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Abstract

(Un)tangling the Net, Tackling the Scales and Learning to Fish: An
Interdisciplinary Study in Indonesian Borneo

Sara Anne Thornton

In the face of continued environmental degradation worldwide, interdisciplinary
research is needed to better understand and find practical solutions to this
degradation and to better understand the complicated relationships between
humans and nonhumans (the ‘environment’). However, interdisciplinary research
is often challenging due to problems of integrating different stakeholder concerns
(e.g. government and local communities) and bridging academic disciplines. I
propose a new approach - the Interdisciplinary Assemblage Approach (IAA) -
which I use to study human, fish and spirit communities in the Sabangau
(Indonesian Borneo), and explore relationships between these communities and
‘environmental’ aspects such as river depth and seasons. This case study was
chosen due to the important tropical peat-swamp forest habitat in the area, the
understudied nature of the fish assemblages in this habitat, and the understudied
dependence of human communities on fishing around the forest and other
peatlands across Sabangau. I conducted the first in-depth fish surveys in the
Sabangau River and Forest, along with surveys in two human communities (Kereng
Bangkirai and Taruna Jaya). Using results from these, I discuss how human-
nonhuman relationships lead to Sabangau being an overfished and fire-prone area,
showing both resilient and non-resilient characteristics. Taking the progressive
interdisciplinary and biocultural approach to conservation, the IAA can also
challenge dichotomies and hierarchies that are often imposed between different
knowledge systems (‘local’ versus ‘scientific’ knowledge) and academic disciplines
(‘social’ and ‘natural’ sciences). Ultimately, the project provides recommendations
for future research and management actions, such as the impacts of canal
damming and fish pond building on fish populations, to improve fish and fisher
wellbeing and recommendations and considerations that will be useful for future
peatland restoration projects. It evaluates the [AA, its use as a framework for
interdisciplinary research along with its wider applicability for conserving
environments that so many humans and nonhumans depend on.
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CHAPTER 1
INTRODUCTION

“If there are no animals or plants there is no man, because all are the creation of
God. We should not be arrogant by nature. All living things are the same and that
makes nature more than just a place to stay” (Female participant, Kereng

Bangkirai, focus group, 10/08/15)

It has long been understood that a thriving environment is not only beneficial to
nonhuman species, but also to human wellbeing (Hippocrates, 400; Ulrich et al.,
1991; Lubchenko, 1998; Frumkin, 2001; Chiesura, 2004; Kellert, 2005; WHO,
2006). We are a part of the tangled web of the world. However, there is still
significant degradation of habitats and continued extinction of fellow species. The
primary driver of this continuing demise is the human species, so much so that this
new era is being called the Anthropocene (Crutzen and Stoermer, 2000; Steffen et
al., 2007; Zalasiewicz et al., 2010; Smith and Zeder, 2013; Dirzo et al., 2014; Lewis
and Maslin, 2015; Corlett, 2015; Waters et al., 2016). Humans are causing not only
environmental degradation but also a subsequent demise in our own quality of life.
For example, air pollution has become the world’s single biggest environmental

health risk, linked to nearly one in every eight human deaths (WHO, 2014).

Halting this destruction and degradation of the world’s ecosystems is challenging
due to:

a. the complexity of human values and societies;

b. the complexity of ecosystems and global processes and

c. the complexity of ‘socio-ecological systems’ (SES) where human-ecosystem

processes are explicitly entangled



Human motivations regarding environmental or ‘resource’ use, are furthermore
subjective, heterogeneous and subject to local histories, beliefs and contexts (e.g.
Baumeister and Leary, 1995; Ryan and Deci, 2001; Kinzig, 2001; Mayer and Frantz,
2004; Pahl-Wostl et al., 2007; Crompton and Kasser, 2009; Satterfield et al., 2013;
Morales and Harris, 2014). This further complicates the aims of environmental

conservation and improving human wellbeing.

The Ecosystem Services (ES) paradigm, one concern of this thesis, is based on the
idea that greater understanding and acknowledgement of how humans depend on
the environment (e.g. for food and clean water) may lead to more environmentally
sustainable choices (Chee, 2004; Daily et al., 2009; Constanza et al., 2014). It falls
under the Ecosystem Approach (EA) which according to the Convention on
Biological Diversity (n.d.) is “..a strategy for the integrated management of land,
water and living resources that promotes conservation and sustainable use in an
equitable way... It recognizes that humans, with their cultural diversity, are an
integral component of ecosystems”. It therefore includes humans, and their various
cultures, in the consideration of the ecosystem. ES are part of the EA, and have
been defined as the benefits that humans get from ecosystems (Mace et al., 2012).
In the Millennium Ecosystem Assessment these benefits, or services, can be
classified into four main categories, where some ES can bridge more than one
category: provisioning, regulating, cultural and supporting services (MEA, 2005).
There has been a growing interest in the concept of ES and while it was originally
conceived as a communication tool by most conservationists to better elucidate to
decision-makers the importance of ecosystems to humans (Gémez-Baggethun et
al., 2010), there has been an increased emphasis towards regional and national
ecosystem assessments along with developing methods to economically value ES
(Mace et al., 2012). As Villagémez-Cortés and del-Angel-Pérez (2013: 282) re-
iterates:

“The question is how to achieve conservation given that economics is

more likely than ecology to inform policy and that the same ethics that

justify conservation also demand that we be mindful of poverty and

associated human suffering”



With any project that considers environmental conservation, we must therefore
also deal with issues of human wellbeing. However, this core concept of ES and
subsequent attempts to value ES have been heavily critiqued due to the
anthropocentricity of the approach and the alleged need for better integration of
cultural and other non-quantifiable aspects of human-nonhuman relationships
(e.g. Chee, 2004; Kumar and Kumar, 2007; Christie et al., 2012; Villagémez-Cortés
and del-Angel-Pérez, 2013; Ninan and Inoue, 2013). I will explore these critiques
further in Chapter 2 of this thesis.

There is also a recognised necessity in contemporary Geography to further
integrate the concerns of people within the study of our dynamic physical
environment through interdisciplinary research to support conservation and
environmental management (e.g. Pickett et al., 1999; Milner-Gulland, 2012; Pooley
et al., 2013). Most threats to biodiversity and all conservation interventions are
ultimately human behaviours and therefore it is vital to understand how social
factors such as cultural beliefs and values along with laws and policies influence
human interactions with the environment (Ehrlich, 2002; Fox et al., 2006; St. John
et al., 2010; Dallimer and Strange, 2015). Interdisciplinarity is therefore considered
by some as an educational paradigm that can better meet the ecological challenges
of the future (Palmer et al., 2005). There have also been an increasing number of
examples showing how interdisciplinary or multidisciplinary approaches (these are
not the same as I expand on in Section 1.2 and see Pooley et al., 2013; Beichler et
al., 2014) can lead to positive conservation outcomes (see Holt and Webb, 2007;

Rutherford et al., 2009; Margles et al., 2010).

However, while it is increasingly clear that conservation projects are likely to fail if
plans to preserve the remainder of vital habitats, such as tropical rainforests, do
not include local communities; there still needs to be an increased collaboration
not only between disciplines, but also academic and non-academic actors to allow
for a greater learning and sharing of different knowledges and experiences
(Anglestam, et al., 2013). There is still a journey to be made to bridge worlds

between stakeholders, academic disciplines, diverse ontologies, various forms of
3



knowledges and different worldviews. In this thesis, | aim to take one step forward

in this journey.

To take this step, I tackle the concepts of ‘interdisciplinarity’ and ES to explore the
links between humans and their environment. I further develop the idea of
‘interdisciplinarity’ as the challenging of dichotomies and categories, including
those imposed between academic disciplines, human-nonhuman relationships,
various forms of knowledge and different worldviews. To do this, I take a case study
of Sabangau in Indonesian Borneo. Within this case study, I focus on human and
nonhuman (namely fish and spirit) communities and draw out the entanglements
between these and other elements of the ecosystem at various scales. My reasons
for focussing on fish are outlined in Chapter 4 which also explains the rationale to
my case study location. Specifically, I'm concerned with the importance of fish and
fishing to the local human communities, and I furthermore conducted the first in-
depth fish and river assessments of the Sabangau River and Forest to better
understand fish conservation issues in the area. To do the latter, I had to learn how
to fish, which depended on local fishing knowledge and in turn challenged the
‘scientific’ and ‘local’ knowledge dichotomy. Throughout this thesis, I will return
to these ideas of entanglements and untangling; scales and tackling these scales;
and learning to fish in various forms and nuances and will signpost these as I go

along.

This thesis therefore deals with wider philosophical issues of how I approach
interdisciplinarity, dualities between sciences and knowledges, humans versus
nonhumans etc. On the other hand, it also deals with more local, and perhaps less
abstract topics of conservation, livelihoods, fish and fishing in Indonesia. To clarify
these multiple levels, Figure 1.1 illustrates the key research question, and the main
objectives and approaches of this thesis. These will be expanded on and justified
in the coming chapters. Under objectives, I split the sections of fish and human
communities preliminarily to allow me to illustrate through the course of this
thesis how these communities are intertwined. Potentially unfamiliar terms of

more-than-human geographies (MTHG) and De Landian Assemblage Theory (AT)
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will also be introduced and discussed in Chapter 3. In the following subchapters, 1
now further explore the conceptualisation of interdisciplinarity as proposed in this
thesis. I will then discuss the barriers to interdisciplinary research and how I intend

to tackle these.

Overall aims of the thesis:
= To develop new within-individual approaches to interdisciplinarity and assemblage theory
(AT) that can challenge anthropocentric and dichotomous approaches to environmental
research and policy, using a case study of fish and fishing in Sabangau (Indonesia).

Research questions

1) How do we develop an approach to interdisciplinarity that challenges biases from within
and accepts different worldviews and knowledge systems?

2) Can assemblage theory provide a non-dualistic way of understanding people-environmental
relations, thereby avoiding some of limitations of ecosystem service perspectives?

3) How can an interdisciplinary assemblage theory help to explain the importance of fish and
fishing to local human communities in Sabangau, Indonesia?

Objectives:
1.1 Use constant self-reflection and a consideration of personal as well as disciplinary

positionality, through each step of the research process

2.1 Establish what fish species are present in the Sabangau and how the fish assemblage

changes over time. This will be achieved through:

= Completing the first in-depth assessments of local fish biodiversity of both TPSF
standing water and blackwater river habitats.
=» Using monthly environmental and fish data collected over the period of a year to form
a baseline for future monitoring project and to improve our understanding of these
wetland habitats
2.2 Establish key characteristics of two local human communities in Sabangau and their

experiences over time. This will be achieved through:

=>» Using interviews, questionnaires and focus groups to investigate how characteristics of
the communities influence education levels, occupations and identities (ethnic and
religious), and to investigate experiences of environmental change and challenges.
3.1 Elucidate how human and nonhuman elements are interconnected (i.e. how the

assemblage is formed and how it functions). This will be assessed via:

=>» Using interviews, questionnaires and focus groups, along with an interdisciplinary
analysis supported by the IAA to evaluate how the elements of the assemblage (e.g.
human, fish and spirit communities) are entangled and to identify previously unknown
relationships

=>» Provide research and management recommendations for the Sabangau area

Figure 1.1: The overall aim, research questions and objectives of this thesis



1.1. The interdisciplinarity of challenging knowledge dichotomies

As Silitoe and Marzano (2009: 17) write:

“...only when all perspectives are taken together can we hope to achieve a

more rounded and better understanding of the social and natural

environments, and the potential for sustainable development”
This thesis will be taking a biocultural approach to conservation as outlined by
Gavin et al. (2015) who explain that this can support just outcomes within ‘socio-
ecological’ contexts. The authors define biocultural approaches to conservation as
“conservation actions made in the service of sustaining the biophysical and
sociocultural components of dynamic, interacting and interdependent social-
ecological systems” (Gavin et al., 2015: 141). Their eighth and final principle calls
for the respect and incorporation of different worldviews and knowledge systems
as a critical step in conservation planning. This thesis deals with the, as I intend
to illustrate, false dichotomy between local and ‘scientific’ knowledge, taking the
stance that that these forms of knowledge may differ in specific ways but they are
found on a continuum and hierarchies between them must be challenged, as I
expand on in this section. In my consideration of ‘local knowledge’ I will follow
Failing et al’s (2007: 48) use of the term as an inclusive and descriptive label
encompassing ‘indigenous’ knowledge and traditional knowledge: as “the full
variety of insights, observations and beliefs related to a particular decision that do
not stem from conventional scientific expertise”. I use quotation marks for the term
‘indigenous’ to acknowledge a contentious term that can be seen to collectivise

many distinct populations with diverse histories and experiences (see Smith, 1999).

Local knowledge systems are increasingly being recognised by development
organisations, NGOs and governments as valuable to consider when discussing
sustainable resource use and balanced ‘development’ (Niamir, 1990; Warren, 1990;
Gupta and Ferguson, 1992; Failing et al., 2007), vital to help design more effective
management of ecosystems (Berkes et al., 1995, Ohmagari and Berkes, 1997; Folke,
2004), and at times constituting the ‘best available science’ (Sullivan et al., 2006).

Saying this, there are great challenges in how exactly to include and combine local
6



and Western ‘scientific’ knowledge(s) such as the contentiousness of accessing and
representing various forms of knowledge, the arguably more dynamic nature of
local and traditional knowledge compared to Western ‘scientific’ knowledge which
results in constantly changing knowledge and relationships, the location-specific
nature of knowledges and the danger of oversimplifying traditional knowledge
and local practices with the aim of fitting it into developmental frameworks
(Silitoe and Marzano, 2009). With an absence of clear methods and frameworks
to consider and evaluate different knowledges, any form of knowledge can often
be uncritically rejected and at other times uncritically accepted (Failing et al.,
2007) and can face dangers of over-romanticisation (Reed et al., 2007). In this
thesis, I will outline how my proposed framework can support the reconciliation
of different knowledges to challenge the knowledge dichotomies through an
interdisciplinary approach. This includes the challenging of personal biases and

worldviews, as aforementioned.

So how do we deal with the purported knowledge dichotomy? Agrawal (1995: 3)
writes about the separation between ‘indigenous’ and Western ‘scientific’
knowledges:
“In the face of evidence that suggests contact, diversity, exchange,
communication, learning and transformation among different systems of
knowledge and beliefs ...it is difficult to adhere to a view that separates
indigenous and scientific/ Western knowledge”
Instead, multiple domains and types of knowledge can be considered, which differ
in logics and epistemologies that can be found on a continuum rather than being
complete binaries (Agrawal, 1995; Vermeylen et al., 2008). Both ‘scientific’ and
‘local’ knowledges need to be tested rather than unquestioningly accepted (Reed
et al., 2007) and in combination with each other can contribute to more
comprehensive understandings of complex and dynamic ‘socio-ecological’ systems
(Reed, 2008). The duality between ‘indigenous’ and ‘scientific’ knowledge can be
further softened by accepting that all knowledge is socially produced (Vermeylen
et al., 2008). Vermeylen et al. (2008: 202) indeed argue that Western European



science is “a particular, standardized form of local knowledge” and is, like local

knowledge, a social and cultural as well as a technical practice.

In this thesis, I will highlight how the local knowledge of my research assistants
was vital for the collection of my ‘scientific’ data. Without one, there would be no
other. I do not think this is a unique experience with the number of conservation
organisations worldwide that depend on local research assistants and their skills. I
do think, however, that this symbiosis of knowledges is not expressed explicitly
enough, while it is such a clear example of how the knowledge dichotomy shatters

the moment you step into the real-world.

Tackling this knowledge dichotomy can be supported by interdisciplinary
approaches to research. I also argue that tackling knowledge dichotomies can be
part of an interdisciplinary approach itself. Thereby, the concept of
interdisciplinarity becomes more than merely crossing disciplinary boundaries: it
is challenging false dichotomies and hierarchies whether these are between
academic disciplines, or between ‘local’ and ‘scientific’ knowledge. This conception
of interdisciplinarity can be even further developed with another aspect: the
personal approach to interdisciplinarity. For, through dealing with cross-cultural
research, and various worldviews, problematising distinctions between the
academic disciplines I find myself in: I argue for a within-individual element to

interdisciplinarity. I discuss this further in the following section.



1.2. Personal dimensions of ‘interdisciplinarity’: (Academic) identity

and cultural marginalisation

“Where am I from? and Where do I belong?” are basic questions of human
identity. Because global nomads have been crossing boundaries and
borders of personal, national and cultural identity since childhood, it is
no wonder ... that we never completely fit in anywhere.” (Global Nomads

Washington Area, 2007)

[ find the personal journey through interdisciplinary research a particularly
interesting one, especially through my own experience of coming into this PhD
with a BSc in Ecological Science (Conservation and Ecological Management) and

hence with a more ‘natural’ science background.

When discussing her experience in conducting interdisciplinary research,
Donovan et al. (2011) writes about the difficulty of losing her sense of, what we
could call, ‘academic identity’ as she felt that she knew who she was before
undertaking the interdisciplinary geography/geology PhD and fondly remembered
how she fitted comfortably within the categories of the geological science
discipline. Donovan’s experience is an illustration of how the search for
interdisciplinarity is not only an academic, but also a personal journey, where one
must accept a path of insecurity and of ‘intellectual homelessness’ (Mewburn,
2013). This made me reflect on my own personal approach to interdisciplinarity,
and made me question why, in many ways, I was comfortable with this sense of
‘intellectual homelessness’. The journey of interdisciplinarity in this project was
like that of learning a new culture and language, travelling to a completely new
country and having to ‘fit in’. I did this both theoretically in trying to engage more
with ‘social’ sciences, as well as literally by living for a year and a half in Indonesia,

needing to navigate through Indonesian culture and picking up a new language.



For me though, this constant change and adapting to the unknown is what I am
used to and in fact is a very defining element of my identity. Unlike people who
grew up in one country and one culture, [ am a second-generation third culture
kid (TCK) which Pollock (1988) defines as “an individual who, having spent a
significant part of the developmental years in a culture other than the parents’
culture, develops a sense of relationship to all of the cultures while not having full
ownership in any”. My background has an even greater complexity, with my mother
being a TCK as well. A part of my identity is that [ am a foreigner in all countries:
[ hold multiple nationalities yet belong to none. While often causing a feeling of
rootlessness (see Walters and Auton-Cuff, 2009), this state of ‘in-betweenness’ can
enable TCKs to overcome ‘the politics of polarity’ with ever-changing and
hybridising forms of identity (Grimshaw and Sears, 2008). I have always been an

‘outsider’, or as Lam and Selmer (2003) describe it, a ‘cultural marginal’.

While coming from a TCK background certainly has its own challenges (see
Walters and Auton-Cuff, 2009), it comes with one advantage: that being an
‘outsider’ is familiar and to a certain extent normalised. This was beneficial in my
quest for interdisciplinarity, where [ was in many ways an outsider trying to dive
into the world of ‘social’ science. My background training has been mostly
ecological and I have therefore had to try to adapt to the language, culture and way
of thinking of the ‘social” sciences, and while this has in no means been easy (and
arguably there is no end-point to this personal development), my comfort with
being an outsider has perhaps allowed me to be less intimidated by this task. Lastly,
drawing from this experience, in our increasingly globalised and multicultural
world the idea of crossing not only cultures, but also disciplines, should therefore

become less problematic.

As part of the contribution to the literature dealing with interdisciplinarity, I
thereby take one further step and argue that interdisciplinary approaches can also
come from within an individual. This within-individual interdisciplinarity involves
actively challenging your own worldview, perspectives and biases, along with

accepting different worldviews and knowledge systems all with the aim of
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decentring hierarchical and in many cases oppressive attitudes. Of course, not only
TCKs, but anyone who is open to the aforementioned is capable of taking this
within-individual interdisciplinary approach. I argue that more traditional
understandings of interdisciplinarity count as well, but that a within-individual
perspective of interdisciplinarity can support a more progressive understanding of
interdisciplinarity. Many papers dealing with interdisciplinary research deal with
scientists from different disciplines working together (e.g. Sievanen et al., 201];
Bridle et al., 2013), rather than researchers trained in both ‘natural’ and ‘social’
science techniques. This is ‘multidisciplinary’ rather than ‘interdisciplinary’
(Pooley et al., 2013; Beichler et al., 2014). In multidisciplinary research, where each
researcher sticks to the discipline that they are comfortable in, this self-critique
and self-challenging will not exist to the same extent and therefore fails at the more

progressive understanding of interdisciplinarity that this thesis argues for.

In this sense, it is still possible to have an interdisciplinary team if this within-
individual experience is encountered by each team-member. Furthermore, while
most literature dealing with personal dimensions of fieldwork mainly discusses
aspects of gender (e.g. Gurney, 2003; Bracken and Mawdsley, 2004; Sharp and
Kramer, 2006; Burek and Kolbl-Ebert, 2007), there is this other dimension of
familiarity of being the outsider and how this links with interdisciplinarity that has
previously been overlooked. This is another unique contribution of this thesis: the
explicit negotiation of interdisciplinarity within oneself. In the conclusion of this
thesis I will also reflect on how a TCK background can provide personal experiences
that better positions a researcher to deal with interdisciplinary difficulties, such as

‘intellectual homelessness’.
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1.3. Barriers to interdisciplinary research: A mythical chimera?

I have now outlined the need for interdisciplinary research and why I am taking
this approach in this thesis. [ am (as are many others) still left with the gaping hole
of exactly how to conduct interdisciplinary research, with issues including
integrating the concern of various stakeholders, different knowledges and
practicalities in bridging disciplines (Pickett et al., 1999; Lyall and Meagher, 2012;
Delibes-Mateos, 2017). Interdisciplinary research approaches are certainly not
new, with one of the earliest reported mentions of the need for greater
interdisciplinarity in science being in 1929 (Balsiger, 2004). However, there
remains a need to tackle the disciplinary divides of academia, along with engaging
various stakeholders effectively and fairly, be they governments or local
communities. Thereby, realising interdisciplinarity in practice continues to be a
challenging but necessary goal in conservation research (Agarwala et al., 2014;
Corlett, 2015; Bennett et al., 2017; Delibes-Mateos, 2017). As Bennett et al. (2017)
write, when doing interdisciplinary research ‘interdisciplinarity’ has to permeate
every research step, from planning and conducting the research, to the synthesis
and writing of the final thesis. I will return specifically to this last point in Section

1.3.1 of this chapter.

The need for area-specific experts will always be there, such as taxonomists, animal
behaviour scientists or experts on greenhouse gas emissions from peatlands to
maintain and build the foundations which interdisciplinary science is then based
on (Kinzig, 2001). I therefore do not see my focus on interdisciplinary approaches
as a dispute against the importance of area-specific experts. But there is also a need,
as outlined in Section 1.1, for an integrated view of human-environment systems
to better understand requirements for environmental conservation. To do this,
generalist interdisciplinary researchers need to be trained in both ‘natural’ and
‘social’ science methods, as Adams (2007: 276) writes:
“..our challenge is not to take biologists and equip them with the skills to

get by in social surveys. Our real task is to create conservationists for
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whom these skills are innate, for whom the disciplinary boundaries so

beloved of academic researchers are no constraint”
By training what is arguably ‘true conservation scientists’, this would allow a
greater awareness of the assumptions and limitations of each of the academic
‘worlds’, in turn allowing researchers to make a better choice of methods,
approaches and ways of presenting their research. Collaboration is not enough,
and in agreement with sentiments of Adams (2007), what is needed is a novel way
of training the new interdisciplinary academic and practitioner. To do so, the
structural barriers enforced by our academic institutions will doubtlessly need to

be dissolved.

Lastly, it should not be expected that interdisciplinary studies are able to convert
all environmental conflicts into win-win situations (Fry, 2001) and while there is a
wide recognition that interdisciplinary research is needed, this approach faces
several structural and conceptual challenges and barriers. There are challenges
associated with funding, degree granting, publishing as well as the cultural and
historical differences (e.g. different theories of knowledge) between the ‘natural’
and ‘social’ sciences (see Wear, 1999; Pickett et al., 1999; Boulton et al., 2005;
MacMynowski, 2007; Pooley et al., 2013). There is still a persisting hierarchical
inequality between the ‘social’ and ‘natural’ sciences, which despite calls to
integrate ‘social’ sciences into research and management of ‘social-environmental’
systems, ‘natural’ scientists still seem to retain their authority as “mediators of truth
and knowledge on environmental matters” (Pooley et al., 2013: 27). There are
difficulties with definitions, vocabulary or ‘language’ (see MacMynowski, 2007;
Donovan et al., 2011) and a lack of clear frameworks for integrating the ‘social’ and
‘natural’ sciences (Sievanen et al., 2011). This thesis therefore proposes a new
framework to begin this journey of interdisciplinarity. I begin to outline this in the

following section.
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1.3.1. The missing framework: beginning to envision the Interdisciplinary

Assemblage Approach

One key issue faced when attempting to write an interdisciplinary thesis is how to
structure the thesis itself. While this may seem a specific issue, I see it instead as a
foundational one: without a structure or framework to support interdisciplinary
writing the aims of interdisciplinarity itself are unachievable. There is very little
literature to support how to actually write and structure an interdisciplinary PhD
thesis (Lyall and Meagher, 2012, do give some general tips), and this left me in the
blatant dilemma that indeed any thesis that splits the disciplines of ‘social’ and
‘natural’ science into different chapters, fails to be interdisciplinary. It was

therefore necessary to purposively find, or devise, a new framework.

Taking the stance that to understand ‘socio-ecological systems’ (SES) there is a
need to identify and analyse relationships among multiple levels and between
different human and nonhuman (biotic and abiotic) component parts, I agree with
Ostrom (2005: 420):

“We must learn how to dissect and harness complexity, rather than

eliminate it from such systems”
To do this, frameworks that support interdisciplinary approaches through the
whole scientific process need to be further developed (Sievanen et al., 201l
Ostrom, 2005). Frameworks such as SES do exist and have been extensively used
in geographical and conservation literature (e.g. Anderies et al., 2004; Ostrom,
2009, Collins et al., 2011; Laterra et al., 2016). This thesis does refer to SES, yet in
its aim to challenge the nature-culture dichotomy which arguably SES actively
perpetuates (Widgren, 2012); there is a need to search beyond SES framing. As the
coming chapters will more thoroughly outline, I look instead towards theories of
‘assemblages’ in ecology, More-than-Human Geographies (MTHG) and
Assemblage Theory (AT).

As a brief introduction, Assemblage Theory (AT) is a social philosophy theory

originally proposed by Deleuze and Gautarri (1980), with this thesis adopting the
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approach as further developed by Manuel DeLanda (2006; 2011; 2016). In this
thesis, I take a novel approach by drawing upon the parallel use of ‘assemblage’ in
ecology and AT as a ‘bridging concept’ to connect and integrate approaches and
perspectives (Beichler et al., 2014) and thereby support my interdisciplinary aims.
[ use a framework based on AT to challenge the nature-culture dichotomy and to
foster interdisciplinarity by allowing me to deal with human and nonhuman
elements and the interrelationships between these. This is also done to manage
the differential power and authority associated with ‘local’ and ‘scientific’
knowledges. A ‘peering across’ from my ecological and ‘natural’ science
background towards MTHG and AT also allows me to deal with some of the main
criticisms of ES, which is central to this thesis. I take my ‘starting point’ to be the
ES concept. However, through the course of the thesis I will distance myself from
the ES concept for multiple reasons such as the anthropocentricity of the ES
paradigm (this will be more fully dealt with in Chapter 2). I do this by, again,
drawing on AT and MTHG, as I will outline in Chapter 3.

Therefore, 1 take a novel approach to interdisciplinarity and environmental
conservation research, calling upon Assemblage Theory (AT) as understood within
Human Geography, and marrying this with the ecological concept of ‘assemblages’
to construct and analyse the case study area through, what I term, an
Interdisciplinary Assemblage Approach (IAA). The IAA is structured as outlined in
Figure 1.2. This includes three main ‘steps’ to explore the Sabangau area, which
map onto the three analysis chapters of this thesis. This is done to provide an
interdisciplinary analysis throughout. Figure 1.2 includes the main questions posed
by each chapter, and the methods (red, underlined) used to answer these questions
and complete each step of the IAA framework analysis. The data collected in this
study will ‘populate’ or ‘flesh out’ the assemblage, how it is formed and how it
functions. This IAA framework will be further elucidated in Chapters 2 and 3. I will

then introduce the case study location in Chapter 4.
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Step 1: Identifying assemblage elements
What do the human What do the fish What do the spirit g%
communities look like? (FG, communities look like? communities look like?
1,Q, SD) (FS, SD) (FG, 1)
Step 2: Identifying relationships between assemblage
elements

i i ?
(FG,1,Q) (0T TS ] territorialisation?

A 4

Step 3: Identifying Deterritorialising Forces (DF) and Emergent
Properties (EP)

How do humans relate to How do fish relate to How is the assemblage coded z \ E
nonhumans? and what do we know about its ﬁ)

What are some of the main deterritorialising W 2 STe e D e e

I \«%
i ?
factors (DF) acting on the Assemblage? (FG, |, Q) s of theaslsemblage. (G, 1, \ ﬁP ]
N\

Conclusion

1. Answer the research questions

2. Provide my case for a critique of the local-scientific knowledge dichotomy in support of
my argument that interdisciplinary approaches need to incorporate ways of dealing with
different forms of knowledge in an equitable way

3. Provide management recommendations for future research and management actions to
reduce negative impacts on fish and fishers in the area along with considerations that will
be useful for future peatland restoration projects

Figure 1.2: Structure of the IAA framework, and the thesis’ analysis chapters. Indicating the methods
used at each step of this process (in red and underlined). FG = ‘Focus Groups’, I="Interviews’,
Q="Questionnaires’, SD= ‘Secondary Data’, FS='Fish Surveys’.

[ will use the IAA to build a bridge and attempt ‘big’ interdisciplinarity. I propose
this by no means as an ‘answer to all’, as the solution to the environmental and
social difficulties that we are facing from environmental degradation and the loss
of environmental ‘resources’. I instead make this attempt to explore whether the
IAA can effectively support interdisciplinary research at multiple scales of this
issue: from structuring the thesis itself (which is key to a truly interdisciplinary
piece of work and thereby has much wider ambitions and implications), to the
larger scale of challenging multiple false dichotomies as this chapter presented. I
make this attempt at interdisciplinarity to further explore in more general terms
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its challenges. Using the IAA, this thesis highlights that the ‘natural’ and ‘social’
sciences, however different they may be, can foster their similarities in common
concepts and approaches, such as ‘assemblages’. As Phillips et al. (2008: 54) writes,
and as this thesis further aims to elucidate; “the social and natural sciences are not

as distinctly divided philosophically and methodologically as is often assumed”.

This thesis uses the terms ‘interdisciplinary approaches’ to refer to, not only the
use of different research methods (that originate from different academic
disciplines), but also the use of concepts that originate from different disciplines
and the intention of writing and reporting in a way that balances effort and
consideration of various methods and views equally (following Bennett et al.,

2017).
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1.4.

Chapter interpretation

This thesis proposes an Interdisciplinary Assemblage Approach (IAA) and explores

its use for understanding complex human-nonhuman systems to a) support

environmental conservation, b) provide a framework for interdisciplinary research,

c) address critiques of the ES paradigm and d) challenge dichotomies and

hierarchies that are often imposed between different knowledge systems (‘local’

versus ‘scientific’ knowledge) and between academic disciplines (‘social’ and

‘natural’ sciences). Specifically, this thesis is based upon the following premises:

L.

To understand human motivations to support environmental conservation,
we need to make use of both human and physical geography approaches.

This requires interdisciplinary approaches to research.

. Interdisciplinary approaches can be fostered through understanding

parallel and supportive concepts that are found in both the ‘natural’ and
‘social’ sciences: such as the concept of ‘assemblages’. | will marry the two
uses of ‘assemblage’ in ecology and De Landian social philosophy
(Assemblage Theory [AT]) to form my own approach that I will call an
Interdisciplinary Assemblage Approach (IAA).

The Ecosystem Service Approach has serious critiques that I will be
balancing with my use of More-than-Human Geographical (MTHG)

approaches. I will clarify this in the coming chapters.

My IAA can ‘catch two fish with one hook’: AT is a MTHG approach, and
therefore my dealing with the critiques of the EA and my attempt at
interdisciplinarity (in the marriage of the assemblage approaches) can be

performed using the IAA as a framework.
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5. People relate to their environment in many ways. We can study these
relationships using both MTHG and ES approaches, but this is not enough.
On top of this, I argue in support of a biocultural approach to conservation
which challenges knowledge dichotomies with a respect for and
incorporation of different worldviews and knowledge systems, and thereby

a more progressive understanding of ‘interdisciplinarity’.
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CHAPTER 2

Ecosystem Services: Values, Contradictions and a Starting Point

As outlined in Chapter 1, the Ecosystem Approach (EA) and Ecosystem Services
(ES) concept/approach have been subject to serious critiques. I will attempt to
respond to some of these through the use of More-than-Human Geographical
(MTHG) approaches. Furthermore, people relate to their environment in many
ways. These relationships can be studied using both MTHG and ES approaches. To
take this further, I argue in support of a biocultural approach to conservation
which challenges knowledge dichotomies with a respect for and incorporation of
different worldviews and knowledge systems, and thereby a more progressive
understanding of ‘interdisciplinarity’. To clarify approaches that are central to the
thesis, this chapter discusses some of the complexities of the ES concept including
its critiques, the concept of ‘values’, and different meanings of ‘value’. This includes
discussing cultural ES (CES) and the concept of ‘wellbeing’. This will then be built
upon in Chapter 3 when I will clarify how I intend to use MTHG approaches to
balance some of the main critiques of the ES concept that are outlined in this
chapter. Chapter 4 then focuses on the rationale of the case study and the focus on

fish and fishing in Indonesia.
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2.1. The Ecosystem Service Approach

In the Anthropocene, the consensus view is that the environment is best
understood and studied as a ‘socio-ecological’ system (SES) which integrates
humans within the ‘ecological’ (Liu et al., 2007; Collins et al., 2011). One attempt
to do so, is the study of how ES benefit society, which was at the core of the
Millennium Ecosystem Assessment (MA) (MA, 2005). Collins et al. (2011: 351)
describes this as “the first interdisciplinary global assessment of Earth’s ecosystems
conducted at the behest of world leaders”. For the interdisciplinary aims of this
thesis, ES therefore seems a good starting point. This chapter further explores the
ES concept and will focus on key critiques and contradictions of the concept that

need to be addressed.

2.1.1. Ecosystem Services: Critiques and toward alternatives

The MA argues that decision-making processes often ignore or underestimate the
value of ES, and this leads to decisions being made that ultimately have net
disbenefits for human wellbeing (MA, 2005). Therefore, the issue is framed as
being how to effectively show the ‘true value’ of ES and better include these in
decision-making. Valuing ES can take many forms, considering both utilitarian
and non-utilitarian paradigms (see MA, 2005). In practice though, this has led to
a predominant focus on economic values for many reasons, including that these
are simply more easily quantifiable than non-utilitarian values (see Igoe and
Brockington, 2007; Biischer et al., 2012; Martin et al., 2013). Most research on
valuing biodiversity, which is supported by ES and also is a source of ES (MA,
2005), focuses on economic benefits where value is usually measured monetarily
(Christie et al., 2012). Within the discussions of conservation, increased emphasis
is placed on ‘investment’, ‘profit’, ‘(natural) capital’ and ‘growth’, and so, the values
that are quickly permeating conservation are those of neoliberal capitalism

(Biischer et al., 2012). I therefore focus on this economic valuation of ES as this
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seems to be according to some the consensus solution to contemporary
conservation problems and in doing so has engendered many critiques (Biischer

et al., 2012).

Biischer et al. (2012) criticise and explain how the ‘safe road’ of doing conservation
today is widely represented as that which feeds in to marketised exchanges of
ecotourism, trophy hunting, payments for ecosystem services, biodiversity offset
schemes, etc. Economic valuation of ES has already permeated through many
levels of decision-making and governments, as the UK government's current
White Paper on the environment writes:
Economic growth and the natural environment are mutually compatible.
Sustainable economic growth relies on services provided by the natural
environment, often referred to as “ecosystem services”... Too many of the
benefits we derive from nature are not properly valued. The value of
natural capital is not fully captured in the prices consumers pay, in the
operations of our markets or in the accounts of government or business”
(DEFRA, 2011: 4)
As Sullivan (2012) criticises, there is a systemic embrace of ‘green growth’ and
neoliberal conservation to mediate, mitigate and govern environmental damage. If
done successfully, it is argued that economic valuation can deliver benefits, such
as improving our understanding of problems and trade-offs relating to natural
resource management and different land use options by illustrating the
distribution of benefits, which can inform decision making processes dealing with
ecosystem management (Chee, 2004). It has also been argued that economic
valuation can increase awareness of the importance of ecosystems, and can
therefore support decision-making with regards to land use changes and policies

(Constanza et al., 2014).

On the other hand, whether economic valuation is the most effective way to ensure
conservation of ‘natural resources’ and ecosystems is highly debatable and comes
with many critiques: by Biischer et al. (2012) and Sullivan (2012) it is seen as an

anthropocentric, commoditised view of ‘nature’, where ‘nature’ is in service to
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humanity and has an economic value only if people consider it desirable and are
willing to pay for it (Chee, 2004; Villagémez-Cortés and del-Angel-Pérez, 2013).
Further complications that [ will expand on include the following:

1. Values are difficult to categorise

2. Values are subjective

3. Values are difficult to determine (e.g. they change with time and scarcity)

4. An individual’s perception of wellbeing is not the same as the value of an

ecosystem as a whole

N

There is a difference between individual and shared values

6. Economic valuation is based on an assumption of human rationality

Firstly, values are difficult to categorise. There are many different types of values
and benefits, and these are categorised by different people in many different ways.
The MA (2005) and TEEB (2010) distinguish between economic, social and
ecological benefits of biodiversity. Kumar and Kumar (2007) give further examples
of the various meanings of the word ‘value’, such as ‘intrinsic value’ (the value of
something that may have a use value but no market value), ‘existence value’ (the
value attached to e.g. knowing a species exists, even if there is no contemplation
of ever actively using or interacting with the species) and ‘market value’ (e.g. the
price of a commodity or service in the open market), which are also all dependent

on context.

Secondly, values are subjective (Kumar and Kumar, 2007; Kenter, 2016b). As
values differ between people, issues of ‘whose values count’ are introduced when
making resource management and conservation decisions, with it also being vital
that policies for ecosystem conservation are appropriate to local contexts and
perspectives (Ninan and Inoue, 2013). For example, in any human community with
strong cultural and/or spiritual values related to biodiversity, it may be difficult for
non-local researchers to fully understand and deal with these in their research,

leading to them being frequently discounted (Christie et al., 2012).
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Values are difficult to determine as they are dependent on individual and societal
preferences that constantly change with time and are influenced not only by
current local economy, but also social interactions, cultural practices and political
landscapes (Kumar and Kumar, 2007, Kenter, 2016b, Reed et al., 2017). Human
preferences, and hence economic values assigned to an ES, can change with time
and scarcity; i.e. the scarcer a resource, the greater its economic value, with
changes in markets also dependent on changing preferences that are themselves
dynamic (Chee, 2004; Kumar and Kumar, 2007; Farley, 2012). Furthermore, when
attempting to value an ES, through methods such as willingness-to-pay (WTP);
economic values which people relate to a good or service may not properly reflect
the true value to their wellbeing in situations where incomes are low and people
heavily rely on biodiversity for their livelihoods (Hearne, 1996; Abaza and
Rietbergen-McCracken, 1998). This is certainly an issue where fishing is both a
subsistence activity and one of the main sources of income for local communities.
Lastly, Chan et al. (2012) write that some values are such central elements of
worldviews (e.g. religious/spiritual values) that it is unlikely that people are able
(and willing) to put a monetary value on these. Values can therefore be very

challenging to determine.

The concept of ‘value’ in economics is a measure of the contribution of something
to human (economic) welfare (Villagémez-Cortés and del-Angel-Pérez, 2013). This
type of value is determined by “an individual’s own perception of wellbeing...and is
therefore not the same thing as the value of an ecosystem and its services”
(Villagémez-Cortés and del-Angel-Pérez, 2013: 280). Economic valuation
therefore introduces issues of justice and equity (see Martin et al., 2013) and as
Farley (2012) writes: a system that weights preferences by purchasing power will
generally allocate resources towards the wealthiest individuals in a society, which
has obvious moral implications. An individual’s perception of wellbeing is

therefore not the same as the value of an ecosystem as a whole.

Thirdly, there is a distinction to be made between individual and shared values

(Kenter, 2016a). The latter result from systemic learning and a broader set of
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transcendental values that include broader social concerns. They are the values “we
hold in common, as communities, cultures and societies, formed through a long-
term process of socialisation, or over a shorter period of time through shared social
and deliberative processes” (Kenter, 2016b: 175). Conventional economic analysis,
which focuses on the individual's perception of welfare therefore may not fully

account for shared values of ecosystem services (Irvine et al., 2016).

Lastly, the assumption of human rationality (i.e. that the choices we make are all
based on rational decision-making processes) is central to mainstream neo-
classical economics (Kumar and Kumar, 2007; Stanovich, 2013; Parks and Gowdy,
2013). Humans tend to be less rational than we like to believe (Stanovich, 2013).
When considering ‘values’ this also assumes that a) people have accurate and
sufficient knowledge of values and costs of various things and b) that they will
make rational choices based on these. However, human decision making is more
complex than this: having irrational aspects to it such as tendencies for people to
make choices based on social, environmental, psychological context and emotions
rather than purely based on objective rationale (Stanovich, 2013). A move towards
‘biocultural’ conservation research thereby needs to move away from the rational
choice model and consider norms and morals along with cultural, memory and
linguistic variables when evaluating ES, their effects on human health, their
aesthetic contributions and their significance for future generations (Kumar and
Kumar, 2007; Pooley et al., 2013). This would better reflect the dynamic and

complex nature of human-ecosystem interactions.

25



2.1.2. Should we use economic valuation?

Whether economic valuation should be attempted is therefore a question for
debate. As Ecology 101 teaches students that “everything hangs together with
everything else” (Biischer et al., 2012: 8), only by embracing this complexity, which
is at the heart of ecology and environmental conservation, can conservation have
any chance of succeeding. As Biischer et al. (2012: 8) write:
“To further bring conservation into capitalism, then, is to lay bare the
various ecosystemic threads and linkages so that they can be further
subjected to separation, marketization, and alienation, albeit in the
service of conservation rhetoric.”
With my aims of exploring, untangling and re-tangling the SES, this separation and

alienation as Buischer et al. describe above introduces a clear tension.

Thereby, conservationists have also found themselves in a new paradigm fraught
with contradictions. Neoliberal approaches may provide benefits, but they do not
automatically benefit local human communities and the environment (see Igoe
and Brockington, 2007). As Biischer et al. (2012) and Igoe and Brockington (2007)
write, conservationists should keep in mind that neoliberalism is about facilitating
the spread of free-markets, and any (dis)benefits to humans and the environment
are only side-effects. Ehrenfeld (2008: 1092) convincingly writes:

“Trusting to market forces and the laws of supply and demand to correct

inequities and restore healthy equilibria does not work in economics and

certainly does not work in conservation”

So, why are some conservationists clinging on to the ES paradigm with a focus on
economic valuation? Indeed, there may be practical reasons with all the “appealing
promises” of neoliberal conservation (Igoe and Brockington, 2007: 434; Martin et
al., 2013). Perhaps conservationists are feeling that they have to assimilate to
capitalists approaches in order to try to save what they love; as Martin et al. (2013:
169) write, even global NGOs feel that they have to assimilate to this “dominant

way of thinking”. This however means that any challenges to the neoliberal ascent
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in conservation will never gain momentum if alternatives are not proposed, or at

least a constructive action is suggested to build upon.

2.1.3. Towards alternatives: Cultural Ecosystem Services as a starting point

This thesis argues that rather than just discarding the ES construct altogether, it
needs to be adapted and to learn from other approaches: ultimately moulded into
something new that builds on what has been learnt from the ES concept. In line
with other authors, this thesis argues that there needs to be a re-focus away from
economic valuation, with a greater consideration of social values such as mental
wellbeing, religious, spiritual and cultural values (Christie et al., 2012). Within the
ES paradigm, these social values are usually considered under the category of
‘cultural ecosystem services’ (CES). CES can be defined as: “ecosystems’
contributions to the non-material benefits (e.g., capabilities and experiences) that
arise from human-ecosystem relationships” (Chan et al., 2012: 9). In humans,
identity is culturally and socially produced and is influenced by the local
environment (van Berkel and Verburg, 2014). Cultures, family histories and sense
of self are connected to and strengthened through interactions with our landscapes
(see Reed et al., 2017). In turn, these landscapes are themselves created out of our
understanding and engagement with the world around us (Bender, 2002).
Landscapes and the interaction with our landscapes, as well as the meanings
attached to different landscapes are therefore not static, but ever-changing
(Bender, 2002). This problematises the assessment of CES, as each individual’s
experience and history with a landscape will be different, and therefore the overall
connection between people and their surrounding environment can be challenging
to assess. However, this also illustrates how CES can begin to introduce the
complexity that this thesis calls for within the ES framework itself and therefore

seems like a productive step.

As there are many ES that are rarely, or cannot be, traded directly or expressed in

economic terms (Kenter et al, 2011) and it is generally difficult as well as ethically
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problematic to assign economic values to all CES, these services tend to lack
appreciation and attention in policy-making. This weakens the appreciation of the
complex role which ecosystems play in maintaining livelihoods and human
wellbeing (Kenter et al., 2011; Chan et al., 2012). It will always remain meaningless
to attempt to ascribe economic valuation to certain CES (such as cultural identity)
as these values will differ between individuals over time and space (van Berkel and
Verburg, 2014). While CES may not be responsible for the clean water and
sufficient food needed for our basic survival, they are what sustain our
psychological needs: our sense of wonder, our inspiration, our (religious) beliefs
and our sense of self and identity which are all necessary to make human life worth
living and to achieve ‘wellbeing’ (Frumkin, 2001; Klain and Chan, 2012). Even in
the current world, where the number of people in urban areas has surpassed those
in rural (Beatley, 2011) there is still an inherent human biophilia that makes ‘nature’
essential for human wellbeing (see Ulrich, et al., 1991; Beatley, 2011). By failing to
adequately consider these vital ‘services’ in ES assessments, it will not be possible
to understand the true and complete links between people and their environment
leading to inaccurate and unworkable assessments and findings, and potentially
unworkable conservation policies. It is furthermore often these intangible benefits,
not economic ones that motivate people to protect and restore ecosystems (Daniel

et al., 2012).
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2.2. Chapter conclusion

Considering values of ES, environmental degradation and how to manage our
environments and ecosystems more sustainably (in all senses of the word),
demands an understanding of human behaviour and attitudes (Clayton and
Opotow, 2003), and how we decide what is important and translate this into
actions. It is also clear that the social and cultural values of ecosystems and their
resources cannot be calculated as a sum of their economic values to individuals in
society (Kumar and Kumar, 2007). Economic valuation methods furthermore do
not fully address the complexities related to human attitudes, motivations and
behaviour. As Kinzig (2001: 709) writes;

“Solving today’s environmental problems requires an understanding of

the complex ways in which nature and society interact to make a whole

that is different from the sum of its parts”
The moral and ethical issues in pricing ‘nature’ are abundant, and often argued to
be counterproductive to conservation. This thesis therefore does not make an
attempt at economic ES valuation. It does however argue for the need to further

highlight and integrate the complex CESs within the ES framework.

However, there are still some main critiques of the ES framework that need to be
explicitly dealt with: such as the anthropocentricity of the approach. As I
introduced in Chapter 1, [ use MTHG to balance this critique of ES. This is the next
‘step’ that I take in this thesis as further explained in the following chapter, and

will slowly see me veering away from ES vocabulary.
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CHAPTER 3

Assemblages: Common ground and bridging concepts?

In previous chapters the Ecosystem Service (ES) and interdisciplinary approaches
used in this thesis were introduced. Here, I clarify the use of Assemblage Theory
(AT) and how this supports the Interdisciplinary Assemblage Approach (IAA) by
providing a framework for analysis. AT also belongs under the More-than-Human
Geographical (MTHG) approach that this thesis takes to balance some of the main
critiques and shortfalls of the ES paradigm highlighted in Chapter 2. The IAA will
be used to untangle and re-tangle the intricate net of a ‘socio-ecological’ system
(SES). SES are complex and dynamic; they are composed of multiple interacting
and relating components and they experience potentially large and diverse
uncertainties (Nuno et al,, 2014). This ‘unruly complexity’ leads to generalisations
being difficult, along with a need for constant engagement and adaptive
management with the system and the situation (Taylor, 2010). Using AT and
MTHG, I further intend to unsettle the idea of nonhumans as ‘other’ that is

perpetuated by the ES paradigm.

I build the TAA framework based on DeLanda’s (2006; 2011; 2016) approach to AT.
In the analysis chapters of this thesis I will illustrate the agency and ability of
assemblages and their components to affect eachother, taking the fish and spirit
communities as an example of how this can be extended to nonhumans. The fish,
spirits and humans are acting and being acted upon by each other and these
relations are what shape and determine the assemblage. I therefore consider the
complexity of human-nonhuman relationships, discuss the performative and
agentive aspects of the assemblage (what it does and how it functions), consider

associations and relations as basic elements of analysis, and aspects of

30



territorialisation and deterritorialisation in the form and function of an

assemblage.

In this chapter I will first explain the theoretical background to using this AT
approach, comparing the use of ‘assemblage’ in both ecological literature and
theory, and social philosophies and MTHG. I will then demonstrate that the
parallel vocabulary and language, along with concepts and approaches of both
‘ecological’ and ‘social’ assemblages, can be innovatively used to bridge disciplines
and support the interdisciplinary approach of this thesis. I argue that assemblage-
thinking along with the interdisciplinary approaches it can foster allow a more
holistic view of conservation decisions and management options, and further can
be used to reflect on historical experiences to inform current and future actions.
Thereby, to support biocultural approaches to conservation. I intend to illustrate
this through the analysis chapters (Chapter 6, 7 and 8). I also use MTHG
approaches to resist the tendency of capitalist values to ‘flatten’ and ‘deaden’ non-
human natures into “abstract and conveniently incommunicative and inanimate
objects, primed for commodity capture” (Biischer et al., 2012: 23). This is done by
discussing the agency of nonhuman beings, to not render these mute (Curry, 2008;
Sullivan 2012) and to embrace a world that is much ‘messier’ than the neoliberal

ideal suggests (Igoe and Brockington, 2007).
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3.1. More-than-Human Geographies as a balance to the Ecosystem

Service Approach

In MTHG, geographers approach the nonhuman and material with the aim of
deviating from an anthropocentric understanding of the world and challenging the
privileging of human beings in the concern of environmental change (Lorimer,
2012). This also involves attempting to better understand the world through the
relationships between human and nonhuman beings (Gibbs, 2009). It does this by
focusing on the agency of nonhumans, relationality, power, hybridity, vitality and
emotion (Gibbs, 2009). With its focus on decentralising and de-powering a
human-centred view of the world, I use MTHG to tackle the inherently
anthropocentric approach of ES. This furthermore allows me to move away from
the rational choice model of ES economic valuation, with a consideration of more
social values such as spiritual and cultural values, the dynamic nature of these
subjective non-economic values and centralising a more holistic approach to
wellbeing (which is not equated to economic income/values). I therefore have a
starting point very much within ES framing in terms of literature from the cultural
ES (CES) (e.g. non-economic valuations), however I take the further step of
considering the ES paradigm critically, with its embedded and problematic
anthropocentric framing, through the use of MTHG. During the course of the
thesis, the ES vocabulary will disappear, instead leaving a stage for the [AA
approach and its language. However, in the analysis chapters the parallels between
the ES approach and that of the IAA will remain evident, particularly in my
consideration of fish as food, as a source of livelihood, and the spiritual/cultural

links to fish and fishing, to name a few.

In this first section of Chapter 3, I outline the rationale behind using AT as the
framework for the thesis. The reasons for using AT are multiple: it provides certain
tools and opportunities which actor-network theory (ANT) and nexus thinking do
not, as will be discussed in coming sections. With the language having a certain

familiarity, writers on AT drew me in to their work through using examples that
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were familiar from my ‘natural’ science and ecological background, using
terminology that may have meant slightly different things, but was familiar
nonetheless. Drawing on Anderson and McFarlane (2011: 126) the use of
assemblage as an ethos resonates with me personally as an engagement with the
world that “experiments with methodological and presentational practices in order
to attend to a lively world of differences”. In this way, work that utilises AT
experiments, opens the researcher up to risks, embraces uncertainty and aims to
express “something of the fragility of composition” of the world (Anderson and
McFarlane, 2011: 126). The following paragraphs will further clarify my approach
and choice of AT over ANT and nexus thinking, further elaborating on the main

differences between these approaches as illustrated in Table 3.1 below.

Table 3.I: Some of the main differences identified between
Assemblage Theory (AT), Actor-network Theory (ANT) and nexus
thinking (Nexus)

AT | ANT | Nexus
Deals with heterogeneous ‘groupings’ vV v
Considers change vV v
Takes a relational approach to the world vV v
Relations are contingently obligatory Vo x ?
Emphasises emergence vV x
Considers humans and nonhumans,and | v |V x
places these on an equal footing
Deals with capacities and unpredictable | v | % x
potentials
Provides a space to consider violx x
desire/emotion as creating and sustaining
relations in the system

3.1.1. Why Assemblage Theory over Actor-Network Theory?

Actor-Network Theory (ANT) was an important development for sociology in the
1990s and uses the concept of the network as a unit of analysis to describe
heterogeneous assemblages. As Miiller (2015: 30) writes, ANT is sometimes
thought of as the “empirical sister-in-arms” of the more “philosophical” AT. Like

assemblage thinking, ANT is also concerned with how entities are ordered, socially
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and materially, with this ordering being provisional and constantly undergoing
change (Miiller, 2015). ANT and AT approaches share productive similarities (see
Miiller and Schurr, 2016), with both placing all entities on an equal ontological
footing to begin with and both focusing on how the social and the material
(physical aspects of the world) undergo processes and interactions (Miiller, 2015).
Both view the world relationally, emphasise emergence, and the associations

between human and nonhuman elements (Miiller and Schurr, 2016).

While ANT and AT resonate in many ways with each other, there are still some key
differences between these approaches. ANT originally considered the network as a
‘seamless whole’ that fully assimilates its component parts (Anderson et al., 2012):
“if the unity and consistency of the entity-environment relationship were interrupted
at some point, the existence of the entity would be imperilled” (Stamou, 2012: 73).
This contrasts with AT where relations are viewed as contingently obligatory:
entities are affected by relations and by the other terms they are related to, but
they are not fully determined by those relations/terms (DeLanda, 2006: 11). One
can therefore detach an entity and re-plug it to become a part of a new assemblage,
as will be further discussed in Section 3.2.1. When considering ecosystems, the
superorganism concept, comparable to the seamless whole of ANT, would work as
an appropriate representation of reality if ecosystems were “fully integrated units
subject to pure group selection” (Loreau, 2010: 254). However, as Loreau (2010)
writes, most ecosystems are not so fully integrated and localised to be free of
individual selection, and with the usual combination of individual as well as group
selection the seamless whole, and thereby ANT, is not appropriate to apply to

ecosystems.

AT and ANT have moved towards each other, particularly in the 1990s when
authors dealing with ANT began embracing fluidities (Miiller and Schurr, 2016).
This suggests that relations can change gradually without the actor falling apart,
which is a development from the seamless whole conceptualisation (Miiller and
Schurr, 2016). This moves ANT closer towards the approaches so integral to AT

such as “blurred boundaries and shifting topologies” (Miiller and Schurr, 2016: 22).
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However, Miiller and Shurr (2016) write that there are still some main differences
relevant to this thesis. The first revolves around capacities and the still unknown.
ANT deals with the unknown and unpredictable potentials in a system through,
for example, Latour’s invocation of a “strange figure of plasma” to stand for “that
which is not yet formatted, not yet engaged in metrological chains and not yet
covered, surveyed, mobilized or subjectified” (Latour, 2005: 50 note 48). Instead of
using this very abstract approach, AT uses a distinction between assemblage
element properties and capacities:

“where properties are given and known, while capacities are open and

unpredictable” (Anderson et al., 2012: 179)
With its approach of seeing the world through associations and not considering
the unpredictable capacities of entities, ANT has been criticised for “being blind to
what remains outside associations but may shape them nevertheless” (Miiller, 2015:
31). AT therefore offers “a greater conceptual openness to the unexpected” and pays
more attention to impermanence and change compared to ANT (McFarlane, 2011:

654; Miller and Schurr, 2016).

Miiller and Schurr (2016) go on to discuss desire/wish as the link between the
actual and the virtual, and the usefulness of this approach within AT of
conceptualising the formation and breaking-down of assemblages. It takes a
central role in AT, with Deleuze and Guattari (1987: 399) writing:
“Assemblages are passional, they are compositions of desire.... The
rationality, the efficiency, of an assemblage does not exist without the
passions the assemblage brings into play, without the desires that
constitute it as much as it constitutes them”.
For example, a wish for economic profit will lead people to act in certain ways, and
a wish to go to a certain school can lead to people moving to another area. This
aspect of desire is important to consider when looking at how assemblages form or
dissipate. This is another contrast to ANT, as in assemblages desire would result
from the assemblage as a more passive consequence, “and bodies would learn to
desire through the assemblage” (Miiller and Schurr, 2016: 226) while AT deals with

how desire acts to create and sustain an assemblage. By considering desires and
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wishes, I draw parallels to the concept of values in CES as coming from
relationships between assemblage elements and thereby from the assemblage itself
(i.e., how it forms, functions and changes). A person’s desires, needs and values
can all significantly influence the outcomes of conservation projects (Gould et al.,
2015). Both desires and values can generate reasons for acting, and values can
influence desires (Hubin, 2003). As Hubin (2003) and Smith (2009) illustrate, the
relationships between desires and values are complex, and go far beyond the
realms of this thesis (and apparently involve another duality between value-based
and desire-based theories which I look forward to tackling in the future!). The
point [ will make here, though, is that there are parallels to be drawn and at least
primarily engaged with between desires, values and the formation of the

assemblage. I explore this further in the analysis chapters (6, 7 and 8).

AT, therefore, avoids totalisation and the seamless whole of historical notions of
ANT (Anderson et al., 2012; DeLanda, 2016). AT allows the autonomy and agency
of component parts which permits us to deal with and analyse the importance and
use of these separately as well as in relation to other components of the assemblage
and the assemblage itself. AT is more open to the unpredictable events that rupture
assemblages (Miiller and Schurr, 2016) and allows this thesis to better deal with
unpredictable forces and relationships. AT allows the concept of desires to be
considered as key to assemblage formation and dissipation, taking an active rather
than a passive role in the system. It furthermore resonates very much with
ecological approaches to assemblages, both in terms of vocabulary used and
concepts of resilience, change and communities. This will be further explored in

Chapter 3.2.

3.1.2. Why Assemblage Theory over Nexus thinking?

Another approach that involves a similar consideration of ‘systems’ and that has
also become popular in Geography is ‘Nexus thinking’. From the late 2000s, the

water-energy-food (WEF) nexus has been increasingly promoted as a global
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concept and research agenda, and an emerging development and environmental
management paradigm (Leck et al., 2015; Al-Saidi and Elagib, 2017). It was first
conceived by the World Economic Forum (2011) to emphasise the inseparable links
in resource use to provide food, water and energy security (World Economic
Forum, 2011; Biggs et al, 2015), and to tackle the mismanagement of these
resources and deal with increasing resource scarcity (Leck et al., 2015; Howarth
and Monasterolo, 2016; Al-Saidi and Elagib, 2017). It also calls for a holistic
approach to analysis of complex adaptive systems and to understanding the
(un)intended consequences of policies, technologies and practices (Howarth and
Monasterolo, 2016). An example of the WEF nexus can be seen in the close
relationship between biofuels, food and water security, where biofuel production
can have both positive and negative effects on food and water security (Leck et al.,
2015). There can also be unintended effects of subsidised biofuels by generating
increased competition for land and water (see Leck et al, 2015 for further
examples). The nexus can have stressors such as climate change, which has
implications for water availability, agricultural production and some parts of

energy production and demand (Leck et al., 2015).

Nexus thinking is therefore meant to encourage ‘socio-ecological’ perspectives and
a systems approach to planning and decision-making (Davis, 2014). However, this
holistic systems approach has not always been fully applied, with nexus research
facing a challenge in developing effective analytical frameworks to support
interdisciplinarity (Leck et al., 2015). There are a multitude of ways to frame the
nexus, from some studies based upon a security framing which tends to focus on
supply chain concerns (and neglects impacts on biodiversity and land-use change),
to others such as ‘foot printing studies’ concentrating on environmental impacts
(and underplaying economical and societal consequences) (Keairns et al., 2016).
Lastly, political and economic considerations tend to be under-represented in
nexus research and there is a need for more emphasis on bottom up ways of
interpreting the relationship between water, food and energy (Leck et al., 2015).
Nexus approaches are centred on ‘resource use’, ‘supply of commodities’ and the

interconnectedness of ‘systems’ or ‘commodities’ (see Hulley, 2015; Keairns et al.,
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2016). Keairns et al. (2016) focus strongly on the nexus as a consideration for the
analysis of supply chains and the distribution of products. Therefore, while being
described as a holistic approach, there is evidence that it is taking a very
anthropocentric and market-centric view of the world, which only furthers the
issues that arise from strictly economic approaches to ‘wellbeing’ and the
commodification of the environment and environmental ‘resources’. It therefore

provides no tools for this thesis to balance the critiques of the ES approach.

There are critical differences between nexus approaches and AT, with the nexus
approach not allowing for dealing with nonhuman agency, relations of exteriority
or virtualities such as desire and emotion. Nexus thinking is also more involved in
understanding between-system complexity (e.g. between the food system, water
system and energy system), rather than within-system complexity as AT does. This
underpins the choice of using the AT approach instead of the nexus approach in
this thesis to better balance the critiques of the ES approach (already an

anthropocentric approach).
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3.2. Comparing Assemblage Theory and ecological concepts of

assemblages: Towards my Interdisciplinary Assemblage Approach

I have outlined my reasons for taking an AT approach, in contrast to ANT and
nexus approaches. This section highlights some differences between the variants
of AT (that of Deleuze and Gautarri and that of DeLanda), how AT and ecological
ideas of assemblages overlap and differ, shortfalls of DeLandian AT and how these
are all reconciled to form the Interdisciplinary Assemblage Approach (IAA) on

which I base this thesis.

In the following paragraphs, I build on the previous discussion of AT, and further
expand on and compare the various definitions and characteristics of ‘assemblages’
in ecological and social-science settings. This includes notions of emergence and
relations of exteriority, stability and change, coding and how this relates to ideas
of capacity and capability, and lastly, issues of space and time. Importantly, the
following paragraphs highlight how not only the concepts of assemblages in the
ecological and the ‘social’ sciences are strikingly similar, but also the language. In
Chapter 1, I explained the importance of language in tackling interdisciplinary
research, and so these similarities in ecological and social philosophical language
are pertinent; even if the intended meanings of ‘assemblage’ have some key
differences, they still resonate with each other. Many of these terms that I discuss
below, including assemblage, resilience, coding, emergence etc., already had a
sense of familiarity to me, even if [ had to broaden my understanding of them. The
leap between the ‘social’ and ‘natural’ sciences therefore felt less daunting. I then
deal with and explain the determining characteristics of assemblages to clarify the

lens of analysis and the vocabulary that will be used in Chapters 6, 7 and 8.
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3.2.1. Definition of assemblages in Levinsian ecology and Delandian social

philosophy

This thesis adopts the perspective of assemblage theory as outlined by DeLanda
(2006; 2016). DelLanda’s (2006; 2016) approach to assemblages differs slightly
from Deleuze’s and Gautarri’s (1987) original approach. Firstly, Deleuze considered
heterogeneity a determining characteristic of an assemblage which differentiates
it from a strata, and would argue that species are not assemblages themselves
(DeLanda, 2006: 11). As Deleuze writes:
“What is an assemblage? It is a multiplicity which is made up of
heterogeneous terms...It is never filiations which are important, but
alliances, alloys; these are not successions, lines of descent, but
contagions, epidemics, the wind.” (Deleuze and Parnet, 1987: 69)
DelLanda (2006) argues that as Deleuze explicitly excludes successions and lines
of descent, organisms and species would instead be classified as strata. This
distinction between assemblages and strata is not retained in DeLanda’s approach
to AT, and is a key difference between his and Deleuzian AT. DelLanda argues for
a consideration of heterogeneity and for the level of coding to be positioned on a
spectrum: a dial that you can move up or down, increasing or decreasing
heterogeneity and coding and therefore able to consider both more and less
heterogeneous and/or coded systems (DeLanda, 2006; DeLanda, 2016). I explain

coding in greater detail in Section 3.2.2.

Conceiving heterogeneity as being on a spectrum allows for the consideration of
not only species but also biological organisms and individuals as assemblages, as
DeLanda expresses below:
“Assemblages have a fully contingent historical identity, and each of them
is therefore an individual entity: an individual person, an individual
community, and individual organisation, an individual city.” (DeLanda,
2016: 20)
Following Delanda’s approach to assemblages allows this thesis to consider

assemblages of assemblages (DeLanda, 2016: 3): a never-ending scale-changing
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relationship between smaller and bigger assemblages; from an individual fish, to a
fish species, to a community of different species, and the ecosystem that the fish
belongs to. This allows me to use the concept of assemblages to ‘tackle the scales’

in my thesis (further discussed in Section 3.2.5).

Following Deleuze, DeLanda (2006) posits that assemblages are made up of
different heterogeneous components and that the relationships between these
components lead to the assemblage having emergent properties (properties that
are different or more than the mere sum of their parts). In his books, DeLanda
(2006, 2016) describes ecosystems as assemblages and species as assemblages of
organisms:
“Entities ranging from atoms and molecules to biological organisms,
species and ecosystems may be usefully treated as assemblages and
therefore as entities that are products of historical processes” (DeLanda,
2006: 3)
Furthermore, an assemblage is constituted of material and expressive components
(DeLanda, 2016); material components include the physical bodies in the
assemblage and their proximity, e.g. the rivers, the houses in the villages, the roads
between villages, the plates, the fishing nets, the tables, and the list continues.
Expressive components include beliefs and attitudes, expressions of solidarity or
trust (DeLanda, 2016). I use these two distinctions in Chapter 6 when identifying

assemblage components.

In ecology, communities are often seen as assemblages, with Whittaker (1975: 1-2)
defining a community as “an assemblage of populations of plants, animals, bacteria
and fungi that live in an environment and interact with one another, forming
together a distinctive living system with its own composition, structure,
environmental relations, development, and function”. Likewise, Callenbach (2008)
describes communities in ‘nature’ as being groupings of different organisms which
are regularly found in the same place at the same time. These groupings,
Callenbach explains, are not absolutely fixed, and within these communities,

species have complex webs of interdependence. Levins and Lewontin (1980: 139)
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further assign the following properties to a community (with my comparison to
DelLandian AT in square brackets):
“The community is a contingent whole in reciprocal interaction with the
lower and higher level wholes, and not completely determined by them [=
relations of exteriority]...There are properties at the community level
which are definable for that level and which are interesting objects of
study regardless of how they are eventually explained [= emergence]...The
way in which a change in some physical parameter or genetic
characteristic of a population affects the populations in community
depends both on their individual properties and the way the community is
structured [= coding, (de)territorialisation and the nature of systemic
relations]”
Here we see, as in the DeLandian understanding of an assemblage, there is a focus
on wholes made up of parts, emergence, interaction and interconnectedness as
well as coding (the latter is discussed further in Section 3.2.2). While an organism
is usually not considered an assemblage in ecological terms, Whittaker’s,
Callenbach’s, Levins’ and Lewontin’s definitions of community have a clear
similarity with Deleuze’s and Delanda’s assemblage concept, with the latter

explicitly dealing with ecosystems and species as assemblages.

One main action that I take in the formation of the IAA is to borrow from
DeLanda’s AT an approach to ‘assemblage’ that includes not only communities but
also species and individual organisms. I therefore develop the ecological approach
to assemblages which only describes communities. As DeLanda (2011: 184-185)
writes,
“The fact that the properties of a whole depend on the actual exercise of
the capacities of its parts implies that removing one of them may indeed
destroy the whole’s identity, but the part itself need not lose its own
identity: pulling a live animal’s heart out will surely kill it but the heart
itself can be implanted into another animal and resume its reqular

function...it will be useful to introduce a new word for whole that are

42



irreducible and decomposable. We will refer to these wholes as

assemblages.”
This explains how an individual ‘animal’ can be an assemblage, built up of various
organs, with its own emergent properties and capacities. Removing one organ may
lead to the assemblage not existing anymore: the animal dies. However, the
assemblage element of the heart does not cease to be a heart, it can still be
transplanted into another ‘animal’ and continue to be the same heart.
Furthermore, an artificial heart may be able to be transplanted into the first
‘animal’. In this sense, the assemblage elements may change, but the assemblage
as a whole continues. This argument as to why an individual person can be
considered an assemblage, to me, is sufficiently compelling. The further fact that
there is an equal amount of bacterial as human cells in the human body (Sender et
al., 2016) also further breaks down this conception of human bodies being an

indivisible whole.

There are other notable differences between ecological assemblages and
assemblages in AT, with one clear difference being the importance of desire,
emotion and intentionality in AT, (Section 3.1.1), which is lacking in ecological
assemblages. Basing my IAA on AT allows me to consider these aspects of desire,
and the importance of emotion in forming certain assemblages, which as
aforementioned plays into debates surrounding values and CES. Further
differences between the ecological and AT approach to assemblages, along with
similarities, are explored in the following sections in relation to certain key
characteristics of assemblages as defined by DeLanda (2006, 2011, 2016), such as

coding, relations of exteriority, emergence, stability, resilience and scale.

3.2.2. Coding

As mentioned in Section 3.1.1, properties of assemblage elements are given and
known and their capacities are open and unpredictable. Coding can determine

various properties and capacities of assemblage elements; this is a term used both
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in DeLanda’s AT approach, as well as in ecology; e.g. genetic codes. Coding involves
certain structured interactions to be determined by properties of the assemblage
elements, for example genes which, made up of long DNA molecules, provide to
some extent a script for how an organism can develop and behave (Callenbach,
2008). Coding causes an assemblage element to behave in a certain way to form
relationships with other elements in an assemblage (DeLanda, 2006), such as the
licking reflex of bees when their antenna touches a sugary solution (DeLanda,
2016). When looking at trophic levels, genes, or coding, will play a role in
determining an organism’s place in the food chain. In ecological theory, the
properties that emerge at the ecosystem level, from the local to the global scale,
are also linked to the traits of the organisms constituting ecosystems, and these

traits are the result of evolution, and their genetic composition (Loreau, 2010: 227).

Additionally, certain discourses are a linguistic form of coding, such as an
environmental discourse seeking to protect an ecosystem, which will lead to
certain relationships occurring between assemblage elements (e.g. how people
relate to their environment or other people) (DeLanda, 2016). The relevance of this
will become clear in discourses of the ‘outsider’ and ‘relevant animals’ in Chapters
6, 7 and 8. Linguistic coding plays a role in shared stories and categories that can
emerge through conflict of varying degrees between two or more communities
(DeLanda, 2006:58). This leads to the narrative of ‘us’ versus ‘them’, as well as
stereotyped ethnic or racial categories as part of the process of “group boundary
construction” (DeLanda, 2006: 59). In AT, stories of conflict and the categories of
‘insiders’ and ‘outsiders’ “serve to code and consolidate the effects of
territorialisation on interpersonal networks” (DeLanda, 2006: 59). Examples of this
type of coding will discussed as a prominent narrative in this thesis, particularly in

Chapter 8.

Linguistic forms of coding can also include written or verbal rules which are official
or informal, standards and constitutions, and even identification keys used to
identify and thereby categorise species in ecology. Linguistic coding therefore also

relates to knowledges and how these are formed and communicated. In
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territorialised, close-knit communities local norms are another process of coding,
and as DeLanda (2006: 35) writes:
“In the networks characterising tightly knit communities...News about
broken promises, unpaid bets and other not-honoured commitments
travels fast in those networks: a property that allows them to act as
enforcement mechanisms for local norms”
Through coding, people organise and relate to the world in a certain way and some
relationships can be more coded than others: just like the level of territorialisation,
the level of coding can be found on a spectrum (DeLanda, 2016). This includes
environmental governance, and relations between humans and nonhuman being,
including different worldviews and forms of knowledge to understand the human
and nonhuman (the latter also determines relationships between the human and
nonhuman). This is not explored by Delanda, nor the relevance of coding to
dealing with diverse knowledges or bridging academic disciplines. These are

additional key gaps addressed by this thesis.

Coding therefore can determine the occurrence of certain relationships between
assemblage elements, as well as the properties and capacities of assemblage
elements. Properties, i.e. the known and already expressed attributes or
characteristics, of assemblage elements are therefore able to be evaluated, but for
capacities this becomes trickier. Capacities are well described by Harman (2008:
374):
“We are all the prey of chance, since we all have capacities not unleashed
in our current situation, but which may become crucial when certain
random events occur. You may be the only reader of this article with the
right genetic structure to survive the coming plague of ebola, and hence
one of the few who will survive to replenish the human species afterward—
ensuring that your other, more peripheral quirks will emerge as key
structural features of the human race to come.”
Capacities are unpredictable and their effects remain unclear until a certain event
causes them to be expressed. Discussion of capacities is therefore always in the

realm of the potential, not in the actual (DeLanda, 2011). Thus, focus in this thesis
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is placed on properties rather than capacities as capacities are so far unknown,
unless of course they have been exercised in the past. In the case of the latter, these
examples of capacities will be highlighted to further illustrate the use of the I[AA
and its applicability. This thesis also refers to potentialities of the future, but avoids

too much of this in fear of it becoming merely a hypothesising exercise.

While genes are passed down and inherited through generations, there are also
unpredictable events such as genetic drift that cause a ‘decoding’ event. Similar
errors or changes can be introduced into linguistic coding, when passed down over
time. Speciation is a process of decoding, or ‘recoding’ as it is a process which
allows the assemblage a certain flexibility in operation (Ditmer, 2014). Therefore,
processes which consolidate the identity of the assemblage through determining
certain relationships are coding processes, and the opposite a decoding process:
when informal rules are undermined and go unpunished, when religions mix or
past traditions are lost (DeLanda, 2006). In both DelLanda’s AT approach and
ecological theory, we see that coding leads to certain properties and capacities of
assemblage elements and this is another key aspect that I consider in my [AA of

the Sabangau area.

3.2.3. Emergence and relations of exteriority

Relations of exteriority are a defining characteristic of AT, with an emphasis on
bringing heterogeneous entities together into some form of temporary relation,
without the presumption that these relations determine the individual entities
themselves (Anderson et al., 2012). They can therefore be ‘plugged’ into and out of
different assemblages and exist outside of their relationships to other elements (as
previously discussed with the animal heart):

“The property of density, and the capacity to store reputations and

enforce norms, are non-reducible properties and capacities of the entire

community, but neither involves thinking of it as a seamless totality in

which the very personal identity of the members is created by their
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relations: neighbours can pack their things and move to a different
community while keeping their identity intact” (DeLanda, 2016: 11)
Thereby, relations of exteriority allow me to block the ‘macro-reductionism’ of the
seamless whole and the superorganism approach. I provide examples of this in my

analysis chapters in relation to the assemblage that this thesis considers.

Emergent properties allow rejection, or blocking, of ‘micro-reductionism’ (e.g.
ecological reductionism) (DeLanda, 2016). Likewise, in holistic geographical
approaches, emergence is also a key concept and an emergent property can be
defined as “a process that arises from the (ontologically) intermediate system that
is functionally significant vis-d-vis the specific dynamics of the higher level system”
(Bergandi and Blandin, 1998: 199). Ecosystems have long been described as having
emergent properties by ecologists (see Alexander, 1920; Broad, 1925; Bertalanffy,
1952, 1968; Ashby, 1956; Odum, 1977; Simon, 1962; Levins and Lewontin, 1980; and
Bergandi and Blandin, 1998). More recently, the UK National Ecosystem
Assessment (NEA; 2012) described ecosystems as having the following properties:

“Management of the environment with an ecosystem perspective should

also consider that systems have emergent properties that are not

possessed by their individual components, i.e. they are more than the

sum of their parts. One example is the resilience of an ecosystem to

absorb disturbance and return to its original structure and functioning,

such as resilience to the harvesting of crops, animals or timber.”
Therefore there are not only parallel uses of ‘assemblage’ but also ‘emergence’ in
both Levinsian ecological and DeLandian social philosophical approaches which

further support my use of DeLanda’s AT for the IAA framing of this thesis.

Delanda does write about ecological assemblages, including population and
community ecology, symbiotic relationships and succession dynamics (DeLanda,
2011). Ecosystems and ecological relationships (e.g. predator-prey relations) are
used as examples of assemblages, and in his book Philosophy and Simulation, he
uses ecological/biological concepts to describe and explain his theory of

emergence. He also extensively draws upon examples from chemistry, technology
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and genetics (DeLanda, 2011). However, DeLanda (2006; 2011; 2016) distinguishes
between ‘humans’ and ‘animals’. He does refer to humans as animals at one point:
“But even the defining boundaries of fully reproductively isolated animals like
ourselves...” (DeLanda, 2006: 27), but through the majority of his writing there is
a clear human-animal distinction which seems to dip, or even plunge, into nature-
culture dichotomies:

“In fact, in both the biological and the social realms, there are processes

of decoding....In biology such decoding is illustrated by animal

behaviour-...A social example of the result of a process of decoding would

be informal conversations between [human] friends...” (DeLanda, 2006:

15-16; addition in square brackets my own for clarification)
In the above excerpt, DeLanda uses the ‘human’ to describe social behaviours, and
the ‘animal’ to describe biological behaviours. In Philosophy and Simulation, he
even describes how humans differentiated themselves from ‘animals’:

“We may conclude that when the emergence of metanorms allowed

communities to solve the public goods dilemma involved in collective

hunting and gathering the transition from animal to human communities

was complete.” (DeLanda, 2011: 126).
While DeLanda (2006:3) describes AT as being able to cut across the nature-
culture divide, taking the previous quotes with the use of ‘animals’ and ‘humans’,
‘biological’ and ‘social’ realms; this seems to be referring to the mere ability of
borrowing examples from ‘human’ society as well as ‘animal’ interactions to
support AT. Through his language, the nature-culture dichotomy is not
challenged. Of course, this distinction between human and animal, social and
biological, culture and nature, are all problematic and enforce the false
dichotomies that this thesis aims to break down. I will take DeLanda’s approach to
AT one step further, drawing on lessons from MTHGs in its use of nonhumans
which dissolve these dualities, and thereby forming an approach that is based on

DeLandian AT, but is distinct from it.
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3.2.4. Stability and resilience: phases and change

In MTHG, as in a Levinsian ecological approach, assemblages are temporally
specific and shift over time, and consequently environmental decision-making has
to be alert to the shifting assemblage and the resulting effects (Gibbs, 2013). An
assemblage is the provisional holding together of a group of entities across
differences, and the continuous process of movement and transformation as
relations and terms change between entities: it privileges the process of formation
and change (Anderson et al., 2012). Change, regardless of whether we notice it or
not, characterises both the ‘social’ and the ‘natural’ world. Therefore, theory
generation, our approaches to philosophy of science and the representation of our
world through our work have to change and be able to deal with change (Taylor,
2000). The concept of stability, thresholds and critical points are found in
Delanda’s work (2006; 2011; 2016), in which he discusses the different phases of
an assemblage where levels of territorialisation and coding can both change over
time. DeLanda (2006; 2016) discusses the territorialising-deterritorialising axis
which strengthens or weakens the boundaries of an assemblage and therefore deals
with the stability and durability of the assemblage. Complex systems, such as SES,
undergo changes over time due to stresses and perturbations, causing the system
to shift and evolve into something different. Mirroring this approach with SES, the
UK National Ecosystem Assessment (UK NEA, 2012) explains:

“Ecosystems can be transformed to a different level of functioning if a

change in ecosystem structure crosses some threshold level. Such

structural changes can be the removal of predators or other levels from

the food web, or simplification of vegetation or soil structure.

Thresholds can also be crossed when valued species are lost or the

functioning of the water and mineral cycles significantly changes.”
Pickett and Ostfeld (1995) furthermore write about the assumptions which they
propose are an effective starting point to build bridges between the scales of
human and nonhuman community, landscape and ecosystem perspectives in
ecology and ‘social’ science: including the ideas that SES are never self-contained,

they rarely have stable point equilibria, they are stochastic, that future conditions
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have varying levels of probability and that disturbances are common system
components. Again, ecological views and Delanda’s assemblage theory are

strikingly similar.

When discussing territorialising forces, the idea that an assemblage has
strengthened boundaries, and with increasing territorialisation becomes more
stable and durable, deals with assemblage resilience. Resilience refers to the ability
of a system to “withstand or to recover from a stress or perturbation and adapt to
future stresses and perturbations” (Tuler et al., 2008: 173). Resilience is a highly
contested and critiqued term (see Donovan, 2017), and terms such as ‘resilience’
and ‘vulnerability’ can be used as a means of exercising power over populations
(Gaillard, 2010; Reid, 2012; Grove, 2013). The idea of what constitutes ‘resilience’
can also be very subjective (see Donovan, 2017). Keeping this in mind,
‘vulnerability’ and ‘resilience’ can also be useful concepts, allowing for multiple
social factors to be considered such as poverty, education, housing and gender
(Donovan, 2017). Resilience and tipping points can be discussed in terms of SES;
considering aspects such as peoples’ reactions to changing environments, along
with the heterogeneity or biodiversity of a system and the implications of this for

the system as a whole.

Social resilience can arise from purposeful responses to change, such as moving
from an area prone to flooding to a less vulnerable area uphill. Responses can
include limiting exposure to a change or stress, to decrease sensitivity to it, or to
limit the severity of the consequences of the stress or change (Tuler et al., 2008).
Ecosystem resilience is a matter of particular concern when considering the
impacts of climate change and other large-scale stresses and perturbations.
Ecosystems can have a great ability to withstand sudden disturbances and then
return to earlier states (Callenbach, 2008). However, tipping points can arise when
earlier states are unachievable and ecosystems can only move toward a new state
and ‘equilibrium’. Resilience and tipping points can be discussed in terms of both

human and nonhuman systems, as well as SES combining the two; and therefore
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concepts of resilience and tipping points are also important and useful tools for

interdisciplinary approaches.

As territorialising forces maintain the components and inter-component
relationships in an assemblage (and thus the identity and the durability of the
assemblage) (DeLanda, 2006); deterritorialising forces recombine or replace
various components and roles within the assemblage, which leads to the
assemblages’ dissipation or reformulation (DeLanda, 2006). These forces can
include climate change, population change, or other large-scale changes. This
thesis provides examples of these that are relevant to understanding the

assemblage (Chapter 8).

In general, ecosystems with more diversity are thought to be more resilient as they
contain more species in complex interactions, which leads to niches that are more
easily filled if their previous inhabitants disappear (Callenbach, 2008; Loreau,
2010). Species diversity is a measure of the compositional complexity of an
assemblage and is one of the fundamental parameters in describing an ecosystem;
therefore playing a central role in community ecology and conservation biology
(Hastings and Gross, 2012). Biodiversity loss is likely to not only have an impact
on the magnitude of ecosystem processes but also increases their variability, and
therefore decreases the reliability of the delivery of ES: i.e. biodiversity loss causes
a loss in ecosystem resilience (Loreau, 2010: 263). In other words, the biodiversity
of ecosystems (assemblage heterogeneity) relates to measures of species richness,
relationships between the elements and the closeness of the relationships between
elements, and consequently therefore also to ES. Trophic levels can provide a way
to recognise groups of species in a community that acquire energy in similar ways
(Morin, 1999). Therefore, when considering the resilience of an ecosystem,
including both its human and non-human components, we can consider people’s
reactions to changing environments, along with the heterogeneity or biodiversity
of a system, the closeness of the relationships between elements of the ecosystem

(e.g. trophic levels) and the implications of this for the system as a whole. This
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outlines some of the main aspects of data collection, analysis and presentation in

this thesis.

3.2.5. Temporal and spatial scales

There is a long-standing, complex, and ever developing debate in geography as well
as political ecology on the definition and use of ‘scale’ (e.g see Marston et al., 2005;
Neumann, 2009). While certainly needing consideration, it is beyond the scope of
this thesis to deal with these debates in their entirety. I will briefly outline and
clarify the use of scale in this thesis (predominantly following DelLanda’s approach

to scale), making reference to AT and its approach to scale.

While AT has been referred to as a ‘flat’ ontology (e.g. Escobar, 2007), this can be
slightly misleading with DeLanda’s AT still being scalar (McFarlane, 2009; Legg,
2009). For example, when considering the chapters of A New Philosophy of Society
(DeLanda, 2006), these tackle one scale at a time (2006:6), starting from persons
and ending with nations. As Escobar (2007) writes, AT is an alternative to organic
or structural totalities, and does not presuppose essential and enduring identities.
DeLanda (2006: 38):

“Thus social assemblages larger than individual persons have an objective

existence because they can causally affect the people that are their

component parts, limiting them and enabling them, and because they can

causally affect other assemblages at their own scale.”
AT does not undermine scalar hierarchies, it is instead a transformed
conceptualisation of scale (Escobar, 2007) that does not assume that these
hierarchies are static conceptual categories that exist with predetermined
structures (Marston et al., 2005; Escobar, 2007). It therefore can still be used to
consider scales, the politics of scales, and move between micro- and macro-scales
in relation to each other (DeLanda, 2006):

“The more ordinary examples [of the part-to-whole relation] form several

levels of organization, each one studied by its own sub-discipline:
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behavioural, population, community, and ecosystem ecology... it is
important to emphasize that we are dealing here with differences in
relative scale, that is, with scale as is generated by the relation of part-to-
whole, not with absolute scale: a single contemporary large plant, for
example, may house an entire ecosystem of microorganisms displaying
all four levels of organisation” (DeLanda, 2011: 67)

AT may be described as a ‘flat’ ontology, but it still allows for very complex and

multi-scalar relationships to be explored.

Boundaries and scales of time and space are a concern for ecologists, geographers
and social philosophers alike. In community ecology, the main processes which
influence patterns in the composition and diversity of species are selection
(representing deterministic fitness differences between species), drift
(representing stochastic changes in species abundance), speciation (the creation
of new species) and dispersal (the movement of organisms across space) (Vellend,
2010). All of these main classes of process are dealing with issues of time and space.
It is furthermore not easy to define the boundaries of an ecosystem, as Callenbach
(2008: 40) illustrates:

“Suppose ducks sometimes appear on a pond in your neighborhood. You

might consider the ducks part of the pond ecosystem, or part of the Far

North ecosystem where the ducks migrate for the nesting season, or part

of a much larger joint ecosystem that includes the two.”
Considering the scale of a duck, and the bacteria and other organisms living on
and in its body, the duck itself can also be considered an ecosystem, just as

DeLanda’s plant.

Diversity and scale when considering complexity are very much related. In large
streams and rivers for example, an inverse correlation has been found between
stream size and the variability of the physicochemical environment (Harrell and
Dorris, 1968; Whiteside and McNatt, 1972). That species richness increases with
spatial area has been called one of the few laws in ecology (Lomolino, 2000;

Scheiner et al., 2011). These relationships are not always straightforward, however,
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with Tilman (1996) showing that increasing species diversity can simultaneously
decrease population-level stability while also increasing community-level stability
in grassland plant communities. More recently, Turtureanu et al. (2014) illustrated
that diversity-environment relationships are strongly scale-dependent in
Transylvanian grasslands (other recent studies dealing with the impacts of scale
and time on biodiversity include Triantis et al., 2012; Pasari et al., 2013; Proenca
and Pereira, 2013). Scale is therefore important to consider when evaluating

biodiversity, along with stability and resilience as discussed in Section 3.2.4.

For AT approaches, there are no strict limits on the spatial or temporal scale of an
assemblage (Miller, 1999). In DeLanda’s approach, territorialisation refers to not
only the level of homogenisation of components, but also the determination of the
spatial boundaries at a certain moment in time (DeLanda, 2016: 22). The level of
territorialisation depends therefore on the homogeneity of a community; how
densely it is connected both spatially and socially. If a community is very densely
connected then you can expect there to be a reduction in intra-community
differences, and a greater degree of ‘us’ and ‘them’ extra-community-wise
(DeLanda, 2016:22). Conflict within a community can decrease territorialisation,
and conflict between communities can increase territorialisation of those
communities. Therefore, spatial boundaries and diversity, or heterogeneity of an
assemblage, are also relevant to DeLanda’s AT approach to understand not only
territorialisation, but also resilience and the implications of conflicts or tensions

within and between assemblages.
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3.3. Chapter conclusion

In this chapter, I outlined the parallel use of a language of assemblages in both
ecological sciences and social philosophy. I compared current approaches to
systems thinking in AT, ANT and Nexus thinking, highlighting the differences and
similarities between these approaches and explaining the rationale in following
DelLanda’s AT approach, and merging this with ecological assemblage concepts as
a foundation for the IAA framework of this thesis. The common language that
unites DeLanda’s AT approach with the ecological sciences and geography allows
a bridge between disciplines. To date, this bridge has not previously been clearly
identified, and the use of AT to deal with differing knowledges and being explicitly
used to support interdisciplinary research has also not previously been identified.
This is a gap that the IAA framework described in this thesis addresses. The key
novel steps and ‘mergings’ that this IAA framework takes are that it:
1. Considers ecological communities as well as species and organisms as
assemblages
2. Considers desire and emotion and their role in forming and/or maintaining
the assemblage
3. Considers the relevance of assemblage thinking to environmental
governance and human-nonhuman relations
4. Challenges dichotomies (nature-culture, human-animal) that are enforced
by ES and DeLandian AT, learning from MTHG approaches
5. Explicitly uses assemblages, through the formation of an IAA, to support

interdisciplinary approaches

The next chapter introduces the case study used in this thesis: the Sabangau area

in Central Kalimantan, Indonesia.
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CHAPTER 4

Case Study Rationale: The Sabangau area in Central Kalimantan

This chapter outlines the rationale for the case study at the heart of this thesis: the
Sabangau area in Indonesian Borneo, with a focus on two nonhuman (fish)
communities (the Sabangau peat-swamp Forest and River) and two human
communities (Kereng Bangkirai and Taruna Jaya). In the coming paragraphs, I
introduce tropical peat-swamp forests (TPSF) in Indonesia and why I focus on fish
in this thesis. I then discuss the main threats that the TPSF ecosystem faces in
Indonesia, including deforestation, peat drainage, fires and overfishing, to begin to

contextualise the concepts and approach of this thesis.
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4.1. Tropical peat-swamp forests

Tropical rainforest ecosystems contain two-thirds of the world’s terrestrial
biodiversity (Gardener et al., 2009; CBD, 2010). People living in these tropical
areas are often those with the greatest direct dependency on biodiversity and ES
(Christie et al., 2012). Biodiversity is vital as a regulator of ecosystem processes
(such as food webs and nutrient balances), can play a key role in cultural ES, can

be a final ES or good, and supports the long-term resilience of ecosystem processes

(Mace et al., 2012).

TPSFs are tropical forests that occur in areas with high rainfall and poor drainage,
where the consequently waterlogged soils hinder the decomposition of organic
materials such as fallen leaves and branches from trees and even entire trunks
(Page et al., 1999). Over time, the build-up of these organic materials leads to the
formation of peat. Peat soils of TPSFs account for about 14-19% of the global peat
carbon pool, and 5-6% of the global soil carbon pool (Page et al., 2011). These are
likely to be under-estimates with recent findings of large peat areas in Congo and
South America (Dargie et al., 2017; Gumbricht et al., 2017). Peat soils are extremely
important for their carbon sequestration role and Indonesian TPSFs store 57Gt of

carbon (Page et al., 2011). Sumatra and Kalimantan contain the largest areas of

TPSF in Indonesia (Page et al., 2011).

4.1.1. Indonesian tropical peat-swamp forests

The wider study location is the Indonesian province of Central Kalimantan. This
province lies within the inter-tropical convergence zone (ITCZ) and experiences a
tropical-monsoonal climate with pronounced dry and wet seasons (Moore et al.,
2011). The temperature is relatively constant throughout the year (annual mean of

26 °C) (Sundari et al., 2012). The wet season lasts approximately eight months with
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a four-month dry season and an average of 145 rainy days producing 2,776-3,393

mm of annual precipitation (Welman, 2013).

The TPSFs of Central Kalimantan are among the most extensive in Southeast Asia.
However, the Indonesian province of Central Kalimantan has seen major
deforestation and forest degradation due to illegal and legal logging operations,
plus land clearing and fire for small scale farming and plantations (Graham, 2013).
With the rapid expansion of timber and palm oil plantations, Central Kalimantan
is now the province with the highest rate of deforestation in Indonesia (Broich
et al., 2011). This loss of forest has not only negatively affected biodiversity in the
area (Sodhi et al., 2004; Posa et al., 2011) but also the local human communities,
many of which depend on the forests for their livelihoods (Page et al., 2009;
Graham, 2013).

Until recently, the TPSF of Southeast Asia was a neglected ecosystem with low
conservation priority (Posa et al., 2011). However, it is now clear that these forests
contain high faunal and floral diversity (Posa et al., 2011; BNF, unpublished data),
and unfortunately some of these species are facing the threat of extinction (Posa et
al., 2011). TPSFs are home to several charismatic species such as the Sumatran
(Pongo abelii) and Bornean orang-utan (P. pygmaeus), Sumatran tiger (Panthera
tigris sumatrae), Sumatran rhinoceros (Dicerorhinus sumatrensis), Storm’s stork
(Ciconia stormii) and clouded leopard (Neofelis diardi) (Morrogh-Bernard et al.,
2003; Wich et al., 2008; Cheyne and MacDonald, 2011; Cheyne et al., 2014).

The Sabangau Forest in Central Kalimantan is home to the world’s largest
remaining contiguous orangutan and southern Bornean gibbon (Hylobates
albarbis) population (Morrogh-Bernard et al., 2003; Cheyne et al., 2008). A total
45% of mammals and 33% of birds recorded in TPSFs are classified as near
threatened, vulnerable or (critically) endangered by the IUCN (Posa et al., 2011).
Lastly, due to the unique characteristics of TPSFs such as the acidic water, the
rivers and waters of these forests are important fish habitats containing various

endemic stenotopic species (species that are only able to tolerate a restricted and
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specific range of habitats or ecological conditions) (Ng et al., 1994; Noor et al.,
2005). With the vital role of biodiversity for maintaining ecosystem processes,
long-term ecosystem functioning and ES provision (Loreau et al., 2001; Gamfeldt
et al., 2013; Tilman et al., 2014; Balvanera et al., 2014; Perkins et al., 2015; Lefcheck
et al, 2015), the focus on fish in this thesis is positioned within not only
biodiversity conservation but also the wider role that biodiversity and ecosystems

play within the Sabangau.

T 500 km

Figure 4.1: Map of Indonesia indicating the location of Central Kalimantan and locations of Palangka Raya
(Central Kalimantan) and Jakarta (Java)

4.1.2. Why a focus on fish?

In 2012, an estimated 58.3 million people worked globally in the primary sector of
capture fisheries and aquaculture (FAO, 2014b). Whether involved in the primary
sector or other sectors, 12% of the world's population rely (primarily and partially)
on fisheries and aquaculture for their livelihoods (FAO, 2016). The numbers of
fishers significantly grew from the 1970s to mid-2000s - indeed at a faster rate
than the growth of the world’s population during this time (FAO, 2006). Nearly
95% of the world’s fishers are small-scale fishers, and together they harvest nearly

half of the world’s fish destined for human consumption (McGoodwin, 2001).
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Indonesia has one of the highest diversities of freshwater fish, ranked second in
the world following Brazil (Kurniawan et al., 2016). Its various freshwater habitats
such as rivers, lakes, swamps, peatlands and brackish waters are home to more
than 1,000 species (Kurniawan et al., 2016). In 2012 about 6.4 million people were
engaged in fishing and fish farming in Indonesia (FAO, 2014b). Fish are a
significant source of protein throughout the country with about 54% of animal
protein coming from fish and seafood (FAO, 2014b) and the fishing industry
contributed to 3% of the Indonesia’s Gross Domestic Product (GDP) in 2012 (FAO,
2014b). More locally in Central Kalimantan, it is reported that in 1999 fish are
considered the main source of animal protein for local communities (Saman and
Limin, 1999). In Kalimantan, fish are predominantly locally caught and consumed,
with the main exports in fish belonging to marine fisheries (not freshwater) from
Sumatra, Maluku and Sulawesi (ACIAR, 2013). However, despite its nutritional
and economic significance for rural livelihoods and wellbeing in Kalimantan, the
topic of fishing has gained relatively little research attention (Schreer, 2016). I
intend to explore the importance of fish and fishing to local communities in the

Sabangau area in this thesis.

Fish also play an important role in regulating the structure and functioning of
freshwater ecosystems (Northcote, 1988; Cowx and Aya, 2011; Durance et al., 2016).
For example, the foraging behaviour of fish can directly affect water turbidity,
impacting the abundance of phytoplankton, periphyton, and macrophytes, plus
plankton and benthic communities through influencing predator-prey
interactions (Lévéque, 1995). Consequently, fish also play a role in regulating food
web dynamics, plus nutrient cycling and transport in aquatic ecosystems (Lévéque,
1995, Holmlund and Hammer, 1999; Small et al., 2011; Durance et al., 2016). They
also contribute to regulating the carbon flux between water bodies and the
atmosphere through their feeding dynamics (Schindler et al., 1997; Holmlund and
Hammer, 1999; Trueman et al, 2014). For example, predator-prey dynamics
between fish, zooplanktivores and zooplankton play a significant role in

determining the amount of phytoplankton in the water and thereby air-water
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carbon fluxes (Holmlund and Hammer, 1999). Fish are also active links between
ecosystems, such as marine and freshwater systems as seen in salmonid migrations
(Holmlund and Hammer, 1999). It is well established that freshwater fish are
among the most threatened groups of vertebrates worldwide (Ricciardi and
Rasmussen, 1999; Powles et al., 2000; Ormerod et al., 2010), with more than 35%

of the evaluated species considered vulnerable or threatened (IUCN, 2010).

Fish are commonly used as indicators of water quality and the health of aquatic
habitats (e.g. Kuklina et al., 2013; Courtney et al., 2014, Ruaro et al., 2016). Fish
respond to human impacts in the aquatic environment such as habitat degradation
and land use conversion from mining, deforestation, agricultural practises and
other perturbations of the water environment (Allan, 2004; Teresa and Casatti,
2017). Responses of fish to environmental changes can be assessed from a
taxonomic perspective as well as looking at the structure of fish assemblages, such
as species composition and richness and trophic functions (Qadir and Malik, 2009;

Ruaro et al., 2016; Teresa and Casatti, 2017).

Fish provision is an ES in itself and has financial value if fish are consumed/sold,
but moreover fishing and the cultures and histories surrounding fishing can lead
to important cultural ES (Chan et al., 2012). The use of fish can have implications
and benefits to communities beyond food provision; for example, traditional and
customary systems of sharing fish, as well as subsistence activities can lead to
benefits of cultural perpetuation, social networks, reciprocal exchange and
collective insurance (Holmlund and Hammer, 1999; Vaughan and Vitousek, 2013).
Fishing activities lead directly and indirectly to the provision of jobs, which are
central to a sense of personal value and achievement (Chan et al., 2012). These
‘inspiration and identity benefits’, are not fully reflected in monetary valuations of
the fish provisioning ES (Chan et al, 2012). The conservation of fish and
freshwaters is therefore essential for human wellbeing (Campos-Silva and Peres,

2016).
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4.2. Threats to forests, fish and human communities in the Sabangau

I have introduced the link between human communities and fish communities,
with fisheries a human and a more-than-human phenomenon as I intend to
illustrate in this thesis. Following McGoodwin (2001) there is a need re-balance a
vision of fisheries as not only an environmental but also a social and cultural
phenomenon:
“If fisheries management is to be more successful in the future it must
integrate social and cultural concerns with the heretofore more
traditional biological and economic ones.” (McGoodwin, 2001: 1-2)
As I build a perspective of the fish, human and fisheries entanglements, the
environmental threats that face the TPSF in the Sabangau area will likewise have
an impact on the fish assemblages for which they provide habitats. In the coming
sections | discuss some of the main threats to these systems, including

deforestation, peat drainage and fires.

4.2.1. Deforestation

While countries with high levels of biodiversity tend to have high human
dependency on biological resources, alarmingly, these countries are experiencing
some of the highest levels of environmental degradation worldwide (Butler, 2012).
The world has already seen the destruction and degradation of 80% of its forests
(World Resources Institute, 1997). In Indonesia, 60% of land is forested, however
the country is experiencing one of the highest levels of deforestation in the world

(Margono et al., 2014).

The main threats to TPSFs in Indonesia include logging, plus drainage, conversion
for agricultural and other development, and subsequent fires, with only 6% of
TPSFs showing no signs of human influence (Miettinen et al, 2011; 2016).

Miettinen et al. (2016) suggest that peatland deforestation has occurred at a rate
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of 4.1% per year from 2007 to 2015, although the biological implications of this are
not fully understood due to the lack of baseline data on TPSF flora and fauna
(Miettinen et al., 2011).

The Indonesian province of Central Kalimantan (Figure 4.1) has seen major
deforestation and forest degradation, due to illegal and legal logging operations
and land clearing for small-scale farming and plantations (Miettinen et al, 2011,
Graham, 2013). Under business-as-usual scenarios, it has been projected that just
under half of the TPSF in Central Kalimantan may be lost by 2020 from a baseline
year of 2005 (Fuller et al., 2011), and the biodiversity impacts of this may be further
exacerbated by climate change (Struebig et al., 2015). This loss of forest not only
negatively affects biodiversity (Sodhi et al., 2004; Posa et al., 2011) but also the local
human communities, many of whom depend on non-timber forest products
(fishing, hunting, rattan harvesting etc.) for their livelihoods (Smith, 2002; Lyons,
2003; Page et al., 2009; Graham, 2013).

One of the underlying causes of deforestation has been an increase in human
populations. In 1980, Central Kalimantan had a population of just over 954,000,
which by 2014 had grown to 2.37 million (BPS, 2012 and 2015). The province
experienced the most rapid population growth between 1990 and 2000, at almost
3% per annum, making it one of the highest provincial growth rates in Indonesia
during that time (BPS, 2012). In comparison, the country as a whole had a falling
growth rate of 1.9% in 1990 to 1.43% in 2000. One of the causes of this high
population increase in Central Kalimantan was the government’s transmigrasi
programme under President Suharto (see Chapter 6.1.1). By 2000, transmigrants

constituted 21% of the population in Central Kalimantan (Rautner et al., 2005).

The government distributed land to transmigrants with little regard for traditional
land laws or the Dayak communities already using the land (Graham, 2013). The
immigration of transmigrants and other non-Dayak workers during the logging
concessions from the early 1970s to the mid 1990s caused new socio-economic

factors that changed some of the traditional Dayak land-use behaviours into

63



commercial and concession-based forest logging (see Chapter 5; Rieley and Page,
2005; Medrilzam et al., 2014). When these logging concessions started coming to
the end of their licence periods in the 1990s, large scale agricultural projects such
as the Mega Rice Project (MRP; discussed further in Section 4.2.2.) as well as illegal
logging companies moved into the area (Graham, 2013). Communities grew
around these logging and agricultural projects which, along with the
transmigration settlements, increased the pressure on forests and land (Fearnside,
1997; Casson and Obidzinski, 2002; Rieley and Page, 2005). Following the failure
of the MRP and the cessation of many timber concessions, these communities
began participating in non-sustainable activities including illegal logging and
intensive agriculture, as there were few alternative sources of income (Graham,

2013).

4.2.2. Peat drainage

One of the other main threats to peatland ecosystems is the disturbance of their
natural hydrological balance through the building of canals for the transportation
of timber out of the forest or to lower water tables for agricultural purposes, which
leads to peatland drainage (Silvius and Suryadiputra, 2005; van Beukering et al.,
2008; Wasten et al., 2008; Yule, 2010; Posa et al., 2011; Gopal, 2013; Giesen, 2015).
As the water level drops, the peat layers become dry and are exposed to oxygen,
which then catalyses their decomposition and increases their susceptibility to fire
(Page et al., 2009). Drainage therefore leads to an increased risk of dry-season
drought and resulting fire, and following peat decomposition and degradation,
land surface subsidence can increase the risk of semi-permanent or permanent
flooding (Page et al., 2009; Giesen, 2015). Lastly, peat oxidation leads to carbon
dioxide emissions to the atmosphere in the range of 355-874 Mt COz per year for
all Southeast Asian peatlands (Hooijer et al., 2006; 2010).

One example of large-scale peat drainage and its environmental consequences is

the MRP in Central Kalimantan. Here, a total of 4,600 km of canals were dug to
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drain the peatland (van Beukering et al., 2008) under a project initiated in 1995 by
President Suharto that aimed to convert over one million hectares of deep peatland
into rice paddy fields. However, as anticipated by scientists at the time, the acidic
land and over-drainage proved unviable for growing rice (Hecker, 2005) and the
project was quickly abandoned. Due to the drainage caused by construction of
large canals the peat became over dry during the dry season, and fires are now a
near annual occurrence that destroys large areas of forest (Page et al, 2009;
Gaveau et al., 2014; Cattau et al., 2016; Field et al., 2016). Following the MRP failure,
transmigrants who had been moved into the area to work the rice paddy fields were
left with no means of income, and many became ‘environmental refugees’, turning
instead towards illegal logging and mining (Adhiati and Bobsien, 2001; McCarthy,
2001; Hoisington, 2010). The MRP has been called one of the biggest
environmental disasters of the 20th Century (Hoisington, 2010) and conservation
efforts are urgently required to protect the remaining patches of forest, for both its
biodiversity and the remaining carbon stored within the underlying peat (Page et

al., 2002; Cattau et al., 2016).

One of the main conservation actions to protect peatlands impacted by drainage
is to re-establish the peatland hydrology and high water levels through the building
of dams that block the drainage canals (Page et al, 2009; Jaenicke et al., 201];
Ritzema et al., 2014). The use of dams for peatland restoration and the perceptions

of dams by human communities will be explored in this thesis.

4.2.3. Fires

In Southeast Asia, peatland fires are almost entirely of anthropogenic origin and
the large majority occur in the dry season (Page et al., 2009; Gaveau et al., 2014;
Cattau et al,, 2016; Field et al., 2016). Slash and burn agricultural techniques have
a long history in this region (MacKinnon et al., 1996), and the livelihoods of small

farmers generally still depend upon fire as the only affordable way to rapidly clear
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land (Cochrane, 2003; Rieley and Page, 2005; Page and Hooijer, 2016). Therefore,
the Indonesian government’s recent attempts to ban the use of fire have been met
with resistance from farmers (Someshwar et al., n.d.). Large company-owned palm
oil plantations and palm oil smallholders also use fire to clear land (Someshwar et
al, n.d.) and landowners use fire to demonstrate use of land, as under Indonesian
law unused land is considered available for occupation (Someshwar et al, n.d.).
Fires are also started through arson, from cooking fires, to create better access to
valuable timber and to hunt animals, including fish (Dennis et al., 2005; Tacconi
and Vayda, 2005; Medrilzam et al, 2014). Fires are often used to resolve land
disputes and in some cases to drive off settlers (Sastry, 2002). The causes of fire

are therefore numerous and multifaceted (see Cattau et al., 2016).

The consequences of fire can be very serious: during the 1997-98 El Nifio event
approximately 10 million hectares of land across Indonesia burned, including 1.5
million hectares of TPSF (Someshwar et al., n.d.; Page et al., 2002). In Kalimantan,
750,000 hectares of TPSF burned (Someshwar et al., n.d.). This led to an economic
loss across Indonesia and Southeast Asia ranging from USD 2.5 to 6.3 billion due
to negative impacts on agriculture, tourism, forestry, public health, transportation
and the environment (Tacconi, 2003). Income and property losses due to fires,
along with smoke haze and associated public health impacts, floods, decreasing
income from timber and non-timber forest products and fish, contributed to the

impoverishment of local communities (van Beukering et al., 2008).

The implications of peat fires for climate change are also serious; Indonesia is
responsible for the third highest emissions of CO2 worldwide, mainly as a result of
peatland degradation, deforestation and fire (Hooijer et al., 2006; Silvius and
Diemont, 2007). Furthermore, Page et al. (2002) estimated that the 1997 fires
contributed the equivalent of 13-40% of global carbon emissions from fossil fuels
that year. In 2015 Indonesia was once more hit with disastrous fires: a strong El
Nifo-related drought combined with forest disturbance and widespread peatland
drainage made 2015 the worst fire season since 1997 (Chisholm et al., 2016). The

economic cost of these latest fires and associated air pollution (haze) has been
66



provisionally estimated at USD 16.1 billion or about 1.8% of Indonesia’s 2014 GDP
(Tacconi, 2016). Crippa et al. (2016) found that high particulate matter
concentrations from the 2015 fires exposed 69 million people to unhealthy air
quality conditions, with short-term exposure to this pollution potentially causing
almost 12,000 excess mortalities. About 2,611,000 hectares were burnt with
significant negative consequences for TPSF flora, fauna and human communities
in the affected areas (Tacconi, 2016; Harrison et al., 2016). The fires in 2015 were a
catastrophe for the climate, for the environment, for biodiversity and the wellbeing
of humans and nonhumans alike. This thesis will further explore the complexity of

the fire issue in the Sabangau area.

4.2.4. Overfishing

While Indonesia is one of the most fish-dependent countries in the world (CCIF,
2013), the country’s marine and inland fish stocks are rapidly declining due to over-
fishing and destruction of habitats (Pet and Pet-Soede, 1999; CCIF, 2013).
Overfishing in Indonesia is well-documented and reported in the Java Sea, the
Malaka Strait and Karimata Strait (Sari, 2010). Overfishing and the state of fish
populations for freshwater inland fisheries are however less well-documented, and
[ am not aware of any long-term fish population surveys conducted in any peatland
rivers in Indonesia. Giam et al. (2012) found that there are numerous freshwater
fish species in the Sundalands (a biogeographical area that includes the Malay
Peninsula, Borneo, Java, Sumatra and their surrounding islands) that are specially
adapted to the acidic TPSF waters but which are threatened by TPSF conversion
into monocultures such as oil palm. The authors also extrapolated that if TPSF
deforestation continues, 77% of fish species are likely to become extinct in

Sundaland, with Central Kalimantan being most severely impacted.

Around the Sabangau forest, a previous survey of local communities found that
80% of those fishing reported a decline in their harvests over the previous 10-year

period (Lyons, 2003). A total 99% of respondents reported a decline in fish size
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within individual species caught, with large fish being caught less frequently
(Lyons, 2003). Investigation of fish biodiversity in Central Kalimantan is therefore
of high relevance and necessity as this can help to inform the classification of High
Conservation Value Forest (HCVF; forests which have additional critical
environmental and social values that require special consideration, FSC, 2008)
(Giam et al., 2012). This is particularly important for areas where communities
depend on fishing as a main source of livelihood; in these locations, assessing and
understanding changes in the local fish stocks are both vital. This issue of
overfishing and the links between resilience and adaptation of local human

communities and overfishing will be further explored in this thesis.
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4.3. Governmental and conservation response to tropical peat-swamp

forest degradation in Indonesia

In response to the catastrophic forest and land fires of 2015, Indonesian President
Joko Widodo created the Badan Restorasi Gambut (Agency for Peatland
Restoration) (BRG) (UNDP, 2016). The agency was established in January 2016 as
testimony to the Indonesian government’s commitment to restore degraded
peatland ecosystems (Global Landscapes Forum, 2016). The responsibility of the
BRG is to coordinate and facilitate the restoration of degraded peatlands in 7
priority provinces: Riau, South Sumatra, Jambi, South Kalimantan, West
Kalimantan, Papua, and Central Kalimantan (Global Landscapes Forum, 2016,
BRG, 2016). It has an initial target to restore about two million hectares by 2020
(Global Landscapes Forum, 2016; Saturi and Arumingtyas, 2016; BRG, 2016), which
will involve blocking canals through building more than 10,000 dams to attempt
to peatland hydrological integrity (Saturi and Arumingtyas, 2016; BRG, 2016).
Starting in 2017, there will be state budget allocated to the BRG to coordinate and
implement the restoration of the target peatland areas (UNDP, 2016). This will also
involve working and collaborating with NGOs, companies, civil society and the
development community (UNDP, 2016). In light of this new commitment to
peatland restoration, I will draw conclusions at the end of this thesis to highlight
the relevance of my studies to restoration activities as well as taking biocultural

approaches to conservation in the Sabangau.
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4.4. Chapter conclusion

Forest ecosystems are vital for biodiversity as well as the human communities that
depend on this biodiversity and the ES that it provides. I have introduced the
unique TPSF habitat, and its global importance, with Kalimantan containing some
of the largest areas of TPSF in Indonesia. I have introduced Central Kalimantan,
and the TPSF found in this province, but also some of the key anthropogenic
threats that these forests, the rivers, fish and fishing face such as deforestation,
peat drainage and fires, and overfishing of the rivers. I furthermore introduce the
Indonesian Government’s Peatland Restoration Agency (BRG) that was set up in
2016 to tackle peatland degradation. This shows a commitment of the current
government to tackle the threats faced by TPSF habitats, and therefore I will be
making suggestions based on the results of this thesis in the conclusion chapter
that will be of relevance to biocultural conservation and restoration efforts in the

Sabangau.

Fish play an important role in the functioning of the aquatic ecosystem, yet they
are among the most threatened groups of vertebrates worldwide. They can be used
as effective indicators of water quality and health of aquatic habitats, responding
to anthropogenic disturbances such as deforestation, agricultural practices and
fire. Understanding the fish assemblages and trends within those assemblages can

thereby elucidate wider changes in the ecosystem.

Fishing as a source of income and food is vital globally, and in the Sabangau area
fish is the main source of animal protein for local communities. The conservation
of fish in the Sabangau and across Indonesia is vital for the wellbeing of human
communities. Despite the importance of fishing for local communities, the topic
of fishing in Kalimantan has received little research attention. I thereby aim to
close some of the gaps in knowledge related to the importance of fish and fishing

to the Sabangau area.
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The threats to fish and fishing such as TPSF loss through deforestation, drainage
and fire, as introduced in this chapter, are only a few of the many and complex
threats that are impacting the Sabangau area. Through this thesis I aim to elucidate
these threats further using fish surveys, focus groups and interviews with members
of the local communities. This will involve assessing fish biodiversity, trophic levels
and water quality of the Sabangau River and the TPSF standing waters. Alongside
this, I investigate the importance of fish and fishing to local communities in terms
of subsistence, income and culture, plus their motivations and associated practices
with respect to river and fishery ‘resource’ use. Overall, I aim to investigate the
benefits and values related to fish and fishing in the Sabangau TPSF area and
explore how interdisciplinary approaches can support a biocultural approach to
TPSF conservation. I will apply the IAA to consider the complexity of human-
nonhuman relationships and I will use this framework to explore how the
Sabangau fish(ing) assemblage is formed and how it functions. This will involve
investigating the relationships of the assemblage components, such as those
between human, fish and spirit communities. The approach and specific methods

to achieve this are now outlined in Chapter 5.
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CHAPTER 5
STUDY SITES AND METHODS

Following the clarification of the Interdisciplinary Assemblage Approach (IAA)
that I take in this thesis (Figure 1.1 in Chapter 1), this chapter firstly introduces the
study sites for this research: the province of Central Kalimantan, the Sabangau
catchment and the locations of the human and fish community surveys. The
chapter then describes the methods used to achieve the outlined objectives and to
answer the research questions. The research methods include both ecological fish
and river sampling, along with interviews, focus groups and questionnaires in the

human communities.
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5.1. Assemblage locations and local partners in Central Kalimantan

Chapter 4 briefly introduced the province of Central Kalimantan; this section now
focuses on the Sabangau area (See Figure 5.1). The Sabangau Forest is a TPSF
located in the south of the province. Within this assemblage, this study focuses on
two human communities and two fish communities. The two human communities
are the villages of Kereng Bangkirai and Taruna Jaya (see Figure 5.1). The two fish
communities are found in the Sabangau Forest and the adjoining Sabangau River.
Lastly, this thesis also includes the spirit communities as another example of a
nonhuman community, as will be discussed in Chapter 6. These communities are
not being treated in isolation from each other and any boundaries are imposed and
not a true reflection of reality. This will be further illustrated and supported by the

results of this study in Chapters 6, 7 and 8.

When choosing the human communities for this study, Taruna Jaya and Kereng
Bangkirai were two fishing villages that were familiar to the gatekeepers and
facilitators of my research: the UPT LLG CIMTROP UPR staff (see Section 5.1.1.).
Kereng Bangkirai is located close to the Sabangau Forest and River which were the
locations of my fish surveys, and is furthermore close to the provincial capital of
Palangka Raya. Taruna Jaya provides a contrast to Kereng Bangkirai, being in the
degraded ex-MRP area, further from Palangka Raya and on the Kahayan River.
While human communities in the Sabangau are sure to vary between these distinct
villages in terms of access to the provincial capital, and proximity to intact versus
degraded PSF; in choosing two seemingly very contrasting villages I intended to
allow for a more nuanced understanding of how the assemblage works, which local
perceptions are related to the importance of fish and fishing, and which key
characteristics of the villages themselves may contribute to any differences or
commonalities between these perspectives. Both case study locations had also
been involved in fish pond projects (see Sections 5.1.4.1. and 5.1.5.1) and I evaluate

these fish ponds as potential future deterritorialising forces in the Sabangau area.

73



Figure 5.1: The location of Central Kalimantan (orange), the
Sabangau Forest (green area within Central Kalimantan) and
the location of Palangka Raya (pointer). Image to the left
indicates the location of Taruna Jaya (indicated as Tanjung
Taruna) and Kereng Bangkirai in relation to Palangka Raya,
the Sabangau and Kahayan River as well as the NLPSF Camp
in the northern part of the Sabangau Forest. Maps edited and
from Google Earth, Data SIO, NOAA, U.S. Navy, NGA,
GEBCO. Image Landsat/Copernicus, DigitalGlobe,
CNES/Astrium, 2016.

Palangka Raya
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5.1.1. Local partners

The local partners who facilitated the project in terms of supporting logistics,
providing research assistants and research permission, were the Centre for
International Cooperation in Sustainable Management of Tropical Peatland (UPT
LLG CIMTROP UPR) and the Borneo Nature Foundation (BNF). UPT LLG
CIMTROP UPR oversees the Natural Laboratory of Peat Swamp Forest (NLPSF)
(the location of the forest fish community that this thesis focuses on) and its
research camp covers an area of 500km? in the upper part of the Sabangau Forest
(Figure 5.1). UPT LLG CIMTROP UPR was established in 1998 within the Forestry
Department of the University of Palangka Raya (UPR). UPT LLG CIMTROP UPR
focuses on the management and restoration of tropical peatlands through
international collaboration and local research. UPT LLG CIMTROP UPR also
employs a Community Patrol Team (CPT) which works with the local community,
patrols the Sabangau forest edge and Sabangau River, and works with community
members to discuss legal and non-legal forest activities, and improve fire

management practices in the area.

The Borneo Nature Foundation (BNF) is a not-for-profit conservation and research
organisation, founded in 1999 with an aim to support biodiversity conservation in
Kalimantan. Their longest running programme is the Orangutan Tropical Peatland
Project (OuTrop), based in the Sabangau Forest. BNF’s founders identified the
Sabangau Forest as home to the world’s largest orangutan population (Morrogh-
Bernard et al., 2003), which eventually led to the designation of Sebangau National
Park in 2004. BNF also supports, advises and fundraises for the UPT LLG
CIMTROP UPR, along with other fire-fighting units in Central Kalimantan. Both
UPT LLG CIMTROP UPR and BNF employees have longstanding experience with
the local communities and the local area and were vital for the successful collection

of data for this thesis.
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5.1.2. Fish Community 1: Sabangau Forest

Figure 5.2: Sabangau Forest in the wet season

Both the Sabangau River and Forest fish communities were explored through fish
and river surveys. The first location; the Sabangau Forest (Figure 5.1 and Figure
5.2) is centred on the Sabangau River, and bordered by the Katingan River to the
west and the Kahayan River to the east. The Sabangau catchment is the largest
contiguous lowland forested area remaining in Kalimantan and covers
approximately 9,200km? (Morrogh-Bernard et al., 2003; Buckley et al., 2006). This
forest is characterised by a dome-shaped ombrogenous peatland with thick peat
and low topographic elevation (Page et al., 1999). This peat formation is the oldest
known in Southeast Asia: approximately 26,000 years old (Page et al., 2004), and
Sabangau’s peat is up to 13 m thick (Page et al.,, 1999; Weiss et al., 2002). The
area of the Sabangau Forest selected for the fish community surveys was located in

the NLPSF and under UPT LLG CIMTROP UPR’s management (see Figure 5.1). As
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seen in Figure 5.1., Kereng Bangkirai is located adjacent to the Sabangau River and

Forest. I will discuss the village in Section 5.1.3.

Despite the protected area designations in place in Sabangau, the area still faces
considerable conservation challenges from years of disturbance from the long-
term repercussions of uncontrolled illegal logging (Husson et al., 2015). Prior to
1997 the Sabangau Forest was divided up amongst concessionary logging
companies who practiced selective logging, removing only timber of a specified
size and species (Graham, 2013; Husson et al, 2015). Following the end of
concession logging in 1997, although the Indonesian law mandated a set-aside
period, there was a huge wave of organised illegal logging (Currey et al., 2001).
Uncontrolled deforestation continued in Sabangau until 2004-2005, when the
government designated 5,780 km? as the Sebangau National Park (Morrogh-
Bernard, 2009) and the UPT CIMTROP LLG Community Patrol Team managed to
stop illegal logging in the NLPSF (Husson et al., 2015). The impact of these changes
in laws and income sources in the Sabangau are further explored in this thesis as

deterritorialising forces on the assemblage.

The Sabangau Forest has also suffered the consequences of drainage: during the
legal logging period from 1997 to 2004, canals were dug to extract the timber from
the forest (Morrogh-Bernard et al., 2003; Graham, 2013). This lowered the peat
water table, provided access routes for people into the forest and subsequently
increased the risk of forest fire (Husson et al., 2007; Wosten et al., 2008). This was
highlighted in the prolonged 2015 dry season, when fire destroyed areas of forest
even in this relatively well protected area (Harrison et al., 2016). Since 1997, almost
100,000 ha (1,000 km?) of the Sabangau forest has been lost to fires (Husson et al.,
2015: this figure does not include the 2015 fire damage). Fire is therefore the
greatest threat to the Sabangau Forest, especially since fire prevention, fire-
fighting and law enforcement are inadequate and under-resourced (Husson et al.,
2015). As introduced in Chapter 4, blocking canals to raise water levels is
considered a vitally important management action in this area (Husson et al,

2007; Limin et al., 2008; Morrogh-Bernard, 2011) and dams have been built across
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many of the canals to reduce the rate of peat degradation and risk of fire (Morrogh-
Bernard, 2011). In addition to reducing water loss, the dams also prevent the
outflow of leaves and other organic materials from the forest, with the intention
that the canals will start to fill in naturally leading to a rise in the water table
(Morrogh-Bernard, 2011). The building of dams and its perceived impacts on fish

will be considered in this thesis as another deterritorialising force.

5.1.3. Fish Community 2: Sabangau River

The second location for the study of the fish community was the Sabangau River.
This is classified as a mid-sized blackwater river that arises in the swamp (in
contrast to all the main rivers in the area which arise from the hills) and runs
through the Sabangau catchment (Tachibana et al., 2006) for about 150 km until
its mouth at the Java Sea. Blackwater rivers typically have low quantities of
suspended matter, high amounts of humic acids (giving the water a brownish-
reddish colour that can look black in certain light conditions) and a pH ranging
from 4-5 (Rios-Villamizar et al., 2014). The source of the river is about 20 km west
of Palangka Raya and about 6 km upstream from Kereng Bangkirai (Haraguchi,
2007; Moore et al., 2011). The maximum documented water flux of the Sabangau
River is 50 m’s? from December to February, and the minimum is 5 m’ s from
June to September (measured at the source of the river in its northern reaches)
(Tachibana et al., 2003). There are six main tributaries of the Sabangau River and
seven main canals have been constructed off the river (Haraguchi, 2007; Moore et
al., 2011). Some of the forested area in the Sabangau catchment has been converted
to logging concessions, agricultural use and settlements which have had an

influence on water quality (Tachibana et al., 2006), see Figure 5.3.
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Figure 5.3: Illustrating the Sabangau River with its tributaries (white), Kayahan River (yellow),

Rungan River (blue) some of the major canals (orange), villages (purple), Palangka Raya (red),

Kereng Bangkirai (blue). Map from Google Earth, Data SIO, NOAA, U.S. Navy, NGA, GEBCO.
Image Landsat/Copernicus, 2016.

Along the banks of the Sabangau River are several human settlements and villages,
the largest of which is Kereng Bangkirai. These have experienced population
increases due in part to the government’s transmigration programmes during the
past 50 years (Graham, 2013), probably along with an influx of people from other
parts of Kalimantan or Indonesia to work in Palangka Raya. The local human
communities living along the rivers and the forest have depended on peatlands for
millennia for direct livelihood support including fishing, hunting, agriculture,
medical plants and timber extraction (Bizard, 2011). In the past, it was traditional
in the Sabangau area for small patches of land on shallow peat beside rivers to be
cleared and cultivated for rice and vegetables, with the surrounding TPSF
resources used for natural produce harvesting including rubber (jelutong) (Dyera

costulata), gemor bark (Alseodophane spp.) and fishing (Rieley and Page, 2005;
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Smith, 2002). Sources of livelihoods are changing, however, with increasingly
fewer people relying on the collection of non-timber forest products (NTFP)
(Graham, 2013) and an increase in the number of people searching for job
opportunities in Palangka Raya. I will further explore these pressures of income
sources and changing incomes in the Sabangau area and how these lead to

territorialising and deterritorialising forces.

5.1.4. Human Communities: Kereng Bangkirai and Taruna Jaya

In Central Kalimantan most of the 2.4 million inhabitants (2014; BPS, 2016) live in
rural areas in villages by the rivers of the province, such as the Sabangau and
Kahayan Rivers. The two human communities that I focus on are Kereng Bangkirai
and Taruna Jaya. Some key characteristics and thereby differences between these

villages are tabulated in Table 5.1.

Kereng Bangkirai was chosen as a study location because of its proximity to both
the Sabangau Forest and the Sabangau River, as well as Palangka Raya (Figure
5.2). The first documented permanent settlement in Kereng Bangkirai was in 1912,
but more people started inhabiting the area once the village got its name in 1957
(Graham, 2013). Kereng Bangkirai is now the largest village and fishing port on the
Sabangau River (Lyons, 2003). It is ethnically diverse with part of the population
Dayak Ngaju, referring to themselves as ‘orang asli’ (=original people), who claim
to have always lived in the area (Christel, 2015). There are also people from
Banjarmasin, Balikpapan and Java who settled in the area following the
transmigration program (Christel, 2015). The term ‘Dayak’ that is used within this
thesis is short-hand for many indigenous ethnic groups found in Central
Kalimantan, including the Ot Danum, Ma’anyan and the Ngaju Dayaks. The Ngaju
Dayaks are the largest of the Dayak tribes in Borneo as well as Central Kalimantan
(Eriksen, 2016). Ethnicity and religion are important characterising elements in
the Sabangau area, and I will explore these further predominantly in Chapter 6. In

2003, Lyons reported that village heads described the harvesting of NTFP as a main
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livelihood activity in Kereng Bangkirai, with villagers depending on these for
subsistence needs, while by the time of her research from 2007-2009, Graham
(2013) reported a decrease in this dependence. Still, jobs are often seasonal and it
is common to supplement any irregular jobs with collection of forest resources
(Lyons, 2003; pers. obs., 2014 and 2015). Occupations and dependence on fishing
will be further explored in primarily Chapters 6 and 7.

Taruna Jaya is a relatively new village which grew in the 1990s from only five houses
in 1984 (TJ14; interview; 22/02/2016). It grew primarily because of people arriving
in search of good fishing and logging opportunities. Nowadays the main livelihood
in Taruna Jaya is fishing, but villagers also keep goats and chickens and collect
NTFP resources such as rubber and rattan. The extent of the dependence on fishing
as a livelihood will be further explored by this thesis as an example of the human-
fish entangelments within the assemblage. Taruna Jaya has four main parts to it
and the Taruna Jaya area considered by this thesis is relatively spread-out, see
Figure 5.6:

1. Part 1: located on the concrete road of the Trans-Kalimantan highway
(Figure 5.6). This part has easy access to Palangka Raya, which is about 30
minutes away by motorbike.

2. Part 2:located on the dirt road that comes from the highway, which is where
the UPT CIMTROP LLG fish pond is located and is in the middle of the
severely degraded peatland area (Figure 5.6).

3. Part 3:located further down the same dirt road on the Kahayan River (called
Tanjung Taruna; Figure 5.6). For these parts of the village access to
Palangka Raya is very difficult and they face a long, uneven dirt path that
experiences regular flooding in the wet season (Figure 5.6).

4. Part 4: located on the other side of the river, a 10-minute boat ride
downstream (called Pusaka). This part is therefore even more remote, and
still does not have access to electricity (per. obs., 2015). For high schools
children have to travel further to Kalampangan (about 8 km North on the
Trans-Kalimantan highway) or the village of Kameloh approximately 9 km

upstream.
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Table 5.1: Characteristics of Kereng Bangkirai and Taruna Jaya village and locations in Central Kalimantan. Kereng Bangkirai
population figures and school information are from Graham (2013) and Kahayan pH from Haraguchi (2007). Other data from
author.

PSF River River qualities | Population Distance Access to | Number of schools
condition adjacent to (human) from Palangka
Palangka Raya
Raya
Kereng Relatively Sabangau | Blackwater, 5,550 10 km away: | Easy: 9 pre-schools
Bangkirai | Intact River pH 4-5 20 minutes | asphalt 4 kindergarten
(Sabangau | (Figure by road 4 elementary/primary
Forest) 5.4.) motorbike (Figure 1 junior high
5.5.)
Taruna Severely Kahayan Whitewater, 700 23 km away: | Difficult: | 2 elementary
Jaya degraded River (East | pH 5.5-7.0 2.5  hours | dirt road | 1 middle school
(ex-MRP of (motorised | or  river
area, Block | Sabangau canoe), 1| (Figure
(@) River) hour by | 5.6)
motorbike




Figure 5.4: View of Kereng Bangkirai from the Sabangau River. Photo by Carolyn Thompson

Figure 5.5: The main asphalt road through Kereng Bangkirai towards Palangka Raya. Photo by
Carolyn Thompson
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Figure 5.6: Taruna Jaya locations
and photos of the landscape
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5.1.4.1. Fish ponds in Kereng Bangkirai and Taruna Jaya

Fish ponds (bejes in Dayak) employ traditional Dayak methods of catching fish.
They are usually located in the river flood plain, and during the wet season they fill
with water and fish from the river. Following the receding water level in the dry
season, the fish are then trapped in the pond and available to harvest. Throughout
the Sabangau and ex-MRP area, fish ponds have been used for many years (Gumiri
et al., 2005; Jagau et al., 2008). These fish ponds are normally 300m? in dimension,
and 1.5-2m deep (Jagau et al., 2008). A household with 4 or 5 fish ponds can
reportedly harvest between 500-1,200 kg of fish per season; generating an income
of GBP 78-222 per year (Jagau et al., 2008). However, the number of fish ponds
especially in the ex-MRP has been declining as deteriorating water quality,
construction of canals and damage to fish habitats has led to villagers experiencing
a 95% decrease in fish pond ‘production’ of fish, compared to that during the pre-
MRP era (Jagau et al., 2008; Setiadi, 2014).

Fish ponds have been built in both case study villages (Table 5.2 and Figure 5.7).
The current design of the fish ponds in Kereng Bangkirai and Taruna Jaya is
adapted from the traditional ponds as they use artificial structures and are more
permanent than those traditionally used (pers. comm. S. H. Limin; 18.08.2014).
These fish ponds should therefore last up to 10 years (FAO, 2016). Figure 5.8 shows
one of the fish ponds being built in Kereng Bangkirai during the dry season when
the water levels are low (Figure 5.9 and 5.10 showing wet season photos of the fish

ponds). Note that water was pumped out of the fish pond to allow digging to occur.

The rationale for the fish pond pilot project in Kereng Bangkirai was that, if well
managed and not over-harvested, they can provide additional sustainable income
during the dry season (OuTrop, 2014, n.d.). Fish harvesting can then continue,
with larger fish eating the smaller (non-harvestable) fish and some supplementary
foods also provided. The fish that are not harvested then re-enter and re-breed

with the natural river population once the wet season returns, and the cycle
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continues. The aim of the fish ponds was for the income from fish harvests to be
distributed between the CPT members’ families to compensate them for times
when they are away fighting fires and on patrols. In the future, this vision would
extend to more villagers of Kereng Bangkirai, to each own one fish pond and thus
for benefits to be more widely distributed (OuTrop, 2013). With the potential of
the fish ponds to provide a livelihood for local community members, the hope is
that they may also be more incentivised to act as fire spotters and fighters, to guard
canals (as dam breakage is the biggest cause of dam failure) and support forest
protection and firefighting activities. This thesis further explores and considers the

viability of these fish ponds; socially, environmentally and economically.

Table 5.2: Basic information of the fish pond(s) built in Kereng Bangkirai and Taruna Jaya (pers.
comm. S.H. Limin, 18/08/2014; FAO, 2016)

Built by Funded by | Year | Quantity | Av. Total
built Dimension | Cost
(GBP)
Kereng UPT BNF  and | 2015 |4 400m? 3,515
Bangkirai | CIMTROP LLG | partners!
Community

Patrol Team

Taruna UPT Unspecified | 2012 |1 812 m? 4,920
Jaya CIMTROP LLG

with

Sumitomo

Corporation

and Nippon

Koei, Co. Ltd

1. Partners are: The Orangutan Project, US Fish and Wildlife Service Great Apes Conservation
Fund, Arcus Foundation and StOLT Foundation

In Taruna Jaya one fish pond was built on private land of one villager involved in
the pilot project (Figures 5.11 and 5.12). The Taruna Jaya fish pond is older, and has
already experienced a harvest in 2013. Therefore, the experiences of harvest, and
in particular those of the villager that was involved in the project are useful to

understand potential implications of the Kereng Bangkirai fish pond project.

Relating back to the IAA, I will consider the role of the fish ponds within the

Sabangau, drawing on data from fish and water surveys in the fish ponds and
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interviews and focus groups in the human communities to explore how these

ponds may or may not be a future deterritorialising force.

Legend

© KB Fishpond
®) Kereng Bangkiral
@ NLPSF Camp

KB Fishpond 4
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KB Fishpond 3 >

: KB Fishpond 2
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KB Fishpond 1

Q

NLPSF Camp

Figure 5.7: Fish pond locations in relation to the NLPSF Camp
(Sabangau Forest) and Kereng Bangkirai. White colour is flooded area
of the river in the wet season. Map from Google Earth. Image
DigitalGlobe, CNES/Astrium, 2016.
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Figure 5.8: Fish pond being constructed in the NLPSF, photo by BNF

Figure 5.9: Fish pond in the NLPSF in the wet season
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Figure 5.10: Fish pond in the NLPSF in the wet season (very high water) and showing a
CPT member setting traps for the fish pond surveys. Photo by Kris.

Figure 5.11: Photo of the fish bond in Taruna Jaya in 2015 with high water levels.
Plants have grown on the fence of the pond.
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Figure 5.12: Screen shots of a video documenting the building and harvesting of the fish pond in
Taruna Jaya (video provided by Kris, 08/2014)
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5.2. Surveying the assemblages: approaching the fish and human

communities

The following section involves a reflection of my own positionality, then moves on
to understanding the role of facilitators in both ‘social’ and ‘ecological’ research,
and of local knowledge in this thesis. This further clarifies the chosen research

methods, detailed in Section 5.3.

5.2.1. Positionality and personal perspective

As Moser (2008) writes, personal histories, experiences and cultures of researchers
themselves influence the data they collect and thereby the results they present.
Reflecting on positionality is considered by many researchers as essential (Russell
and Kelly, 2002; Watt, 2007; Bourke, 2014; Kusek and Smiley, 2014; Fisher, 2015).
As a researcher’s position in society is determined by sexual identity, age, social
and economic status, gender, ethnicity, education and so forth, these factors may
impede or support different fieldwork approaches or interpretations (Hastrup,
1992; England, 1994; Bourke, 2014; Kusek and Smiley, 2014). This examination of
positionality, is a reflexive act, and a continuous process of self-analysis that does
not finish with the completion of data collection (Bourke, 2014). It is also done
with the understanding that pure objectivism is a “naive quest” and “we can never
truly divorce ourselves of subjectivity..We have to acknowledge who we are as
individuals, and as members of groups, and as resting in and moving within social
positions” (Bourke, 2014: 3, supported by Kusek and Smiley, 2014; Waldron, 2017).
Kusek and Smiley (2014) further note that (qualitative) research conducted in
distant field sites has notable effects on the researcher and carries challenges that

need to be examined before beginning the research.

As Graham (2013) writes, gaining a university degree is relatively rare and

prestigious in Kalimantan, as many villagers do not attain education above the age
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of 16 or 19. The informal class system that arises following educational level and
wealth means that people are often not willing to express opinions in front of
people who they consider are of a higher social standing than them (Graham,
2013). This had potential implications for how participants viewed me as a western
woman (viewed as relatively wealthy) with a high level of education. However,
like Graham’s experience, my age was helpful in countering this. Being, at the time
of the research, between 23 and 24 years old, I easily fell into the character of
‘student’ with participants taking a role in explaining and teaching me about the
situations being described. The questions I asked were often seen as being very
basic, with some seeming so obvious to some participants that it was not
uncommon for me to get laughs and comments regarding how ‘strange’ the
questions were. This clarified my role as a student who was learning, rather than
as a PhD researcher with a more prestigious social standing. This also likely made
participants more at ease to discuss and explain their experiences with me, and

being a young woman likely made me less intimidating (Kusak and Smiley, 2014).

The role of insider/outsider is constantly navigated in cross-cultural research (see
Bourke, 2014; Kusak and Smiley, 2014). Probably taking a role ‘outsider’ in most of
my qualitative data collection, through being a white foreigner with very non-
Indonesian features (pale skin, green eyes), it was therefore important to
continuously reflect on my position within the field (Kusek and Smiley, 2014).
Ismail (2005) expands on this, showing that positionality is more than merely
being an ‘outsider’ or ‘insider’, but is also about having insider knowledge,
experience of a place and addressing the unique concerns of that place. Recalling
my identity as a TCK and cultural marginal, I have always had to navigate through
society by peering into other people’s worlds. This naturally influences my research
approach: drawing from life experiences, it was necessary to approach the human
and fish community surveys cautiously and conscientiously. I started to work with
the human communities through focus groups (see Section 5.4.1) which allowed
me to be introduced to how people talked about certain topics, ‘test the waters’;
giving me an idea of which topics were not particularly controversial and should

be appropriate to approach more directly during in-depth interviews. I also
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conducted the in-depth interviews much later (January-February 2016) than the
other surveys of fish and human communities (September 2014-September 2015)
to allow me time to experience the Indonesian culture and learn from difficult and
different encounters (Irvine et al., 2008). While there are helpful resources on
‘best-practice’ guidelines for interviews and research approaches (e.g. Flowerdew
and Martin, 2005; Freeman, 2006; Rowley, 2012; Clifford et al., 2016), there are
also more personal elements and considerations for ‘best-practice’ in research: as
an experienced cultural marginal, for me it was vital to feel that [ had gone through
enough ‘processing’ of the cultural norms before I embarked on the more personal
in-depth interviews. Furthermore, as will be clarified later on, the research itself
was also part of my experience of a place (Ismail, 2005): the fish surveys and
learning local fish names allowed me to gain an experience of fishing on a river
using locally used methods, and this was important in building rapport for focus
groups and interviews in the human communities. This illustrates the
entanglements of identity, research approaches and methods and how these are

constantly in conversation and negotiation with each other.

This thesis delves into discussions focussed on spirits and spiritual beliefs. I would
only ask questions regarding these beliefs if I felt comfortable to do so; when I felt
the participant would be open to discussing these and that it was appropriate to
the setting. This was part of my ‘management’ of the interview as discussed by
Rowley (2012). In some cases, a participant refused to give details:
“There is a kingdom, where the king was a white crocodile. The location of
this kingdom is where there is a whirlpool in the water. This is a story for
local people only, not for outsiders.” KBI3F (interview, 25/01/16)
Therefore there are certain spirit/nonhuman stories that are not to be shared with
outsiders. My response in these situations, was to clearly express an
understanding of what they were saying and that I did not want to cross
boundaries and encroach on information that was not for me to ‘have’ or to ‘hear’.
This was done to respect their right to choose participation, further ensuring that

[ was acting ethically and sensitively (Grenier, 1998; Liamputtong, 2008). If
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necessary, | would re-iterate that participation was fully voluntary and they were
free to refuse to answer questions. That I sometimes did have refusals
demonstrates that my approach was respectful and allowed participants to feel
they had a choice in participation (following ethical procedures as discussed in
Flowerdew and Martin, 2005; Rowley, 2012; Clifford et al., 2016; and many
others). This is also an example of the barriers to information that may be
encountered as an ‘outsider’. These may never be overcome, but should not deter
from respectful enquiry: indeed, as the results of this thesis will show, even as an
outsider I could still gain useful perspectives regarding spiritual beliefs and their

relevance to the assemblage in question.

Finally, through venturing into the nonhuman realities of the Sabangau area, I
naturally found myself attempting to reconcile my own scientific and non-
religious (but arguably somewhat spiritual) background to what I was researching
and presenting in my thesis. It however became unimportant what my personal
views are regarding the presence or ‘real-ness’ of spiritual nonhuman beings. In
my attempt to understand the Sabangau area, I accept that for some participants
spiritual nonhumans are part of the assemblage and a part of their reality. I urge
scientists/researchers to not be intimidated by a feeling of having to reconcile
their own world views to that which they are reporting. Instead, in this thesis I
aim to actively accept, as part of my biocultural approach to conservation (see
Chapter 1) other worldviews and to present these as fairly as possible. Indeed, by
taking these worldviews seriously, I also gained a certain trust from my facilitators
and probably likewise from my research participants which was supportive for

fulfilling the aims of this thesis.
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5.2.2. Facilitators

To approach both the fish and human communities required the help of
‘facilitators’. For the human communities, three main facilitators were involved in
order to conduct the focus groups, questionnaires and in-depth interviews (specific
details of these methods are described in Section 4.3). For the focus groups and
interviews Kris Yoyo, now referred to as ‘Kris’, and Karno (members of UPT
CIMTROP LLG’s CPT) helped along with another translator/interpreter (TT) called
Erna. Out of the CPT team, Kris was the more senior of the two having worked in
the CPT for longer and therefore took the role of lead facilitator, taking part in the
organisation of focus groups and finding participants. Karno took a more
supportive role, being present to help find participants when Kris was busy and
clarifying conversations during the interviews/focus groups. Erna took the role of

main translator/interpreter (the use of TIs is discussed in the next subchapter).

Being members of the CPT, Kris and Karno were also the gatekeepers to the human
communities of Kereng Bangkirai and Taruna Jaya. Both are from Kereng
Bangkirai, and were therefore familiar with the community. They work with the
CPT to reduce illegal activities in the area, including the use of poison and
electricity when fishing. As Graham (2013) writes, this can have some
disadvantages as people may feel inhibited to discuss certain topics with them.
This does not apply to the same extent in Taruna Jaya, where the CPT may be
known to some people for their firefighting work along with their association with
the fish ponds. However, as they have fewer patrolling activities in this area local
people were perhaps more likely to discuss certain topics openly during interviews.
These differences in the facilitators’ position in both these villages need to be

considered when evaluating interview and focus group results.

The main facilitator for the fish community surveys was Dudin; a local fisherman
who had worked for a long time as a boatman for BNF-OuTrop. Dudin grew up in
Kereng Bangkirai and has been fishing in the area for about 20 years. He had access

to boats that were needed for the fish surveys, and most importantly had great
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experience and knowledge of the fish communities of the Sabangau. The
importance of local knowledge for this thesis will be further explained in Section

5.23.

For approaching both the human and fish communities it was important to have
‘shared’ experiences with my facilitators as it was necessary to have a team that was
engaged in the research over two years. For this to happen, it was vital for my
facilitators to have a sense that this research was as much theirs as it was mine in
terms of design and experience. During the fish surveys both Dudin and I were
learning and exploring what methods worked and which did not, how to identify
the species and how to measure the various environmental variables. During the
human community data collection, my facilitators were engaged in the research
design and I actively encouraged them to include questions they wanted to ask
during interviews as well. Lastly, this shared learning experience also allowed my

position as a student to be better realised.

5.2.2.1. Considerations when using translators/interpreters in research

For the work with human communities one main limitation was the involvement
of translated data. While the translation done by Erna and Kris was done well, it is
undeniable that nuances and small details of expression may have been missed
that could have added to the understanding of the assemblage. Cross-language
research will always face difficulties to ensure that translation and interpretation
are done thoroughly and accurately and it cannot be forgotten or ignored that
language is a methodological challenge when conducting studies with participants
who do not speak the same language as the researchers (Squires, 2009). For this
thesis, cross-language research was vital, and steps were taken to ensure that this

was done to the best extent possible within resource restrictions.
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Translation and interpretation work is expensive, but regardless it was considered
necessary to employ a TI who not only was present during interviews, but was also
engaged in the methods and research over a longer period of time (as
recommended by Temple and Young, 2004). While I have a grasp of
conversational Indonesian language, both Erna and Kris can understand and speak
English. Erna studied English for her Bachelor’s degree from the University of
Palangka Raya. Karno is not as comfortable with speaking English, and the primary
language when interacting with him was therefore Bahasa Indonesia. Throughout
the process the communication between myself and my facilitators was effective

and clear.

Initial plans were to conduct the focus groups and interviews in Indonesian;
however it quickly became clear that participants were more comfortable
talking in either the local Dayak or Banjar languages. Erna therefore played a key
role in interpreting between Dayak or Banjar into predominantly English. This is
an unfortunate limitation to the data collection, but with little that could be done
in circumvention. In the future a more fluent grasp of Indonesian, or even better
Dayak, would of course be helpful. Saying this, the participants were keen to share
and discuss, but were also happy to wait for things to be translated (as Rowley,
2012 writes, people are usually very keen to share opinions and talk about
themselves). Erna was very active and quick to explain things if she sensed that
there was some confusion. Translation did not break the flow of the conversation
or hinder the participants in expressing themselves; on the contrary, it often
created helpful pauses where participants often elaborated more, creating a

‘prompt’ (Rowley, 2012).

In most interviews, I therefore ended up speaking English, with Erna translating
into Dayak or Banjar, then interpreting answers back to me in English. I would take
notes, including information that I could understand if they were speaking in
Bahasa Indonesia. Interviews were recorded if permission was granted to do so
(only one participant refused). Interview transcriptions were started by myself

through listening to the recording of the interview whilst transcribing and merging
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with my notes, adding to these any information I had missed (this was of course
only possible with interviews that were completely or partially in Bahasa
Indonesia). These typed up transcription notes (in English) were then given to Erna
who listened to the original recordings once more (not in English) and checked
the transcriptions, adding or altering any details [ missed or misunderstood. The
final transcription notes (in English) were used for coding and thematic analysis

(Squires, 2009).

For the focus groups, Erna was given the recordings and asked to transcribe these
herself. She then provided an English version of the transcription which was then
used for thematic analysis. This differed slightly to the interview methods because
it was too laborious, took too long, and therefore was too expensive for her to do
the initial transcriptions of all 40 interviews: it was faster for me to work on the
initial transcription to the best of my ability and then have Erna check this and
rectify any mistakes. For both interviews and focus groups, having Erna check the
final transcriptions using the actual recorded interview/focus group was a vital step
to ensure ‘correct’ interpretations, translations and ultimately my understanding
of the situation (Temple and Young, 2004). Analysis was then a matter of

examining findings in the resulting transcriptions (Temple and Young, 2004).

It is also vital to note that facilitator inclusion and involvement did not end there.
Before any of the activities took place, at least one, if not multiple meetings with
the facilitators was held to clarify questions, activities and logistics. This included
training in basic interview techniques such as asking un-biased questions, not
guiding participants and remaining impartial. These meetings allowed the space
for discussions to decide on the best methods, what the clear trends seemed to be
and to clarify any confusion or difficulties in understanding. Following training, I
also actively encouraged all my facilitators to ask questions during interviews
themselves. This was vital to ensure the ‘shared’ experience as previously

discussed.
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5.2.3. Role of local knowledge in research design

The input of my facilitators was vital for the design of the interview and focus group
questions and research design. This turned into a learning experience for us all and
my facilitators’ local and cultural knowledge and experience were vital to the
project design. Utilising local expertise and familiarity with their culture and
landscape furthermore decreased the risk that the research missed out important
local cultural and spiritual values which would compromise the validity of the
research findings (Christie et al., 2012). This approach was also necessary to be
compatible with the biocultural approach to conservation that I argue for in this

thesis.

The local knowledge that Dudin shared with me was essential for the fish
community data, just as Kris’, Karno’s and Erna’s local knowledge was critical for
the human community data collection. Local knowledge was therefore vital to the
design of the human and fish community surveys and furthermore has direct
relation to the aim of this thesis in challenging knowledge dichotomies and taking
a biocultural approach to conservation and research. Together with Dudin, and
based on his local knowledge, the fishing gear and bait were selected following a
discussion of the goals of the research and the aim to use locally available materials.
While I learnt how to build and set the chosen fish trap, Dudin learnt from me how
to use a pH meter. This mutual learning and skill sharing helped to balance the
dynamic between foreign researcher and local researcher, and his input was not

only valued and listened to, it was in fact vital.

Dudin taught me about the local fish species, how to identify them and what their
local names were: such as distinguishing between tapah (Ompok leiacanthus) and
dadasai (Silurichthys phaiosoma) (see Figure 5.13). Together, and dependant on his
local knowledge, a folk taxonomy was built as presented in Appendix I. Linking to
the IAA, folk taxonomies illustrate the coding of the fish assemblage according to
local names and can provide an idea of how people relate to the fish species, how

these are identified and grouped together dis-regarding evolutionary affinities (e.g.
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see May, 2005; Begossi et al., 2008; Ross, 2014; Pinto et al, 2016). It must be
explicitly stated that building a folk taxonomy is not done to ‘test’ the local
knowledge in regard to Linnean classifications. It was only done to help the
analysis of my human community data and could also be helpful for future projects
in the area (and hopefully will therefore be added to!). Lastly, learning local names
of the fish proved to be a good source of rapport during in-depth interviews. It was
a way to find a common ground, to show that I had some experience with the fish
species and using local traps. This is furthermore an example of the ‘insider’

knowledge and experience of a place that Ismail (2005) refers to.
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Figure 5.13: A sketch from my notebook to distinguish Dadasai (left) from Tapah
(right), following explanation from Dudin.

The information from the folk taxonomy and interviews further illustrates that
local names in Sabangau can refer to multiple species. One reason for this could
be that names are use-based and there may often be no need for further
identification beyond this ‘use level’ (see Morse, 2015 who gives examples in
Anishinaabemowin naming of medicinal plants). With the multiple languages in
use and names for species in Sabangau, identification was location-specific and

could change depending on the discussant.

When conducting fish surveys in different locations, it is therefore useful to
document these different names so that results can be compared between
participants who may be using different names for the same species. This exercise
highlighted some areas for consideration when folk taxonomies are constructed or

identification is done of fish using photographic identification. This proved vital in
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understanding the assemblage and the relationships between assemblage
components, as it allowed for accurate understanding of what species were being
discussed during interviews and focus groups. Folk taxonomies and an
understanding of local classifications are therefore worthy of attention for
biocultural conservation efforts and in future fish projects in Sabangau and
elsewhere. It should be kept in mind that these names are very location specific
and personal: different people might have their own names for the fish, and the
Banjar, Indonesian and Dayak names may therefore differ. This folk taxonomy can
only be used as guidance and documents Dudin’s experience of the fish in these

various languages.
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5.3. Methods used with the fish communities

The objectives of the fish surveys were to complete the first in-depth assessments
of local fish biodiversity of both TPSF standing water and blackwater river habitats.
The data collected can form a baseline for future monitoring projects and improve
our understanding of these wetland habitats and their importance for community
livelihoods. The fish surveys also allowed me to learn how to fish using local fishing
techniques along with supporting the biocultural approach to conservation that

this thesis argues for as discussed in Section 5.2.3.

Species data were collected over a 16-month period in the river (from September
2014 to December 2015), and over 8 months in the forest (from January 2015 to
August 2015). Using the results from these monthly surveys allowed me to start
building a description of the fish communities in both the forest and the river, and
thus improve understanding of TPSF ecology and provide a baseline for future

Sabangau ichthyofauna monitoring.

As discussed in Chapter 3, diversity is a measure of the compositional complexity
of an assemblage and is one of the fundamental parameters in describing an
ecosystem. In this thesis species richness is used as a measure of diversity for the
fish assemblage, enabling a comparison between the river and forest fish
communities. While common diversity indices can appear interchangeable in
simple analyses, when considering more complex interactions the choice of which
index to use can profoundly alter the interpretation of results (Morris et al., 2014).
They therefore have to be chosen carefully according to the aims of the research.
Furthermore, it is now recognised that not only the species richness, but the traits
of the species present and their abundances are critical in determining
relationships between species diversity and ecological functions including the
provision of certain ecosystem services (e.g. nutrient cycling) (Stuart-Smith et al.,
2013). However, evaluating ‘functional’ diversity involves a greater knowledge of
fish feeding ecology, behaviour and habitat use (see Stuart-Smith et al., 2013). This

information is lacking for TPSF fish species at this point in time. Since there is a
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lack of knowledge on the role of specific fish species including those that are rare,
and one of the aims of this thesis was to create a fish species list for the area, [ only

report species richness.

Many types of fishing gear have been developed by ‘indigenous’ fishing
communities around the world, but relatively few have been adopted for the
purposes of research and management (Portt et al., 2006). Safe fishing techniques
have often been ignored in the discussion of TPSF fish biodiversity conservation
(Sule et al., 2016). Researchers employ fishing techniques that are always more
concerned with increasing catchability than the safety and conservation of the fish
being studied (Sule et al., 2016). Electric fishing for example is not only not allowed
in Sabangau (mentioned in Section 5.2.2 and will be further discussed in the
analysis chapters), it can cause serious health effects on fish, and therefore only
safe fishing techniques should be employed in fish surveys in TPSF (Sule et al,,
2016). Taking this into consideration, and following discussions and an initial trial
(where multiple local traps were tested), a wire trap was chosen for the fish surveys
called tampirai, along with a bait of a mixture of tempeh (fermented soya bean)
and terasi (fermented shrimp paste). Tampirai traps are rectangular wire-mesh
traps with two tapering mouths, an inner and an outer, which allow fish to enter
but not to escape (Figure 5.14). These traps are used locally because of their
effectiveness in catching fish. They come in all shapes and sizes, and are therefore
affordable, readily available and appropriate to use for future fish monitoring
beyond this project. They play a key role in the act of fishing in the Sabangau area,
and thereby how human community members relate to and interact with the fish
communities. I will further explore this in Chapter 7. Importantly, Dudin’s skills

allowed him to build the 40 traps needed for the fish community surveys.

Following a trial of various traps, a trap with a mesh size of 0.6 cm and dimensions
of 38 x 89 cm was chosen, based on comparison and trials with other mesh sizes
that were locally available (all larger mesh sizes). The bait was rolled into a small
ball and put into a wire holder that was attached to the inside of the trap. The bait

was refreshed every sampling day to minimise impacts from bait predation and
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bait loss. The trap was set within a minimum of 5 cm of water and with the opening
facing upstream to discourage fish from escaping. In the river, traps were set at
approximately mid-depth as recommended by Dudin (Figure 5.15). Forest surveys
involved two different open water habitats with traps set on the side of canals (max
width 2.5 m; Figure 5.16) as well as in tip-up pools (formed when a shallow-rooted
tree is uprooted, tearing a cavity into the peat when the tree falls, see Dommain et
al., 2015). The latter are pools which have been formed by large overturned trees
creating deeper pools than much of the standing water in the forest, thereby
potentially providing fish habitat for longer into the dry season. In the standing
water pools the traps were set towards the edge of the pools (entrance facing the

middle of the pool, Figures 5.17 and 5.18).

Figure 5.14: Photo of the tampirai wire trap used in this study
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Figure 5.16: Photo showing trap placement in the forest canals
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Figure 5.17: Sketch showing trap placement in the forest standing water pools

Figure 5.18: Photo showing an example of a tip-up pool with the fallen tree
visible towards the back.
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As with any trap, the tampirai is a selective gear; having an efficiency of capture
that is highly variable among species or sizes of fish (Portt et al, 2006).
Worthington (2016) compared the gear used in this study to three other locally
available fish traps of differing sizes and identified the tampirai (as used in this
study) as the most effective overall gear due to its high diversity (thereby low
selectivity of catch) of fish species and body lengths caught. With the selectivity of
the fishing gear, and the heterogeneity of the river and the forest habitats
themselves, it is possible that the ‘catchability’ of fish in both habitats differs.
Knowing whether this is the case is practically very challenging. The results of this
thesis provide an initial understanding of what the fish communities look like and

thereby establishes baselines for future monitoring.

For the river, monthly data were collected for a year to consider seasonal influences
and changes (dry and wet season) on the fish community. For the forest, a shorter
sample period was used due to insufficient water depth to set traps during some
dry season months. In both the forest and the river, a total of 5 sampling days were
completed monthly. In the river, a total of 20 traps were set on alternating sides of
the river over a 7 km stretch (a distance of 400 m between each trap; Figure 4.19).
This placement aimed to cover the greatest stretch of river as possible while
ensuring that the distance between and number of traps were still feasible to check

in one sample day.

In the forest, seven traps were placed in each of Canal A and D, with traps located
50 m away from each other (Figure 5.20). Three traps were placed in standing
water pools located on Transect C, and a final 3 traps were placed in selected pools
spread across the study area. These locations were chosen to maximise the area
covered by the traps while keeping it practically possible to check these in one
day. Due to the physical difficulty of walking in a peat-swamp, especially during
the wet season, the area covered in the forest was therefore smaller than that
covered in the river. The trap placement also allowed me to design an efficient
route through the forest using the permanent transect system that is in place,

covering a 4 km route each day (Figure 5.20).
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Figure 5.20: Forest trap placement, showing traps in canals with the red markers, traps by
fallen trees with the tree marker and an example route indicated in yellow. Map from and edited
in Google Earth, Image CNES/Astrium, 2016.
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In both locations, traps were set the day before the first sampling day. Each trap
was then checked and emptied daily (between ~ 0800 and 1400h; this could vary
depending on the number of fish trapped) with all fish identified and their
standard length (SL) measured to the nearest mm (from the most anterior
extremity, mouth closed, to the hidden base of the median tail fin rays; Figure
5.21). If > 100 fish were caught in a trap, a sample of 20 individuals of each species

was measured with the rest counted.

Figure 5.21: Dudin measuring the standard length (SL) of a fish trapped from the river

Mortality among fishes associated with a particular gear type is important to
consider for the purposes of effective, but sustainable research. Ecological
conservation being a primary objective of BNF and the research it sponsors,
employing the most non-selective and non-damaging (i.e. with lowest mortality
rates) fishing gear was necessary. Any mortality was therefore noted to inform
future fish surveys. If fish were showing stress by gaping at the surface of the water,
and a large number of fish remained to be counted, discretion was used and this

minimum sample number was lowered depending on time, temperatures and the
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number of fish. Care was taken to not unnecessarily stress the fish collected, by
placing fish in water buckets as soon as possible after capture and keeping buckets
covered if possible to reduce high temperatures, and measuring fish and returning
to the river/forest water as quickly as possible. Every effort was made to prevent

excessive stress, damage or death to the fish.

Fish identification was done visually, using Kottelat and Whitten (1992) and
subsequent checking using online resources such as FishBase (www.fishbase.org).
A local fish expert in Palangka Raya called Hendra Tommy was consulted along
with Kalimantan fish expert Dr. Xingli Giam. As all identifications were done
visually, in some cases it was only possible to identify fish to genus level in the field,
such as Clarias spp. (walking catfish). Published resources have conflicting
classifications for most members of the family Channidae, as local names are very
location specific and therefore difficult to verify (see Yulintine et al., 2005 for an
example of local name to scientific classification inconsistency). The same issue
has indeed been found for local tree identification (see Harrison et al., 2010) which
also complicates the comparison of tree species in a different area in Central
Kalimantan. With the aforementioned difficulties of fish identification in the field,
future efforts are needed to clarify in-field fish identifications and the variety of
local names that can be used for each (hence, building on the folk taxonomy
presented in Appendix I). The species list that this thesis provides is therefore

preliminary and should be built upon in the future.

The fish species in the fish ponds were also sampled, using the same methods and
water quality measurements as in the rivers and forest. Two traps were set in each
pond, and the traps were left for three days. Just as in the forest and river, traps
were checked and re-set daily. Fewer traps and fewer trap nights were used due
to the smaller size of the ponds, resource and time limitations. However, this
still resulted in a data set of 48 trap nights per fish pond (192 in total) from
February 2015 to the harvest of the fish ponds in September 2015. During

harvesting, the remaining water in the fish ponds was pumped out and as many
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fish as possible were caught, weighed, identified and given to the CPT for

personal consumption.

5.3.1. Water variables and analysis

Table 5.3 summarises the environmental variables measured, how these were

measured and their frequency.

Table 5.3: Summary of the environmental variables, method of measurement and frequency

Water variable Method Frequency
Depth Measuring tape with weight attached Monthly
Width Measuring tape or GPS Monthly
Temperature pH meter or the ProODO YSI Digital meter | Daily

temperature function

Flow rate Ping-Pong ball and measuring stick Monthly (Forest only)
pH Stick meters (Hanna HI-98127 or equivalent Daily

Dissolved oxygen | ProODO YSI Digital meter Daily

Turbidity Secchi disk Daily

Nutrient content | Laboratory analysis Monthly

(P, NO2, NOs)

Measuring water pH levels was considered important as a decrease can disrupt
ion balance in fish by inhibiting active salt uptake (Val et al, 1998). pH changes
affect the ion and acid-base regulatory mechanisms at the gills of fish as well as
mucous secretion and gill structure (Kwong et al., 2014). Dissolved oxygen
concentrations also directly affect fish: a low concentration can make the water
uninhabitable by certain species and may affect fish ecology due to its impact on
energy availability for locomotion, growth, predator avoidance, and reproduction
(Kramer, 1987; Breitburg, 2002; Ekau et al., 2010). When oxygen availability is
reduced, more energy has to be allocated by the fish to breathing which increases
total energy expenditure (Kramer, 1987; Ekau et al, 2010). If the energy

allocation to breathing is held constant following a decrease in oxygen
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availability then in turn the oxygen allocated to other processes has to decline
and the fish has to compromise with lower levels of other processes such as

movement, growth or reproduction (Kramer, 1987; Ekau et al., 2010).

Increased water turbidity can impair fish visibility and feeding or harm their
respiratory system (Bruton, 1985; De Robertis et al., 2003; Kennedy et al., 2004).
Turbidity is caused by dissolved organic and inorganic particulate and suspended
matter and can be defined as “the properties of water that cause light to be scattered
and absorbed” (Henley et al., 2010:127). Sources of increased turbidity can be
eroded material or sediments that have settled to the bottom of rivers which then
become entrained during high flows (Henley et al, 2010). Increases in turbidity
can limit light penetration through the water, thereby reducing phytoplankton
production (Hotzel and Croome, 1994) and fish food availability. Increases in
turbidity also have a negative effect on fish that feed visually (e.g. Crowl, 1989;
Utne, 1997; Utne-Palm, 2002), impacting large piscivores negatively while
potentially having a positive anti-predator effect on small planktivores (Utne-
Palm, 2002). High and sustained levels of sedimentation (which increases
turbidity) can therefore cause changes in fish community structure, diversity,
biomass, growth, and rates of reproduction and mortality (Newcombe and
MacDonald, 1991; Gregory et al., 1993; Utne-Palm, 2002; Henley et al., 2010). Due
to these impacts, it is important to measure water turbidity. It was aimed to collect
monthly turbidity measurements in the river and forest, however following
equipment difficulties and failure, only data collected in the river using a Secchi
disk are presented here. These data cover 10 months (February 2015- September
2015, and then November and December following the 2015 fires) which was still
sufficient to explore any statistical relationships between the fish assemblage and
the water turbidity. The Secchi disk was not usable in the forest due to the water
depth being insufficient and therefore no turbidity data are presented for the forest

location.

Nutrients are vital for the functioning of the aquatic ecosystem, with nitrogen and

phosphorus supporting the growth of algae and other aquatic plants. However,
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these nutrients can also be toxic at high concentrations, leading to changes in algal
growth, eutrophication of the water body, changes in dissolved oxygen levels and
even fish mortality (USGS, 2006; pers. comm. Brink, 2014). Two key and standard
water quality nutrients are phosphorus and nitrogen (see USGS, 2006; EPA, 2011).
Levels of total phosphates (P), nitrite (NO2) and nitrate (NOs) were therefore
measured. Surface water samples were taken in the sampling locations on the final
day of sampling, and on the same day were taken to a fridge and kept at 4°C if
storage prior to analysis was needed. The samples were brought to the University
of Palangka Raya laboratory where nutrient analysis was performed using Atomic
Absorption Spectrophotometry (AAS spectra 30) following standardised
procedures: analysis for P was done following the ascorbic acid method of
Eisenreich et al. (1975) after Murphy and Riley (1962) (see Sulistiyanto, 2005 for
further details); NO>2 analysis was carried out according to the Griess test
(developed by Griess, 1858 and is a standard procedure for testing nitrite in water,
see Sulistiyanto, 2005); and NOs analysis followed the methods developed by Yang
et al. (1998). The volumes, times, and concentrations used for these analyses are

presented in Appendix II.

Water body depth and width was measured monthly, as seasonal water depths in
both the river and forest can vary significantly. Water temperature has an impact
on dissolved oxygen levels, so surface water temperature was also measured (using
the pH meter or the ProODO YSI Digital meter that also had a temperature

function).

The river and forest surveys had some variations in terms of the environmental
data that were gathered. In the river, the water depths (from middle of the river as
well as trap locations) were measured from the same locations each month. Lastly,
flow measurements were not taken in the river (due to the practical difficulties of
measuring flow from a boat, along with resource limitations), but were taken in
the forest where surface water flow in the canals was measured by timing the travel
of a floating ping-pong ball over a set distance (again, a flowmeter was not used

due to equipment failure and then availability of resources). Of course, there are
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limitations to measuring flow in this way as the water flow will vary with depth of
the water column. Ideally, a flow meter would be used at various depths, and this

should be considered for future research.

5.3.2. Analysis of fish community data

To standardise captures for data analysis and comparisons, fish catch per unit
effort (CPUE) was calculated using the following formula (Merilg, 2015):

Ncatch
(Ntraps X Nnights)

where Ncareh = Number of fish trapped, Nuaps = Number of traps set, Nnights =

CPUE =

Number of nights set.

When testing correlations between catches and environmental variables, if both
data sets showed normal distribution, a Pearson’s correlation was used; otherwise

Spearman’s rho correlation was used.

For trophic level analysis, different species are compared by their fractional trophic
level (FTL). This value was taken from the FishBase database (Froese and Pauly,
2015). FTL estimates are based on the diet of the fish species compiled through
studies, with many of them based on extrapolations between similar species. Of
course this comes with limitations and questions of reliability (if there are
unknown/unexpected diet differences between ‘similar’ species) and future
research on the diet of the fish species in Sabangau would improve the FTL
estimates used in this study. The average monthly trophic level was calculated for

the river and the forest assemblages with the following formula:
m
The= ) YuTL/) Y
i=1

where Y is the catch of species i in month k, and TL is the trophic level of species

i for m species (Pauly et al., 2001).
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There was no FTL data available for Osteochilus spilurus from FishBase.
Considering other species in the same genus, it is likely to have an FTL between
2.0 and 2.6. The other species of Osteochilus trapped, Osteochilus melanopleura
has an FTL of 2.3. Froese and Pauly (2016) reports that O. melanopleura feeds
mainly on benthic algae and weeds with some insects. Choy et al. (1996) reported
that the diet of O. spilurus comprised mainly of vascular plants (not algae), with a
small proportion consisting of insects. O. melanopleura and O. spilurus share a
similar omnivorous diet and on this basis, O. spilurus was thus assigned an FTL of
2.3 for the purposes of this study. Likewise, Eirmotus sp. was assigned an FTL of
2.9 as it was assumed to have a similar diet to other Eirmotus species that are found

in the area.

Using ‘Estimates’ by Colwell (2013), the expected total number of species was
estimated in the forest and river by computing non-parametric, asymptotic species
richness estimators: Chao-1 and ACE using abundance data, ICE using incidence
data (presence data) and Chao-2 using replicated incidence data (as samples were
replicated over several days) (Gotelli and Colwell, 2010). As recommended by
Colwell (2013), the classic instead of the bias-corrected option was used for these
calculations, as Chao’s estimated coefficient of variation for Abundance
distribution and CI for Incidence distribution was high (exceeded 0.5). The larger
Chao-1 Classic and ACE are therefore reported as the better estimates for
abundance-based richness, and the larger Chao-2 and ICE as better estimates for
incidence-based richness (see Colwell, 2013 for detailed descriptions of these

estimators and procedures).

AccuCurve (Drozd and Novotny 2010) was used to calculate the species
accumulation curves (SAC) for each site. SACs are computed via a randomisation
process, using presence-absence data over the sampling period with the
accumulation rate of new species encountered. It therefore only includes the fish
species that are actually trapped during the survey and fewer species are included

than appear in the final species list. However, this should not have considerable
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impacts on the reliability of the results or the shape of the curve as it only discounts

two species from the forest and three from the river.
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5.4. Methods used with the human communities

A variety of methods were chosen to deal with the information that this thesis
aimed to gather: focus groups for general information, brainstorming and to get a
better idea of the situation before continuing with the in-depth interviews;
questionnaires in an attempt to quickly gather information on demographics, fish
use, the selling of fish, the dependency on fish as income source etc.; and more
in-depth semi-structured interviews to collect more detailed information
regarding the local perceptions and experiences of environmental changes and
disturbances. Combined, these methods allowed a better understanding of the
human communities and the Sabangau area as a whole. However, I was unable to
untangle group and individual perceptions and values, as will be discussed later in
this section, because many of the ‘individual’ interviews ended up taking place
with multiple people listening and sometimes joining the interviews. Future

research dealing with shared and individual values would therefore be helpful.

For recruiting participants the same methods were used for both interviews and
focus groups. When considering the most appropriate participants to approach (as
described in Rowley, 2012); the aim was to explore perspectives from both men
and women, plus fishers and non-fishers. Figure 5.22 gives the age ranges of the
260 participants. Aiming for an equal balance between genders, overall, there was
an over-representation of male participants with 28 more male participants: two
more in the focus groups and the rest of the difference from the questionnaires (116
female participants and 144 male participants in total). For the in-depth interviews
there was equal gender participation. On-site recruitment was used (Clifford et al.,
2016) led by Kiris as villagers could feel unable to decline participation if I was the
one recruiting (see Graham, 2013; pers. comm. Kris, 2014). Kris had sometimes
already recruited participants the day before, or in the case of Taruna Jaya, had
recruited participants on the same day as the interviews because remoteness of the
village made it difficult for recruitment to occur earlier. While this meant that we
had to spend time searching for participants on the day, which was less efficient

than if they were previously prepared, practicalities necessitated this approach.
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Figure 5.22: Ages of recruited participants in this study for each
gender, male (black) and female (grey) (incl. questionnaires, focus
groups and interviews), n=260

In all cases when I was present during recruitment, the facilitators would approach
possible participants with me waiting out of ear shot. This would again allow
people to decline participation without facing me, and therefore was considered
less confrontational. Kris was provided with a project information sheet and letters
showing formal consent from UPT CIMTROP LLG and the University of Palangka
Raya. Participants were able to see this information sheet and read it to clarify any
questions they had. This was not used often, with Kris verbally explaining the
research, its aims and activities with the participants and then gaining verbal
consent of their participation. Verbal consent was preferred as information sheets
are often seen as more formal, potentially intimidating participants with some
potentially losing face if they had literacy difficulties. Once participation had been
obtained, a sheet with basic information about the participants was completed
by Kris or Erna (see Appendix III), again to avoid any illiteracy issues and
potential embarrassment of the participants. Verbal consent was always gained

before using the recorder; only one participant was unwilling to be recorded.

Interviews were conducted at participant’s houses or in front of their houses (see
Figure 5.23), except for one in Taruna Jaya (TJ9M, interview, 18/02/16), which was

conducted in front of a shop where appropriate seating was available. These
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locations were chosen as the settings were as neutral as possible, informal, and
easily accessible, thus participants felt at ease (Clifford et al., 2016). For focus
groups, various locations were used: in Kereng Bangkirai the men’s group was
conducted in the CPT office and the women’s group in a public stand by the river.
In Taruna Jaya both the men and women’s focus groups were conducted in front
of participants’ houses. All locations were chosen by participants and the
facilitators in discussion with each other allowing a location to be chosen where

participants felt at ease and to ensure a more relaxed and informal atmosphere.

Figure 5.23: Woman'’s (above) focus group in Taruna Jaya held outside of a participant’s house, and
Men's (below) focus group in Kereng Bangkirai held at the CPT office
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5.4.1. Focus groups

There is no one-size-fits-all solution for designing focus groups, with the specific
approach depending on the purpose of the focus group and the type of information
being sought (Freeman, 2006). This thesis used focus groups primarily to generate
ideas and to get an idea of the variety of opinions and issues that are relevant when
discussing fish and fishing in Sabangau, which then informed more specific and
relevant in-depth interview questions. In focus groups, conversations are had with
multiple people together, and therefore there is a ‘group effect’ (Morgan, 1996;
Varga-Atkins et al., 2015; Johannessen and Garvik, 2016) where shared values and
opinions are expressed rather than individual ones. The strategy of using focus
groups complemented by in-depth interviews has the advantage of first identifying
a range of experiences and perspectives along with important topics, with
interviews then adding more depth in exploring specific opinions and experiences
and to address experiences over time: the focus groups provided breadth of
information, with in-depth interviews then providing depth of information
(Morgan, 1996; Ben-Arye et al., 2014 use a similar approach to their design of

questionnaires from focus groups).

Separate groups were convened for males and females, following Smith’s (2002) and
Graham’s (2013) recommendations that women may not feel as comfortable as
men when attending more formal focus groups and expressing strong views or
knowledge. I also decided to keep the focus group participant numbers low to
enable not only effective cross-language communication for myself (I expected
to encounter greater difficulties with language barriers and managing these
barriers in larger groups), but also to keep them intimate and make sure that
all participants were able to contribute. From a trial focus group that I held in
May 2015, this approach proved useful. Two small focus groups (with participant
numbers ranging from 3-5) were thereby conducted in both villages: one with men

and one with women.
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As group-based participatory approaches such as ranking exercises can provide a
solution to overcome literacy and language issues (Kenter et al., 2011) and when
discussing tangible management options (Failing et al. 2007), various
brainstorming activities were used to explore these questions. Listing and ranking
exercises were used along with activities adapted from Graham (2013). The first
activities involved ranking exercises, where a laminated sheet (Figure 5.24) was
laid in front of the participants. Laminated cards were given to Kris or Erna with
a permanent marker to note down answers given by participants. First, they
were asked what was generally important for their wellbeing, this was not
restricted to fish, river or forest related aspects. Participants brainstormed, with
all answers written down on cards. Then these cards were given to the
participants, and they were asked to place them on the ranking sheet in the
order of most to least important. Participants were then asked to arrive at a
consensus. These ranks were noted down. This activity was then repeated, with
participants asked why the river was important, and then how fish and fishing
were important. Answers were again first written down, and then participants

were asked to rank them.

The final activity used a large sheet (Figure 5.25). This was an activity adapted
from Graham (2013) originally based on Gobster’s (2001) ‘visions of nature’,
which she used to discuss the importance of the forest. For my discussions, a
large sheet was used that had a photo of a river in the centre, with the question
“why is nature important? Why do we need the river?” underneath. The sheet
was split into four sections; river function, river symbols, use of the river, and
value of the river. Short sentences clarifying each of these sections were placed
under the respective headings. With the help of my facilitators, participants
were talked through the sheet and asked to help fill out the appropriate sections,
either dictating to Kris or Erna, or using pens to fill out the sheet themselves.
They were told that any words or sentences could be written on the boards, or
even drawings: they had the freedom to brainstorm in the way they preferred. I

then followed this up with a discussion regarding what had been written down
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to clarify their answers and discuss in-depth any subject that needed further

elicitation.

Figure 5.24: Ranking sheet showing written brainstorming cards from the focus group

River Function/Use
How do you use the river as part of your life?

River value River_ Syml_)ols
What does the river How is the river

provide to you and the culturally important
to you?

community?

Form of the River
When you are on the river, what do
you see?

Figure 5.25: Brainstorming sheet used to discuss various aspects, forms and values
related to the river.
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Finally, short questions regarding dams, canals, fish ponds and fire were
asked regarding their impact on fishing and participant’s perceptions of
these. This was to allow participants to express issues that they found
important, to identify the types of questions to include in the in-depth
interviews. In this way, any assumption that I knew “all the important
questions” was avoided and this further allowed the results of the focus groups
to guide the scope of the interviews (Johannes et al.,, 2000). As I aimed to
explicitly consider local perspectives, the focus groups allowed assemblage
elements to be identified through local experience and perceptions rather than
my external view and experience as a foreign researcher. Through the
discussions, a vision and representation emerged of what the assemblage
looked like to local community members and what elements were particularly
important to them. These were then expanded on and discussed in greater
detail during in-depth interviews. Through the participation of communities
in identifying elements of the assemblage that were important and relevant to
them, an understanding of the Assemblage was created that was relevant to
the area, to the local communities and their culture, thereby forming a more
holistic and equitable appreciation of the relationships between people and
their environment. This was vital in the aim of keeping with the biocultural
approach as outlined in Chapter 1, which challenges knowledge dichotomies
and aims to respect and incorporate different worldviews and knowledge
systems, thereby promoting a more progressive understanding of

‘interdisciplinarity’.
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5.4.2. Semi-structured in-depth interviews

The results from the focus groups were used to design the in-depth interviews to
further clarify the assemblage, its elements and peoples’ perceptions of fishing,
environmental change and potential deterritorialising forces. Interviews can help
discuss the “emotional landscape of desire, morality and expectations that people
inhabit” (Pugh, 2013: 50). They can also help reconstruct the temporal and
narrative structure of events that have occurred or practices that the researcher
cannot observe (Jerolmack and Khan, 2014). Therefore, most of the human
community analysis presented in this thesis comes from the in-depth interviews as
these provided the greatest depth of data and allowed participants to express

personal experiences and stories.

When conducting in-depth interviews, Klain and Chan (2012) found that the
number of new concepts associated with each additional interview tended to
diminish between 20 and 30 interviews. Rowley (2012) on the other hand
recommends about 12 interviews of 30-minute length, with more interviews
conducted in a second phase if needed. Guest et al. (2006) agrees that for research
aiming to understand common perceptions and experiences among a group of
‘relatively homogeneous individuals’, 12 interviews should be enough, depending
on group size. Being new to conducting interviews, I decided to aim for 20
interviews as a generous number in each location, which I could increase if
necessary. Like Klain and Chan (2012) I found while conducting the interviews that
information saturation point (when I stopped collecting ‘new’ information, and
could almost predict what answers would be) was actually reached before the end
of the 20 interviews. I therefore kept to this number for both locations; ultimately
conducting 20 semi-structured interviews in Taruna Jaya and 20 in Kereng
Bangkirai, with an equal split between male and female main participants (in case
there were gendered differences). This provided a total of 40 interviews, with each

interview lasting on average an hour (ranging from 30 minutes to 2 hours).
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The in-depth semi-structured interviews were originally planned to be done
individually. However, it was very common for members of the family or
neighbours to join discussions or sit and watch (Figure 4.29). While there was
always one main participant to whom I was directing questions, groups could vary
from an individual to 11 or more villagers observing and occasionally contributing
to the conversation. People would walk in and out of interviews, and therefore the
number of participants involved varied throughout the interview itself as well.
While perhaps not fulfilling the ‘ideal’ individual semi-structured interview
characteristics, forcing the interview to take a certain shape would likewise have
negative impacts on the chosen approach for the interviews to be informal and
friendly and thus would hinder my efforts to keep the participants feeling at ease
(Clifford et al., 2016). Sometimes the ‘ideal” interview situation can therefore be
culturally inappropriate. This is where the interviewer’s discretion comes into play,
balancing the situation with the information that the interviewer seeks to collect.
Being not strictly individual interviews does have its downsides as the information
I collected will have been influenced by the presence of other members of the
village and, potentially, more shared values and opinions were expressed rather
than individual ones. Saying this, shared views and values, as discussed in Section
5.4, may even be more relevant in these villages where decisions are usually made

at the clan or extended family level (Kenter et al., 2011).

At the beginning of the interviews, a task was used to explore local human
community perceptions related to various forest species. Tasks can be used as a
technique to warm participants up for discussions, to engage them in the interview
and to encourage participants to reflect and talk (Rowley, 2012). As I was
conducting a primarily cross-language interview, this task also prepared both
myself, my facilitators and the participant to how the interview would flow, and
assisted in making sure everyone was comfortable. The task consisted of asking
participants to place a limited number of 16 coins on various pictures of forest
species according to how ‘important’ they deemed them to be to their lives. Their
reasoning was then discussed. While the exercise involved discussing a variety of

nonhuman forest species (fauna), this thesis will limit the scope of the discussion
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to that revolving around fish. Table 5.4 below shows the chosen animal species

along with my reasons for inclusion.

Table 5.4: Chosen forest species and their reason for inclusion in the weighting activity used at
the beginning of interviews

Species Reason for inclusion

Fish Important source of income and protein, main nonhuman community
that this thesis considers

Lesser green A popular bird locally which is hunted and kept as a pet as a sign of social

leafbird status

(Chloropsis

cyanopogon)

Gibbon Has international conservation priority

(Hylobates

albibarbis)

Orangutan (Pongo | Has international conservation priority, is perhaps the most charismatic
pygmaeus) species of the list

Sun bear Has international conservation priority

(Helarctos
malayanus)
Hornbill (Buceros | Is an important symbol in Dayak culture
rhinoceros)

Crocodilian False gharials and crocodiles can be seen as mythical creatures in Dayak
(Crocodylus sp.) tradition: again, there is a potential cultural importance to these animals
Clouded leopard Has international conservation priority

(Neofelis nebulosi)

For interviews, Rowley (2012) suggests six to 12 well-chosen questions, with each
question potentially having two to four sub-questions or prompts to make sure the
main question is explored fully, thereby leading to a total of 24-48 questions
(including sub-questions). I followed a similar approach, preparing a semi-
structured interview guide taking 8 main themes with an average of four questions
per theme. This totaled 31 different open-ended questions (including prompts if
needed) (see Appendix IV). The questions were used as guidelines, with the flow
of the conversation guided by the participants themselves (Rowley, 2012). Open-
ended questions that were as neutral as possible were used to allow the

participants to fully express their viewpoints and experiences (Turner, 2010).

With potentially sensitive or controversial topics such as electric fishing, questions
were only directed once participants themselves had brought up the subject. This
was recommended by my research assistants to not make participants

uncomfortable and hinder their willingness to share information (this approach
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was also used by Harrison et al. (2011) when conducting questionnaires on fruit bat
hunting in Central Kalimantan). Questions began with general fishing questions
that were not expected to be controversial, these led to questions regarding
fishponds, fire and dams (again, moving slowly towards potentially more
controversial questions towards the end of the interview). I then asked questions
related to cultural aspects of fishing, if participants use any type of offerings and
finally if they know of any spirits that live in the river (with details elicited if this
was the case). These were potentially the most personal questions, related to
beliefs and spirituality. Moving towards the end of the interview I brought the
questions back again to more neutral and general issues (to prepare participants
to come out of the interview), dealing with access issues to cities and markets,
followed by general questions dealing with wellbeing. I ended the interviews with
questions regarding what they would like to see in the future of the area, and if
there was any more information they felt I should know. Engagement therefore
started with questions related to participant’s life and work, and I made sure that

there was always scope for opinions and experiences to be discussed (see Rowley,

2012).

5.4.3. Questionnaire

Questionnaires were used to collect information regarding the economic
importance of fish including how much income is generated by fish, what the
financial transactions are, as well as asking questions regarding fish consumption,
the importance of fish conservation, the importance of forests to the conservation
of fish, the use of fish ponds, etc. They were designed with Kris’s help over several
meetings and were conducted by Kris and Karno following their advice. Kris and
Karno therefore decided it would be easier for them to conduct the questionnaires
without me, as my presence frequently caused interest in the village which would
have a negative impact on the efficiency of the questionnaires (which was indeed

experienced during the interviews which thereby were commonly not individual
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interviews as discussed in Section 5.4.2.). As the questions were pre-determined
and highly structured, my presence was unlikely to have any added benefits except
for potentially eliciting clarification or further information. This potential
drawback was balanced by the in-depth interviews. Furthermore, this would allow
me to continue other aspects of data collection such as my fish surveys in the river

and forest while they were out conducting these questionnaires.

Participation was intended to be random and gender stratified. For
randomisation, I gave Kris and Karno a dice, and asked them to start at a chosen
house and use the roll of the dice to decide on how many houses to walk past until
they approached their new participant. Later it became clear that an opportunistic
approach was used instead, with them walking around town and recruiting those
they came across. They explained that this was because they were not having
success in coming across houses that were occupied and that an opportunistic
approach was more efficient and effective in recruiting participants. I accepted
their change in method as it was clearly impractical to demand a random sample.
While an opportunistic approach can introduce biases, e.g. through Kris and
Karno potentially preferring to approach members of the community that they
knew or were close to, the information needed from these questionnaires was not
controversial. Upon asking for feedback on how the questionnaires were going,
Kris expressed that it had been helpful for him to approach a wide variety of
people, allowing him to have conversations that were also valuable for his role as
a CPT member. This expressed willingness to approach unfamiliar people, should

have limited any grave bias in the selection of participants.

Before Kris and Karno embarked on interviews, we had several meetings
discussing the interviews and the sampling method, which included training in
interview techniques along with practice interviews at the NLPSF camp with BNF-
OuTrop employees. This allowed me to see their approach to questions and to

suggest any changes and improvements to their questioning.
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The questionnaires were used to gather information from both fishermen and
non-fishermen (males and females). In total, 206 questionnaires were conducted:
197 in Kereng Bangkirai and 9 in Taruna Jaya. More questionnaires were planned
to be conducted in Taruna Jaya however these were cancelled following the 2015
fires, initially due to health and safety concerns. After the fires, I decided not to
re-start these questionnaires as the fires would have likely introduced an added
bias in some of the answers given, such as fish prices, sources of income and
relations to the environment. These questionnaires were intended to support my
assemblage analysis to take into consideration a representative population of the
different human communities. Given that [ was unable to complete these surveys
this was not feasible and my comparisons have to go by personal communication
with villagers during semi-structured in-depth interviews, research assistants and
my personal experience in the two villages. This sample is not ideal; however, it is
still possible to draw some conclusions on the general economic importance of
fish and fishing in the Sabangau area, considering the villages together. This
furthermore acts as a starting point for further rese