, R., Austin, R. L. & Austin, R. L. 2000. The cultural relations of classification, an analysis of 

Nualu animal categories from Central Seram. Journal of ethnobiology, 20, 193-195. 

Ellen, R. & Harris, H. 1996. Concepts of indigenous knowledge in scientific and development 

studies literature: a critical assessment. Draft paper. East-West Environmental 

Linkages. 

Elmslie, J. 2017. The Great Divide: West Papuan Demographics Revisited; Settlers Dominate 

Coastal Regions but the Highlands Still Overwhelmingly Papuan. The Asia Pacific 

Journal, 15. 

Elmslie, J. & Webb-gannon, C. 2013. A slow-motion genocide: Indonesian rule in West Papua. 

Griffith Journal of Law and Human Dignity, 1, 142-166. 

Epistema Institute. no date. Available: http://epistema.or.id [Accessed]. 

Escobar, A. Notes on the ontology of design.  Sawyer Seminar, Indigenous Cosmopolitics: 

Dialogues about the Reconstitution of Worlds, organized by Marisol de La Cadena and 

Mario Blaser, October, 2012. 

Fa, J. E., Watson, J. E. M., Leiper, I., Potapov, P., Evans, T. D., Burgess, N. D., Molnár, Z., 

Fernández-Llamazares, Á., Duncan, T., Wang, S., Austin, B. J., Jonas, H., Robinson, C. 

J., Malmer, P., Zander, K. K., Jackson, M. V., Ellis, E., Brondizio, E. S. & Garnett, S. T. 

2020. Importance of Indigenous Peoples’ lands for the conservation of Intact Forest 

Landscapes. Frontiers in Ecology and the Environment, 18, 135-140. 



 272 

Fairhead, J. & Leach, M. 1994. Contested Forests: Modern Conservation and Historical Land 

Use in Guinea's Ziama Reserve. African Affairs, 93, 481-512. 

Fairhead, J., Leach, M. & Scoones, I. 2012. Green Grabbing: a new appropriation of nature? 

Journal of Peasant Studies, 39, 237-261. 

Fasseur, C. 2007. Colonial dilemma: Van Vollenhoven and the struggle between adat law and 

western law in Indonesia. The Revival of Tradition in Indonesian Politics. Routledge. 

Fearnside, P. M. 1997. Transmigration in Indonesia: Lessons from Its Environmental and Social 

Impacts. Environmental Management, 21, 553-570. 

Fernández-Llamazares, Á. & Cabeza, M. 2018. Rediscovering the Potential of Indigenous 

Storytelling for Conservation Practice. Conservation Letters, 11. 

Field, A. P., Miles, J. & Field, Z. 2012. Discovering statistics using R/Andy Field, Jeremy Miles, 

Zoë Field. London; Thousand Oaks, Calif.: Sage. 

Fisher, M. A., Moeliono, M., Mulyana, A., Yuliani, E. L., Adriadi, A., Kamaluddin, Judda, J. & 

Sahide, M. A. K. 2018. Assessing the new social forestry project in Indonesia: 

recognition, livelihood and conservation? International Forestry Review, 20. 

Flannery, T. F. 1995. Mammals of New Guinea, Chatsworth, Australia, Reed Books. 

Flannery, T. F. & Groves, C. P. 1998. A revision of the genus Zaglossus (Monotremata, 

Tachyglossidae), with description of new species and subspecies. Mammalia, 62, 367-

396. 

Foley, W. A. 2000. The languages of New Guinea. Annual Review of Anthropology, 29, 357-

404. 

Folke, C., Hahn, T., Olsson, P. & Norberg, J. 2005. Adaptive Governance of Social-Ecological 

Systems. Annual Review of Environment and Resources, 30, 441-473. 

Forth, G. 2010. Folk knowledge and distribution of the komodo dragon (varanus komodoensis) 

on Flores Island. Journal of ethnobiology, 30, 289-307. 

Foucault, M. 1980. Power/knowledge: Selected interviews and other writings, 1972-1977, 

Vintage. 



 273 

Foucault, M. 1991. Governmentality. In: BURCHELL, G., GORDON, C. & MILLER, P. (eds.) The 

Foucault Effect: Studies in governmentality. 

Franco, F. M., Ghani, B. A. A. & Hidayati, S. 2014a. Biocultural importance of the Tanying 

Koompassia excelsa (Becc.) Taub. tree for the Berawan of Loagan Bunut, Sarawak, 

Malaysia. Indian Journal of Traditional Knowledge, 13, 63-69. 

Franco, F. M., Ghani, B. A. A. & Hidayati, S. 2014b. Terras (Eusideroxylon zwageri Teijsm. & 

Binn.), a cultural keystone species of the Berawan people of Sarawak, Malaysia. 

Pertanika Journal of Social Science and Humanities, 22, 891-902. 

Free Papua Movement. Statement on behalf of the Free Papua Movement.  UN Working 

Group on Indigenous Populations, third session. 20th July - 3rd August, 1984. 

Freed, S., Dujon, V., Granek, E. F. & Mouhhidine, J. 2016. Enhancing small-scale fisheries 

management through community engagement and multi-community partnerships: 

Comoros case study. MARINE POLICY, 63, 81-91. 

Freudenberger, M. S. 1993. Regenerating the gum arabic economy: Local-level resource 

management in Northern Senegal. 

Friedman, J. 1994. Cultural identity and global process, Sage. 

Gadgil, M. 1987. Diversity: Cultural and Biological. Trends Ecol Evol, 2. 

Gardner, P. 2001. Rethinking foragers’ handling of environmental ans subsistence knowledge. 

7th CHAGS Conference. Edinburgh. 

Garibaldi, A. & Turner, N. 2004. Cultural keystone species: Implications for ecological 

conservation and restoration. Ecology and Society, 9. 

Garnett, S. T., Burgess, N. D., Fa, J. E., Fernández-Llamazares, Á., Molnár, Z., Robinson, C. J., 

Watson, J. E. M., Zander, K. K., Austin, B., Brondizio, E. S., Collier, N. F., Duncan, T., 

Ellis, E., Geyle, H., Jackson, M. V., Jonas, H., Malmer, P., McGowan, B., Sivongxay, A. 

& Leiper, I. 2018. A spatial overview of the global importance of Indigenous lands for 

conservation. Nature Sustainability, 1, 369-374. 

Garrote, G. & De Ayala, R. P. 2015. Assessing unverified observation data used for estimating 

Iberian lynx distribution. European journal of wildlife research, 61, 801-806. 



 274 

Gatewood, J. B. 1984. Familiarity, vocabulary size, and recognition ability in four semantic 

domains. American Ethnologist, 11, 507-527. 

Gaveau, D. 2019. Drivers of forest loss in Papua and West Papua. CIFOR,. 

Gavin, M. C., McCarter, J., Mead, A., Berkes, F., Stepp, J. R., Peterson, D. & Tang, R. 2015. 

Defining biocultural approaches to conservation. Trends Ecol Evol, 30, 140-5. 

Gellately, R. & Kiernan, B. 2003. The specter of genocide: Mass murder in historical 

perspective, Cambridge university press. 

Gietzelt, D. 1989. The Indonesianization of West Papua. Oceania, 59, 201-221. 

Gilles, J. L., Hammoudi, A. & Mahdi, M. 1992. Oukaimedene, Morocco: A high mountain 

agdal. Making the commons work: Theory, practice, and policy, 229-46. 

Glaser, M., Baitoningsih, W., Ferse Sebastian, C. A., Neil, M. & Deswandi, R. 2010. Whose 

sustainability? Top–down participation and emergent rules in marine protected area 

management in Indonesia. Marine Policy, 34, 1215-1225. 

Golden, C. D., Wrangham, R. W. & Brashares, J. S. 2013a. Assessing the accuracy of 

interviewed recall for rare, highly seasonal events: the case of wildlife consumption in 

Madagascar. Animal Conservation, 16, 597-603. 

Golden, C. D., Wrangham, R. W. & Brashares, J. S. 2013b. Practical directions for the use of 

recall data in conservation science. Animal Conservation, 16, 608-609. 

Goldman, M. J., Turner, M. D. & Daly, M. 2018. A critical political ecology of human 

dimensions of climate change: Epistemology, ontology, and ethics. Wiley 

Interdisciplinary Reviews: Climate Change, 9. 

Goodman, S. N. 1999. Toward evidence-based medical statistics. 1: The P value fallacy. Annals 

of internal medicine, 130, 995-1004. 

Gorenflo, L. J., Romaine, S., Mittermeier, R. A. & Walker-Painemilla, K. 2012. Co-occurrence of 

linguistic and biological diversity in biodiversity hotspots and high biodiversity 

wilderness areas. Proc Natl Acad Sci U S A, 109, 8032-7. 

Gosler, A. 2012. Ethno-Ornithology: birds, indigenous peoples, culture and society, Earthscan. 



 275 

Gosler, A. G. 2017. The Human Factor: Ecological Salience in Ornithology and Ethno-

Ornithology. Journal of Ethnobiology, 37, 637-662. 

Gross, M. 2018. Can vanishing wildlife evolve back? Current Biology, 28, R1283-R1286. 

Gumbs, R., Gray, C. L., Bohm, M., Hoffmann, M., Grenyer, R., Jetz, W., Meiri, S., Roll, U., 

Owen, N. R. & Rosindell, J. 2020. Global priorities for conservation of reptilian 

phylogenetic diversity in the face of human impacts. Nat Commun, 11, 2616. 

Haller, T., Acciaioli, G. & Rist, S. 2016. Constitutionality: Conditions for Crafting Local 

Ownership of Institution-Building Processes. Society & Natural Resources, 29, 68-87. 

Hann, C. M. 1998. Property relations: renewing the anthropological tradition, Cambridge 

University Press. 

Hardin, G. 1968. The tradegy of the commons. Science, 162, 1243-1248. 

Hardjono, J. M. 1977. Transmigration in Indonesia, Oxford Univ. Press. 

Harris, N. L., Goldman, E., Gabris, C., Nordling, J., Minnemeyer, S., Ansari, S., Lippmann, M., 

Bennett, L., Raad, M., Hansen, M. & Potapov, P. 2017. Using spatial statistics to 

identify emerging hot spots of forest loss. Environmental Research Letters, 12. 

Harrison, K. D. 2008. When languages die: The extinction of the world's languages and the 

erosion of human knowledge, Oxford University Press. 

Hayden, S. S. 1942. The International Protection of Wild Life, Columbia Univer. Press. 

Heckler, S. 2009a. Introduction. In: HECKLER, S. (ed.) Landscape, process and power: re-

evaluating traditional environmental knowledge. Berghahn. 

Heckler, S. 2009b. Landscape, Process and Power: A Re-evaluating Traditional Environmental 

Knowledge, Berghahn Books. 

Helgen, K. M., Opiang, M. D. & Thomas, W. H. 2011. The mammal fauna of Wanakipa, 

Southern Highlands Province, Papua New Guinea. RAP Bulletin of Biological 

Assessment, 60, 246-258. 

Henley, D. & Davidson, J. S. 2007. Introduction: Radical conservatism - the protean politics of 

adat. In: DAVIDSON, J. S. & HENLEY, D. (eds.) The revival of tradition in Indonesian 



 276 

politics: The deployment of adat from colonialism to indigenism. London and New 

York: Routledge. 

Hidup Biasa. 2012. Tablasupa Nickel Mining’s drilling rig burnt, three imprisoned [Online]. 

Available: http://hidupbiasa.blogspot.com/2012/03/tablasupa-nickel-minings-drilling-

rig.html [Accessed 20th March 2020]. 

Hijjang, P., Ismail, A., Marhadi, A., Frank, S. A. K., Sokoy, F. & Idris, U. 2018. Puyakhabhu: Local 

wisdom values in environmental management at Sentani indigenous community in 

Jayapura Regency, Papua. International Journal of Arts & Sciences, 11, 59-65. 

Hobart, M. 1993. Introduction: the growth of ignorance? An Anthropological critique of 

development: the growth of ignorance? London: Routeledge. 

Holleman, J. F. 1981. Van Vollenhoven on Indonesian Adat Law, Springer. 

Holmes, G. & Cavanagh, C. J. 2016. A review of the social impacts of neoliberal conservation: 

Formations, inequalities, contestations. Geoforum, 75, 199-209. 

Homewood, K. 2017. “They call it Shangri-La”: Sustainable conservation, or African 

Enclosures? In: BRIGHTMAN, M. & LEWIS, J. (eds.) The Anthropology of Sustainability: 

BEyond Development and Progress. 

Hope, G. S. 2007. The history of human impact on New Guinea. In: MARSHALL, A. J. & 

BEEHLER, B. M. (eds.) The ecology of Papua: part two. Singapore: Periplus Editions. 

Hughes, R. & Flintan, F. 2001. Integrating Conservation and Development Experience: A 

review and bibliography of the ICDP Literature. Biodiversity and Livelihoods Issue 

Papers. IIED. 

Hunn, E. 1999. Size as limiting the recognition of biodiversity in folkbiological classifications: 

One of four factors governing the cultural recognition of biological taxa. In: MEDIN, D. 

L. & ALTRAN, S. (eds.) Folkbiology. 

Hunn, E. 2007. Ethnobiology in four phases. J Ethnobiol, 27. 

Hutton, J., Adams, W. & Murombedzi, J. 2005. Back to the barriers? Changing narratives in 

biodiversity conservation. Forum for Development Studies, 32, 342-370. 



 277 

Huwae, M. A. & Ronsumbre, A. Identity as shortcut to access power of West Papua.  

International Conference on Ethics in Governance, 2016. Atlantis Press. 

Igoe, J. & Brockington, D. 2007. Neoliberal Conservation: A Brief Introduction. Conservation 

and Society, 5, 432-449. 

IMF. 2001. The mystery of capital. Finance and development [Online]. Available: 

https://www.imf.org/external/pubs/ft/fandd/2001/03/desoto.htm [Accessed 2016]. 

Ingold, T. 2002. The perception of the environment: essays on livelihood, dwelling and skill, 

Routledge. 

Ingram, G. B. 1994. Rainforest Conservation Initiated by Traditional Island Communities: 

Implications for Development Planning. Canadian Journal of Development Studies / 

Revue canadienne d'études du développement, 15, 193-218. 

International Crisis Group 2003. Dividing Papua: How not to do it. ICG Asia Briefing Paper. 

International Labour Organization 1989. C169 - Indigenous and Tribal Peoples Convention. 

Labour Standards. 

Irawan, B., Gruber, F., Finkeldey, R. & Gailing, O. 2016. Linking indigenous knowledge, plant 

morphology, and molecular differentiation: the case of ironwood (Eusideroxylon 

zwageri Teijsm. et Binn.). Genetic Resources and Crop Evolution, 63, 1297-1306. 

Isaac, N. J., Turvey, S. T., Collen, B., Waterman, C. & Baillie, J. E. 2007. Mammals on the 

EDGE: conservation priorities based on threat and phylogeny. PLoS One, 2, e296. 

Iskandar, J., Iskandar, B. S. & Partasasmita, R. 2016. The local knowledge of the rural people on 

species, Role and hunting of birds: Case study in Karangwangi Village, West Java, 

Indonesia. Biodiversitas, 17, 435-446. 

IUCN. 2020. The IUCN red list of threatened species [Online]. Available: 

https://www.iucnredlist.org [Accessed]. 

Jarić, I. & Roberts, D. L. 2014. Accounting for observation reliability when inferring extinction 

based on sighting records. Biodiversity and Conservation, 23, 2801-2815. 



 278 

Jepson, P. & Whittaker, R. J. 2002. Histories of protected areas: Internationalisation of 

conservationist values and their adoption in the Netherlands Indies (Indonesia). 

Environment and History, 8. 

Jim, C. Y. & Xu, S. S. 2003. Getting Out of the Woods. Mountain Research and Development, 

23, 222-226. 

Joa, B., Winkel, G. & Primmer, E. 2018. The unknown known – A review of local ecological 

knowledge in relation to forest biodiversity conservation. Land Use Policy, 79, 520-530. 

Jones, G. W. 1979. Indonesia: The transmigration programme and development planning. 

Migration and development in South-East Asia: A demographic perspective. Oxford 

University Press, Kuala Lumpur, Malaysia, 212-221. 

Jones, J. P., Andriamarovololona, M. M. & Hockley, N. 2008a. The importance of taboos and 

social norms to conservation in Madagascar. Conserv Biol, 22, 976-86. 

Jones, J. P. G. 2011. Monitoring species abundance and distribution at the landscape scale. 

Journal of Applied Ecology, 48, 9-13. 

Jones, J. P. G., Andriamarovololona, M. M., Hockley, N., Gibbons, J. M. & Milner-Gulland, E. J. 

2008b. Testing the use of interviews as a tool for monitoring trends in the harvesting of 

wild species. Journal of Applied Ecology, 45, 1205-1212. 

Jong, H. N. 2019. In Indonesia, a flawed certification scheme lets illegal loggers raze away 

[Online]. Mongabay. Available: https://news.mongabay.com/2019/05/in-indonesia-a-

flawed-certification-scheme-lets-illegal-loggers-raze-away/ [Accessed 2020]. 

Ka’ai-mahuta, R. 2011. The impact of colonisation on te reo Māori: A critical review of the State 

education system. Te Kaharoa, 4. 

Kaiser, H. F. 1974. An index of factorial simplicity. Psychometrika, 39, 31-36. 

Keiluhu, H. J., Pangau-Adam, M. Z., Maury, H. K. & Waltert, M. 2019. Effects of anthropogenic 

disturbance on a Victoria crowned pigeon Goura victoria population in northern Papua, 

Indonesia. Journal of Asia-Pacific Biodiversity, 12, 493-497. 

Kellert, S. R., Mehta, J. N., Ebbin, S. A. & Litchtenfeld, L. L. 2000. Community Natural Resource 

Management: Promise, Rhetoric, and Reality. Society & Natural Resources, 13, 705-

715. 



 279 

King, P., Elmslie, J. & Webb-gannon, C. 2011. Comprehending West Papua, University of 

Sydney, West papua Project at the Centre for Peace and Conflict Studies. 

Kirksey, E. 2012. Freedom in Entangled Worlds: West Papua and the architecture of global 

power, Duke University Press. 

Kirsch, S. 2006. History and the birds of paradise. Surprising connections from New Guinea. 

Expedition: The magazine of the University of Pennsylvania, 48, 15-21. 

Kleden, E. O. 2015. Papua, Indonesia and Climate Change. At the Intersection: Climate 

Change in the Pacific and Resource Exploitation in West Papua. University of Western 

Sydney. 

Klein, N. 2007. The shock doctrine: The rise of disaster capitalism, Macmillan. 

Kristianto, I. & Jepson, P. 2011. Harvesting orange-headed thrush Zoothera citrina chicks in 

Bali, Indonesia: Magnitude, practices and sustainability. ORYX, 45, 492-499. 

Kruskal, J. B. 1964. Nonmetric Multidimensional Scaling: A Numerical Method. Psychometrika, 

29. 

Kuipers, J. C. 1984. Place, names, and authority in Weyéwa ritual speech. Language in Society, 

13, 455-466. 

Kusumaryati, V. 2019. Adat Institutionalisation, the State and the Quest for Self-Determination 

in West Papua. The Asia Pacific Journal of Anthropology, 21, 1-16. 

Kwok, Y. 2015. The Memory of Savage Anticommunist Killings Still Haunts Indonesia, 50 Years 

On [Online]. Available: https://time.com/4055185/indonesia-anticommunist-massacre-

holocaust-killings-1965/ [Accessed]. 

Lam, D. P. M., Hinz, E., Lang, D. J., Tengö, M., Wehrden, H. v. & Martín-López, B. 2020. 

Indigenous and local knowledge in sustainability transformations research: a literature 

review. Ecology and Society, 25. 

Lancia, R. A., Kendall, W. L., Pollock, K. H. & Nichols, J. D. 2005. Estimating the number of 

animals in wildlife populations. 

Lane, A. J. & Purzycki, B. G. 2016. AnthroTools: Some custom tools for anthropology. R 

package version 0.8. 



 280 

Lawrence, D., Radel, C., Tully, K., Schmook, B. & Schneider, L. 2010. Untangling a decline in 

tropical forest resilience: Constraints on the sustainability of shifting cultivation across 

the globe. Biotropica, 42, 21-30. 

Lee, T. E., Black, S. A., Fellous, A., Yamaguchi, N., Angelici, F. M., Al Hikmani, H., Reed, J. M., 

Elphick, C. S. & Roberts, D. L. 2015. Assessing uncertainty in sighting records: an 

example of the Barbary lion. PeerJ, 3, e1224. 

Lee, T. E., Fisher, D. O., Blomberg, S. P. & Wintle, B. A. 2017. Extinct or still out there? 

Disentangling influences on extinction and rediscovery helps to clarify the fate of 

species on the edge. Glob Chang Biol, 23, 621-634. 

Lee, T. E., McCarthy, M. A., Wintle, B. A., Bode, M., Roberts, D. L., Burgman, M. A. & 

Matthiopoulos, J. 2014. Inferring extinctions from sighting records of variable 

reliability. Journal of Applied Ecology, 51, 251-258. 

Lepu 2017. Depapre Port, the beginning of. 

Lewis, J. 2008. Maintaining abundance, not chasing scarcity: the big challenge for conservation 

in the twenty-first century. Radical Anthropology. 

Li, T. M. 2000a. Articulating Indigenous Identity in Indonesia: Resource Politics and the Tribal 

Slot. Berkeley Workshop on Environmental Politics, Working Paper 00-7. 

Li, T. M. 2000b. Locating indigenous environmental knowledge in Indonesia. Indigenous 

Enviromental Knowledge and Its Transformations: Critical Anthropological 

Perspectives. 

Li, T. M. 2007a. Practices of assemblage and community forest management. Economy and 

Society, 36, 263-293. 

Li, T. M. 2007b. The will to improve: Governmentality, development, and the practice of 

politics, Duke University Press. 

Li, T. M. 2014. Land's end: capitalist relations on an indigenous frontier, Duke University Press. 

Li, T. M. Commons, co-ops and corporations: Assembling Indonesia’s 21st century land reform.  

POLLEN 18, 2018 Oslo. 



 281 

Li, T. M. 2020. Epilogue: Customary Land Rights and Politics, 25 Years On. The Asia Pacific 

Journal of Anthropology, 21, 77-84. 

Lindenmayer, D. B., Gibbons, P., Bourke, M., Burgman, M., Dickman, C. R., Ferrier, S., 

Fitzsimons, J., Freudenberger, D., Garnett, S. T., Groves, C., Hobbs, R. J., Kingsford, R. 

T., Krebs, C., Legge, S., Lowe, A. J., McLean, R., Montambault, J., Possingham, H. P., 

Radford, J., Robinson, D., Smallbone, L., Thomas, D., Varcoe, T., Vardon, M., Wardle, 

G., Woinarski, J. C. Z. & Zerger, A. 2012. Improving biodiversity monitoring. Austral 

Ecology, 37, 285-294. 

Lindenmayer, D. B. & Likens, G. E. 2009. Adaptive monitoring: a new paradigm for long-term 

research and monitoring. Trends Ecol Evol, 24, 482-6. 

Lizarralde, M. 2001. Biodiversity and loss of indigenous languages and knowledge in South 

America In: Maffi L, editor. On biocultural diversity: linking language, knowledge, and 

the environment. Washington,[DC]: Smithsonian Institution Press. 

Lövbrand, E., Beck, S., Chilvers, J., Forsyth, T., Hedrén, J., Hulme, M., Lidskog, R. & 

Vasileiadou, E. 2015. Who speaks for the future of Earth? How critical social science 

can extend the conversation on the Anthropocene. Global Environmental Change, 32, 

211-218. 

Lund, J., Balooni, K. & Casse, T. 2009. Change We can Believe in? Reviewing Studies on the 

Conservation Impact of Popular Participation in Forest Management. Conservation and 

Society, 7, 71. 

Lutgendorf, P. 2007. Hanuman's tale: the messages of a divine monkey, Oxford University 

Press. 

Lyra-Jorge, M. C., Ciocheti, G., Pivello, V. R. & Meirelles, S. T. 2008. Comparing methods for 

sampling large- and medium-sized mammals: camera traps and track plots. European 

Journal of Wildlife Research, 54, 739-744. 

Mack, A. L. & West, P. 2005. Ten Thousand Tonnes of Small Animals: Wildlife Consumption in 

Papua New Guinea, a Vital Resource in Need of Management. Resource Management 

in Asia-Pacific, 61. 

Maffi, L. 2001. Linking language and environment: A coevolutionary perspective. New 

directions in anthropology and environment: Intersections, 24-48. 



 282 

Maffi, L. 2005. Linguistic, cultural, and biological diversity. Annu Rev Anthropol, 29. 

Maffi, L. & Woodley, E. 2012. Biocultural diversity conservation: a global sourcebook, 

Routledge. 

Manne, L. L. 2003. Nothing has yet lasted forever: current and threatened levels of biological 

and cultural diversity. Evolutionary Ecology Research, 5, 517-527. 

Mansoben, J. R. 2006. The socio-cultural plurality of Papuan society. In: MARCHALL, J. R. & 

BEEHLER, B. M. (eds.) The ecology of Papua, Part two. Singapore: Periplus Editions. 

Margono, B. A., Potapov, P. V., Turubanova, S., Stolle, F. & Hansen, M. C. 2014. Primary forest 

cover loss in Indonesia over 2000–2012. Nature Climate Change, 4, 730-735. 

Marjokorpi, A. & Ruokolainen, K. 2003. The role of traditional forest gardens in the 

conservation of tree species in West Kalimantan, Indonesia. Biodiversity and 

Conservation, 12, 799-822. 

Marshall, A. J. 2007. The diversity and conservation of Papua’s Ecosystems. In: MARSHALL, A. 

J. & BEEHLER, B. M. (eds.) The ecology of Papua, part one. Singapore: Periplus 

Editions. 

Marshall, A. J. & Beehler, B. M. 2011. Ecology of Indonesian Papua Part One, Tuttle 

Publishing. 

Marshall, A. J. & Beehler, B. M. 2012. Ecology of Indonesian Papua Part Two, Tuttle 

Publishing. 

Martin, A., Coolsaet, B., Corbera, E., Dawson, N. M., Fraser, J. A., Lehmann, I. & Rodriguez, I. 

2016. Justice and conservation: The need to incorporate recognition. Biological 

Conservation, 197, 254-261. 

Martin, A., Gross-Camp, N. & Akol, A. 2015. Towards an Explicit Justice Framing of the Social 

Impacts of Conservation. Conservation and Society, 13. 

Mathe, S. & Rey-Valette, H. 2015. Local Knowledge of Pond Fish-Farming Ecosystem Services: 

Management Implications of Stakeholders' Perceptions in Three Different Contexts 

(Brazil, France and Indonesia). Sustainability, 7, 7644-7666. 



 283 

McCarter, J., Gavin, M. C., Baereleo, S. & Love, M. 2014. The challenges of maintaining 

indigenous ecological knowledge. Ecology and Society, 19. 

McClanahan, T. R., Castilla, J. C., White, A. T. & Defeo, O. 2008. Healing small-scale fisheries 

by facilitating complex socio-ecological systems. Reviews in Fish Biology and Fisheries, 

19, 33-47. 

McClanahan, T. R. & Cinner, J. E. 2008. A framework for adaptive gear and ecosystem-based 

management in the artisanal coral reef fishery of Papua New Guinea. Aquatic 

Conservation: Marine and Freshwater Ecosystems, 18, 493-507. 

McClanahan, T. R. & Rankin, P. S. 2016. Geography of conservation spending, biodiversity, and 

culture. Conserv Biol, 30, 1089-101. 

McInerny, G. J., Roberts, D. L., Davy, A. J. & Cribb, P. J. 2006. Significance of sighting rate in 

inferring extinction and threat. Conserv Biol, 20, 562-7. 

McKean, M. A. 1992. Management of traditional common lands (Iriaichi) in Japan. Making the 

commons work: Theory, practice, and policy., 339. 

McKelvey, K. S., Aubry, K. B. & Schwartz, M. K. 2008a. Using anecdotal occurrence data for 

rare or elusive species: the illusion of real- ity and a call for evidentiary standards. 

BioScience, 58, 549-555. 

McKelvey, K. S., Aubry, K. B. & Schwartz, M. K. 2008b. Using anecdotal occurrence data for 

rare or elusive species: The illusion of reality and a call for evidentiary standards. 

BioScience, 58, 549-555. 

McLeod, E., Szuster, B. & Salm, R. 2009. Sasi and Marine Conservation in Raja Ampat, 

Indonesia. Coastal Management, 37, 656-676. 

Meijaard, E., Mengersen, K., Buchori, D., Nurcahyo, A., Ancrenaz, M., Wich, S., Atmoko, S. S. 

U., Tjiu, A., Prasetyo, D. & Hadiprakarsa, Y. 2011. Why don't we ask? A complementary 

method for assessing the status of great apes. PLoS One, 6, e18008. 

Melvin, J. 2018. The army and the Indonesian genocide: Mechanics of mass murder, 

Routledge. 

Menzies, J. 2011. A handbook of New Guinea's marsupials and monotremes. 



 284 

Merlan, F. 2001. Form and Context in Jawoyn Place-Names. In: SIMPSON, J., NASH, D., 

LAUGHREN, M., AUSTIN, P. & ALPHER, B. (eds.) Forty years on: Ken Hale and 

Australian languages. Pacific Linguistics. 

Meyer-Rochow, V. B. 2009. Food taboos: their origins and purposes. J Ethnobiol Ethnomed, 5, 

18. 

Millenium Ecosystem Assessment 2005. Ecosystems and Human Well-being: A Framework for 

Assessment. 

Miller, D. A. W., Nichols, J. D., McClintock, B. T., Grant, E. H. C., Bailey, L. L. & Weir, L. A. 

2011. Improving occupancy estimation when two types of observational error occur: 

non-detection and species misidentification. Ecology, 92, 1422-1428. 

Mitchell, A., de Fretes, Y. & Poffenberger, M. 1990. Community participation for conservation 

area managment in the Cyclops Mountains, Irian Jaya, Indonesia. In: POFFENBERGER, 

M. (ed.) Keepers of the Forest: Land management alternatives in Southeast Asia. 

Manila: Ateneo de Manila University Press. 

Mohd-Azian, J., Belant, J. L. & Meijaard, E. 2013. Can secondary information inform about 

population trends of carnivoires in Borneo? The Raffles Bulletin of Zoology, 28, 1-8. 

Monbiot, G. 1989. Poisoned arrows: an investigative journey through Indonesia, Joseph. 

Mongabay. 2017. Gustaf Toto: Aturan Adat untuk Jaga Kekayaan Sumberdaya Alam [Online]. 

Mongabay Indonesia. Available: https://www.mongabay.co.id/2017/09/02/gustaf-toto-

aturan-adat-untuk-jaga-kekayaan-sumberdaya-alam/ [Accessed 26th February 2020 

2020]. 

Moore, C. 2003a. New Guinea: Crossing boundaries and history, University of Hawaii Press. 

Moore, J. L., Manne, L., Brooks, T., Burgess, N. D., Davies, R., Rahbek, C., Williams, P. & 

Balmford, A. 2002. The distribution of cultural and biological diversity in Africa. Proc 

Biol Sci, 269, 1645-53. 

Moore, L. 2003b. Population ecology of the southern cassowary (casuarius casuarius johnsonii), 

Mission Beach, north Queensland. Journal of Ornithology, 148, 357-366. 

Mufwene, S. S. 2013. Language as technology Some questions that evolutionary. In search of 

universal grammar: From old Norse to Zoque, 202, 327. 



 285 

Mulder, M. B. & Coppolillo, P. 2005. Conservation: linking ecology, economics, and culture, 

Princeton University Press. 

Müllner, D. 2013. fastcluster: Fast Hierarchical Agglomerative Clustering Routines for R and 

Python. Journal of Statistical Software, 53, 1-18. 

Munro, J. 2013. The Violence of Inflated Possibilities: Education, Transformation, and 

Diminishment in Wamena, Papua. Indonesia, 95, 25-47. 

Nabhan, G. P., Chambers, K., Tecklin, D., Perramond, E. & Sheridan, T. E. 2011. Ethnobiology 

for A Diverse World Defining New Disciplinary Trajectories: Mixing Political Ecology 

with Ethnobiology. Journal of Ethnobiology, 31, 1-3. 

Nadasdy, P. 1999. The Politics of Tek: Power and the "Integration" of Knowledge. Arctic 

Anthropology, 36, 1-18. 

Nasution, A. 2016. Government decentralization program in Indonesia. Asian Development 

Bank Institute. 

Natan, Y., Tetelepta, J. M. S. & Uneputty, P. A. 2016. Sustainability of sea cucumber fishery at 

Central Maluku and Southeast Maluku Regency, Indonesia. AACL Bioflux, 9, 34-41. 

Nature 1999. Caution: traditional knowledge. Nature, 401. 

Natusch, D. J. D. & Lyons, J. A. 2012. Exploited for pets: the harvest and trade of amphibians 

and reptiles from Indonesian New Guinea. Biodiversity and Conservation, 21, 2899-

2911. 

Nekaris, K. A. I., Shepherd, C. R., Starr, C. R. & Nijman, V. 2010. Exploring cultural drivers for 

wildlife trade via an ethnoprimatological approach: a case study of slender and slow 

lorises (loris and nycticebus) in South and Southeast Asia. American journal of 

primatology, 72, 877-886. 

Nekaris, K. A. I. & Starr, C. R. 2015. Conservation and ecology of the neglected slow loris: 

Priorities and prospects. Endangered Species Research, 28, 87-95. 

Nelson, F. & Agrawal, A. 2008. Patronage or Participation? Community-based Natural 

Resource Management Reform in Sub-Saharan Africa. Development and Change, 39, 

557-585. 



 286 

Netting, R. M. 1981. Balancing on an Alp: ecological change and continuity in a Swiss 

mountain community, CUP Archive. 

Nettle, D. & Romaine, S. 2000. Vanishing voices: The extinction of the world's languages, 

Oxford University Press on Demand. 

Neumann, R. P. 1998. Imposing wilderness: struggles over livelihood and nature preservation 

in Africa, Univ of California Press. 

Newing, H. 2011. Conducting research in conservation: Social science methods and practice, 

Routledge. 

Newing, H. & St. John, F. A. V. 2013. Wildlife consumption and recall accuracy - but is it recall 

of hunting, of cooking or of eating? Animal Conservation, 16, 606-607. 

Ngutra, R. N., Putri, E. I. K., Dharmawan, A. H. & Darusman, D. 2017. Extraction of Natural 

Resources and Community Livelihoods Systems Change Region of the Cycloop Nature 

Reserve in Jayapura Papua. 

Nijhawan, S. & Mihu, A. 2020. Relations of blood: hunting taboos and wildlife conservation in 

the Idu Mishmi of Northeast India. Journal of Ethnobiology. 

Norad 2009. Environmental and socio-economic baseline study - Papua, Indonesia. Norwegian 

Agency for Development Cooperation. 

Nordin, R., Hassan Kamal, H. & Zainol Zinatul, A. 2012. Traditional Knowledge Documentation: 

Preventing or Promoting Biopiracy. Pertanika Journal of Social Sciences & Humanities, 

20, 11-22. 

Nugent, J. B. & Sanchez, N. 1999. The local variability of rainfall and tribal institutions: the case 

of Sudan. Journal of Economic Behavior & Organization, 39, 263-291. 

Nuno, A., Bunnefeld, N. & Milner-Gulland, E. J. 2013. Matching observations and reality: using 

simulation models to improve monitoring under uncertainty in the S erengeti. Journal 

of Applied Ecology, 50, 488-498. 

Nurdin, B. V. & Ng, K. S. F. 2013. Local Knowledge of Lampung People in Tulang Bawang: An 

Ethnoecological and Ethnotechnological Study for Utilization and Conservation of 

Rivers. Procedia - Social and Behavioral Sciences, 91, 113-119. 



 287 

NVivo 2011. Qualitative data analysis software,. QSR International Pty Ltd. 

Nyhus, P. J., Sumianto & Tilson, R. 2003. Wildlife knowledge among migrants in southern 

Sumatra, Indonesia: Implications for conservation. Environmental Conservation, 30, 

192-199. 

Olofson, H. 1995. Taboo and environment, Cebuano and Tagbanuwa: two cases of indigenous 

management of natural resources in the Philippines and their relation to religion. 

Philippine Quarterly Of Culture and Society, 23, 20-34. 

Opiang, M. D. 2009. Home Ranges, Movement, and Den Use in Long-Beaked 

Echidnas,Zaglossus bartoni, From Papua New Guinea. Journal of Mammalogy, 90, 

340-346. 

Osborne, R. 1985. Indonesia's secret war: The guerilla struggle in Irian Jaya, Allen & Unwin 

Sydney. 

Ostrom, E. 1990. Reflections on the Commons. In: OSTROM, E. (ed.) Governing the Commons: 

The evolution of institutions for collective action. Cambridge: Cambridge University 

Press. 

Ostrom, E. 2009. A general framework for analyzing sustainability of social-ecological systems. 

Science, 325, 419-422. 

Ostrom, E., Burger, J., Field, C. B., Norgaard, R. B. & Policansky, D. 1999. Revisiting the 

commons: local lessons, global challenges. Science, 284, 278-82. 

Pacific Islands Report. 2001. Eighty-Six Types of Mammals Found in Cyclops Natural Reserve, 

Irian Jaya. [Online]. Available: http://www.pireport.org/articles/2001/05/31/eighty-six-

types-mammals-found-cyclops-natural-preserve-irian-jaya [Accessed]. 

Pacific Rim Cobalt. 2020. Pacific Rim Cobalt secures government approvals [Online].  

[Accessed 19th March 2020 2020]. 

Padmanaba, M., Sheil, D., Basuki, I. & Liswanti, N. 2013. Accessing Local Knowledge to 

Identify Where Species of Conservation Concern Occur in a Tropical Forest Landscape. 

Environmental Management, 52, 348-359. 

Padoch, C. 2010. Saving slash-and-burn to save biodiversity. Biotropica, 42. 



 288 

Pan, Y., Wei, G., Cunningham, A. A., Li, S. Z., Chen, S., Milner-Gulland, E. J. & Turvey, S. T. 

2016. Using local ecological knowledge to assess the status of the Critically 

Endangered Chinese giant salamander Andrias davidianus in Guizhou Province, China. 

Oryx, 50, 257-264. 

Pangau-Adam, M., Mühlenberg, M. & Waltert, M. 2014. Rainforest disturbance affects 

population density of the northern cassowary Casuarius unappendiculatus in Papua, 

Indonesia. Oryx, 49, 735-742. 

Pangau-Adam, M., Noske, R. & Muehlenberg, M. 2012. Wildmeat or Bushmeat? Subsistence 

Hunting and Commercial Harvesting in Papua (West New Guinea), Indonesia. Human 

Ecology, 40, 611-621. 

Panttiselanno, F. & Arobaya, A. Y. S. 2018. Small mammals traps in coastal lowland forest and 

gardens of Yongsu, Papua. Media Konservasi, 23, 140-143. 

Panusittikorn, P. & Prato, T. 2001. Conservation of Protected Areas in Thailand: The Case of 

Khao Yai National Park. The George Write FORUM, 18. 

Papworth, S. K., Rist, J., Coad, L. & Milner-Gulland, E. J. 2009. Evidence for shifting baseline 

syndrome in conservation. Conservation Letters. 

Parry, L. & Peres, C. A. 2015. Evaluating the use of local ecological knowledge to monitor 

hunted tropical-forest wildlife over large spatial scales. Ecology and Society, 20. 

Partasasmita, R., Shanida, S. S., Iskandar, J., Megantara, E. N., Husodo, T., Parikesit & Malone, 

N. 2016. Human-leopard conflict in Girimukti Village, Sukabumi, Indonesia. 

Biodiversitas, 17, 783-790. 

Pattiselanno, F. & Koibur, J. F. 2018. Returns from Indigenous Hunting in The Lowland Coastal 

Forests of West Papua, Benefits Threatened Wildlife Species. Jurnal Manajemen Hutan 

Tropika, 24, 46-50. 

Paulangan, Y. P., Fahrudin, A., Sutrisno, D., Bengen, D. G., Al-Amin, M. A., Taryono & 

Wahyudin, Y. 2019. Socio-economic and institutional sustainability management of 

coral reef ecosystem based on local communities in Teluk Tanah Merah (Depapre), 

Jayapura, Indonesia. 



 289 

Pawley, A., Attenborough, R., Golson, J. & Hide, R. 2005. Papuan pasts: cultural, linguistic and 

biological histories of Papuan-speaking peoples, Australia, Pacific Linguistics. 

Pearce, F. 2005. Humans losing out to Africa’s big game industry. New Scientist, 2495, 21. 

Peluso, N. L. 1992. Rich forests, poor people: Resource control and resistance in Java, Univ of 

California Press. 

Peluso, N. L. 1993. Coercing Conservation? The politics of state resource control. Global 

Envrionmental Change, June. 

Petocz, R. G. 1989. Conservation and development in Irian Jaya: A strategy for rational 

resource utilization, Leiden; New York; København; Köln, E. J. Brill. 

Petticrew, M. & Roberts, H. 2006. Systematic Reviews in the social sciences: A Practical Guide. 

Popova, U. 2013. Conservation, Traditional Knowledge, and Indigenous Peoples. American 

Behavioral Scientist, 58, 197-214. 

Posey, D. A. 2002. Upsetting the Sacred Balance: Can the Study of Indigenous Knowledge 

Reflect Cosmic Consciousness? In: SILLITOE, P., BICKER, A. & POTTIER, J. (eds.) 

Participating in Development: Approaches to Indigenous Knowledge. London: 

Routledge. 

Posey, D. A. & Balée, W. L. 1989. Resource management in Amazonia: indigenous and folk 

strategies, New York Botanical Garden. 

Pottier, J. 2003. Negotiating local knowledge: an introduction. In: POTTIER, J., BICKER, A. & 

SILLITOE, P. (eds.) Negotiating local knowledge: power and identity in development. 

London: Pluto Press. 

Pouwer, J. 1966. Toward a configurational approach to society and culture in New Guinea. The 

Journal of Polynesian Society, 75, 267-286. 

Pressey, R. L. & Ferraro, P. J. 2015. Sixteen contributions to the theme issues: Measuring the 

difference made by protected areas: methods, applications and implications for policy 

and practice. Philos Trans B, 370. 



 290 

Pretty, J., Adams, B., Berkes, F., De Athayde, S. F., Dudley, N., Hunn, E., Maffi, L., Milton, K., 

Rapport, D. & Robbins, P. 2009. The intersections of biological diversity and cultural 

diversity: towards integration. Conservation and Society, 7, 100-112. 

Publons 2018. 2018 Global state of peer review. 

Purcell, T. W. 1998. Indigenous knowledge and applied anthropology: questions of definition 

and direction. Human Organisation, 57. 

QGIS Development Team 2020. QGIS Geographic Information System. Open Source 

Geospatial Foundation Project. 

Quinlan, M. 2005. Considerations for Collecting Freelists in the Field: Examples from 

Ethobotany. Field Methods, 17, 1-16. 

Quinlan, M. B. & Quinlan, R. J. 2007. Modernization and Medicinal Plant Knowledge in a 

Caribbean Horticultural Village. Medical Anthropology Quarterly, 21, 169-192. 

R Core Team 2019. R: A language and environment for statistical computing. Foundation for 

Statistical Computing, Vienna, Austria. 

Rangarajan, M. & Shahabuddin, G. 2006. Displacement and Relocation from Protected Areas : 

Towards a Biological and Historical Synthesis. Conservation and Society, 4. 

Redford, K. H. 1991. The ecologically noble savage. Curtural Survival Quarterly, 15. 

Reichel, C., Frömming, U. U. & Glaser, M. 2009. Conflicts between stakeholder groups 

affecting the ecology and economy of the Segara Anakan region. Regional 

Environmental Change, 9, 335-343. 

RePPProT - Regional Physical Planning Programme for Transmigration 1990. Land resources of 

Indonesia: A national overview, vol. 1: Main report. Land Resources Department, 

National Resources Institute, Overseas Development Administration (ODA), Foreign 

and Commonwealth Office and Direktorat Bina Program, Direktorat Jenderal, 

Penyiapan Pembukiman, Departmen Transmigrasi, Jakarta. 

Reynolds, C. D., Havryluk, I., Bastaman, S. & Atmowidjojo, S. 1973. The exploration of the 

Nickel laterite deposits in Irian Barat, Indonesia. Geological Society of Malaysia, 

Bulletin 6, 309-323. 



 291 

Richards, S. J. & Suryadi, S. 2002. A Biodiversity Assessment of Yongsu - Cyclops Mountains 

and the Southern Mamberamo Basin, Papua, Indonesia. Rapid Assessment Program. 

Washington, DC, USA: Conservation International. 

Rist, J., Milner-Gulland, E. J., Cowlishaw, G. & Rowcliffe, M. 2010. Hunter reporting of catch 

per unit effort as a monitoring tool in a bushmeat-harvesting system. Conserv Biol, 24, 

489-99. 

Rival, L. 2016. HUMAN BIRTH 

Hosting a New Life. Huaorani Transformations in Twenty-First-Century Ecuador. University of 

Arizona Press. 

Rival, L. M. 2006. Amazonian Historical Ecologies. Journal of the Royal Anthropological 

Institute, 12, S79-S94. 

Robbins, P. 2020. Political Ecology: A Critical Introduction, John Wiley & Sons Ltd. 

Roberts, D. L. & Solow, A. R. 2003. When did the dodo become extinct? Nature, 426, 245. 

Robinson, B. E., Masuda, Y. J., Kelly, A., Holland, M. B., Bedford, C., Childress, M., Fletschner, 

D., Game, E. T., Ginsburg, C., Hilhorst, T., Lawry, S., Miteva, D. A., Musengezi, J., 

Naughton-Treves, L., Nolte, C., Sunderlin, W. D. & Veit, P. 2018. Incorporating Land 

Tenure Security into Conservation. Conservation Letters, 11. 

Robinson, D. F. 2010. Locating biopiracy: geographically and culturally situated knowledges. 

Environment & Planning A, 42, 38-56. 

Robinson, G. B. 2019. The Killing Season: A History of the Indonesian Massacres, 1965-66, 

Princeton University Press. 

Roslinda, E. 2016. Dayak Desa forest land use system as social capital to acquire forest 

management rights in West Kalimantan, Indonesia. Biodiversitas, 17, 177-184. 

Roth, R. 2004. On the colonial margins and in the global hotspot: Park–people conflicts in 

highland Thailand. Asia Pacific Viewpoint, 45, 13-32. 

Rumbiak, W. A. & Wambrauw, E. V. 2018. Natural Resource Management based on Gender 

Perspectives and Integrating Traditional Ecological Knowledge of the Tepera in 

Jayapura, Papua. IOP Conference Series: Earth and Environmental Science, 158. 



 292 

Ruzicka, I. 2007. Forest exploitation in Indonesia: Past and present∗. Indonesia Circle. School of 

Oriental & African Studies. Newsletter, 6, 3-15. 

Sahlins, M. D. 1963. Poor man, rich man, big-man, chief: political types in Melanesia and 

Polynesia. Comparative studies in society and history, 5, 285-303. 

Salampessy, M. L., Febryano, I. G., Martin, E., Siahaya, M. E. & Papilaya, R. 2015. Cultural 

Capital of the Communities in the Mangrove Conservation in the Coastal areas of 

Ambon Dalam Bay, Moluccas, Indonesia. Procedia Environmental Sciences, 23, 222-

229. 

Salick, J., Cellinese, N. & Knapp, S. 1997. Indigenous Diversity of Cassava: Generation, 

Maintenance, Use and Loss among the Amuesha, Peruvian Upper Amazon. Economic 

Botany, 51, 6-19. 

Saslis-Lagoudakis, C. H. & Clarke, A. C. 2013. Ethnobiology: the missing link in ecology and 

evolution. Trends Ecol Evol, 28, 67-8. 

Sayer, J., Sunderland, T., Ghazoul, J., Pfund, J. L., Sheil, D., Meijaard, E., Venter, M., 

Boedhihartono, A. K., Day, M., Garcia, C., van Oosten, C. & Buck, L. E. 2013. Ten 

principles for a landscape approach to reconciling agriculture, conservation, and other 

competing land uses. Proc Natl Acad Sci U S A, 110, 8349-56. 

Scott, J. C. 1998. Seeing like a state: How certain schemes to improve the human condition 

have failed, Yale University Press. 

Scott, J. C. 2010. The art of not being governed: An anarchist history of upland Southeast 

Asia, Nus Press. 

Semali, L. M. & Kincheloe, J. L. 1999. What is indigenous knowledge and why should we study 

it? In: SEMALI, L. M. & KINCHELOE, J. L. (eds.) What is indigenous knowledge? Voices 

from the academy. New York & Oxford: Routledge. 

Sendang, K. 2020. Optimising Social Forestry for Reducing Social Conflict and Improving 

Forest Management. 

Senft, G. 2008. Landscape terms and place names in the Trobriand Islands – the Kaile’una 

subset. Language Sciences, 30, 340-361. 



 293 

Sethi, G., Costello, C., Fisher, A., Hanemann, M. & Karp, L. 2005. Fishery management under 

multiple uncertainty. Journal of environmental economics and management, 50, 300-

318. 

Sheil, D., Boissière, M. & Beaudoin, G. 2015. Unseen sentinels: local monitoring and control in 

conservation’s blind spots. Ecology and Society, 20. 

Sillitoe, P. 1998. The Development of Indigenous Knowledge: A new applied anthropology. 

Current Anthropology, 39, 223-252. 

Sillitoe, P. 2000. The state of indigenous knowledge in Bangladesh. Indigenous knowledge 

development in Bangladesh: Present and future. The University Press Limited. Dhaka. 

Sillitoe, P. 2002a. Contested knowledge, contingent classification: Animals in the highlands of 

Papua New Guinea. American Anthropologist, 104, 1162-1171. 

Sillitoe, P. 2002b. Globalizing indigenous knowledge. In: SILLITOE, P., BICKER, A. & POTTIER, 

J. (eds.) Participating in development: approaches to indigenous knowledge. 

Sillitoe, P. 2002c. Participant observation to participatory development: making anthropology 

work. In: SILLITOE, P. (ed.) Participating in Development: approaches to indigenous 

knowledge. London: Taylor & Francis. 

Sillitoe, P. 2006. Ethnobiology and applied anthropology: Rapproachement of the academic 

with the practical. Journal of the Royal Anthropological Institute, 12. 

Sillitoe, P. 2007. Local Science vs. Global Science: An overview. In: SILLITOE, P. (ed.) Local 

Science vs. Global Science: Approaches to indigenous knowledge in international 

development. New York 

Oxford: Berghahn Books. 

Sillitoe, P. 2015. Indigenous Knowledge. In: STEWART, P. J. & STRATHERN, A. J. (eds.) The 

Ashgate Research Companion to Anthropology. Oxford: Taylor & Francis. 

Sillitoe, P. 2017. Indigenous knowledge and natural resource management: an introduction 

featuring wildlife. In: SILLITOE, P. (ed.) Indigenous Knowledge: enhancing its 

contribution to natural resource management. UK: CABI. 

Sillitoe, P., Bicker, A. & Pottier, J. 2002. Participating in development: approaches to 

indigenous knowledge. 



 294 

Silveiraa, L., Jácomoa, A. T. A. & Diniz-Filho, J. A. F. 2003. Camera trap, line transect census 

and track surveys: a comparative evaluation. Biological Conservation, 114, 351-355. 

Simmons Robert, E. & Legra Leo, A. T. 2009. Is the Papuan Harrier Circus spilonotus 

spilothorax a globally threatened species? Ecology, climate change threats and first 

population estimates from Papua New Guinea. Bird Conservation International, 19, 

379-391. 

Sinery, A. S. 2016. The population of spotted cuscus (Spilocuscus maculatus) and its habitat 

carrying capacity in Numfor Island, Papua, Indonesia. Biodiversitas, Journal of 

Biological Diversity, 17, 315-321. 

Sinery, A. S., Boer, C. & Farida, W. R. 2012. The population condition and availability of feed of 

cuscus in the Arfak Mountain Nature Reserve, West Papua. Biodiversitas, 13, 86-91. 

Singleton, S. 1999. Commons problems, collective action and efficiency: past and present 

institutions of governance in Pacific Northwest salmon fisheries. Journal of Theoretical 

Politics, 11, 367-391. 

Slama, M. & Munro, J. 2015. From 'Stone-Age'to'Real-Time': Exploring Papuan Temporalities, 

Mobilities and Religiosities - An Introduction. In: SLAMA, M. & MUNRO, J. (eds.) From 

'Stone-Age'to'Real-Time': Exploring Papuan Temporalities, Mobilities and 

Religiosities. ANU Press. 

Smith, E. A. & Wishnie, M. 2000. Conservation and subsistence in small-scale societies. Annual 

Review of Anthropology, 29, 493-524. 

Smith, L. T. 2013. Decolonizing methodologies: Research and indigenous peoples, Zed Books 

Ltd. 

Sneath, P. H. & Sokal, R. R. 1973. Numerical taxonomy. The principles and practice of 

numerical classification. 

Solow, A. R. 1993. Inferring extinction from sighting data. Ecology, 74, 962-964. 

Spencer, D. 2009. Card sorting: Designing usable categories, Rosenfeld Media. 

St. John, F. A. V., Keane, A. M., Jones, J. P. G., Milner-Gulland, E. J. & Cadotte, M. 2014. 

FORUM: Robust study design is as important on the social as it is on the ecological 

side of applied ecological research. Journal of Applied Ecology, 51, 1479-1485. 



 295 

Stacey, N. E., Karam, J., Meekan, M. G., Pickering, S. & Ninef, J. 2012. Prospects for whale 

shark conservation in Eastern Indonesia through bajo traditional ecological knowledge 

and community-based monitoring. Conservation and Society, 10, 63-75. 

Stasch, R. 2015. From primitive other to Papuan self: Korowai engagement with ideologies of 

unequal human worth in encounters with tourists, state officials and education. In: 

SLAMA, M. & MUNRO, J. (eds.) From ‘Stone-Age’to ‘Real-Time’: Exploring Papuan 

Temporalities, Mobilities and Religiosities. 

Steinebach, S. 2013. “Today we occupy the plantation - Tomorrow Jakarta”: Indigeneity, land 

and the oil palm plantations in Jambi. In: HAUSER-SCHÄUBLIN, B. (ed.) Adat and 

Indigeneity in Indonesia: Culture and Entitlements between Heteronomy and Self-

Ascription. Volume 7 ed. 

Stepp, J. R., Cervone, S., Castaneda, H., Lasseter, A., Stocks, G. & Gichon, Y. 2004. 

Development of a GIS for global biocultural diversity. Policy Matters, 13. 

Stern, M. J. 2018. Social science theory for environmental sustainability: A practical guide, 

Oxford University Press. 

Sthapit, B., Vasudeva, R., Idris, S., Changtragoon, S., Roongrattanakul, P., Limpiyaprapant, S., 

Winarno, W. & Ramanatha, R. 2015. Harnessing the diversity of wild relatives of tropical 

fruit tree species for sustainable livelihoods. Acta Horticulturae, 1101, 205-212. 

Stott, D. A. 2011. Indonesian colonisation, resource plunder and West Papuan grivances. The 

Asia Pacific Journal, 9. 

Studenmund, A. H. & Cassidy, H. J. 1987. Using econometrics: a practical guide, Boston, Little 

Brown. 

Sundar, N. 2000. The construction and destruction of indigenous knowledge in India’s Joint 

Forest Management Programme. Indigenous Environmental Knowledge and its 

Transformations. Amsterdam: Harwood Academic Publishers, 79-100. 

Survival International 1985. Indonesian Transmigration: The World Bank’s most irresponsible 

project. The Ecologist, 15, 300-301. 

Sutherland, W. J., Gardner, T. A., Haider, L. J. & Dicks, L. V. 2014. How can local and 

traditional knowledge be effectively incorporated into international assessments? 



 296 

Swadling, P. 1996. Plumes from paradise: trade cycles in outer southeast Asia and their impact 

on New Guinea and nearby islands until 1920. 

Takeuchi, W. N. 2007. Introduction to the flora of Papua. In: MARSHALL, A. J. & BEEHLER, B. 

M. (eds.) The ecology of Papua, part one. Singapore: Periplus Editions. 

Tanahku. 2008. Indonesian intelligence terrorise family of church leader for reporting about 

mining conflict [Online]. Available: http://www.tanahku.west-

papua.nl/index.php/component/content/article/315.html [Accessed 20th March 2020 

2020]. 

Tang, R. & Gavin, M. 2016. A classification of threats to traditional ecological knowledge and 

conservation responses. Conservation and Society, 14. 

Taylor, B. L. & Gerrodette, T. 1993. The uses of statistical power in conservation biology: the 

vaquita and northern spotted owl. Conservation biology, 7, 489-500. 

Taylor, J. G. 2003. Indonesia: peoples and histories, Yale University Press. 

Tebaiy, S., Tulianda, F., Fahrudin, A. & Muchsin, I. 2015. Manjo customary law in fisheries 

managment systems at Youtefa Bay Jayapura Papua. Australasian Journal of Social 

Sciences, 1, 34-41. 

Telapak & Environmental Investigation Agency 2005. The last frontier: illegal logging in Papua 

and China’s massive timber theft. 

Tengö, M., Hill, R., Malmer, P., Raymond, C. M., Spierenburg, M., Danielsen, F., Elmqvist, T. & 

Folke, C. 2017. Weaving knowledge systems in IPBES, CBD and beyond—lessons 

learned for sustainability. Current Opinion in Environmental Sustainability, 26-27, 17-

25. 

Tennekes, M. 2017. treemap: Treemap visualization. R package version 2.4-2. [Online]. 

Available: https://CRAN.R-project.org/package=treemap [Accessed]. 

The Times. 1986. Times Diary: Liquidating Sukarno. Times (London). 

Thirnbeck, M. R. 2001. The Sentani and Siduarsi Nickel-Cobalt laterite deposits, northeast Irian 

Jaya, Indonesia. PNG Geology, Exploration and Mining Conference. Port Moresby. 



 297 

Thomas, J., Brunton, J. & Graziosi, S. 2010. EPPI-Reviewer 4.0: software for research synthesis. 

London: Social Science Research Unit, Institute of Education, University of London: 

EPPI-Centre Software. 

Thompson, W. L. 2004. Sampling Rare or Elusive Species: Concepts, Designs, and Techniques 

for Estimating Population Parameters, Island Press. 

Thompson, W. L., White, G. C. & Gowan, C. 1998. Monitoring vertebrate populations, 

Academic Press. 

Thorburn, C. C. 2000. Changing Customary Marine Resource Management Practice and 

Institutions: The Case of Sasi Lola in the Kei Islands, Indonesia. World Development, 

28, 1461-1479. 

Thorburn, C. C. 2001. The House that Poison Built: Customary Marine Property Rights and the 

Live Food Fish Trade in the Kei Islands, Southeast Maluku. Development & Change, 

32. 

Tim Forum Kerjasama LSM Papua 2000. 

Tim Riset Epistema Institute 2019. An analysis of international law, national legislation, 

judgements, and institutions as they interrelate with territories and areas conserved by 

indigenous peoples and local communities. 

Timmer, J. 2007. A brief social and political history of Papua 1962-2005. In: MARSHALL, A. J. & 

BEEHLER, B. M. (eds.) The ecology of Papua, part two. Singapore: Periplus Editions. 

Toledo, V. M. 1992. What is ethnoecology? Origins, scope and implications of a rising 

discipline. Etnoecológica, 1, 5-21. 

Toyoda, Y. 1998. To Which Bird Do You Belong? : Totemic Belief 

among the Mari, Papua New Guinea. Senri Ethnological Studies, 47, 61-77. 

Trask, M. 2009. Chapter VII: Emerging issues. UN DESA State of the world’s indigenous 

people. United Nations Publications. 

Trolliet, F., Huynen, M.-C., Vermeulen, C. d. & Hambuckers, A. 2014. Use of camera traps for 

wildlife studies. A review. Biotechnol. Agron. Soc. Environ, 18, 446-454. 



 298 

Tsing, A. L. 2005. Friction: An ethnography of global connection, Princeton, N.J. and Oxford, 

Princeton University Press. 

Turnbull, D. 2009. Futures for indigenous knowledges. Futures, 41, 1-5. 

Turnhout, E., Bloomfield, B., Hulme, M., Vogel, J. & Wynne, B. 2012. Listen to the voices of 

experience. Nature, 488, 454-455. 

Turvey, S. T., Barrett, L. A., Hao, Y. J., Zhang, L., Zhang, X. Q., Wang, X. Y., Huang, Y. D., 

Zhou, K. Y., Hart, T. & Wang, D. 2010a. Rapidly Shifting Baselines in Yangtze Fishing 

Communities and Local Memory of Extinct Species. Conservation Biology, 24, 778-

787. 

Turvey, S. T., Barrett, L. A., Yujiang, H., Lei, Z., Xinqiao, Z., Xianyan, W., Yadong, H., Kaiya, Z., 

Hart, T. & Ding, W. 2010b. Rapidly shifting baselines in Yangtze fishing communities 

and local memory of extinct species. Conserv Biol, 24, 778-87. 

Turvey, S. T., Bryant, J. V., Duncan, C., Wong, M. H. G., Guan, Z. H., Fei, H. L., Ma, C. Y., 

Hong, X. J., Nash, H. C., Chan, B. P. L., Xu, Y. & Fan, P. F. 2017. How many remnant 

gibbon populations are left on Hainan? Testing the use of local ecological knowledge 

to detect cryptic threatened primates. American Journal of Primatology, 79. 

Turvey, S. T., Bryant, J. V. & McClune, K. A. 2018a. Differential loss of components of 

traditional ecological knowledge following a primate extinction event. Royal Society 

Open Science, 5. 

Turvey, S. T., Chen, S., Tapley, B., Wei, G., Xie, F., Yan, F., Yang, J., Liang, Z. Q., Tian, H. F., 

Wu, M. Y., Okada, S., Wang, J., Lu, J. C., Zhou, F., Papworth, S. K., Redbond, J., 

Brown, T., Che, J. & Cunningham, A. A. 2018b. Imminent extinction in the wild of the 

world's largest amphibian. Current Biology, 28, R592-R594. 

Turvey, S. T., Fernandez-Secades, C., Nunez-Mino, J. M., Hart, T., Martinez, P., Brocca, J. L. & 

Young, R. P. 2014. Is local ecological knowledge a useful conservation tool for small 

mammals in a Caribbean multicultural landscape? Biological Conservation, 169, 189-

197. 

Turvey, S. T. & Pettorelli, N. 2014. Spatial congruence in language and species richness but not 

threat in the world's top linguistic hotspot. Proceedings of the Royal Society B-

Biological Sciences, 281. 



 299 

Turvey, S. T., Risley, C. L., Barrett, L. A., Yujiang, H. & Ding, W. 2012. River dolphins can act as 

population trend indicators in degraded freshwater systems. PLoS One, 7, e37902. 

Turvey, S. T., Risley, C. L., Moore, J. E., Barrett, L. A., Hao, Y. J., Zhao, X. J., Zhou, K. Y. & 

Wang, D. 2013. Can local ecological knowledge be used to assess status and 

extinction drivers in a threatened freshwater cetacean? Biological Conservation, 157, 

352-360. 

Turvey, S. T., Trung, C. T., Quyet, V. D., Nhu, H. V., Thoai, D. V., Tuan, V. C., Hoa, D. T., Kacha, 

K., Sysomphone, T., Wallate, S., Hai, C. T., Thanh, N. V. & Wilkinson, N. M. 2015. 

Interview-based sighting histories can inform regional conservation prioritization for 

highly threatened cryptic species. J Appl Ecol, 52, 422-433. 

UNEP-WCMC. 2020. Protected Area Profile for Indonesia from the World Database of 

Protected Areas, March 2020. [Online]. Available: www.protectedplanet.net 

[Accessed]. 

UNEP-WCMC, IUCN & N’GS 2018. Protected Planet Report 2018. Cambridge, UK; Gland, 

Switzerland; Washington, D.C., USA. 

United Nations 1948. Universal Declaration of Human Rights (UDHR). 

United Nations 1976a. The International Covenant on Civil and Political Rights. 

United Nations 1976b. International Covenant on Economic, Social and Cultural Rights. 

United Nations. Agenda 21.  United Nations Conference on Environment and Development, 3-

14 June 1992a Rio de Janerio, Brazil. 

United Nations 1992b. Convention on Biological Diversity. 

United Nations. The Rio Declaration on Environment and Development.  The United Nations 

Conference on Environment and Development, 1992c Rio De Janerio. 

United Nations 2007. United Nations Declaration on the Rights of Indigenous People 

(UNDRIP). United Nations. 

Upton, S. 2009. The impact of migration on the people of Papua, Indonesia. DPhil, University 

of New South Wales. 



 300 

US Embassy in Jakarta 2009. Papua - Continued problems and possible new hope for 

Indonesia’s troubled east. 

USAID LESTARI 2015. Cyclops landscape. 

USAID LESTARI 2016a. Annual Report October 2015 - September 2016. USAID LESTARI. 

USAID LESTARI 2016b. Second annual work plan October 1, 2016 - September 30, 2017. 

USAID. 

USAID LESTARI & PT. Hydro Program 2016. Final assessment report: PES/REDD+ finance 

assessment and development of strategies to incentivize landscape scale LEDS. 

van Meijl, T. & von Benda-Beckmann, F. 1999. Property rights and economic development: 

land and natural resources in Southeast Asia and Oceania, London and New York, 

Routledge. 

Van Nes, E. 1954. Exploration of Nickel, Cobalt and Chrome deposits in the Cyclops area. The 

first Delft-Nieuw Guinea Expedition 1952. 

Van Nes, E. 1956. Report of the drilling in the Cyclops during 1954 by the first T. H. expedition 

of 1952. 

van Steenbergen, F. 1995. The frontier problem in incipient groundwater management 

regimes in Balochistan (Pakistan). Human ecology, 23, 53-74. 

Venables, W. N. & Ripley, B. D. 2002. Modern Applied Statistics with S. Fourth Edition. New 

York: Springer. 

Visser, L. E. 2001. Remaining poor on natural riches? The Asia Pacific Journal of Anthropology. 

von Benda-Beckmann, F. & von Benda-Beckmann, K. 1999. A Functional Analysis of Property 

Rights, with Special Reference to Indonesia. In: VAN MEIJL, T. & VON BENDA-

BECKMANN, F. (eds.) Property Rights and Economic Development: Land and Natural 

Resources in Southeast Asia and Oceania. London and New York: Kegan Paul 

International. 

von Benda-Beckmann, F. & von Benda-Beckmann, K. 2011. Myths and stereotypes about adat 

law: A reassessment of Van Vollenhoven in the light of current struggles over adat law 



 301 

in Indonesia. Bijdragen tot de taal-, land-en volkenkunde/Journal of the Humanities 

and Social Sciences of Southeast Asia, 167, 167-195. 

von Benda-Beckmann, F. & von Benda-Beckmann, K. 2014. Places that come and go: A legal 

anthropological perspective on the temporalities of space in plural legal orders. The 

Expanding Spaces of Law. Stanford University Press. 

von Benda-Beckmann, F., von Benda-Beckmann, K. & Wiber, M. G. 2006. The properties of 

property. In: VON BENDA-BECKMANN, F., VON BENDA-BECKMANN, K. & WIBER, 

M. G. (eds.) Changing properties of property. Berghahn Books. 

Warren, C. 1993. Adat and dinas: Balinese communities in the Indonesian state, Oxford 

University Press. 

Warren, D. M., Slikkerveer, L. J., Brokensha, D. & Dechering, W. H. 1995. The cultural 

dimension of development: Indigenous knowledge systems. 

Wasserstein, R. L. & Lazar, N. A. 2016. The ASA statement on p-values: context, process, and 

purpose. Taylor & Francis. 

Weller, S. C. & Romney, A. K. 1988. Structured interviewing, Newbury Park, California, Sage. 

Wells, M., Guggenheim, S., Khan, A., Wardojo, W. & Jepson, P. 1999. Investing in biodiversity: 

a review of Indonesia’s integrated conservation and development projects. The World 

Bank, East Asia Region. 

West, P. 2006. Conservation is Our Government Now: The politics of ecology in Papua New 

Guinea, Durham, NC 

London, Duke University Press. 

West, P., Igoe, J. & Brockington, D. 2006. Parks and peoples: the social impact of protected 

areas. Annu. Rev. Anthropol., 35, 251-277. 

West Papua Updates 2017. 50 Years of Freeport in Papua, 1967-2017. 

White, G. C. & Garrott, R. A. 2012. Analysis of wildlife radio-tracking data, Elsevier. 

Whittaker, A. 1990. West Papua: Plunder in Paradise. Indigenous Peoples and Development, 

Series, 6. 



 302 

Wich, S. A. & Koh, L. P. 2018. Conservation drones: mapping and monitoring biodiversity, 

Oxford University Press. 

Wieckardt, C. E., Koot, S. & Karimasari, N. 2020. Environmentality, green grabbing, and 

neoliberal conservation: The ambiguous role of ecotourism in the Green Life privatised 

nature reserve, Sumatra, Indonesia. Journal of Sustainable Tourism, 1-17. 

Wilcox, R. R. 2011. Introduction to robust estimation and hypothesis testing, Academic press. 

Wilkie, D. S., Morelli, G. A., Demmer, J., Starkey, M., Telfer, P. & Steil, M. 2006. Parks and 

people: assessing the human welfare effects of establishing protected areas for 

biodiversity conservation. Conservation Biology, 20, 247-249. 

Wilkinson, L. 1999. Statistical methods in psychology journals: Guidelines and explanations. 

American psychologist, 54, 594. 

Williams, B. K., Nichols, J. D. & Conroy, M. J. 2002. Analysis and management of animal 

populations, Academic Press. 

Williams, N. M. & Baines, G. 1993. Traditional Ecological Knowledge: Wisdom for Sustainable 

Development, Centre for Resource and Environmental Studies, Australian National 

University. 

Wilshusen, P. R., Brechin, S. R., Fortwangler, C. L. & West, P. C. 2002. Reinventing a Square 

Wheel: Critique of a Resurgent ‘Protection Paradigm’ in International Biodiversity 

Conservation. Society & Natural Resources, 15, 17-40. 

Wilson, E. O. 2016. Half-earth: our planet's fight for life, WW Norton & Company. 

Wily, L. A. 2011. 'The Law is to Blame’: The Vulnerable Status of Common Property Rights in 

Sub-Saharan Africa. Development and Change, 42, 733-757. 

Witmer, G. W. 2005. Wildlife population monitoring: some practical considerations. Wildlife 

Research, 32, 259-263. 

Wolverton, S., Nolan, J. M. & Ahmed, W. 2014. Ethnobiology, political ecology, and 

conservation. Journal of Ethnobiology, 34, 125-152. 

Woodhouse, E., Bedelian, C., Barnes, P., Cruz-Garcia, G. S., Dawson, N., Gross-Camp, N., 

Homewood, K., Jones, J. P., Kairo, J., Martin, A., Morgera, E. & Schreckenberg, K. 



 303 

2020. Rethinking entrenched narratives about protected areas and human wellbeing in 

the Global South. People and Nature. 

World Bank 2005. Papua public expenditure analysis overview report. Regional finance and 

service delivery in Indonesia’s most remote region. 

World Bank 2011. Papua Public Expenditure Analysis. 

WWF 2018. Living Planet Report - 2018: Aiming Higher. In: GROOTEN, M. & ALMOND, R. E. 

A. (eds.). WWF, Gland, Switzerland. 

Wyndham, F. S. 2009. Spheres of relations, lines of interaction: subtle ecologies of the 

Rarámuri landscape in northern Mexico. Journal of Ethnobiology, 29, 271-295. 

Wyndham, F. S., Lepofsky, D. & Tiffany, S. 2011. Taking stock in ethnobiology: where do we 

come from? What are we? Where are we going? J Ethnobiol, 31. 

Yarisetou, W. 2009. Tiaitiki: konsep dan praktek, Kerjasama Penerbit Arika Dengan Pemerintah 

Kabupaten Jayapura. 

Yoccoz, N. G., Nichols, J. D. & Boulinier, T. 2001. Monitoring of biological diversity in space 

and time. Trends in Ecology & Evolution, 16, 446-453. 

Zent, S. 2001. Acculturation and ethnobotanical knowledge loss among the Piaroa of 

Venezuela: demonstration of a quantitative method for the empirical study of TEK 

change. On biocultural diversity: Linking language, knowledge, and the environment, 

190-211. 

Zent, S. 2009. A genealogy of scientific representations of indigenous knowledge. In: 

HECKLER, S. (ed.) Landscape, Process and Power: A Re-evaluating Traditional 

Environmental Knowledge. Berghahn Books. 

Ziliak, S. & McCloskey, D. N. 2008. The cult of statistical significance: How the standard error 

costs us jobs, justice, and lives, University of Michigan Press. 

 

  



 304 

10 Appendices 

10.1 Chapter four 

10.1.1 Appendix one 

Terms for indigenous and local knowledge  

(“aboriginal craft*” OR "aboriginal knowledge" OR “aboriginal skill*” OR “bush craft*” OR 

“bush knowledge” OR “bush skill*” OR "commun* knowledge" OR  “community practice*” OR 

“ethnobiolog*” OR “ethno-biolog*” OR “ethnobotan*” OR “ethno-botan*” OR 

“ethnoecolog*” OR “ethno-ecolog*” OR "ethnomedic*” OR “ethno-medic*” OR 

“ethnoscien*” OR “ethno-scien*” OR "folk* biolog*" OR "folk ecolog*" OR "folk knowledge" 

OR “indigenous craft*” OR “ indigenous biolog* knowledge” OR "indigenous ecolog* 

knowledge" OR "indigenous knowledge" OR "indigenous skill*" OR “indigenous practice*” 

OR “indigenous technical knowledge” OR "informal knowledge" OR “insider* knowledge” OR 

"local* ecolog* knowledge" OR "local* knowledge" OR "local* tradition* knowledge" OR "oral 

tradition*" OR “people* science” OR “rural knowledge” OR “rural people* knowledge” OR 

"tradition* ecolog* knowledge" OR “tradition* environment* knowledge” OR "tradition* 

knowledge") 

Terms used for countries and level one administrations 

(“Brunei” OR “Belait” OR “Brunei-Muara” OR “Temburong” OR “Tutong” OR “Cambodia” OR 

“Kingdom of Cambodia” OR “Banteay Meanchey” OR “Battambang” OR “Kampong Cham” 

OR “Kampong Chhnang” OR “Kampong Speu” OR “Kampong Thom” OR “Kampot” OR 

“Kandal” OR “Kep” OR “Koh Kong” OR “Kratie” OR “Mondulkiri” OR “Oddar Meanchey” OR 

“Pailin” OR “Phnom Penh” OR “Preah Sihanouk” OR “Preah Sihanouk” OR “Preah Vihear” OR 

“Pursat” OR “Prey Veng” OR “Ratanakiri” OR “Siem Reap” OR “Stung Treng” OR “Svay 

Rieng” OR “Takéo” OR “Tboung Khmom” OR “East Timor” OR “Timor-Leste” OR “Oecusse” 

OR “Liquiçå” OR “Dili” OR “Manatuto” OR “Baucau” OR “Lautém” OR “Bobonaro” OR 

“Ermera” OR “Aileu” OR “Viqueque” OR “Cova Lima” OR “Ainaro” OR “Manufahi” OR 

“Indonesia” OR “Sumatra” OR “Java” OR “Lesser Sunda Islands” OR “Kalimantan” OR 

“Sulawesi” OR “Maluku Islands” OR “West New Guinea” OR “Western New Guinea” OR 

“Aceh” OR “Nanggroe Aceh Darussalam” OR “North Sumatra” OR “Sumatera Utara” OR 

“West sumatra” OR “Sumatra Barat” OR “Riau” OR “Riau islands” OR “Kepulauan Riau” OR 

“Jambi” OR “South Sumatra” OR “Sumatera Selatan” OR “Bangka-Belitung Islands” OR 

“Kepulauan Bangka-Belitung” OR “Bengkulu” OR “Lampung” OR “Special Capital Region of 

Jakarta” OR “Daerah Khusus Ibu Kota Jakarta” OR “Banten” OR “West Java” OR “Jawa Barat” 

OR “Central Java” OR “Jawa Tengah” OR “Yogyakarta species Region” OR “Daerah Istimewa 

Yogyakarta” OR “East Java” OR “Jawa Timur” OR “Bali” OR “West Nusa Tenggara” OR “Nusa 

Tenggara Barat” OR “East Nusa tenggara” OR “Nusa Tenggara Timur” OR “West Kalimantan” 

OR “Kalimantan Barat” OR “Central Kalimantan” OR “Kalimantan Tengah” OR “South 

Kalimantan” OR “Kalimantan Selantan” OR “East Kalimantan” OR “Kalimantan Timur” OR 

“North Kalimantan” OR “Kalimantan Utara” OR “North Sulawesi” OR “Sulawesi Utara” OR 

“Gorontalo” OR “Central Sulawesi” OR “Sulawesi Tengah” OR “West Sulawesi” OR “Sulawesi 

Barat” OR “South Sulawesi” OR “Sulawesi Selatan” OR “Southeast Sulawesi” OR “Sulawesi 
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Tenggara” OR “Maluku” OR “North Maluku” OR “Maluku Utara” OR “West Papua” OR 

“Papua Barat” OR “Papua” OR “Laos” OR “Lao” OR “Attapeu” OR “Bokeo” OR 

“Bolikhamsai” OR “Champasak” OR “Hua Phan” OR “Khammouane” OR “Luang Namtha” OR 

“Luang Prabang” OR “Oudomxay” OR “Phongsali” OR “Sayabouly” OR “Salavan” OR 

“Savannakhet” OR “Sekong” OR “Vientiane Capital” OR “Vientiane” OR “Xieng Khouang” OR 

“Xaisomboun” OR “Malaysia” OR “Johor Darul” OR “Johore” OR “Ta’zim” OR “Kedah” OR 

“Darul Aman” OR “Kelantan” OR “Darul Naim” OR “Malacca” OR “Negeri Sembilan” OR 

“Darul Khusus” OR “Pahang” OR “Darul Makmur” OR “Perak” OR “Darul Ridzuan” OR “Perlis” 

OR “Penang” OR “Sabah” OR “Sarawak” OR “Selangor” OR “Darul Ehsan” OR “Terengganu” 

OR “Darul iman” OR “Kuala Lumpur” OR “Labuan” OR “Putrajaya” OR “Myanmar” OR 

“Burma” OR “Kachin” OR “Kachin” OR “Kayah” OR “Chin” OR “Sagaing” OR “Tanintharyi” 

OR “Bago” OR “Magway” OR “Mandalay” OR “Mon” OR “Rakhine” OR “Yangon” OR “Shan” 

OR “Ayeyarwady” OR “Philippines” OR “Luzon” OR “Visayas” OR “Mindanao” OR “Ilocos” OR 

“Cagayan Valley” OR “Central Luzon” OR “Calabarzon” OR “Mimaropa” OR “Bicol” OR 

“Western Visayas” OR “Central Visayas” OR “Eastern Visayas” OR “Zamboanga Peninsula” OR 

“Northern Mindanao” OR “Davao” OR “Soccsksargen” OR “Caraga” OR “Cordillera 

Administrative Region” OR “National Capital Region” OR “Negros Island” OR “Singapore” OR  

“Thailand” OR “Siam” OR “Bangkok” OR “Amnat Charoen” OR “Ang Thong” OR “Bueng 

Kan” OR “Buriram” OR “Chachoengsao” OR “Chai Nat” OR “Chaiyaphum” OR “Chanthaburi” 

OR “Chiang Rai” OR “Chonburi” OR “Chumphon” OR “Kalasin” OR “Kamphaeng Phet” OR 

“Kanchanaburi” OR “Khon Kaen” OR “Krabi” OR “Lampang” OR “Lamphun” OR “Loei” OR 

“Lopburi” OR “Mae Hong Son” OR “Maha Sarakham” OR “Mukdahan” OR “Nakhon Nayok” 

OR “Nakhon Pathom” OR “Nakhon Phanom” OR “Nakhon Ratchasima” OR “Nakhon Sawan” 

OR “Nakhon Si Thammarat” OR “Nan” OR “Narathiwat” OR “Nong Bua Lam Phu” OR “Nong 

Khai” OR “Nonthaburi” OR “Pathum Thani” OR “Pattani” OR “Phang Nga” OR “Phatthalung” 

OR “Phayao” OR “Phetchabun” OR “Phetchaburi” OR “Phichit” OR “Phitsanulok” OR “Phra 

Nakhon Si Ayutthaya” OR “Phrae” OR “Phuket” OR “Prachinburi” OR “Prachuap Khiri Khan” 

OR “Ranong” OR “Ratchaburi” OR “Rayong” OR “Roi Et” OR “Sa Kaeo” OR “Sakon Nakhon” 

OR “Samut Prakan” OR “Samut Sakhon” OR “Samut Songkhram” OR “Saraburi” OR “Satun” 

OR “Sing Buri” OR “Sisaket” OR “Songkhla” OR “Sukhothai” OR “Suphan Buri” OR “Surat 

Thani” OR “Surin” OR “Tak” OR “Trang” OR “Trat” OR “Ubon Ratchathani” OR “Udon Thani” 

OR “Uthai Thani” OR “Uttaradit” OR “Yala” OR “Yasothon” OR “Vietnam” OR “B�c Giang” 

OR “B�c K�n” OR “Cao B�ng” OR “Hà Giang” OR “L�ng Sơn” OR “Phú Th�” OR “Qu�ng 

Ninh” OR “Thái Nguyên” OR “Tuyên Quang” OR “Lào Cai” OR “Yên Bái” OR “Đi�n Biên” OR 

“Hòa Bình” OR “Lai Châu” OR “Sơn La” OR “B�c Ninh” OR “Hà Nam” OR “H�i Dương” OR 

“Hưng Yên” OR “Nam Đ�nh” OR “Ninh Bình” OR “Thái Bình” OR “Vĩnh Phúc” OR “Hà N�i” 

OR “H�i Phòng” OR “Hà Tĩnh” OR “Ngh� An” OR “Qu�ng Bình” OR “Qu�ng Tr�” OR “Thanh 

Hóa” OR “Thừa Thiên–Hu�” OR “Đ�k L�k” OR “Đ�k Nông” OR “Gia Lai” OR “Kon Tum” OR 

“Lâm Đ�ng” OR “Bình Đ�nh” OR “Bình Thu�n” OR “Khánh Hòa” OR “Ninh Thu�n” OR “Phú 

Yên” OR “Qu�ng Nam” OR “Qu�ng Ngãi” OR “Đà N�ng” OR “Bà R�a Vũng Tàu” OR “Bình 

Dương” OR “Bình Phước” OR “Đ�ng Nai” OR “Tây Ninh” OR “H� Chí Minh” OR “An Giang” 

OR “B�c Liêu” OR “B�n Tre” OR “Cà Mau” OR “Đ�ng Tháp” OR “H�u Giang” OR “Kiên 

Giang” OR “Long An” OR “Sóc Trăng” OR “Ti�n Giang” OR “Trà Vinh” OR “Vĩnh Long” OR 

“C�n Thơ” OR “Christmas Island” OR “Cocos Islands” OR “Keeling Islands” OR “Andaman” 

OR “Nicobar” OR “Fiji” OR “Naitasiri” OR “Namosi” OR “Rewa” OR “Serua” OR “Tailevu” OR 

“Kadavu” OR “Lau” OR “Lomaiviti” OR “Bua” OR “Cakaudrove” OR “Macuata” OR “Ba” OR 
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“Nadroga-Navosa” OR “Ra” OR “Burebasaga” OR “Kubuna” OR “Tovata” OR “New 

Caledonia” OR “Loyalty Islands” OR “Thio” OR “Yaté” OR “L'île-des-Pins” OR “Le Mont-Dore” 

OR “Nouméa” OR “Dumbéa” OR “Païta” OR “Bouloupari” OR “La Foa” OR “Sarraméa” OR 

“Farino” OR “Moindou” OR “Bourail” OR “Poya” OR “Pouembout” OR “Koné” OR “Voh” OR 

“Kaala-Gomen” OR “Koumac” OR “Poum” OR “Belep” OR “Ouégoa” OR “Pouébo” OR 

“Hienghène” OR “Touho” OR “Poindimié” OR “Ponérihouen” OR “Houaïlou” OR “Kouaoua” 

OR “Canala” OR “Ouvéa” OR “Lifou” OR “Maré” OR “Papua New Guinea” OR “PNG” OR 

“Eastern New Guinea” OR “East New Guinea” OR “Highlands Region” OR “Islands Region” 

OR “Momase Region” OR “Papua Region” OR “Central Province” OR “Chimbu Province” OR 

“Simbu” OR “Eastern Highlands” OR “East New Britain” OR “East Sepik” OR “Enga” OR 

“Gulf” OR “Madang” OR “Manus” OR “Milne Bay” OR “Morobe” OR “New Ireland” OR 

“Northern Province” OR “Oro” OR “Bougainville” OR “Southern Highlands” OR “Western 

Province” OR “Fly” OR “Western Highlands” OR “West New Britain” OR “West Sepik” OR 

“Sandaun” OR “National Capital District” OR “Hela” OR “Jiwaka” OR “Solomon Islands” OR 

“Choiseul” OR “Guadalcanal” OR “Isabel” OR “Makira-Ulawa” OR “Malaita” OR “Rennell” OR 

“Bellona” OR “Temotu” OR “Vanuatu” OR “Malampa” OR “Penama” OR “Sanma” OR 

“Shefa” OR “Tafea” OR “Torba” OR “Ambrym” OR “Malakula” OR “Paama” OR “Pentecost 

Island” OR “Ambae” OR “Maéwo” OR “Santo” OR “Malo” OR “Efate” OR “Sheperd Islands” 

OR “Tanna” OR “Aniwa” OR “Futuna” OR “Erromango” OR “Anatom” OR “Banks” OR 

“Torres Island”) 
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10.1.2 Appendix two 

Table 38 - Studies used for detailed synthesis 

Lead Author Year Title 

Abram, N. K. 2015 Mapping perceptions of species' threats and population trends to inform conservation efforts: The Bornean orangutan case study 

Afiff, S. 2007 Claiming indigenous community: Political discourse and natural resource rights in Indonesia 

Ainsworth, C. H. 2008 Evidence of fishery depletions and shifting cognitive baselines in Eastern Indonesia 

Armitage, D. R. 2003 Traditional agroecological knowledge, adaptive management and the socio-politics of conservation in Central Sulawesi, Indonesia 

Bong, I. W. 2016 How Are Local People Driving and Affected by Forest Cover Change? Opportunities for Local Participation in REDD+ Measurement, Reporting and Verification 

Cullen, L. C. 2007 Links between local ecological knowledge and wealth in indigenous communities of Indonesia: Implications for conservation of marine resources 

Donovan, D. G. 2004 Learning from Traditional Knowledge of Non-timber Forest Products: Penan Benalui and the Autecology of Aquilaria in Indonesian Borneo 

Dutton, P. H. 2007 Status and Genetic Structure of Nesting Populations of Leatherback Turtles (Dermochelys coriacea) in the Western Pacific 

Forth, G. 2010 Folk knowledge and distribution of the komodo dragon (varanus komodoensis) on Flores Island 

Glaser, M. 2010 Whose sustainability? Top-down participation and emergent rules in marine protected area management in Indonesia 

Haller, T. 2016 Constitutionality: Conditions for Crafting Local Ownership of Institution-Building Processes 

Ingram, G. B. 1994 Rainforest Conservation Initiated by Traditional Island Communities: Implications for Development Planning 

Irawan, B. 2016 Linking indigenous knowledge, plant morphology, and molecular differentiation: the case of ironwood (Eusideroxylon zwageri Teijsm. et Binn.) 

Iskander, J. 2016 The local knowledge of the rural people on species, Role and hunting of birds: Case study in Karangwangi Village, West Java, Indonesia 

Kistianto, I. 2011 Harvesting orange-headed thrush Zoothera citrina chicks in Bali, Indonesia: Magnitude, practices and sustainability 

Marjokorpi, A. 2003 The role of traditional forest gardens in the conservation of tree species in West Kalimantan, Indonesia 

Marjokorpi, A. 2006 Prioritization of target areas for rehabilitation: A case study from West Kalimantan, Indonesia 

Mathe, S. 2015 Local Knowledge of Pond Fish-Farming Ecosystem Services: Management Implications of Stakeholders' Perceptions in Three Different Contexts (Brazil, France and Indonesia) 

McLeod, E. 2009 Sasi and Marine Conservation in Raja Ampat, Indonesia 

Natan, Y. 2016 Sustainability of sea cucumber fishery at Central Maluku and Southeast Maluku Regency, Indonesia 

Nekaris, K. A. I. 2010 Exploring cultural drivers for wildlife trade via an ethnoprimatological approach: a case study of slender and slow lorises (loris and nycticebus) in South and Southeast Asia 
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Nekaris, K. A. I. 2015 Conservation and ecology of the neglected slow loris: Priorities and prospects 

Nurdin, B. V. 2013 Local Knowledge of Lampung People in Tulang Bawang: An Ethnoecological and Ethnotechnological Study for Utilization and Conservation of Rivers 

Nyhus, P. J. 2003 Wildlife knowledge among migrants in southern Sumatra, Indonesia: Implications for conservation 

Padmanaba, M. 2013 Accessing Local Knowledge to Identify Where Species of Conservation Concern Occur in a Tropical Forest Landscape 

Partasasmita, R. 2016 Karangwangi people’s (South Cianjur, West Java, Indonesia) local knowledge of species, forest utilization and wildlife conservation 

Partasasmita, R. 2016 Human-leopard conflict in Girimukti Village, Sukabumi, Indonesia 

Ramenzoni, V. C. 2013 Endenese fisheries: Exploratory findings on environmental perceptions, fish effort, and overfishing in Eastern Indonesia 
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10.2 Chapter six 

10.2.1 Appendix three 

English Scientific Class IUCN Status 
IUCN 

Population 
Trend 

Blyth's hornbill Rhyticeros plicatus Aves LC Decreasing 

Brahminy kite Haliastur indus Aves LC Decreasing 

Eastern osprey Pandion cristatus Aves LC Increasing 

Eclectus parrot Eclectus polychloros Aves LC Decreasing 

Flying lories, lorikeets, and fig-parrots Charmosyna sp. Aves NA NA 

House sparrow Passer domesticus Aves LC Decreasing 

King bird of paradise Cicinnurus regius Aves LC Decreasing 

Lesser bird of paradise Paradisaea minor Aves LC Decreasing 

Magnificent bird of paradise Cicinnurus magnificus Aves LC Decreasing 

New Guinea scrubfowl Megapodius decollatus Aves LC Stable 

Northern cassowary Casuarius unappendiculatus Aves VU Decreasing 

Owl sp. Strigiformes sp. Aves NA NA 

Palm cockatoo Probosciger aterrimus Aves LC Decreasing 

Papuan mountain-pigeon Gymnophaps albertisii Aves LC Stable 

Purple-tailed imperial pigeon Ducula rufigaster  Aves LC Stable 

Sulphur-crested cockatoo Cacatua galerita Aves LC Decreasing 

Twelve-wired bird of paradise Seleucidis melanoleucus  Aves LC Decreasing 

Victoria crowned pigeon Goura victoria Aves NT Decreasing 

White-bellied sea-eagle Haliaeetus leucogaster Aves LC Decreasing 

Attenborough's long beaked echidna Zaglossus attenboroughi Mammalia CR Decreasing 

Black-spotted cuscus Spilocuscus rufoniger Mammalia CR Decreasing 

Pig sp. Sus scrofa  Mammalia LC Unknown 

Clara's echymipera Echymipera clara Mammalia LC Unknown 

Common echymipera Echymipera kalubu Mammalia LC Stable 

Common spotted cuscus Spilocuscus maculatus Mammalia LC Stable 

D'albertis ringtail Pseudochirops albertisii Mammalia NT Decreasing 

Feather-tailed possum Distoechurus pennatus Mammalia LC Stable 

Grizzled tree kangaroo Dendrolagus inustus Mammalia VU Decreasing 

Ground cuscus Phalanger gymnotis Mammalia LC Decreasing 

Long nosed echymipera Echymipera rufescens Mammalia LC Decreasing 

Lowland ringtail Pseudochirulus canescens Mammalia LC Decreasing 

Megabat sp. Pteropodidae sp. Mammalia NA NA 

Microbat sp. Microchiroptera sp. Mammalia NA NA 

Müller’s three-striped dasyure Myoictis melas Mammalia LC Unknown 

New Guinea pademelon Thylogale browni Mammalia VU Decreasing 
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New Guinea quoll Dasyurus albopunctatus Mammalia NT Decreasing 

Northern common cuscus Phalanger orientalis Mammalia LC Stable 

Raffray's bandicoot Peroryctes raffrayana Mammalia LC Unknown 

Short beaked echidna Tachyglossus aculeatus Mammalia LC Stable 

Short-furred dasyure Murexia longicaudata Mammalia LC Unknown 

Striped possum Dactylopsila trivirgata Mammalia LC Decreasing 

Sugar glider Petaurus breviceps Mammalia LC Stable 

Thylacine Thylacinus cynocephalus Mammalia EX Extinct 

White striped dorcopsis Dorcopsis hagen Mammalia LC Stable 

Amethystine python Morelia amethistina Reptilia LC Stable 

Brown tree snake Boiga irregularis Reptilia LC Stable 

Common house gecko Hemidactylus frenatus  Reptilia LC Stable 

Common skinks Scincidae sp. Reptilia NA NA 

Crocodile monitor Varanus salvadorii  Reptilia LC Unknown 

Crocodile skink Tribolonotus gracilis Reptilia LC Unknown 

Emerald tree skink Lamprolepis smaragdina Reptilia Not assessed Not assessed 

Green tree python Morelia viridis Reptilia LC Stable 

Hypsilurus sp. Hypsilurus spp. Reptilia NA NA 

Iguana sp. Agamidae spp. Reptilia NA NA 

New Guinea death adder Acanthophis spp. Reptilia NA NA 

New Guinea ground boa Candoia aspera Reptilia LC Stable 

New Guinea small-eyed snake Micropechis ikaheca Reptilia Not assessed Not assessed 

Northern tree snake Dendrelaphis calligastra Reptilia LC Stable 

Pacific bluetail skink Emoia caeruleocauda Reptilia LC Stable 

Pacific ground boa Candoia carinata Reptilia Not assessed Not assessed 

Peach-throated monitor Varanus jobiensis Reptilia LC Unknown 

Tokay gecko Gekko gecko Reptilia LC Unknown 

Indonesian blue-tongue skink Tiliqua gigas Reptilia Not assessed Not assessed 
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10.2.2 Appendix four 

Saliency modelling (DR2 = ‘Multiple R2’ for the model; B = Estimate; SE B = standard error; b = 

Standardised betas; P = p value) 

Pig sp. 

 DR2 B SE B b p 

 0.433     

Constant  0.124 0.025  <0.001 

Age  0.001 0.001 0.112 0.439 

Time in Cyclops Mountains  -0.002 0.001 -0.483 0.002 

Indigenous territory (Mekwei)  -0.015 0.024 -0.061 0.548 

Indigenous territory (Ormu)  0.003 0.019 0.015 0.885 

Indigenous territory (Tabla)  0.031 0.022 0.153 0.156 

Gender (Female)  0.123 0.020 0.460 <0.001 

 

Bandicoot / Dasyurid 

 DR2 B SE B b p 

 0.257     

Constant  0.120 0.018  <0.001 

Age  <-0.001 0.001 -0.068 0.741 

Time in Cyclops Mountains  -0.001 0.001 -0.305 0.151 

Indigenous territory (Mekwei)  -0.012 0.019 -0.077 0.512 

Indigenous territory (Ormu)  -0.026 0.014 -0.233 0.067 

Indigenous territory (Tabla)  -0.008 0.016 -0.060 0.629 

Gender (Female)  0.024 0.018 0.136 0.194 

 

Northern cassowary 

 DR2 B SE B b p 

 0.390     

Constant  0.087 0.013 <0.001 <0.001 

Age  <0.001 <0.001 0.022 0.894 

Time in Cyclops Mountains  <-0.001 <0.001 -0.384 0.028 

Indigenous territory (Mekwei)  0.004 0.013 0.033 0.765 

Indigenous territory (Ormu)  0.018 0.011 0.191 0.102 

Indigenous territory (Tabla)  0.026 0.012 0.257 0.042 

Gender (Female)  0.067 0.012 0.522 <0.001 
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Sulphur crested cockatoo 

 DR2 B SE B b p 

 0.267     

Constant  0.096 0.013  <0.001 

Age  <0.001 0.001 0.114 0.641 

Time in Cyclops Mountains  -0.001 0.001 -0.389 0.110 

Indigenous territory (Mekwei)  -0.028 0.012 -0.295 0.020 

Indigenous territory (Ormu)  -0.013 0.011 -0.165 0.212 

Indigenous territory (Tabla)  0.004 0.010 0.057 0.673 

Gender (Female)  0.031 0.012 0.261 0.011 

 

Snake sp. 

 DR2 B SE B b p 

 0.449     

Constant  0.099 0.021  <0.001 

Age  <-0.001 0.001 -0.019 0.917 

Time in Cyclops Mountains  -0.001 0.001 -0.338 0.097 

Indigenous territory (Mekwei)  -0.008 0.018 -0.042 0.664 

Indigenous territory (Ormu)  -0.006 0.016 -0.035 0.709 

Indigenous territory (Tabla)  0.016 0.017 0.101 0.345 

Gender (Female)  0.127 0.022 0.501 <0.001 

 

Parrot sp. 

 DR2 B SE B b p 

 0.266     

Constant  0.095 0.009  <0.001 

Age  <0.001 <0.001 0.169 0.426 

Time in Cyclops Mountains  -0.001 <0.001 -0.484 0.020 

Indigenous territory (Mekwei)  -0.026 0.009 -0.337 0.003 

Indigenous territory (Ormu)  -0.024 0.008 -0.336 0.003 

Indigenous territory (Tabla)  -0.010 0.008 -0.146 0.218 

Gender (Female)  0.004 0.010 0.038 0.648 

 

  



 313 

Megapode sp. 

 DR2 B SE B b p 

 0.265     

Constant  0.108 0.014  <0.001 

Age  <-0.001 0.001 -0.172 0.354 

Time in Cyclops Mountains  -0.001 <0.001 -0.265 0.166 

Indigenous territory (Mekwei)  -0.016 0.012 -0.172 0.188 

Indigenous territory (Ormu)  0.004 0.012 0.039 0.744 

Indigenous territory (Tabla)  -0.005 0.013 -0.046 0.724 

Gender (Female)  0.007 0.016 0.043 0.668 

 

Bird of paradise sp. 

 DR2 B SE B b p 

 0.323     

Constant  0.108 0.026  <0.001 

Age  0.001 0.001 0.115 0.507 

Time in Cyclops Mountains  -0.002 0.001 -0.575 0.002 

Indigenous territory (Mekwei)  -0.001 0.025 -0.005 0.966 

Indigenous territory (Ormu)  0.028 0.020 0.194 0.166 

Indigenous territory (Tabla)  0.026 0.020 0.198 0.189 

Gender (Female)  0.052 0.025 0.229 0.041 

 

Blyth’s hornbill 

 DR2 B SE B b p 

 0.179     

Constant  0.078 0.018  <0.001 

Age  0.002 0.001 0.552 0.094 

Time in Cyclops Mountains  -0.002 0.001 -0.707 0.027 

Indigenous territory (Mekwei)  -0.039 0.019 -0.369 0.044 

Indigenous territory (Ormu)  -0.023 0.016 -0.293 0.163 

Indigenous territory (Tabla)  -0.012 0.018 -0.149 0.508 

Gender (Female)  0.005 0.015 0.044 0.735 
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Lesser bird of paradise 

 DR2 B SE B b p 

 0.152     

Constant  0.101 0.021  <0.001 

Age  0.001 0.002 0.361 0.628 

Time in Cyclops Mountains  -0.001 0.002 -0.438 0.550 

Indigenous territory (Mekwei)  -0.029 0.018 -0.354 0.124 

Indigenous territory (Ormu)  -0.032 0.017 -0.434 0.063 

Indigenous territory (Tabla)  -0.030 0.022 -0.301 0.178 

Gender (Female)  0.003 0.018 0.027 0.875 

 

Cuscus 

 DR2 B SE B b p 

 0.462     

Constant  0.133 0.018  <0.001 

Age  -0.001 0.001 -0.386 0.105 

Time in Cyclops Mountains  <0.001 0.001 0.045 0.845 

Indigenous territory (Mekwei)  -0.045 0.018 -0.358 0.015 

Indigenous territory (Ormu)  -0.022 0.018 -0.161 0.205 

Indigenous territory (Tabla)  -0.026 0.018 -0.200 0.167 

Gender (Female)  0.083 0.016 0.507 <0.001 

 

Grizzled tree kangaroo 

 DR2 B SE B b p 

 0.127     

Constant  0.097 0.023  <0.001 

Age  -0.001 0.001 -0.408 0.364 

Time in Cyclops Mountains  <0.001 0.001 0.069 0.886 

Indigenous territory (Mekwei)  0.014 0.023 0.150 0.530 

Indigenous territory (Ormu)  0.005 0.018 0.079 0.785 

Indigenous territory (Tabla)  0.005 0.023 0.062 0.830 

Gender (Female)  -0.008 0.022 -0.078 0.701 
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Echidna 

 DR2 B SE B b p 

 0.121     

Constant  0.089 0.022  <0.001 

Age  n/a n/a n/a n/a 

Time in Cyclops Mountains  -0.001 0.001 -0.340 0.160 

Indigenous territory (Mekwei)  -0.028 0.023 -0.250 0.237 

Indigenous territory (Ormu)  -0.003 0.018 -0.036 0.873 

Indigenous territory (Tabla)  0.003 0.019 0.039 0.891 

Gender (Female)  <0.001 0.026 0.001 0.993 

 

Palm cockatoo 

 DR2 B SE B b p 

 0.242     

Constant  0.094 0.012  <0.001 

Age  n/a n/a n/a n/a 

Time in Cyclops Mountains  <-0.001 <0.001 -0.074 0.566 

Indigenous territory (Mekwei)  -0.042 0.014 -0.490 0.004 

Indigenous territory (Ormu)  -0.041 0.013 -0.600 0.002 

Indigenous territory (Tabla)  -0.031 0.013 -0.449 0.018 

Gender (Female)  0.039 0.019 0.263 0.046 

 

Kangaroo sp. 

 DR2 B SE B b p 

 0.350     

Constant  0.121 0.028  <0.001 

Age  -0.001 0.001 -0.382 0.121 

Time in Cyclops Mountains  <-0.001 0.001 -0.062 0.795 

Indigenous territory (Mekwei)  -0.013 0.026 -0.103 0.631 

Indigenous territory (Ormu)  -0.010 0.025 -0.096 0.690 

Indigenous territory (Tabla)  0.021 0.025 0.206 0.417 

Gender (Female)  0.060 0.019 0.426 0.002 
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Kangaroo sp. (ground) 

 DR2 B SE B b p 

 0.095     

Constant  0.077 0.028  <0.001 

Age  n/a n/a n/a n/a 

Time in Cyclops Mountains  -0.001 0.001 -0.234 0.447 

Indigenous territory (Mekwei)  n/a n/a n/a n/a 

Indigenous territory (Ormu)  0.026 0.028 0.258 0.345 

Indigenous territory (Tabla)  0.011 0.037 0.112 0.762 

Gender (Female)  n/a n/a n/a n/a 

 

Bird sp. 

 DR2 B SE B b p 

 0.462     

Constant  0.113 0.012  <0.001 

Age  <-0.001 <0.001 -0.330 <0.001 

Time in Cyclops Mountains  n/a n/a n/a n/a 

Indigenous territory (Mekwei)  -0.033 0.012 -0.370 0.005 

Indigenous territory (Ormu)  -0.054 0.011 -0.494 <0.001 

Indigenous territory (Tabla)  -0.024 0.010 -0.284 0.025 

Gender (Female)  0.083 0.014 0.388 <0.001 

 

Monitor lizard sp. 

 DR2 B SE B b p 

 0.053     

Constant  0.056 0.012  <0.001 

Age  n/a n/a n/a n/a 

Time in Cyclops Mountains  <-0.001 <0.001 -0.183 0.162 

Indigenous territory (Mekwei)  -0.002 0.012 -0.024 0.887 

Indigenous territory (Ormu)  -0.004 0.012 -0.054 0.757 

Indigenous territory (Tabla)  0.008 0.012 0.119 0.503 

Gender (Female)  0.006 0.015 0.052 0.687 
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Dove / Pigeon sp. 

 DR2 B SE B b p 

 0.061     

Constant  0.048 0.010  <0.001 

Age  n/a n/a n/a n/a 

Time in Cyclops Mountains  <-0.001 <0.001 -0.210 0.170 

Indigenous territory (Mekwei)  BL BL BL BL 

Indigenous territory (Ormu)  -0.006 0.007 -0.163 0.339 

Indigenous territory (Tabla)  -0.001 0.007 0.011 0.945 

Gender (Female)  n/a n/a n/a n/a 
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10.2.3 Appendix five 

 

Correlation matrix of predictor variables 

Variable (1) (2) (3) (4) (5) (6) 

(1) Age Kendall’s Tau 

Significance 

  

 

 

 

   

(2) Years inhabiting the Cyclops 

Mountains 

Kendall’s Tau 

Significance 

.77 

 

     

(3) Proportion of lifetime inhabiting the 

Cyclops Mountains 

Kendall’s Tau 

Significance 

.22 .54     

(4) Proportional language intactness 

IND 

Kendall’s Tau 

Significance 

-.32 -.41 -.34    

(5) Proportional language intactness 

Cyclops Mountains 

Kendall’s Tau 

Significance 

.42 .50 .33 -.37   

(6) Relative language intactness Kendall’s Tau 

Significance 

.42 .52 .37 -.58 .82  
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10.2.4 Appendix six 

Folk taxonomies and detailed categorisation tables from pile sorts 

Group one – Ormu 

 
Figure 38 - Folk taxonomy in Ormu (Group 1). 
The circular tree is a graphical representation of Table 39. Tree branches show at which point different species were 
categorised through successive card sorts. The different colours show the terminal categories. 
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Table 39 - Pile sort with group one in Ormu. 
The first column shows the stage one sort and successive columns show subsequent sorts and the species in each category. Each category is named, and the language used to name that category is 
provided in parenthesis. The reasoning for each category is also included when it was elaborated by group participants. The scientific orders and families are provided for each species as reference and to 
aid comparison with folk classification. 

Stage one sort Stage two sort Species common name Scientific order Scientific family 

Matmata [Ormu] - Things without legs  

New Guinea death adder Scaled reptiles Elapid snakes 

Pacific ground boa Scaled reptiles Boas 
New Guinea small-eyed 
snake 

Scaled reptiles Elapid snakes 

New Guinea ground boa Scaled reptiles Boas 

Green tree python Scaled reptiles Pythons 

Northern tree snake Scaled reptiles Colubrid snakes 
Brown tree snake Scaled reptiles Colubrid snakes 

Amethystine python Scaled reptiles Pythons 

Wanya [Ormu] - Things that live in trees and jump 

Wate [Ormu] - Things that have large wings/flanks and 
move from tree to tree 

Ground cuscus 
Kangaroos, possums, 
wallabies, and relatives 

Brushtail possums and cuscuses 

Striped possum 
Kangaroos, possums, 
wallabies, and relatives 

Gliders, Leadbeater's possum, 
and striped possums 

Sugar glider 
Kangaroos, possums, 
wallabies, and relatives 

Gliders, Leadbeater's possum, 
and striped possums 

Feather-tailed possum 
Kangaroos, possums, 
wallabies, and relatives 

Feathertail gliders and pygmy 
gliders 

Kusu wanya [Indonesian] - Things that live in trees and 
jump 

D’albertis ringtail 
Kangaroos, possums, 
wallabies, and relatives 

Ringtail possums 

Black-spotted cuscus 
Kangaroos, possums, 
wallabies, and relatives 

Brushtail possums and cuscuses 

Lowland ringtail 
Kangaroos, possums, 
wallabies, and relatives 

Ringtail possums 

Grizzled tree kangaroo 
Kangaroos, possums, 
wallabies, and relatives 

Kangaroos, wallabies, and 
relatives 

Common spotted cuscus 
Kangaroos, possums, 
wallabies, and relatives 

Brushtail possums and cuscuses 

Northern common cuscus 
Kangaroos, possums, 
wallabies, and relatives 

Brushtail possums and cuscuses 
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Stage one sort Stage two sort Species common name Scientific order Scientific family 

Manuk [Ormu] - Birds with one language, passed down from generation to 
generation 

Burung kuning [Indonesian] - Things with antenna 

King bird of paradise Passerines Birds of paradise 
Magnificent bird of 
paradise 

Passerines Birds of paradise 

Lesser bird of paradise Passerines Birds of paradise 

Papuan mountain pigeon Doves and pigeons Doves and pigeons 

Twelve-wired bird of 
paradise 

Passerines Birds of paradise 

Elang [Indonesian] - Things that eat meat, fish, chicken, 
and bats 

White-bellied sea eagle Hawks, eagles and vultures Eagles, hawks and kites 

Brahminy kite Hawks, eagles and vultures Eagles, hawks and kites 

Eastern osprey Hawks, eagles and vultures Ospreys 

Manuk [Ormu] - Things that eat fruits 

Sulphur-crested cockatoo Passerines Cockatoos 

Blyth’s hornbill Hornbills Hornbills 

Palm cockatoo Passerines Cockatoos 

Eclectus parrot Parrots Parrots 

Manuk [Ormu] - Things that eat worms and insects 

Purple-tailed imperial 
pigeon 

Doves and pigeons Doves and pigeons 

House sparrow Passerines Old world sparrows 

Oru [Ormu] - Things that eat on the ground in hiding places 

Kangguru [Indonesian] - Things that eat fruit, have 
distinctive tail lengths, and have different snouts 

New Guinea pademelon 
Kangaroos, possums, 
wallabies, and relatives 

Kangaroos, wallabies, and 
relatives 

White-striped dorcopsis 
Kangaroos, possums, 
wallabies, and relatives 

Kangaroos, wallabies, and 
relatives 

Foro [Ormu] - Things that have a different way of eating – 
they can eat anything, even rotten wood 

Pig sp. Even-toed ungulates Hogs and pigs 

Clara's echymipera Bandicoots and bilbies Bandicoots 

Oru [Ormu] - Thing that live on the ground that eat fruit, 
worms, and sago grubs 

Müller’s three-striped 
dasyure 

Dasyuroid marsupials and 
marsupial carnivores Dasyuridae 

Raffray’s bandicoot Bandicoots and bilbies Peroryctidae 

Common echymipera Bandicoots and bilbies Bandicoots 

Long-nosed echymipera Bandicoots and bilbies Bandicoots 

Short-furred dasyure 
Dasyuroid marsupials and 
marsupial carnivores 

Dasyurids 

 Woromo [Ormu] - Things that eat meat Peach-throated monitor Scaled reptiles Varanids 
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Stage one sort Stage two sort Species common name Scientific order Scientific family 

 

 

 

 

Kadal or Cicak [Indonesian] - Things with a distinctive way of life - living in 
people’s houses… that have the same shape - with legs and no ears 

Crocodile monitor Scaled reptiles Varanids 

Kadal or Cicak [Indonesian] -Things that are spikey 
Crocodile skink Scaled reptiles Skinks 

Lesser forest dragon Scaled reptiles Agamids 

Watese and Wanese [Ormu] - Things that live in houses 
Common house gecko Scaled reptiles Geckos 

Tokay gecko Scaled reptiles Geckos 

Orombri [Ormu] -Things that eat insects 

Pacific blue-tailed skink Scaled reptiles Skinks 

Common skinks Scaled reptiles Skinks 

Hypsilurus sp. Scaled reptiles Agamids 

Emerald tree skink Scaled reptiles Skinks 

Indonesian blue-tongued 
skink 

Scaled reptiles Skinks 

Ukwei [Ormu] - things that hunt at night, living in caves, and have different wings 
from birds 

 
Megabat sp. Bats Old world fruit bats 

Microbat sp. Bats NA 

Manuk [Ormu]  

Flying lories, lorikeets, and 
fig-parrots 

Parrots Parrots 

Owl sp. Strigiformes NA 

Landak [Indonesian] - Things that are spiny, eat termites and only found in certain 
places 

 

Attenborough’s long-
beaked echidna 

Echidnas Echidnas 

Short-beaked echidna Echidnas Echidnas 

Burung tidak bisa terbang [Indonesian] – Birds that cannot fly 

Kasuari [Indonesian] – Things that eat fruit and are large Northern cassowary Cassowaries and emu Cassowaries 

Ayam hutan [Indonesian] 
New Guinea scrubfowl Chicken-like birds Kangaroos, wallabies, and 

relatives 

Victoria crowned pigeon Doves and pigeons Doves and pigeons 
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Group two – Ormu 

 
Figure 39 - Folk taxonomy in Ormu (Group 2). 
The circular tree is a graphical representation of Table 40. Tree branches show at which point different species were 
categorised through successive card sorts. The different colours show the terminal categories. 
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Table 40 - Pile sort with group two in Ormu. 
The first column shows the stage one sort and successive columns show subsequent sorts and the species in each category. Each category is named, and the language used to name that category is 
provided in parenthesis. The reasoning for each category is also included when it was elaborated by group participants. The scientific orders and families are provided for each species as reference and to 
aid comparison with folk classification. 

Stage one sort Stage two sort Species common name Scientific order Scientific family 

Kadal or Cicak [Indonesian] – Things that have spikes, 
legs, sharp claws, and creep along the ground 

Cicak rumah [Indonesian] – Things that live inside houses 
Tokay gecko Scaled reptiles Geckos 

Common house gecko Scaled reptiles Geckos 

Kadal or Cicak [Indonesian] – Things found on the ground 

Common skinks Scaled reptiles Skinks 

Emerald tree skink Scaled reptiles Skinks 

Pacific blue-tailed skink Scaled reptiles Skinks 

Soa-soa or Buaya [Indonesian] – Things with rough skin 
Peach-throated monitor Scaled reptiles Varanids 

Crocodile monitor Scaled reptiles Varanids 

Kadal or Cicak [Indonesian] – Things found around the 
houses 

Indonesian blue-tongued skink Scaled reptiles Skinks 

Crocodile skink Scaled reptiles Skinks 

Hypsilurus sp. Scaled reptiles Agamids 

Lesser forest dragon Scaled reptiles Agamids 

Burung [Indonesian] – Things with tails and wings 

Yakob [Indonesian] – Things with the same beaks and 
crests 

New Guinea scrubfowl Chicken-like birds Megapodes 

Owl sp. Owls Owls 

Flying lorries, lorikeets, and fig parrots Parrots Parrots 

Papuan mountain pigeon Doves and pigeons Doves and pigeons 

Microbat sp. Bats Bats 

Palm cockatoo Passerines Cockatoos 

Taun-taun [Indonesian] – Things that fly in the air Blyth’s hornbill Hornbills Hornbills 

Yakob [Indonesian] – NA 

Eastern osprey Hawks, eagles and vultures Ospreys 

Brahminy kite Hawks, eagles and vultures Eagles, hawks and kites 

Purple-tailed imperial pigeon Doves and pigeons Doves and pigeons 

Eclectus parrot Parrots Parrots 

Sulphur-crested cockatoo Passerines Cockatoos 

Burung [Indonesian] - NA 
Megabat sp. Bats Old world fruit bats 

King bird of paradise Passerines Birds of paradise 
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Stage one sort Stage two sort Species common name Scientific order Scientific family 

White-bellied sea eagle Hawks, eagles and vultures Eagles, hawks and kites 

Ular [Indonesian] – Things that are long and move on the 
ground 

Ular hias hijau [Indonesisn] – Things that are gentle / 
harmless 

Green tree python Scaled reptiles Pythons 

Ular jahat [Indonesian] – Things that are fierce / 
aggressive 

Pacific ground boa Scaled reptiles Boas 

Northern tree snake Scaled reptiles Colubrid snakes 

New Guinea small-eyed snake Scaled reptiles Elapid snakes 

Brown tree snake Scaled reptiles Colubrid snakes 

Amethystine python Scaled reptiles Pythons 

Ular buta [Indonesian] – Things you can touch if you are 
quiet 

New Guinea death adder Scaled reptiles Elapid snakes 

New Guinea ground boa Scaled reptiles Boas 

Kusu [Indonesian] – Things found on the ground 

Tingkalong [Ormu] - NA 

White-striped dorcopsis 
Kangaroos, possums, wallabies, and 
relatives 

Kangaroos, wallabies, and relatives 

Ground cuscus 
Kangaroos, possums, wallabies, and 
relatives 

Brushtail possums and cuscuses 

Kangguru [Indonesian] - NA New Guinea pademelon 
Kangaroos, possums, wallabies, and 
relatives 

Kangaroos, wallabies, and relatives 

Wanya [Ormu] – Things found in trees 

Tupai [Indonesian] – Things small in size that have wings / 
flanks 

Sugar glider 
Kangaroos, possums, wallabies, and 
relatives 

Gliders, Leadbeater's possum, and 
striped possums 

Feather-tailed possum 
Kangaroos, possums, wallabies, and 
relatives 

Feathertail gliders and pygmy gliders 

Kuskus [Indonesian] – Things large in size 

Black-spotted cuscus 
Kangaroos, possums, wallabies, and 
relatives 

Brushtail possums and cuscuses 

Common spotted cuscus 
Kangaroos, possums, wallabies, and 
relatives 

Brushtail possums and cuscuses 

Tikus [Indonesian] – Things you can eat but some are 
poisonous 

Common echymipera Bandicoots and bilbies Bandicoots 

Striped possum 
Kangaroos, possums, wallabies, and 
relatives 

Gliders, Leadbeater's possum, and 
striped possums 

Lowland ringtail 
Kangaroos, possums, wallabies, and 
relatives 

Ringtail possums 

Clara’s echymipera Bandicoots and bilbies Bandicoots 

Short furred dasyure 
Dasyuroid marsupials and marsupial 
carnivores 

Dasyurids 
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Stage one sort Stage two sort Species common name Scientific order Scientific family 

Müller’s three-striped dasyure 
Dasyuroid marsupials and marsupial 
carnivores 

Dasyurids 

Long-nosed echymipera Bandicoots and bilbies Bandicoots 

Grizzled tree kangaroo 
Kangaroos, possums, wallabies, and 
relatives 

Kangaroos, wallabies, and relatives 

New Guinea quoll 
Dasyuroid marsupials and marsupial 
carnivores 

Dasyurids 

Raffray’s bandicoot Bandicoots and bilbies Giant and Raffray's bandicoots 

Northern common cuscus 
Kangaroos, possums, wallabies, and 
relatives 

Brushtail possums and cuscuses 

Cenderawasih [Indonesian] – Things with beautiful colours  

Lesser bird of paradise Passerines Birds of paradise 

Magnificent bird of paradise Passerines Birds of paradise 

Victoria crowned pigeon Doves and pigeons Doves and pigeons 

Tweleve-wired bird of paradise Passerines Birds of paradise 

Babi [Indonesian]   Pig sp. Even-toed ungulates Hogs and pigs 

Kasuari [Indonesian]  Northern cassowary Cassowaries and emu Cassowaries 
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Group three - Ormu 

 
Figure 40 - Folk taxonomy in Ormu (Group 3). 
The circular tree is a graphical representation of Table 41. Tree branches show at which point different species were 
categorised through successive card sorts. The different colours show the terminal categories. 
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Table 41 - Pile sort with group three in Ormu. 
The first column shows the stage one sort and successive columns show subsequent sorts and the species in each category. Each category is named, and the language used to name that category is 
provided in parenthesis. The reasoning for each category is also included when it was elaborated by group participants. The scientific orders and families are provided for each species as reference and to 
aid comparison with folk classification. 

Stage one sort Stage two sort Stage three sort Species common name Scientific order Scientific family 

Manuk [Ormu] – Things with long 
beaks and wings 

Taun-taun [Indonesian] – Things that 
have long beaks 

 Blyth’s hornbill Hornbills Hornbills 

Yakob or Kakatua [Indonesian] – 
Things that have short beaks and eat 
katapang 

 
Palm cockatoo Passerines Cockatoos 

Sulphur-crested cockatoo Passerines Cockatoos 

Mandafe [Ormu] – Things located on 
the island that like to eat snakes, 
cuscus, and chicks… wild / evil animals 

Mandafe [Ormu] – Things found at the 
beach and at the sea that eat fish 

 
Eastern osprey Hawks, eagles and vultures Ospreys 

White-bellied sea eagle Hawks, eagles and vultures Eagles, hawks and kites 

Mandafe [Ormu] – Things found at the 
forest that eat meat 

 Brahminy kite Hawks, eagles and vultures Eagles, hawks and kites 

Ukwei [Ormu] – Things that eat fruit 
and have wings made of skin 

  
Megabat sp. Bats Old world fruit bats 

Microbat sp. Bats Bats 

Fate [Ormu] or Tupai [Indonesian] – 
Things that have wings, and legs… 
that look like cuscus 

  

Striped possum 
Kangaroos, possums, wallabies, 
and relatives 

Gliders, Leadbeater's possum, 
and striped possums 

Sugar glider 
Kangaroos, possums, wallabies, 
and relatives 

Gliders, Leadbeater's possum, 
and striped possums 

Jache [Ormu] – Things that have 
different feathers from other birds… 
they have different characteristics and 
do not join other groups of birds 

Jache biasa [combined Ormu and 
Indonesian] – Things without antennae 
that are commonly used for traditional 
ornaments / decorations 

 Lesser bird of paradise Passerines Birds of paradise 

Manuk cenderawasih raja [Combined 
Ormu and Indonesian] – Things with 
antennae 

 

Twelve-wired bird of paradise Passerines Birds of paradise 

Magnificent bird of paradise Passerines Birds of paradise 

King bird of paradise Passerines Birds of paradise 

**Name for group unknown** – Things 
that creep, in houses and trees 

Mandafe [Ormu] – Things with big eyes  Tokay gecko Scaled reptiles Geckos 

Veteri [Ormu] – Things which normally 
live in houses and are noisy 

 Common house gecko Scaled reptiles Geckos 

Voromo [Ormu] – Things that are wild / 
savage and eat animals like rats and 
forest chicken 

 
Crocodile monitor Scaled reptiles Varanids 

Peach-throated monitor Scaled reptiles Varanids 

 Hypsilurus sp. Scaled reptiles Agamids 
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Stage one sort Stage two sort Stage three sort Species common name Scientific order Scientific family 

Archa [Ormu] – Things that can change 
colours and move in the trees 

Lesser forest dragon Scaled reptiles Agamids 

Crocodile skink Scaled reptiles Skinks 

Koyana [Ormu] – Things that are 
different from the others, they have 
their own living place and the same 
legs 

 

Pacific blue-tailed Skink Scaled reptiles Skinks 

Common skinks Scaled reptiles Skinks 

Emerald tree skink Scaled reptiles Skinks 

Indonesian blue-tongue Skink Scaled reptiles Skinks 

Manuk paruh pendek [combined Ormu 
and Indonesian] – Things with short 
beaks 

Burung hantu [Indonesian] – Things 
that are active at night and make the 
sound ‘hoo-hoo-hoo’ 

 Owl sp. Owls Owls 

Nuri [Indonesian] – Things with similar 
colours and sounds but they have 
different names 

 

Eclectus parrot Parrots Parrots 

Flying lories, lorikeets, and fig-
parrots 

Parrots Parrots 

Manuk [Ormu] – Things with short 
beaks 

 

Purple-tailed imperial pigeon Doves and pigeons Doves and pigeons 

Papuan mountain-pigeon Doves and pigeons Doves and pigeons 

House sparrow Passerines Old world sparrows 

Matmata [Ormu] – Things that creep 
on their stomachs 

Matmata [Ormu] – Things that are wild 
/ evil 

 

Amethystine Python Scaled reptiles Pythons 

Brown Tree Snake Scaled reptiles Colubrid snakes 

Northern Tree Snake Scaled reptiles Colubrid snakes 

New Guinea Small-eyed Snake Scaled reptiles Elapid snakes 

Ular tenang [Indonesian] – Things that 
are short and behave cautiously 

 
New Guinea ground boa Scaled reptiles Boas 

New Guinea death adder Scaled reptiles Elapid snakes 

Matmata [Ormu] – Things that are long 
and gentle 

 
Green tree python Scaled reptiles Pythons 

Pacific ground boa Scaled reptiles Boas 

Wanya [Ormu] or Kuskus / Kusu 
[Indonesian] 

Wanya [Ormu] – Things with a small 
size that like to eat fruits and leaves 

Kuskus di pohon [Indonesian] – Cuscus 
found in trees 

Black-spotted cuscus 
Kangaroos, possums, wallabies, 
and relatives 

Brushtail possums and cuscuses 

Common spotted cuscus 
Kangaroos, possums, wallabies, 
and relatives 

Brushtail possums and cuscuses 

Kuskus di batu [Indonesian] – Cuscus 
found on the ground 

D'albertis ringtail 
Kangaroos, possums, wallabies, 
and relatives 

Ringtail possums 

Ground cuscus 
Kangaroos, possums, wallabies, 
and relatives 

Brushtail possums and cuscuses 
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Stage one sort Stage two sort Stage three sort Species common name Scientific order Scientific family 

Lowland ringtail 
Kangaroos, possums, wallabies, 
and relatives 

Ringtail possums 

Northern common cuscus 
Kangaroos, possums, wallabies, 
and relatives 

Brushtail possums and cuscuses 

Kangguru [Indonesian] – Things that 
are big and like to eat fruits and leaves 

 

Grizzled tree kangaroo 
Kangaroos, possums, wallabies, 
and relatives 

Kangaroos, wallabies, and 
relatives 

White-striped dorcopsis 
Kangaroos, possums, wallabies, 
and relatives 

Kangaroos, wallabies, and 
relatives 

New Guinea pademelon 
Kangaroos, possums, wallabies, 
and relatives 

Kangaroos, wallabies, and 
relatives 

Oru [Ormu] – Things with a small body 
size that are edible and live in the 
forest and eat worms 

Landak [Indonesian] – Things with their 
own life way and food… they hide, 
have spikes, and different shaped 
snouts 

 

Attenborough's long-beaked 
echidna 

Monotremes Echidnas 

Short-beaked echidna Monotremes Echidnas 

Onyo-onyo [Ormu] – Things that eat 
meat 

 New Guinea quoll 
Dasyuroid marsupials and 
marsupial carnivores 

Dasyurids 

Chora [Ormu] – Things that climb 
coconut trees like a squirrel and have a 
white tail 

 Feather-tailed possum 
Kangaroos, possums, wallabies, 
and relatives 

Feathertail gliders and pygmy 
gliders 

Oru [Ormu] – Things with a small body 
size that are edible and live in the 
forest and eat worms 

 

Clara's echymipera Bandicoots and bilbies Bandicoots 

Raffray's bandicoot Bandicoots and bilbies Giant and Raffray's bandicoots 

Short-furred dasyure 
Dasyuroid marsupials and 
marsupial carnivores 

Dasyurids 

Müller’s three-striped dasyure 
Dasyuroid marsupials and 
marsupial carnivores 

Dasyurids 

Common echymipera Bandicoots and bilbies Bandicoots 

Long-nosed echymipera Bandicoots and bilbies Bandicoots 

Mambruk [Indonesian] – Things with 
crests that cannot fly very high 

  Victoria crowned pigeon Columbiformes Columbidae 

Mansawe [Ormu] or Ayam hutan / 
Maleo [Indonesian] 

  New Guinea scrubfowl Galliformes Megapodiidae 

Babi [Indonesian] – Things for four legs 
that look like a farm pig but are 
different 

  Pig sp. Artiodactyla Suidae 



 331 

Stage one sort Stage two sort Stage three sort Species common name Scientific order Scientific family 

Chatware [Ormu] or Kasuari 
[Indonesian] - things that can do a 
pwerful kick, like karate 

  Northern cassowary Casuariiformes Casuariidae 
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Group four - Ormu  

 
Figure 41 - Folk taxonomy in Ormu (Group 4). 
The circular tree is a graphical representation of Table 42. Tree branches show at which point different species were 
categorised through successive card sorts. The different colours show the terminal categories. 
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Table 42 - Pile sort with group four in Ormu. 
The first column shows the stage one sort and successive columns show subsequent sorts and the species in each category. Each category is named, and the language used to name that category is 
provided in parenthesis. The reasoning for each category is also included when it was elaborated by group participants. The scientific orders and families are provided for each species as reference and to 
aid comparison with folk classification. 

Stage one sort Stage two sort Stage three sort Species common name Order Family 

Tikus [Indonesian] – Things with four 
legs that forage above the ground 

Tikus tanah [Indonesian] – Things 
that eat on the ground 

 

Clara's echymipera Bandicoots and bilbies Bandicoots 

Raffray's bandicoot Bandicoots and bilbies Giant and Raffray's bandicoots 

Short-furred dasyure 
Dasyuroid marsupials and marsupial 
carnivores 

Dasyurids 

Müller’s three-striped dasyure 
Dasyuroid marsupials and marsupial 
carnivores 

Dasyurids 

Common echymipera Bandicoots and bilbies Bandicoots 

Long-nosed echymipera Bandicoots and bilbies Bandicoots 

Kangguru [Indonesian] – Things with 
four legs but they walk on two 
legs… they eat fruit and leaves 

 

White-striped dorcopsis 
Kangaroos, possums, wallabies, and 
relatives 

Kangaroos, wallabies, and relatives 

New Guinea pademelon 
Kangaroos, possums, wallabies, and 
relatives 

Kangaroos, wallabies, and relatives 

Anjing hutan [Indonesian] – Things 
bigger than village dogs… very rare 

 Thylacine 
Dasyuroid marsupials and marsupial 
carnivores 

Tasmanian wolf and thylacine 

Babi [Indonesian] – Things that are 
big that eat fruit and worms. Can 
keep as a pet and eat. They are 
strong and can knock down trees. 

 Pig sp. Even-toed ungulates Hogs and pigs 

**Forgotten name** – Things with 
spikes that live high in the 
mountains where it is quiet and 
cold. They eat worms and insects 

 

Attenborough's long-beaked 
echidna 

Monotremes Echidnas 

Short-beaked echidna Monotremes Echidnas 

Cicak or Kadal [Indonesian] – Things 
with four legs, the same colour, 
body shape, and eat the same 
food… crickets, termites, frogs, and 
butterflies 

Ular kaki empat [Indonesian] – 
Things that are types of snake but 
with four legs 

 
Common skinks Scaled reptiles Skinks 

Indonesian blue-tongue Skink Scaled reptiles Skinks 

Archa [Ormu] or Bunglon 
[Indonesian] – Things that can 
change colour and a spikey body 
shape 

 

Hypsilurus sp. Scaled reptiles Agamids 

Lesser forest dragon Scaled reptiles Agamids 

Crocodile skink Scaled reptiles Skinks 

Cicak [Indonesian] – Things like 
geckos or small lizards 

 
Tokay gecko Scaled reptiles Geckos 

Common house gecko Scaled reptiles Geckos 
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Stage one sort Stage two sort Stage three sort Species common name Order Family 

Pacific blue-tailed Skink Scaled reptiles Skinks 

Emerald tree skink Scaled reptiles Skinks 

Soa-soa [Indonesian] – Large lizards 
with similar colours that are strong 
and evil / fierce 

 
Crocodile monitor Scaled reptiles Varanids 

Peach-throated monitor Scaled reptiles Varanids 

Kusu / Kuskus [Indonesian] – Things 
usually found in trees which come 
to the ground only sometimes and 
for a short time. They sleep in trees 
and eat fruits and shoots 

Tupai [Indonesian] – Things with 
wings that look like pyjamas which 
they use to move from tree to tree 

 Striped possum 
Kangaroos, possums, wallabies, and 
relatives 

Gliders, Leadbeater's possum, and 
striped possums 

 Sugar glider 
Kangaroos, possums, wallabies, and 
relatives 

Gliders, Leadbeater's possum, and 
striped possums 

Kusu [Indonesian] – Things that eat 
nectar, shoots, and ripe guava. They 
can also be distinguished 
individually 

 

Feather-tailed possum 
Kangaroos, possums, wallabies, and 
relatives 

Feathertail gliders and pygmy 
gliders 

Grizzled tree kangaroo 
Kangaroos, possums, wallabies, and 
relatives 

Kangaroos, wallabies, and relatives 

Black-spotted cuscus 
Kangaroos, possums, wallabies, and 
relatives 

Brushtail possums and cuscuses 

D'albertis ringtail 
Kangaroos, possums, wallabies, and 
relatives 

Ringtail possums 

Ground cuscus 
Kangaroos, possums, wallabies, and 
relatives 

Brushtail possums and cuscuses 

Common spotted cuscus 
Kangaroos, possums, wallabies, and 
relatives 

Brushtail possums and cuscuses 

Lowland ringtail 
Kangaroos, possums, wallabies, and 
relatives 

Ringtail possums 

New Guinea quoll 
Dasyuroid marsupials and marsupial 
carnivores 

Dasyurids 

Northern common cuscus 
Kangaroos, possums, wallabies, and 
relatives 

Brushtail possums and cuscuses 

Burung [Indoneisan] – Things with 
wings, even though some can’t fly 

Burung tanah [Indonesian] – Things 
found on the ground, not in trees, 
that eat fruits. They make their nest 
on the ground 

 

New Guinea scrubfowl Chicken-like birds Megapodes 

Northern cassowary Cassowaries and emu Cassowaries 

Victoria crowned pigeon Doves and pigeons Doves and pigeons 

Kelalawar [Indonesian] – Things that 
live in caves and eat fruits like 
breadfruit 

 
Microbat sp. Bats Microbats 

Megabat sp. Bats Old world fruitbats 

Purple-tailed imperial pigeon Doves and pigeons Doves and pigeons 
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Stage one sort Stage two sort Stage three sort Species common name Order Family 

Burung permakan buah [Indonesian] 
– Things that eat fruits and return 
home in the afternoon 

Burung nuri [Indonesian] – Birds with 
many different beautiful colours 

King bird of paradise Passerines Birds of paradise 

Eclectus parrot Parrots Parrots 

Flying lories, lorikeets, and fig-
parrots 

Parrots Parrots 

Kakatua [Indonesian] – Things with 
long beaks and crests that eat 
similar food everyday 

Palm cockatoo Passerines Cockatoos 

Sulphur-crested cockatoo Passerines Cockatoos 

Blyth's hornbill Hornbills Hornbills 

Cenderawasih [Indonesian] – Things 
with different and unique colours. 
These birds are number one and 
have their own story related to our 
customs. Only the ondoafi can use 
their feathers for decoration and 
traditional dances 

Lesser bird of paradise Passerines Birds of paradise 

Twelve-wired bird                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
of paradise 

Passerines Birds of paradise 

Magnificent bird of paradise Passerines Birds of paradise 

Burung pipit [Indonesian] – Small 
birds that eats fruit, nectar and 
guava leaves 

Papuan mountain-pigeon Doves and pigeons Doves and pigeons 

House sparrow Passerines Old world sparrows 

Burung permakan dagin 
[Indonesian] – Birds that eat meat 
like rats, fish, and worms 

 

Brahminy kite Hawks, eagles and vultures Eagles, hawks and kites 

Eastern osprey Hawks, eagles and vultures Ospreys 

White-bellied Sea-eagle Hawks, eagles and vultures Eagles, hawks and kites 

Owl sp. Owls Owls 

Ular [Indonesian] – Things that 
creep, are the evillest, and have no 
legs 

Ular pohon [Indonesian] – Snakes 
that live in trees and don’t move 
much, staying in the same place. 
They eat butterflies, crickets and 
grasshoppers 

 

Green tree python Scaled reptiles Pythons 

Brown tree snake Scaled reptiles Colubrid snakes 

Northern tree Snake Scaled reptiles Colubrid snakes 

Ular di tanah [Indonesian] – Snakes 
that live on the ground. They eat 
butterflies, crickets, rats and chicken 

 

Amethystine python Scaled reptiles Pythons 

Pacific ground boa Scaled reptiles Boas 

New Guinea ground boa Scaled reptiles Boas 

New Guinea death adder Scaled reptiles Elapid snakes 

New Guinea small-eyed Snake Scaled reptiles Elapid snakes 
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Group five - Tabla 

 
Figure 42 - Folk taxonomy in Tabla (Group 5). 
The circular tree is a graphical representation of Table 43. Tree branches show at which point different species were 
categorised through successive card sorts. The different colours show the terminal categories. 
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Table 43 - Pile sort with group five in Tabla. 
The first column shows the stage one sort and successive columns show subsequent sorts and the species in each category. Each category is named, and the language used to name that category is 
provided in parenthesis. The reasoning for each category is also included when it was elaborated by group participants. The scientific orders and families are provided for each species as reference and to 
aid comparison with folk classification. 

Stage one sort Stage two sort Stage three sort Stage four sort Species common name Order Family 

Awo [Tabla] or Burung 
[Indonesian] 

Tiay [Tabla]   

Lesser bird of paradise Passerines Birds of paradise 

Twelve-wired bird of paradise Passerines Birds of paradise 

Magnificent bird of paradise Passerines Birds of paradise 

King bird of paradise Passerines Birds of paradise 

Birds: Wiyong [Tabla], Serlay 
[Tabla], Kakatua 
[Indonesian], and Nuri 
[Indonesian] 

Kakatua [Indonesian]  
Palm cockatoo Passerines Cockatoos 

Sulphur-crested cockatoo Passerines Cockatoos 

Depari [Tabla]  Blyth's hornbill Hornbills Hornbills 

Uyong [Tabla] – Things with 
short blunt beaks.  

 

Eclectus parrot Parrots Parrots 

Flying lories, lorikeets, and fig-
parrots 

Parrots Parrots 

Burung lain-lain [Indonesian]  
Purple-tailed imperial pigeon Doves and pigeons Doves and pigeons 

Papuan mountain-pigeon Doves and pigeons Doves and pigeons 

Okoway [Tabla] – Awo 
known to move around at 
night 

  Owl sp. Owls Owls 

Awong [Tabla] – Awo that 
live on the ground 

Suare [Tabla] – Like no other 
bird, it is unique 

 Northern cassowary Cassowaries and emu Cassowaries 

Awo tanah [combined Tabla 
and Indonesian] 

 
New Guinea scrubfowl Chicken-like birds Megapodes 

Victoria crowned pigeon Doves and pigeons Doves and pigeons 

Mundu [Tabla] – Types of 
Awo that are evil 

   

Brahminy kite Hawks, eagles and vultures Eagles, hawks and kites 

Eastern osprey Hawks, eagles and vultures Ospreys 

White-bellied sea-eagle Hawks, eagles and vultures Eagles, hawks and kites 

Ware [Tabla] or Ular 
[Indonesian] – Things that 
creep 

   

Green tree python Scaled reptiles Pythons 

Pacific ground boa Scaled reptiles Boas 

New Guinea ground boa Scaled reptiles Boas 

New Guinea death adder Scaled reptiles Elapid snakes 

Brown Tree Snake Scaled reptiles Colubrid snakes 
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Stage one sort Stage two sort Stage three sort Stage four sort Species common name Order Family 

Northern tree Snake Scaled reptiles Colubrid snakes 

New Guinea small-eyed Snake Scaled reptiles Elapid snakes 

Amethystine python Scaled reptiles Pythons 

Eme [Tabla] – Things that 
live in different places. They 
creep and jump. Each has 
its individual living place. 

Eme yang hidup di tanah 
dan pohon [combined Tabla 
and Indonesian] – Eme that 
sleep in trees but can eat on 
the ground or under trees. 

  

Feather-tailed possum 
Kangaroos, possums, wallabies, 
and relatives 

Feathertail gliders and pygmy 
gliders 

Grizzled tree kangaroo* 
Kangaroos, possums, wallabies, 
and relatives 

Kangaroos, wallabies, and 
relatives 

D'albertis ringtail 
Kangaroos, possums, wallabies, 
and relatives 

Ringtail possums 

Ground cuscus 
Kangaroos, possums, wallabies, 
and relatives 

Brushtail possums and cuscuses 

Striped possum 
Kangaroos, possums, wallabies, 
and relatives 

Gliders, Leadbeater's possum, 
and striped possums 

Lowland ringtail 
Kangaroos, possums, wallabies, 
and relatives 

Ringtail possums 

Northern common cuscus 
Kangaroos, possums, wallabies, 
and relatives 

Brushtail possums and cuscuses 

Sugar glider 
Kangaroos, possums, wallabies, 
and relatives 

Gliders, Leadbeater's possum, 
and striped possums 

Eme yang hidup di tanah 
saja [combined Tabla and 
Indonesian] – Eme that only 
live on the ground 

Vayangko [Tabla] – Eme 
that, when caught, can 
absolve a person of wrong 
doing according to 
customary law.  

Ovo [Tabla] – Sanction for a 
light punishment, like 
stealing. Can be used as an 
offering of peace or 
goodwill to resolve conflicts 
quickly. 

Pig sp. Even-toed ungulates Hogs and pigs 

Vayangko [Tabla] – Sanction 
for a severe punishment, 
like murder 

Attenborough's long-beaked 
echidna 

Monotremes Tachyglossidae 

Short-beaked echidna Monotremes Tachyglossidae 

Eme [Tabla] – Eme yang 
hidup di tanah saja without 
a significant cultural role 

 

Raffray's bandicoot Bandicoots and bilbies Giant and Raffray's bandicoots 

White-striped dorcopsis* 
Kangaroos, possums, wallabies, 
and relatives 

Kangaroos, wallabies, and 
relatives 

Clara’s echymipera Bandicoots and bilbies Bandicoots 

Short-furred dasyure 
Dasyuroid marsupials and 
marsupial carnivores 

Dasyurids 
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Stage one sort Stage two sort Stage three sort Stage four sort Species common name Order Family 

Müller’s three-striped dasyure 
Dasyuroid marsupials and 
marsupial carnivores 

Dasyurids 

New Guinea pademelon* 
Kangaroos, possums, wallabies, 
and relatives 

Kangaroos, wallabies, and 
relatives 

New Guinea quoll 
Dasyuroid marsupials and 
marsupial carnivores 

Dasyurids 

Common echymipera Bandicoots and bilbies Bandicoots 

Long-nosed echymipera Bandicoots and bilbies Bandicoots 

Eme Oneng [Tabla] – Eme 
that only live in trees 

  

Black-spotted cuscus 
Kangaroos, possums, wallabies, 
and relatives 

Brushtail possums and cuscuses 

Common spotted cuscus 
Kangaroos, possums, wallabies, 
and relatives 

Brushtail possums and cuscuses 

Kadal [Indonesian] – Things 
that slither and have legs 

Vorong [Tabla] or Soa-soa 
[Indonesian] – Things with a 
different face shape – big 
and long. 

  

Crocodile monitor Scaled reptiles Varanids 

Peach-throated monitor Scaled reptiles Varanids 

Vankowlu [Tabla] – Things 
that have slippery skin 

  
Common skinks Scaled reptiles Skinks 

Indonesian blue-tongue Skink Scaled reptiles Skinks 

Arka [Tabla] – Things with 
spikes 

  

Hypsilurus sp. Scaled reptiles Agamids 

Lesser forest dragon Scaled reptiles Agamids 

Crocodile skink Scaled reptiles Skinks 

Besere [Tabla] - Things 
found in houses and 
coconut trees  

  
Tokay gecko Scaled reptiles Geckos 

Common house gecko Scaled reptiles Geckos 

Kifaway [Tabla] – Things 
found in houses and 
coconut trees. Different 
from other because they are 
active during the day and 
have a red colour. 

  

Pacific blue-tailed Skink Scaled reptiles Skinks 

Emerald tree skink Scaled reptiles Skinks 

Awe Samonendo [Tabla] – 
Things active at night that 
eat fruit. Awe samonendo is 
the overall name for these 
animals have individual 
names 

   

Microbat sp. Bats Microbats 

Megabat sp. Bats Old world fruit bats 
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Stage one sort Stage two sort Stage three sort Stage four sort Species common name Order Family 

Yoku Mansi [Tabla]    Thylacine 
Dasyuroid marsupials and 
marsupial carnivores 

Tasmanian wolf and thylacine 

 

* These species also form an alternative category which cross cuts the above categories. During the final sort, informants conveyed that the grizzled tree kangaroo, the white-striped dorcopsis, and the New 

Guinea pademelon form two similar categories of Eme. The first, comprising grizzled tree kangaroo and white-striped dorcopsis, is known as Eme juai [Tabla]. The second, comprising the New Guinea 

pademelon, is known as Eme Sekway [Tabla].  
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Group six - Tabla 

 
Figure 43 - Folk taxonomy in Tabla (Group 6). 
The circular tree is a graphical representation of Table 44. Tree branches show at which point different species were 
categorised through successive card sorts. The different colours show the terminal categories. 
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Table 44 - Pile sort with group six in Tabla. 
The first column shows the stage one sort and successive columns show subsequent sorts and the species in each category. Each category is named, and the language used to name that category is 
provided in parenthesis. The reasoning for each category is also included when it was elaborated by group participants. The scientific orders and families are provided for each species as reference and to 
aid comparison with folk classification. 

Stage one sort Stage two sort Species common name Order Family 

Bersereway [Tabla] – Small lizards  

Tokay gecko Scaled reptiles Geckos 

Common house gecko Scaled reptiles Geckos 

Pacific blue-tailed skink Scaled reptiles Skinks 

Common skinks Scaled reptiles Skinks 

Emerald tree skink Scaled reptiles Skinks 

Indonesian blue-tongue skink Scaled reptiles Skinks 

Eme [Tabla] – Things that sleep 
underground 

Eme Vayangko [Tabla] – If caught it can 
be used to settle disputes between 
people… to make peace 

Attenborough's long-beaked echidna Monotremes Echidnas 

Short-beaked echidna Monotremes Echidnas 

Eme yang tidur dalam tanah [combined 
Tabla and Indonesian] – Eme that sleep 
underground 

Clara's echymipera Bandicoots and bilbies Bandicoots 

Raffray's bandicoot Bandicoots and bilbies Giant and Raffray's bandicoots 

Short-furred dasyure Dasyuroid marsupials and marsupial carnivores Dasyurids 

Müller’s three-striped dasyure Dasyuroid marsupials and marsupial carnivores Dasyurids 

New Guinea quoll Dasyuroid marsupials and marsupial carnivores Dasyurids 

Common echymipera Bandicoots and bilbies Bandicoots 

Long-nosed echymipera Bandicoots and bilbies Bandicoots 

Vrong [Tabla] – Things that are large and 
evil. They can eat Bersereway and are 
bigger. 

 

Crocodile monitor Scaled reptiles Varanids 

Hypsilurus sp. Scaled reptiles Agamids 

Lesser forest dragon Scaled reptiles Agamids 

Peach-throated monitor Scaled reptiles Varanids 

Pase [Tabla] – Things that can fly from 
tree to tree 

 
Striped possum Kangaroos, possums, wallabies, and relatives Gliders, Leadbeater's possum, and striped possums 

Sugar glider Kangaroos, possums, wallabies, and relatives Gliders, Leadbeater's possum, and striped possums 

Eme pohon [combined Tabla and 
Indonesian] – Eme that sleep in trees 

 

Grizzled tree kangaroo Kangaroos, possums, wallabies, and relatives Kangaroos, wallabies, and relatives 

Black-spotted cuscus Kangaroos, possums, wallabies, and relatives Brushtail possums and cuscuses 

Feather-tailed possum Kangaroos, possums, wallabies, and relatives Feathertail gliders and pygmy gliders 

Ground cuscus Kangaroos, possums, wallabies, and relatives Brushtail possums and cuscuses 
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Stage one sort Stage two sort Species common name Order Family 

D'albertis ringtail Kangaroos, possums, wallabies, and relatives Ringtail possums 

White-striped dorcopsis Kangaroos, possums, wallabies, and relatives Kangaroos, wallabies, and relatives 

Common spotted cuscus Kangaroos, possums, wallabies, and relatives Brushtail possums and cuscuses 

Lowland ringtail Kangaroos, possums, wallabies, and relatives Ringtail possums 

New Guinea pademelon Kangaroos, possums, wallabies, and relatives Kangaroos, wallabies, and relatives 

Northern common cuscus Kangaroos, possums, wallabies, and relatives Brushtail possums and cuscuses 

Okoway [Tabla] – Things active at night 
that have a different voice from other bird 

 Owl sp. Owls Owls 

Tiay [Tabla] or Cenderawasih / Burung 
kuning [Indonesian] – Birds with special 
meaning to people in the village 

 
Lesser bird of paradise Passerines Birds of paradise 

Twelve-wired bird of paradise Passerines Birds of paradise 

Awe Kari [Tabla] – Things with large 
blue/green eggs 

 
New Guinea scrubfowl Chicken-like birds Megapodes 

Victoria crowned pigeon Doves and pigeons Doves and pigeons 

Kasuari [Indonesian]  Northern cassowary Cassowaries and emu Cassowaries 

Opo [Tabla] or Babi [Indonesian]  Pig sp. Even-toed ungulates Hogs and pigs 

Awey [Tabla] – Different types, small ones 
eat termites, large ones eat fruit 

 
Microbat sp. Bats Microbats 

Megabat sp. Bats Old world fruit bats 

Urip-uripan [Indonesian] – Things that 
cannot eat ketapang, only soft fruits like 
papaya and banana 

 Flying lories, lorikeets, and fig-parrots Parrots Parrots 

Yefa [Tabla] – Things that have the same 
way to eat and gather food. One 
particular fruit with a stong shell – the 
ketapang. These are similar to Urip 
[Indonesian] 

 

Palm cockatoo Passerines Cockatoos 

Sulphur-crested cockatoo Passerines Cockatoos 

Eclectus parrot Parrots Parrots 

Depari [Tabla] – A unique species, only 
one like it – there is no counterpart. 
Depari has a unique fold in its beak. 

 Blyth's hornbill Hornbills Hornbills 

Seiburudangge [Tabla] – These birds have 
wide nests and lay large eggs 

 
Purple-tailed imperial pigeon Doves and pigeons Doves and pigeons 

House sparrow Passerines Old world sparrows 

 
Brahminy kite Hawks, eagles and vultures Eagles, hawks and kites 

Eastern osprey Hawks, eagles and vultures Ospreys 
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Stage one sort Stage two sort Species common name Order Family 

Duna [Tabla] – Things that have different 
voices from other birds. They eat meat 
like fish, cuscus, pigs, or snakes. 

White-bellied sea-eagle Hawks, eagles and vultures Eagles, hawks and kites 

Mereng [Indonesian] – Snakes that can be 
eaten and are not venomous 

 
Amethystine python Scaled reptiles Pythons 

Green tree python Scaled reptiles Pythons 

Ular berbisa [Indonesian] – Snakes that 
are venomous and bite people with 
venom. Their venom is found in their tails 

 

New Guinea ground boa Scaled reptiles Boas 

New Guinea death adder Scaled reptiles Elapid snakes 

Oware [Tabla] – Snakes that live in water 
and on the land. Can be confused with 
eels. 

 
Brown tree Snake Scaled reptiles Colubrid snakes 

Northern tree Snake Scaled reptiles Colubrid snakes 

Ular Bemba [combined Indonesian and 
Tabla] or Ular Cincin [Indonesian] – This 
snake curls up and does not cause any 
trouble with people. Not evil. 

 Pacific ground boa Pacific ground boa Boas 

Besakro [Tabla] – Snakes that live in water 
and can dance. Dangerous 

 New Guinea small-eyed Snake Scaled reptiles Elapid snakes 
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Group seven - Mekwei 

 
Figure 44 - Folk taxonomy in Mekwei (Group 7). 
The circular tree is a graphical representation of Table 45. Tree branches show at which point different species were 
categorised through successive card sorts. The different colours show the terminal categories. 
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Table 45 - Pile sort with group seven in Mekwei. 
The first column shows the stage one sort and successive columns show subsequent sorts and the species in each category. Each category is named, and the language used to name that category is 
provided in parenthesis. The reasoning for each category is also included when it was elaborated by group participants. The scientific orders and families are provided for each species as reference and to 
aid comparison with folk classification. 

Stage one sort Stage two sort Species common name Order Family 

Burung [Indonesian] – Things with diverse 
and coloured feathers. They have wings and 
two legs. 

Mambruk [Indonesian] – Has beautiful 
colours, lives in trees but eats on the ground 

Victoria crowned pigeon Doves and pigeons Doves and pigeons 

Kelelawar [Indonesian] – Things that eat at 
night and cannot see in the daytime 

Microbat sp. Bats Microbats 

Megabat sp. Bats Old world fruit bats 

Taun-taun [Indonesian] – Have strong beaks 
that can break nuts. They make loud noises. 

Blyth’s hornbill Hornbills Hornbills 

Belarotan [Indonesian] – Small and have 
different feather and ail from other birds. 
Have different antenna. Live on the ground 
and cleans around where it leaves. Likes 
certain type of leaf litter. 

Twelve-wired bird of paradise Passerines Birds of paradise 

Magnificent bird of paradise Passerines Birds of paradise 

King bird of paradise Passerines Birds of paradise 

Cenderawasih raja [Indonesian] – Lives on 
tall trees. The voice and colour are different 
from other cenderawasih. 

Lesser bird of paradise Passerines Birds of paradise 

Elang / Burung pemangsa [Indonesian] – 
Can eat their own species. Also eat cuscus, 
snake, fish, animal carcas, and chicks. Have 
strong claws.  

Brahminy kite Hawks, eagles and vultures Eagles, hawks and kites 

Eastern osprey Hawks, eagles and vultures Ospreys 

White-bellied sea-eagle Hawks, eagles and vultures Eagles, hawks and kites 

Kasuari [Indonesian] – A bird but it lives on 
the ground and only on the ground. They 
can attack with their legs and make holes in 
a person’s body. Like to kick and play on 
tree roots. Have big eggs. 

Norhern cassowary Cassowaries and emu Megapodes 

New Guinea scrubfowl* Chicken-like birds Cassowaries 

Kakatua [Indonesian] – Have a large body 
size, loud call, different colours, and they lay 
eggs 

Palm cockatoo Passerines Cockatoos 

Sulphur-crested cockatoo Passerines Cockatoos 

Nuri [Indonesian] – Have a different call from 
cockatoos. Not as loud. More variety of 
colours. 

Eclectus parrot Parrots Parrots 

Flying lories, lorikeets, and fig-parrots Parrots Parrots 

Purple-tailed imperial pigeon Doves and pigeons Doves and pigeons 

Papuan mountain-pigeon Doves and pigeons Doves and pigeons 
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Stage one sort Stage two sort Species common name Order Family 

Pombo hutan [Indonesian] – Tame even 
when touched. Will not fight if alive after 
been shot. 

House sparrow Passerines Old world sparrows 

Burung hantu [Indonesian] – A predator that 
comes out at night. 

Burung hantu Owls Owls 

Kadal [Indonesian] – Things with four legs 
and a range of sizes. Live on the ground and 
on trees. They all eat similar food except 
items 61 and 33 

Ular punya bisa [Indonesian] – They have 
four legs. They are predators and evil.  

Indonesian blue-tongue skink Scaled reptile Skinks 

Kumay [Indonesian] – Have similar tail 
shapes that live on trees. They have similar 
agility and are hard to catch. 

Pacific blue-tailed skink Scaled reptiles Skinks 

Common skinks Scaled reptiles Skinks 

Emerald tree skink Scaled reptiles Skinks 

Seray [Indonesian] – Can write our name on 
the tree. They have spines and are clever. 

Hypsilurus sp. Scaled reptiles Agamids 

Lesser forest dragon Scaled reptiles Agamids 

Mata mereh [Indonesian] – Live under 
decayed wood and have spines like a 
crocodile. Not evil and protected but can 
sell. 

Crocodile skink Scaled reptiles Skinks 

Cicak [Indonesian] – Kadal with sticky feet so 
they don’t fall. Have two types of colour, 
living on the ground and near water. 

Tokay gecko Scaled reptiles Geckos 

Common house gecko Scaled reptiles Geckos 

Soa-soa [Indonesian] – Have a similar shape 
to Komodo. Two types of colour and live on 
the ground and in trees. 

Crocodile monitor Scaled reptiles Varanids 

Peach-throated monitor Scaled reptiles Varanids 

Tikus [Indonesian] – Things with a snout, fur 
and tail. 

Nano [Mekwei] or Tikus air [Indonesian] – 
Lives in two habitats. On land and in water. 
Has small limbs like a cat and a longer tail 
than other tikus. 

New Guinea quoll Dasyuroid marsupials and marsupial carnivores Dasyurids 

Tikus rumah [Indonesian] – Live in houses 
and boats and have a wide distribution. Can 
walk along electri cables and break many 
things in the house. 

Short-furred dasyure Dasyuroid marsupials and marsupial carnivores Dasyurids 

Tikus hutan [Indonesian] – Live in the forest 
and sleep on the ground. Can be eaten. 

Clara's echymipera Bandicoots and bilbies Bandicoots 

Raffray's bandicoot Bandicoots and bilbies Giant and Raffray's bandicoots 

Common echymipera Bandicoots and bilbies Bandicoots 

Long-nosed echymipera Bandicoots and bilbies Bandicoots 
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Stage one sort Stage two sort Species common name Order Family 

Landak [Indonesian] – Have a snout and a 
bigger body size than other tikus. They have 
large feet and the spines have venom. 

Attenborough's long-beaked echidna Monotremes Echidnas 

Short-beaked echidna Monotremes Echidnas 

Kuskus / Tikus pohon [Indonesian] – Can live 
in trees and eat fruit. Varous different 
colours and each type lives in a specific 
place. 

Tupai [Indonesian] – Can fly from tree to 
tree. Small than other tikus 

Feather-tailed possum Kangaroos, possums, wallabies, and relatives Feathertail gliders and pygmy gliders 

Striped possum Kangaroos, possums, wallabies, and relatives Gliders, Leadbeater's possum, and striped possums 

Sugar glider Kangaroos, possums, wallabies, and relatives Gliders, Leadbeater's possum, and striped possums 

Swalibetsba [Mekwei] – Very large in size. 
Difficult for one person to lift on their own. 
Have fur like a Papuan person’s hair. 

Black-spotted cuscus** Kangaroos, possums, wallabies, and relatives Brushtail possums and cuscuses 

Kusu pohon [Indonesian] - Can live in trees 
and eat fruit. Varous different colours and 
each type lives in a specific place. 

D'albertis ringtail Kangaroos, possums, wallabies, and relatives Ringtail possums 

Ground cuscus Kangaroos, possums, wallabies, and relatives Brushtail possums and cuscuses 

Common spotted cuscus Kangaroos, possums, wallabies, and relatives Brushtail possums and cuscuses 

Lowland ringtail Kangaroos, possums, wallabies, and relatives Ringtail possums 

Northern common cuscus Kangaroos, possums, wallabies, and relatives Brushtail possums and cuscuses 

Tabtabuy [Mekwei] – A little bit clever. They 
can count people that pass by using their 
fingers. 

Müller’s three-striped dasyure Müller’s three-striped dasyure Dasyurids 

Ular [Indonesian] – Things with the same 
elongated body shape that have the same 
life style and type of movement – along 
their belly. They can be different sizes and 
colours and can shed their skin. 

Sanca hijau [Indonesian] – Active day and 
night but move mostly during the day. If 
they wrap around a person, the person 
cannot move. 

Green tree python Scaled reptiles Pythons 

Mata buta [Indonesian] – It moves like a 
python but only at night. Always calm, even 
if you run into it 

Pacific ground boa Scaled reptiles Boas 

Arma Yanggen [Mekwei] – If you are bitten, 
it will not let go. Only venomous when 
biting bad people or sinners. 

New Guinea ground boa Scaled reptiles Boas 

New Guinea death adder Scaled reptiles Elapid snakes 

Ular [Indonesian] – Can play with people 
Brown tree Snake Scaled reptiles Colubrid snakes 

Northern tree Snake Scaled reptiles Colubrid snakes 

Arma Yanggendogroy [Mekwei] – Lives in 
two habitats. Can kill a pig. Can chase 
people from footpaths. It is big and long. 

New Guinea small-eyed snake Scaled reptiles Elapid snakes 
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Stage one sort Stage two sort Species common name Order Family 

Patola [Indonesian] or Samokari [Mekwei] – 
Lives in trees. Very big and long. Can be 
handled and eaten. 

Amethystine python Scaled reptiles Pythons 

Anjing hutan [Indonesian] – Lives in the 
forest. Hunts whatever they want like 
snakes, pigs, and rats. In the Cyclops 
Mountains they have course whiskers, and 
they make a different sound to domestic 
dogs. 

 Thylacine Dasyuroid marsupials and marsupial carnivores Tasmanian wolf and thylacine 

Babi [Indonesian] – Have big body size, big 
chest and tusks. Evil. 

 Pig sp. Dasyuroid marsupials and marsupial carnivores Dasyuroid marsupials and marsupial carnivores 

Kagguru [Indonesian] – Have different tails 
and stand on two legs. Front hands can 
grab things. They have pouches for their 
babies. They live on the ground and in 
trees. 

 

Grizzled tree kangaroo Kangaroos, possums, wallabies, and relatives Kangaroos, wallabies, and relatives 

White-striped dorcopsis Kangaroos, possums, wallabies, and relatives Kangaroos, wallabies, and relatives 

New Guinea pademelon Kangaroos, possums, wallabies, and relatives Kangaroos, wallabies, and relatives 

 

* New Guinea scrubfowl – This item was moved at the last minute from the category ‘Pombo hutan’ [Indonesian] for the reason that it lays large eggs like the northern cassowary 

** Originally placed in category ‘Kusu pohon’ [Indonesian] during the stage two sort but later recognised as its own separate category. 
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Group eight – Sentani 

 
Figure 45 - Folk taxonomy in Sentani (Group 8). 
The circular tree is a graphical representation of Table 46. Tree branches show at which point different species were 
categorised through successive card sorts. The different colours show the terminal categories. 
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Table 46 - Pile sort with group eight in Sentani. 
The first column shows the stage one sort and successive columns show subsequent sorts and the species in each category. Each category is named, and the language used to name that category is 
provided in parenthesis. The reasoning for each category is also included when it was elaborated by group participants. The scientific orders and families are provided for each species as reference and to 
aid comparison with folk classification. 

Stage one sort Stage two sort Stage three sort Species common name Order Family 

Tikus pohon [Indonesian] or Uma Eme 
[Sentani] – Things that are active at night 
that eats fruits and buds 

Tupai [Indonesia] – Small. Can jump and 
fly far away by gliding with some kind of 
wing. Usually climb trees then glide. Have 
hard teeth that can open coconut. 

Tupai mata besar dengan telinga serperti 
layar [Indonesian] – Like the other squirrels 
they can fly but rarer. Active only at night. 

Ground cuscus 
Kangaroos, possums, wallabies, 
and relatives 

Brushtail possums and cuscuses 

Tupai [Indonesian] – Can be active around 
the village and in the daytime 

Feather-tailed possum 
Kangaroos, possums, wallabies, 
and relatives 

Feathertail gliders and pygmy 
gliders 

Striped possum 
Kangaroos, possums, wallabies, 
and relatives 

Gliders, Leadbeater's possum, 
and striped possums 

Sugar glider 
Kangaroos, possums, wallabies, 
and relatives 

Gliders, Leadbeater's possum, 
and striped possums 

Kuskus pohon baden besar [Indonesian] – 
The biggest types of cuscus 

 

Lowland ringtail 
Kangaroos, possums, wallabies, 
and relatives 

Ringtail possums 

Northern common cuscus 
Kangaroos, possums, wallabies, 
and relatives 

Brushtail possums and cuscuses 

Kagguru pohon baden kecil [Indonesian] – 
Have short from limbs and long back 
limbs. Have a pouch like a cuscus 

 

Grizzled tree kangaroo 
Kangaroos, possums, wallabies, 
and relatives 

Kangaroos, wallabies, and 
relatives 

D'albertis ringtail 
Kangaroos, possums, wallabies, 
and relatives 

Ringtail possums 

Kuskus pohon yang dilindungi 
[Indonesian] – Protected. Move very slowly 
compared to other kuskus. Lots of 
different colours and patterns. Each type 
found at different altitudes. They do not 
mix. 

 

Black-spotted cuscus 
Kangaroos, possums, wallabies, 
and relatives 

Brushtail possums and cuscuses 

Common spotted cuscus 
Kangaroos, possums, wallabies, 
and relatives 

Brushtail possums and cuscuses 

Burung malam [Indonesian]   
Microbat sp. Bats Microbats 

Megabat sp. Bats Old world fruit bats 

Kakatua [Indonesian] – Have a crest and 
different beak shape 

Rangkong or Taun-taun [Indonesian] – 
Have a long beak. Each fold in the beak 
means a year of life. The voice is also 
different fro other birds and their wings 
flap very loud 

 Blyth’s hornbill Hornbills Hornbills 

 
Palm cockatoo Passerines Cockatoos 

Sulphur-crested cockatoo Passerines Cockatoos 
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Stage one sort Stage two sort Stage three sort Species common name Order Family 

Kakatua [Indonesian] – Big birds but 
smaller than taun-taun [Indonesian]. Have 
a short and bent beak. 

Eclectus parrot Parrots Parrots 

Flying lories, lorikeets, and fig-
parrots 

Parrots Parrots 

Cenderawasih [Indonesian] – Have 
different feathers, songs, and can dance. 
More unique and beautiful than other 
birds. 

Cenderawasih kecil [Indonesian] – Lives 
only in the tall trees and is the king of the 
birds. 

 Lesser bird of paradise Passerines Birds of paradise 

Cenderawasih antenna duabelas 
[Indonesian] – The kings guard. Can be 
active on the ground but also the tree. 
Distinctive voice and has many antenna 

 

Twelve-wired bird of paradise Passerines Birds of paradise 

Magnificent bird of paradise Passerines Birds of paradise 

Belarotan [Indonesian] – Have different 
colours and is guarded by burung pipit. 

 King bird of paradise Passerines Birds of paradise 

Merpati [Indonesian] – Things with small 
beaks and distinctive sounds. Only eat 
fruit and nuts, not insects like other birds. 

  

Purple-tailed imperial pigeon Doves and pigeons Doves and pigeons 

Papuan mountain pigeon Doves and pigeons Doves and pigeons 

Burung predator [Indonesian] – Things that 
are evil. They eat carcus, snakes, chickens, 
and lots of other animals 

Burung hantu [Indonesian] – Have a big 
mouth when open. Only active at night 
and makes crying/mourning sound that 
can scare people. 

 Owl sp. Owls Owls 

Elang [Indonesian] – Large size. Can eat 
other animals and active during the day. 

 

Brahminy kite Hawks, eagles and vultures Eagles, hawks and kites 

Eastern osprey Hawks, eagles and vultures Ospreys 

White-bellied sea-eagle Hawks, eagles and vultures Eagles, hawks and kites 

Tikus tanah [Indonesian] – Things that eat 
worms, fruit, and termites. Live on the 
ground and in holes. 

Babi [Indonesian] – Very large and 
demolish the ground. Have tusks and 
great power. 

 Pig sp. Even-toed ungulates Even-toed ungulates 

Tikus tanpa ekor [Indonesian] – have short 
tails, sometimes no tail. Large body size. 

 
Raffray's bandicoot Raffray's bandicoot Giant and Raffray's bandicoots 

Common echymipera Common echymipera Bandicoots 

Tikus tahan besar [Indonesian] – Big jaw 
and live at high altitude in different place 
to other tikus [Indonesian]. 

 

Clara's echymipera Bandicoots and bilbies Bandicoots 

Müller’s three-striped dasyure 
Dasyuroid marsupials and 
marsupial carnivores 

Dasyurids 

Tikus rumah [Indonesian] – Have a 
different snout and a long tail. Lives in 
houses and the town. 

 
Short-furred dasyure 

Dasyuroid marsupials and 
marsupial carnivores 

Dasyurids 

Long-nosed echymipera Bandicoots and bilbies Bandicoots 
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Stage one sort Stage two sort Stage three sort Species common name Order Family 

Lau-lau [Indonesian] – The local people 
know how this different from kangguru 
[Indonesian]. Small and has a short tail. 
Eats grass not like kangguru [Indonesian] 

 

White-striped dorcopsis 
Kangaroos, possums, wallabies, 
and relatives 

Kangaroos, wallabies, and 
relatives 

New Guinea pademelon 
Kangaroos, possums, wallabies, 
and relatives 

Kangaroos, wallabies, and 
relatives 

Landak [Indonesian] – Eats ants or termites 
from decayed logs. Can roll up to protect 
itself. 

 Short-beaked echidna Monotremes Echidnas 

Musang [Indonesian] – Things that eat 
meat and live on the ground 

  New Guinea quoll 
Dasyuroid marsupials and 
marsupial carnivores 

Dasyurids 

Burung tanah [Indonesian] – Birds that live 
on the gorund. 

Kasuari [Indonesian] – Only eats big fruits. 
Big and tall body. Very dangerous, can kill 
people. 

 Northern cassowary Cassowaries and emu Cassowaries 

Burung tanah [Indonesian] – Smaller than 
kasuari [Indonesian] and they eat smaller 
fruits. They have wings. 

 
New Guinea scrubfowl Chicken-like birds Megapodes 

Victoria crowned pigeon Doves and pigeons Doves and pigeons 

Soa-soa [Indonesian] or Wakhu [Sentani] – 
Things that eat meat and carcusses. They 
have patterened coloration and live on the 
ground. 

Soa-soa [Indonesian] or Wakhu [Sentani] – 
Spotted and have sharp claws. The skin 
can be used for tifa [Indonesian – 
traditional drum]. Eat meat but if they see 
people they will not attack and run away. 

 

Crocodile monitor Scaled reptiles Varanids 

Peach-throated monitor Scaled reptiles Varanids 

Ular kaki empat [Indonesian] – Like to 
attack people if cornered. If the weather is 
hot and dry they are more aggressive. 
Venomous. 

 Indonesian blue-tongued skink Scaled reptiles Skinks 

Bunglon [Indonesian]  Hypsilurus sp. Scaled reptiles Agamids 

Kadal duri [Indonesian] – Smaler. Eat ants 
and insects. Have spikes. Have a hard 
skull. 

 Crocodile skink Scaled reptiles Skinks 

Cicak or kadal [Indonesian] – Things with 
different patterns to soa-soa [Indonesian]. 
They are smaller. They eat insects, 
mosquitos and crickets. 

Cicak rumah [Indonesian] – Common in 
houses. Can stick to walls. 

 
Tokay gecko Scaled reptiles Geckos 

Common house gecko Scaled reptiles Geckos 

Cicak liar [Indonesian] – Usually found 
outside the house, in the forest and in the 
village. Usually on trees. 

 

Pacific blue-tailed skink Scaled reptiles Skinks 

Common skinks Scaled reptiles Skinks 

Emerald tree skink Scaled reptiles Skinks 

Ular berbisa yang bertelur [Indonesia] – 
Venomous snakes that lay eggs 

 
New Guinea death adder Scaled reptiles Elapid snakes 

New Guinea small-eyed snake Scaled reptiles Elapid snakes 
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Stage one sort Stage two sort Stage three sort Species common name Order Family 

Ular jahat [Indonesian] and Ular berbisa 
[Indonesian] – Snakes that are evil and 
venomous 

Ular berbisa yang berenak or Ular bodo or 
Ular nolo – Venomous snakes give birth to 
live young 

 New Guinea ground boa Scaled reptile Boas 

Ular tidak berbisa [Indonesian] – Snakes 
that are non-venomous 

  

Amethystine python Scaled reptiles Pythons 

Green tree python Scaled reptiles Pythons 

Pacific ground boa Scaled reptiles Boas 

Brown tree Snake Scaled reptiles Colubrid snakes 

Northern tree Snake Scaled reptiles Colubrid snakes 
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10.2.5 Appendix seven 

 
Figure 46 – Results from cluster analysis of the item-by-item similarity matrix. 
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10.2.6 Appendix eight 

Top 20 salient species in each indigenous territory 

Ormu 

    

Pig sp. 0.0876 2.6277 0.0773 

Northern cassowary 0.0845 2.2827 0.0671 

Bird of paradise sp. 0.1190 1.5474 0.0455 

Sulphur-crested cockatoo 0.0661 1.5197 0.0447 

Megapode sp. 0.0704 1.4082 0.0414 

Cuscus sp. 0.0875 1.3128 0.0386 

Blyth's hornbill 0.0533 1.2250 0.0360 

Bandicoot / Dasyurid sp. 0.0571 1.1429 0.0336 

Grizzled tree kangaroo 0.0684 1.0947 0.0322 

Parrot sp. 0.0565 1.0729 0.0316 

Palm cockatoo 0.0523 1.0464 0.0308 

Snake sp. 0.0592 1.0058 0.0296 

Kangaroo sp. 0.0705 0.9167 0.0270 

Lesser bird of paradise 0.0640 0.8963 0.0264 

Kangaroo sp. (ground) 0.0795 0.7151 0.0210 

Monitor lizard sp. 0.0419 0.7117 0.0209 

Ground cuscus 0.0645 0.5160 0.0152 

Common spotted cuscus (white) 0.0620 0.4960 0.0146 

Dove / Pigeon sp. 0.0345 0.4136 0.0122 

Echidna sp. 0.0552 0.3863 0.0114 
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Tabla 

    

Sulphur-crested cockatoo 0.0768 2.2269 0.0602 

Pig sp. 0.0967 2.1275 0.0575 

Bird of paradise sp. 0.0781 1.7959 0.0485 

Parrot sp. 0.0654 1.7651 0.0477 

Northern cassowary 0.0777 1.7095 0.0462 

Blyth's hornbill 0.0647 1.6821 0.0455 

Kangaroo sp. 0.0769 1.1539 0.0312 

Snake sp. 0.0637 1.1457 0.0310 

Palm cockatoo 0.0581 1.0453 0.0283 

Bandicoot / Dasyurid sp. 0.0604 0.9671 0.0261 

Bird sp. 0.0508 0.9650 0.0261 

Monitor lizard sp. 0.0515 0.9264 0.0250 

Cuscus sp. 0.0558 0.8925 0.0241 

Megapode sp. 0.0514 0.7714 0.0208 

Echidna sp. 0.0504 0.7565 0.0204 

Owl / Nightbird sp. 0.0876 0.7006 0.0189 

Common spotted cuscus (white) 0.0685 0.5480 0.0148 

Eclectus parrot 0.0407 0.4889 0.0132 

Bird of prey sp. 0.0403 0.4835 0.0131 

Lizard sp. 0.0470 0.4701 0.0127 
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Mekwei 

    

Northern cassowary 0.0608 0.8512 0.0532 

Megapode sp. 0.0464 0.7417 0.0464 

Pig sp. 0.0500 0.7005 0.0438 

Lesser bird of paradise 0.0674 0.6741 0.0421 

Parrot sp. 0.0500 0.6504 0.0406 

Sulphur-crested cockatoo 0.0450 0.5844 0.0365 

Bandicoot / Dasyurid sp. 0.0561 0.5051 0.0316 

Palm cockatoo 0.0456 0.4555 0.0285 

Bird of paradise sp. 0.0642 0.4495 0.0281 

Monitor lizard sp. 0.0410 0.3689 0.0231 

Blyth's hornbill 0.0366 0.3657 0.0229 

Kangaroo sp. 0.0483 0.3381 0.0211 

Dove / Pigeon sp. 0.0367 0.3303 0.0206 

Cuscus sp. 0.0412 0.3298 0.0206 

Grizzled tree kangaroo 0.0704 0.2815 0.0176 

Snake sp. 0.0232 0.2316 0.0145 

Frog sp. 0.0436 0.2182 0.0136 

Victoria crowned pigeon 0.0433 0.2165 0.0135 

Crocodile monitor 0.0417 0.2087 0.0130 

Bird sp. 0.0285 0.1992 0.0125 

 

  



 359 

Sentani 

    

Pig sp. 0.1191 2.9765 0.0902 

Bandicoot / Dasyurid sp. 0.0962 2.3081 0.0699 

Snake sp. 0.1141 1.8259 0.0553 

Northern cassowary 0.0789 1.7352 0.0526 

Parrot sp. 0.0878 1.6682 0.0506 

Megapode sp. 0.0777 1.6320 0.0495 

Sulphur-crested cockatoo 0.0831 1.4965 0.0453 

Cuscus sp. 0.1048 1.2573 0.0381 

Bird sp. 0.0935 1.1221 0.0340 

Bird of paradise sp. 0.0837 0.9203 0.0279 

Lesser bird of paradise 0.0962 0.8660 0.0262 

Palm cockatoo 0.0894 0.8050 0.0244 

Blyth's hornbill 0.0779 0.5455 0.0165 

Bat sp. 0.1088 0.5441 0.0165 

Monitor lizard sp. 0.0491 0.5402 0.0164 

Iguania sp. 0.0656 0.5244 0.0159 

Echidna sp. 0.0629 0.5030 0.0152 

Grizzled tree kangaroo 0.0664 0.4646 0.0141 

Victoria crowned pigeon 0.0490 0.4412 0.0134 

Green tree python 0.0557 0.3901 0.0118 
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10.3 Chapter seven 

10.3.1 Appendix nine 

The following figures display sighting heatmaps for each species (common spotted cuscus, 

northern cassowary, grizzled tree kangaroo, black spotted cuscus, and Attenborough’s long-

beaked echidna). 
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Figure 47 – Sightings of common spotted cuscus 
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Figure 48 - Sightings of northern cassowary 
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Figure 49 - Sightings of grizzled tree kangaroo 
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Figure 50 - Sightings of black-spotted cuscus 
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Figure 51 - Sightings of Attenborough's long beaked echidna.
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