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Abstract 

Indigenous land and sea management delivers significant social-cultural, ecological and economic 

benefits that are realised at local, national and international scales. The aim of this thesis was to 

identify the critical network actors, specifically knowledge brokers acting as bridging individuals and 

organisations, whose actions strengthen the involvement of Aboriginal people in land and sea 

management in northern Australia. The research revealed why the role of these network actors is 

crucial to the sustainability and development of Indigenous land and sea management efforts; 

identified the factors that limit the development and sustainability of these social networks; and 

makes recommendations for strengthening them. The primary research focus was the wet-dry 

tropics of the Northern Territory of Australia, where over 85% of the coastline and 50% of the land 

mass is Aboriginal owned and managed, often from remote and poorly resourced communities and 

outstations.  

Adopting a case study approach, and drawing on participant observation, interviews and network 

analysis, the non-Indigenous ranger Coordinator was found to play a crucial role in sourcing 

resources critical to the operation of the Adjumarllarl Ranger group, via a diversity of social networks 

they manage external to the community. However, over-reliance on the Coordinator’s social 

networks reduces network resilience, and creates vulnerability if the Coordinator were to leave their 

position. In order to build resilience, senior rangers can be supported to build their own networks 

with government, business and philanthropic actors; offered appropriate leadership training; and be 

extended opportunities to build project management skills in order to strengthen management 

capacity.  

Building on the network analysis, a comparative analysis of two case studies, involving the 

management of pest ants by Aboriginal ranger groups, was drawn on to investigate the potential for 

a regional research network to build the capacity of Indigenous land and sea management groups to 

respond to social-ecological change. A comparative analysis of the Adjumarllarl Rangers and the 

Dhimurru Rangers highlighted the significant diversity between Ranger groups in terms of capacity 

and local support they receive, including from their host organisations. The research revealed that 

local institutional support structures must be strong for successful development of the Indigenous 

land and sea management network, and potential exists for a national Indigenous land and sea 

management knowledge network to promote resilience via peer-to-peer learning. 

In order to reveal the social networks critical to supporting Indigenous Knowledge in land and sea 

management, participatory research involving senior knowledge holders of two Aboriginal language 

led to the creation of two unique boundary objects. These co-developed tools (Indigenous seasonal 
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calendars) acted to engage Indigenous and non-Indigenous people in dialogue about Indigenous 

Knowledge, including for incorporation into water planning. This highlights the critical role of the 

researcher as a bridging (network) actor in brokering Indigenous inclusion in resource planning and 

supporting and enabling senior Traditional Owners to become cross-cultural knowledge brokers. 

Attention to process in developing and maintaining these social networks was found to be critical to 

success, with trust-building, knowledge co-production, collaborative learning and opportunities for 

joint reflection on the research engagement, central to building mutually-beneficial co-research. 

Significantly, due to a combination of factors resulting mainly from a lack of understanding of the 

role network brokers play, critical network brokering roles identified in the thesis are not explicitly 

recognised or valued. This is cause for concern as they were found to play critical roles in building 

new knowledge networks for land and sea management: essential in responding to new threats to 

social-ecological systems, and in facilitating Indigenous inclusion in land and sea decision-making 

processes. 

In the longer-term, building resilience into the Indigenous land and sea management network will be 

critical for the effective on-going management of social-ecological systems across northern Australia. 

To build resilience, rangers and Traditional Owners can be supported and empowered to fulfil 

stronger roles in the development of their own peer-to-peer knowledge networks, and through 

greater engagement and leadership of processes and programs affecting their Country and 

livelihoods. Respecting the significant differences that exist between groups and individuals that 

comprise the Indigenous land and sea management network, the findings of this thesis have broad 

and direct relevance to the strengthening of Indigenous land and sea management across Australia.
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Preface 

At the outset of this thesis research I set myself on a course to identify and assess communication 

networks and the techniques and technologies used for communication both within and between 

organisations involved in wetland management in the wet-dry tropics of the Northern Territory. This 

line of enquiry evolved from my Honours research which explored the emerging use of the Internet 

and digital communication technologies for coastal management (2000). 

Being new to the subject and to the Northern Territory, I initially undertook a stakeholder analysis, 

followed by a set of semi-structured in-situ interviews with representatives of Territory and Federal 

Government agencies, local and international environmental NGOs, local to international scale 

research organisations, Aboriginal Land Councils and other groups with interests in wetland 

resources and their management. One such group was the Thamarrurr Aboriginal Rangers at 

Wadeye: a remote Aboriginal settlement surrounded by floodplains on the western edge of the Daly 

River Reserve, 230 km by air south-west of the Territory’s capital Darwin. Scott McIntyre, the group’s 

non-Indigenous coordinator, was very accommodating in my requests to come and visit the group. 

He described the process I would have to go through to obtain a permit from the Northern Land 

Council to enter Aboriginal land, and the plane charter company I should contact to arrange a flight. 

It was suggested that I only visit for the day as accommodation might be difficult to obtain in the 

community overnight. 

So, in late 2002 I flew into a tropical storm. There had been more than one raised eyebrow when 

other Territorians heard of my plans to visit Wadeye, and I was told that inter-community conflict 

tended to flare up during the period I was to visit when the town becomes isolated by seasonal 

floodwaters and families from surrounding outstations, and different clans, congregate in the 

community while they wait for the waters to reside (for up to 6 months). 

My trip coincided with a ranger planning workshop, and I soon found myself sitting with an all-male 

group of rangers, Traditional Owners and elders on the concrete floor of the community’s open-air 

gymnasium. I felt conspicuously white and female; an outsider and not quite sure where to look or 

who to smile at. While workshop participants growled and threw rocks at the menagerie of mangy 

camp dogs that were trying to get inside, women and semi-clothed children peered in from the other 

side of a wall of cyclone fencing, sometimes yelling out to their partners inside. Proceedings began 

with an impassioned introduction by Paul Josif, a long-time Top End consultant in Aboriginal 

community development, who encouraged those present to metaphorically ‘stand up’ and take the 

reins in managing their lands. 
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Later we broke into small groups, with the obligatory planning tools of butcher’s paper and pens, and 

participants were asked to identify the equipment they would need to take with them when they 

went on ranger patrol. I stood with three men aged in their twenties to forties and the ranger 

coordinator prompted someone to take a pen.  

‘A gun’. Yes, that would be a useful and necessary item to pack as a ranger on patrol - both for 

protection from buffalo and other large animals whilst travelling in remote areas, and perhaps to 

opportunistically remove a few feral pigs from wetlands and get a feed for the family at the same 

time. The man with the pen carefully drew a rifle. I was impressed that he took such care when it 

would have taken about 2 seconds to write the word ‘gun’. He looked a bit sheepish, and it was only 

when the coordinator called out to the other break-out groups something along the lines of ‘yes 

everyone - just draw the items if you’re not sure how to write the words’ that I suddenly realised that 

at least some of the participants, and soon to be badged rangers, were illiterate. Our group finished 

with a detailed pictorial list of items a ranger might need to go on patrol and I left Wadeye later that 

day questioning a lot of things I thought to be true. 

Shortly after, in November 2002, I volunteered with the Wetlands International team at the Ramsar 

8th Conference of Parties held in Valencia, Spain. This was largely due to the influence of my co-

supervisor Dr Max Finlayson; as a result of his networks I had also earlier participated as an observer 

at the 10th Meeting of the Ramsar Scientific and Technical Review Panel in Gland, Switzerland. This 

proved to be a critical and pivotal time for Indigenous people and their proponents who had been 

arguing for recognition of cultural values in the designation and management of internationally 

important wetlands. Resolution VIII.19 Guiding principles for taking into account the cultural values 

of wetlands for the effective management of sites, was defined during this period. I was an observer 

at conference side meetings involving Indigenous groups arguing for recognition of their cultural use 

of wetlands and noted the rude and dismissive response from Australian Government delegates. 

My experience with Aboriginal rangers in Wadeye, combined with my experiences in Valencia, and 

interview material from Northern Territory wetland managers (Chapter 3), drove me to refocus my 

thesis question to identify and assess the social networks that facilitate Australian Aboriginal 

aspirations in land and sea management. 

For a large proportion of the time I spent working on this thesis I was also employed as a researcher 

with Australia’s Commonwealth Scientific and Industrial Research Organisation (CSIRO). Most of the 

research I have been involved with at CSIRO has included Aboriginal people as partners or 

collaborators, with a general focus on issues related to land and sea management (including climate 

change impacts, water planning, knowledge brokering and parks management). My research thinking 
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and approach has been strongly influenced by those colleagues who seek to build long-term, 

mutually respectful, collaborative research partnerships with Indigenous peoples.  

This thesis reflects a fifteen-year journey of learning, self-reflection and critical reflexivity, and a shift 

from predominantly researcher-developed and imposed surveys and questionnaires at the front of 

the thesis to participatory action research methods and joint-evaluation of research technique and 

findings with an Aboriginal research partner in Chapter 7 (written 10 years later).  

The period over which this thesis has been written has proven to be a pivotal period for Indigenous 

land and sea management in Australia with a significant increase in financial support by the 

Australian Government and emergence of an array of co-management arrangements between 

Indigenous land and sea managers and Government agencies, NGOs and private industry. These new 

networks have contributed to many Indigenous land and sea management groups engaging in more 

diverse and complex management activities, increasing the profile of Indigenous people in Australian 

natural resource management. At the same time Indigenous people continue to seek more 

meaningful inclusion in government-driven natural resource planning processes in order that they 

might have a say in the future use and management of Country. The thesis reveals that each of these 

activities has involved the skills of bridging individuals and organisations to help create the social 

networks that facilitate Indigenous involvement in land and sea management. This thesis research 

has taken me on a journey of knowledge production and (unexpected) learnings. I am eternally 

grateful to those that contributed to this learning journey. 
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Chapter 1 Introduction 

This thesis seeks to identify and investigate the role of critical network actors to strengthen the 

involvement of Indigenous people in land and sea management in northern Australia. It further 

explores how the social networks they create might be made more resilient. The thesis makes a 

significant contribution to a broad field of research and interest in which Indigenous people are 

empowered to lead the management of their ancestral lands and sea. This can be supported via 

access to new and diverse knowledge networks that deliver the resources and know-how required to 

manage increasingly complex social-ecological systems. Networks which have acted to strengthen 

both the inclusion of Indigenous participation in planning processes, and on-ground management of 

natural resources in northern Australia, are discussed. 

In summary, the purpose of this Chapter is to: outline the thesis aims and objectives; provide a 

rationale to the thesis argument; build the context required for analysis of Indigenous land and sea 

management in subsequent chapters; outline the methods adopted for the research; and provide an 

outline of the structure of the thesis. 

1.1 Research aims & objectives 

The aims of this thesis are to: i) identify critical network actors, specifically knowledge brokers acting 

as bridging organisations and individuals, who strengthen the involvement of Aboriginal people in 

land and sea management in northern Australia; ii) explain why the role of these network actors is 

crucial to the sustainability and development of Indigenous land and sea management efforts; iii) 

identify the factors that limit the development and sustainability of these social networks; and iv) 

make recommendations for strengthening them. The primary research focus is the wet-dry tropics of 

the Northern Territory of Australia, where over 85% of the coastline and 50% of the land mass is 

Aboriginal owned and managed, often from remote and poorly resourced communities and 

outstations.  

The following objectives seek to fulfil the aims of the thesis: 

1  a) Describe the natural resource management context within which Indigenous land and sea 

management is undertaken in the wet-dry tropics of the Northern Territory, Australia; and 

b) Provide an overview of key stakeholder groups involved in the management of wetlands and 

identify the main natural resource management threats and issues they perceive. 

2 Identify and analyse the social networks facilitating Indigenous land and sea management 

activities at a local level. Reveal the role of an emergent critical network actor: the community-
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based non-Indigenous ranger coordinator, and make recommendations for building network 

resilience.  

3 Identify the roles of Indigenous community host organisations and research agencies as bridging 

institutions in networking diverse Indigenous land and sea management groups for improved 

land and sea management outcomes.  

4 Assess the potential for co-produced (Indigenous Knowledge experts – researcher) knowledge 

networking tools to facilitate Indigenous inclusion in government-driven water planning 

processes; and through this co-production, examine the role of a researcher as a critical bridging 

(network) actor in brokering Indigenous inclusion in natural resource management (NRM) 

planning and supporting and enabling senior Traditional Owners to become cross-cultural 

knowledge brokers.  

5 In partnership with an Aboriginal co-researcher, interrogate the role of the researcher in 

partnering with Aboriginal land and sea managers at a local scale, to act as a bridging individual 

(and network broker) with government-driven NRM planning processes. Evaluate what enables 

effective networks to develop between Indigenous land and sea managers and researchers when 

working with Indigenous Knowledge. 

6 Determine how the key bridging institutions and individuals identified in the thesis might evolve 

or adapt to continue to build and strengthen the Indigenous land and sea management network.  

1.1.1 Rationale 

Natural systems are dynamic, unpredictable, and increasingly impacted by human-induced threats, 

making their management a wicked problem (IPCC, 2014; Millennium Ecosystem Assessment, 2005). 

Their complexity denies any one entity from possessing the full range of knowledge needed to 

effectively care for and manage these social-ecological systems (Berkes et al., 2003). Significantly, 

Indigenous peoples and local communities live in, manage and own vast areas often rich in 

biodiversity and critical for ecosystem services (Tengö et al., 2017): Indigenous peoples manage or 

have tenure rights over a quarter of the world’s land surface (30 million km²), which intersects with 

about 40% of all terrestrial protected areas and ecologically intact landscapes (Garnett et al., 2018). 

Further, Indigenous and local knowledge systems and the holders of such knowledge, carry insights 

that are unique but complementary to western-science knowledge and offer alternate views on 

knowing and governing social-ecological systems (Johnson et al., 2016; Mistry and Berardi, 2016; 

Reyes-García et al., 2016; Tengö et al., 2017). Bridging Indigenous and local knowledge systems with 

western-scientific knowledge systems will therefore be key to enhancing knowledge, practice, and 

ethics to move towards sustainability at multiple scales (Tengö et al., 2017 p. 17).  
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However, local and Indigenous Knowledge is frequently highly contextual, locally embedded, and 

dispersed amongst many groups operating at different scales. The inter-weaving of western-scientific 

and local and Indigenous knowledge forms remains problematic (Fabricius et al., 2006; Johnson et al., 

2016). Further, for natural resource managers to effectively manage these interconnected and 

evolving systems, access to information and resources that support continued learning and build 

capacity to respond to environmental feedback is required (Berkes, 2009; Folke, 2004).  

Indigenous Australians have drawn on their extensive and complex knowledge systems to manage 

their land and sea Country for tens of thousands of years and have continued to seek opportunities 

to maintain their customary management obligations post-colonialisation. The ways and methods via 

which Indigenous land owners and custodians engage in land and sea management activities 

continues to evolve and diversify. More recently, change has resulted from the emergence of more 

formalised roles for Indigenous land and sea managers. These roles have been shaped by growing 

Indigenous demand for increased engagement in natural resource management-related decision-

making, and calls for greater resources and support to directly manage environmental threats to 

traditional lands and sea. Federal and state government investment to support Indigenous 

involvement in natural resource management in Australia has also accelerated in recent times with 

recognition there are significant broader community benefits in supporting community-based natural 

resource management activities in remote regions of northern Australia (Altman, 2003; Altman and 

Kerins, 2012; Altman and Whitehead, 2003; Hunt et al., 2009). The result has been an evolution of 

government funding programs to engage and support the development of a fast-expanding 

Indigenous land and sea management ‘sector’. Within the context of persistent indigenous socio-

economic disadvantage in remote communities, such community-based initiatives hold significant 

opportunities and potential for economic enterprise and employment creation (Luckert et al., 2007).  

Access to information and a range of other resources is recognised as being essential to realising 

successful management outcomes. Social networks connecting people with information and 

resources facilitates the movement of this information and provides opportunity for the 

development and evolution of knowledge networks. Such networks are recognized as being key to 

building and strengthening social capacity in community-based natural resource and environmental 

management (Bodin et al., 2006; Bodin and Crona, 2009). However the development of a social 

network requires actors not previously connected to link together (McAllister et al., 2008). This thesis 

examines the actions of critical network actors: bridging entities (individuals or organisations), 

working to connect previously separate, or weakly linked, social networks. Knowledge brokers are 

defined and recognised as individuals who bridge a gap in social structure and help knowledge flow 

across that gap by enabling translation, coordination and alignment between different perspectives 
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and facilitating transaction between previously separate entities (Healy et al., 2015; Maru and 

Davies, 2011).  

1.2 Research context 

1.2.1 Community-based natural resource management  

Globally, natural resource-dependent communities are confronted with increasingly complex 

environmental issues. Community concern at the impacts of environmental threats to livelihoods and 

frustration at a perceived lack of government action has driven community demand for greater 

involvement in management of natural resources (see Brosius et al., 2005).  

Community-based natural resource management (CBNRM) is a style of management responding to 

limitations of the dominant, western resource management paradigm which emphasizes technical 

expertise, focuses on western forms of science, is bureaucratically centralizing, and is delivered via a 

conventional top-down resource management structure (Armitage, 2005; Berkes and Folke, 1998a; 

Wondolleck and Yaffee, 2000). Many sustainable land use practices have been developed, and are 

successfully implemented, by Indigenous and local communities without major influence from 

external stakeholders (Mistry and Berardi, 2016). Community-based natural resource management 

empowers communities with responsibility to manage ‘their’ resources (Armitage et al., 2009; 

Berkes, 2009; Fabricius and Collins, 2007) and recognizes that local communities often have 

sophisticated knowledge of local ecological and social conditions that can be effectively used in 

management practice (Ens et al., 2015; Getz et al., 1999; Muller, 2012; Nakashima et al., 2012). 

Natural resources associated with CBNRM are usually common pool resources (Ostrom, 2014). As 

such, much CBNRM occurs on lands held under community title as well as state-owned or co-

managed protected areas such as parks. 

Community-based natural resource management can evolve to include ‘cooperative-’, ‘collaborative-

’, ‘adaptive-’, and ‘co-adaptive-’ management arrangements, each evolving to overcome some of the 

limitations of the top down command and control approach (Carlsson and Berkes, 2005; Plummer et 

al., 2013; Plummer et al., 2012). Additionally CBNRM is commonly intended to achieve better 

resource management outcomes as a result of greater community participation in NRM decision-

making activities (Armitage, 2005).  

Successful CBNRM is commonly characterized by incorporation of local governance 

structures/institutions, knowledge systems, and customs, with locally derived systems of 

enforcement and regulation (Armitage, 2005; Dressler et al., 2010; Ostrom, 2014; Pomeroy, 1995). 

Research has shown that adoption of CBNRM has led to more efficient management of resources as 
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well as socio-economic benefits including employment, income generation and health outcomes 

(Altman and Kerins, 2012; Altman et al., 2007; Austin et al., 2019; Berkes and Folke, 1998a; Burgess 

et al., 2009; Jarvis et al., 2018; Mbaiwa, 2004).  

In many instances of CBNRM the inter-connected relationship between a community and its natural 

resources can be defined as a coupled social-ecological system (Berkes et al., 2003; Berkes and Folke, 

1998a). Ecosystems consistently face new threats to their continued functioning given the sustained 

pressure of human interaction (IPCC, 2014; Millenium Ecosystem Assessment, 2005). Hence, 

resource users and managers need to be able to build capacity to respond to these threats as they 

arise and adapt to change brought on by these threats (Berkes and Turner, 2006). This is necessary 

for social-ecological systems to continue to function in a sustainable manner. 

The literature reports numerous approaches by scholars and practitioners in navigating the dynamics 

of social-ecological systems. Different approaches in practice have become increasingly common as 

resource users, managers, and communities seek to respond to change (Plummer et al., 2013); many 

approaches emphasise collaboration, learning, and building adaptive capacity (Armitage et al., 2008; 

Armitage et al., 2009; Berkes et al., 2003; Folke, 2004; Folke et al., 2005).  

1.2.2 Rationale for government support of CBNRM 

There are compelling reasons why a community should be supported to participate in natural 

resource management. A strong argument for government agencies, non-government organisations 

and industry bodies to engage and support the public in contributing to natural resource 

management is that single focus groups lack the resources (time, money, people power or 

knowledge) to effectively respond to ecosystem threats within their jurisdictions (Millenium 

Ecosystem Assessment, 2005). Government support for community involvement in natural resource 

management can result in individuals volunteering their time to fulfil management objectives which 

would otherwise not be achieved. Local people also frequently hold locally-specific knowledge of the 

resources in their immediate environment and can draw on this to determine appropriate, locally-

specific management solutions (Altman and Jackson, 2014; Altman and Kerins, 2012; Díaz et al., 

2018; Elders from Atafu Atoll, 2012; Ens et al., 2015; Ens et al., 2012b; Hill et al., 2013; Kahui and 

Richards, 2014; Polfus et al., 2016; Turner, 2014; Walsh et al., 2013; Woodward et al., 2012). 

Engaging local communities is also likely to be significantly more cost-effective where the 

management area is remotely located from decision-making centres, especially where there is an 

ongoing requirement for management. 

Arguably there are equally significant reasons for engaging communities in natural resource planning 

and management based on the attachment people have to their local environment (Anton and 
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Lawrence, 2014; Díaz et al., 2018; Jackson et al., 2011; Raufirad et al., 2017). Strong attachment to 

place can translate to a sense of responsibility and ownership which results in individuals investing 

their time and energy in managing those places of importance to them (Dhimurru Aboriginal 

Corporation, 2015; Sobels et al., 2001). A moral and ethical argument for including ‘local’ people in 

resource management, where they stand to be most impacted from any decisions and actions, 

continues to be argued. Such a position is adopted by Carbonell et al.: 

Participation and consultation on matters relating to our well-being, and that of future 

generations, is a fundamental right that goes beyond the legal right of governments to 

make decisions on our behalf (Carbonell et al., 2001 p 1). 

In recognising the accelerating impacts of human development on the functioning of natural systems, 

inter-governmental platforms have advocated for ‘sustainable development’ based on local-scale 

solutions that emerge from community initiatives (Ghai and Vivian, 1992). It is generally accepted 

that effectively involving local people in those policy decisions that most closely affect them, 

including the management of their natural environment, will be key to realising sustainable 

development (Griggs et al., 2013; IUCN et al., 1991). 

Early international recognition of the importance of local and Indigenous communities in 

environmental management efforts emerged through dialogue supported by the World Commission 

on Environment and Development, initiated by the General Assembly of the United Nations in 1982. 

In 1987 they published the seminal report, Our Common Future. The report stated: 

The law alone cannot enforce the common interest. It principally needs community knowledge and 

support, which entails greater public participation in the decisions that affect the environment. This is 

best secured by decentralizing the management of resources upon which local communities depend, 

and giving these communities an effective say over the use f (sic) these resources. It will also require 

promoting citizens' initiatives, empowering people's organizations, and strengthening local 

democracy (World Commission on Environment and Development (WCED), 1987). 

Following the United Nations Conference on Environment and Development (UNCED) in 1992 (also 

referred to as the Earth Summit), the Convention on Biological Diversity released Agenda 21: a wide-

ranging blueprint for action to achieve sustainable development worldwide. Significantly, the report 

recognised the importance of the role of once overlooked stakeholders, including Indigenous 

peoples, non-governmental organisations and local authorities, in environmental management and 

sustainable development, with local knowledge noted as key to natural resource management 

success (Selman and Parker, 1997; Sitarz, 1993). Agenda 21 strongly advocates for a combination of 

government decentralisation; devolution to local communities of responsibility for natural resources 
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held as commons; and community participation, as solutions to global environmental problems 

(Holmberg et al., 1993).  

Guiding current international discourse and action, relevant to the context of supporting local and 

Indigenous communities in natural resource management, are the United Nations Sustainable 

Development Goals (SDGs) (Griggs et al., 2013). Unlike the Millennium Development Goals, which 

applied only to developing countries, the seventeen SGDs constitute a global blue print to guide 

worldwide action to achieve a better and more sustainable future for all. The SDGs provide an 

opportunity and potential leaver for states to recognise and support local and Indigenous practices 

where they contribute to achieving sustainable use and management of states’ natural resources. 

Leading the way in creating new dialogue that recognises the indivisibility of local and Indigenous 

communities and environmental management is the Intergovernmental Science-Policy Platform on 

Biodiversity and Ecosystem Services (IPBES). A key element of the IPBES conceptual framework is the 

notion of nature's contributions to people (NCP) which recognises the central and pervasive role that 

culture plays in defining all links between people and nature and, via this recognition, elevates, 

emphasises, and operationalises a role for Indigenous and local knowledge in recognising and 

understanding the connection between nature and people (Díaz et al., 2018). 

A further inter-governmental platform that advocates for the meaningful involvement of local 

communities in environmental decision-making, and of direct relevance to the thesis, is the Ramsar 

Convention on Wetlands of International Significance. Recommendation 6.3 requires the 

involvement of local and Indigenous people in the management of wetlands to ensure their 

meaningful participation in the decision-making process (Convention on Wetlands of International 

Importance especially as Waterfowl Habitat, 1971; Hails, 1997). Ramsar also recognizes the value of 

local knowledge and skills in wetland management. Ongoing intergovernmental efforts at the global 

scale continue to identify the integral value of the human dimension in addressing natural resource 

management issues (Griggs et al., 2013; Millenium Ecosystem Assessment, 2005). 

In recognising the cost-effectiveness of engaging locally-situated voluntary manpower, and the socio-

cultural benefits of empowering local communities with the guardianship of common lands, 

government authorities are seeking appropriate ways of devolving and sharing resources and 

responsibility in environmental management to local communities. This is realised in the policies and 

programs of governments, donor agencies and nongovernmental organisations through employment 

of ‘co-management’, ‘joint-management’ and other sharing of responsibilities for natural resource 

management between national and local governments, civic organizations, and local communities 

(Leach et al., 1999). 
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There is also growing recognition and acceptance within the arenas of policy and management that a 

scientific approach may not always be the most appropriate one in environmental management. It 

certainly should not be used exclusively, or assumed to be able to provide all the answers (Aplin and 

Batten, 2004). 

1.2.3 Co-management in CBNRM 

Co-management (cooperative management) arrangements involving the sharing of power and 

responsibility for natural resource management between local resource users, government and other 

parties are increasingly being formed (Armitage et al., 2009; Berkes, 2009; Carlsson and Berkes, 

2005; Hill, 2011; Robinson and Wallington, 2012). This sharing of power acts to legitimise traditional 

and informal local-level management (see Armitage et al., 2010). The heterogeneity of a 

management group is seen to generate a diverse set of problem-based solutions (Natcher et al., 

2005), with the complementarity of multiple knowledges making co-management stronger than 

either community-based management or government management alone (Pomeroy and Berkes, 

1997). Some have even heralded co-management as an emergent intellectual tradition to guide the 

stewardship of natural resources (Natcher et al., 2005). 

Co-management emerged in the 1990s as an important approach to building institutions for 

intercultural natural resource management (Howitt et al., 2013) and has developed rapidly in recent 

years. The approach supports development of cross-cultural research and management partnerships 

by incorporating local and Indigenous ecological knowledge with western scientific knowledge, and 

working toward broader definitions of value in order to promote wider community participation 

(Berkes, 2009; Johnston and Soulsby, 2006; Kuhn and Duerden, 1996). Where Indigenous peoples are 

partners with government in co-management arrangements, social justice, equity and empowerment 

are particularly important considerations in the co-management relationship (Berkes, 2009). This is 

because Indigenous peoples share common, predominantly negative, natural resource-related 

experiences that stem from colonisation of their lands and cultures (Howitt, 2001; Smith, 2012). 

Co-management systems have demonstrated the ability to across jurisdictional scales, cultural 

differences and diverse purposes (Bauman and Smyth, 2007; Berkes, 2009; Davies et al., 2013; Hill, 

2011; Natcher et al., 2005). Co-management partnerships can be formed to undertake management 

on a range of scales, from a targeted species to a defined geographical area, with each partnership 

adopting different levels of deliberation, negotiation and joint learning (Carlsson and Berkes, 2005; 

Pomeroy and Berkes, 1997). Co-management can further refer to one or more aspects of the 

management partnership, including that related to power-sharing; institution building; problem 

solving; and governance. Community-based natural resource managers bring to the co-management 

arrangement their own local institutions, customary practices and knowledge systems, while their 
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partners in co-management, often government representatives with their own unique institutional 

arrangements, practices and knowledge systems, can contribute much needed resources and 

planning and management frameworks (Armitage, 2005; Armitage et al., 2011). Various forms of co-

management encourage meaningful public participation from a range of stakeholders (Wheeler et 

al., 2016). 

‘Adaptive’ co-management specifically links learning (experiential and experimental) and 

collaboration to facilitate effective governance (defined as the public and private interactions 

undertaken to resolve societal challenges, and the institutions and principals which mediate those 

interactions). It is unique to both co-management and adaptive management, in that adaptive co-

management represents a flexible system of resource management tailored to specific places and 

situations, supported by, and working in conjunction with, various organizations at different scales 

(Armitage et al., 2009 p 96). 

Resource planning is one critical aspect of natural resource management undertaken both at the 

intra-community scale, for local-scale planning, and at the regional scale by multi-stakeholder 

groups, as might occur for a government-driven decision-making process. A challenge remains in 

ensuring that meaningful public participation is realised in both decision-making and management, 

through equitable opportunity to participate (O’Faircheallaigh, 2005). Equitable opportunity to 

participate in resource planning is an underlying theme of Chapter 6. 

1.2.3.1 Equitable opportunity to participate  

While the right to participate in environmental decision-making, planning and management by all 

members of an affected community is generally accepted in debates about land use, environmental 

protection and development (Reed et al., 2009), being offered equal opportunity to participate in 

natural resources planning and management does not necessarily equate to equity (Innes and 

Booher, 2004). When proponents of decision-making processes assume a culturally and socially 

homogeneous public they cannot but fail to see how their actions impact on different groups 

differently. In short, there is a need to account for cultural, economic and regional differences within 

and between communities, which may require that specific groups are targeted for involvement in 

planning processes (Brody et al., 2003). Different approaches are needed for different socio-cultural, 

geopolitical, biophysical contexts (O'Faircheallaigh, 2010). 

Providing equitable opportunities to participate in environmental planning and management can 

engender a sense of ownership of outcomes. This empowers local communities, and is likely to result 

in greater cooperation and acceptance of outcomes even by those who disagree with the decisions 

made (Feldman and Khademian, 2007; Innes and Booher, 2004; Shindler and Cheek, 1999). Not 
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surprisingly, it is likely to result in better outcomes for natural resource management as a wider 

knowledge base has been drawn on in the decision-making process (Diduck and Mitchell, 2003; 

Martin and Lockie, 1993). 

Aboriginal and Torres Strait Islanders are identified by the International Association for Public 

Participation (IAP2) as requiring special consideration when conducting a public participation 

process. The Brisbane declaration on community engagement that emerged from the International 

Conference on Engaging Communities (14-17th August 2005) states that inclusive engagement 

requires Indigenous peoples (and the poor and marginalized), to be adequately resourced to 

participate meaningfully in the broader community, in order to have a stake in the outcome and 

benefit equitably as a result of being involved. The ability to deal with disadvantage is a key concern 

in achieving meaningful public participation. Hence equitable and differential treatment is required 

to accommodate underpinning disadvantage. 

Power relations underpin all decision-making processes and only with a greater commitment to 

sharing of power and resources will equal participation of Indigenous people in natural resource 

management networks be possible (Lane and Chase, 1996). This includes a willingness by planners 

and NRM-decision makers to communicate in settings and ways that differ from those of the Euro-

Australian norm (Walsh, 1995). Questions of empowerment, representativeness, divergence of 

interests (even within the same community) and communication will continue to challenge planning 

processes (Lane, 1997; Selman, 2004; Stein and Justice, 2000; Webler and Tuler, 2002; Wheeler et al., 

2016). Planners who focus their activities only on ‘land use planning matters’, as separate from the 

social, economic, political and historical contexts within which they are embedded, maximise the 

likelihood their plans will fail. 

Underpinning the issue of equitable participation in resource planning is the continued dominance of 

economic capital over other assets in decision-making processes. This results in a loss of attention 

and lack of interest in the interrelationships between natural, economic and cultural resources 

(Stratford and Davidson, 2002). Howitt calls for a rethinking of resource management in order to 

make resource management decisions more accountable to critical human values such as social 

justice, ecological sustainability, economic equity and cultural diversity (Howitt, 2001 p xiv-xv). Only 

when all values identified for a system receive ‘equal’ weighting in resource trade-off decisions will 

due recognition be afforded to the socio-cultural interests that local and Indigenous communities 

frequently attach to natural resources.  

In the Northern Territory participation of Indigenous peoples is expected, largely because of strong 

legislative preconditions that have given Aboriginal people the right to be involved in land matters 

and to decide who will be involved (Liddle, 2001). However, history has revealed that the right to be 
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involved does not guarantee effective or meaningful participation (Jackson, 1996). Likewise, while it 

has been suggested planning and management processes can encourage the reconciliation of 

Indigenous and non-Indigenous peoples’ interests and knowledge in particular places and regions 

(Ross et al., 1994) this can only occur if such processes are organised and implemented in a manner 

appropriate to Indigenous decision-making and involvement. Conventional planning concerned 

foremost with the production of a plan through the adoption of rigid mechanisms leaves little scope 

for incorporation of the diverse interests and values of all stakeholders. Additionally, planning 

procedures conducted through centralised top-down methods with little incorporation of context-

specific process or meaningful consultation with those whom the plan will most directly affect, has 

left little room for Aboriginal participation in the past (Davies and Young, 1996). 

1.2.4 Indigenous land and sea management as CBNRM in 
Australia 

The phrase land and sea management is used in this thesis to refer to all aspects of the care and 

management of the environment as understood by Indigenous Australians. This care for the 

environment is more than ‘natural resource management’ as understood by policy makers and the 

general community (Johnston et al., 2007; Posey, 1999). Much of the international literature on 

natural resource management assesses the result of efforts to control nature in order to harvest its 

products, reduce its threats, and establish highly predictable outcomes for the short-term benefit of 

humanity (Holling and Meffe, 1996). Indigenous people perceive the management of their 

environment as a custodial process of caring for something that does not belong to them, but which 

is being looked after for the next generation (Bardi Jawi Niimidiman Aboriginal Corporation RNTBC, 

2013; Moorcroft et al., 2012). This is elaborated upon by Altman and Kerins: 

Indigenous people have a different ontological relationship to the land and its animate resources that 

provide the grounds for personal identity. For many, it is based on a spiritual connection, obligations 

to occupy and nurture a landscape that is perceived as sentient and dear. People have an ethic of care 

and custodianship and personal relationship to the land and species and sites of significance; this 

means the condition of country is linked to their sense of self-worth, notions of being and wellbeing 

and happiness and sense of future hope (Altman and Kerins, 2012 p 221). 

In Australia, Indigenous people are significant landholders with responsibility to manage substantial 

tracts of land and sea Country (Altman and Kerins, 2012; Altman et al., 2011; Dhimurru Aboriginal 

Corporation, 2015; Hill et al., 2013). This includes the maintenance of Indigenous Knowledge 

systems, and support for intergenerational transfer of such knowledge, which underpins and is the 

foundation of all culturally informed and connected actions on ancestral lands (Moorcroft et al., 
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2012; Walsh et al., 2013). Therefore, land and sea management includes, but is not limited to, on-

ground physical actions; cultural management actions; being present on Country; engaging in 

research; monitoring and evaluation; and engaging in planning and decision-making processes (see 

Dhimurru Aboriginal Corporation, 2015; Ens et al., 2012b; Putnis et al., 2008; Sithole et al., 2008; 

Wunambal Gaambera Aboriginal Corporation, 2010).  

With a history of 65,000+ years as active custodians of Australia’s vast land and seascapes, each of 

the more than 250 Australian Indigenous language groups has developed their own unique 

knowledge base for managing resources within their clan boundaries. Each language group has 

further experienced their own unique struggles in seeking legal recognition as the legitimate 

custodians of their land and sea (Moorcroft, 2016). The Mabo High Court decision of 1992 recognised 

the entitlements of Indigenous people to their ancestral lands under their customary law (Neate, 

2002). Indigenous Australians continue to aspire to control, direct and manage their lands and 

waters, within the dominating Euro-Australian land management paradigm (Moorcroft, 2016), so as 

to maintain customary practices, and create opportunities for new and innovative livelihoods that 

sustain traditional connections to Country (Altman, 2012; Ligtermoet, 2016; Luckert et al., 2007; 

Whitehead et al., 2009; Zander et al., 2014). 

Distinct from the broader natural resource management sector in Australia, Indigenous land and sea 

management is defined by the unique motivations, knowledge and cultural expression of each 

Traditional Owner group, and an underlying sense of responsibility to their relationship with Country 

(Putnis et al., 2008; Sithole et al., 2008). Aboriginal relationships to land link people to ecosystems 

rather than giving them dominion over them (Rose, 1996). This is expressed succinctly by Rose: 

Country in Aboriginal English is not only a common noun but also a proper noun. People talk about 

country in the same way that they would talk about a person: they speak to country, sing to country, 

visit country, worry about country, feel sorry for country, and long for country. People say that 

country knows, hears, smells, takes notice, takes care, is sorry or happy. Country is not generalised or 

undifferentiated...country is a living entity with a yesterday, today and tomorrow, with a 

consciousness, and a will toward life. Because of this richness, country is home, and peace; 

nourishment for body, mind, and spirit; heart’s ease (Rose, 1996 p 7). 

The importance of place and the situated context of knowledge is deeply embedded in Aboriginal 

people’s language and in ways of speaking in and about Country (Muir et al., 2010). Their knowledge 

systems, which sustain ecological processes and the social roles and responsibilities between people, 

other living creatures, and the wider environment, underpins the management of land and sea (Muir 

et al., 2010). 
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Kinship and language, as well as many other facets of Aboriginal and Torres Strait Islander culture, 

are interwoven with the land and sea management activities Indigenous managers undertake, which 

in turn shapes their health and well-being (Burgess et al., 2009; Gorman and Vemuri, 2012; Hunt et 

al., 2009). For many Indigenous people, health of Country is inextricably linked with human health. If 

Indigenous people fail in their obligations to keep Country healthy, it is assumed that the health of 

the Traditional Owners will also fail (Green et al., 2009). 

Local Indigenous guardianship of natural resources is of great significance to Australian biodiversity 

conservation (Altman and Whitehead, 2003; Natural Resource Management Ministerial Council, 

2010; Whitehead et al., 2003a). Community based natural resource management is particularly 

suited to Indigenous management of natural resources as it seeks to meet conservation objectives 

while improving the position of communities who have been denied substantive participation in 

decision-making that impact on their well-being and livelihoods (Li, 2002 p 265). The holistic 

approach of CBNRM to incorporate environmental, socioeconomic and cultural considerations in 

decision making, is in keeping with the holistic view of land and sea management in Indigenous 

culture. 

The actions of Indigenous custodians in managing and ‘looking after Country’ are diverse (Altman and 

Kerins, 2012; Hill et al., 2013; Robinson et al., 2016; Robinson et al., 2014). In recent times there has 

been significant political focus on, and support for, Indigenous land and sea ‘ranger groups’ as foci 

for on-ground ecological management. The vast majority of Indigenous ranger groups in operation 

across Australia formed from community-driven action with some degree of assistance from 

Aboriginal Land Councils, Aboriginal Corporations, government agencies, local community 

organisations and NGOs (Altman et al., 2007; Putnis et al., 2008; Woodward, 2008; Yunupingu and 

Muller, 2009). Each group has evolved in accordance with their own unique combination of 

environmental, socio-cultural and economic objectives and goals (Dhimurru Aboriginal Corporation, 

2013; Wunambal Gaambera Aboriginal Corporation, 2010). This diversity in Indigenous land and sea 

management efforts and capability to respond to social-ecological threats is highlighted in Chapter 5. 

A significant increase in Australian Government spending since 2007, particularly through the 

Working on Country and Indigenous Protected Area (IPA) programs, has led to significant 

formalisation of the activities of many ranger groups. Most ranger groups now follow a work plan 

strongly influenced by key management objectives, prioritised in their Healthy Country Plans and 

developed in consultation with Australian Government representatives (Auditor-General 2011, Hill et 

al. 2011). As at the 30th September, 2018 the Australia Government was funding 839 full time ranger 

positions in 123 ranger groups across the Country. This includes the Dhimurru Rangers whose land 

and sea management activities contribute to a case study in Chapter 5. 
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The management of fire, feral plants and animals are central components of many ranger work plans, 

with some groups involved in delivering on a range of environmental services, some under fee-for-

service and other economic enterprise arrangements, including: surveying and controlling weed 

infestations; monitoring marine turtle and dugong populations; implementing fire management 

programs; protecting and maintaining cultural sites; and identifying and monitoring threatened 

species (Gorman and Vemuri, 2012; Luckert et al., 2007; Robinson et al., 2016; Wunambal Gaambera 

Aboriginal Corporation, 2010). The extensive and diverse suite of land and sea management actions 

undertaken by one group, the Adjumarllarl Rangers, is revealed in Chapter 4.  

Some ranger groups also work in border protection and are engaged in quarantine control and 

identifying the illegal movement of people and goods, including foreign fishing (Muller, 2008). 

Arguably, these activities are seen by non-Indigenous funding providers as delivering ‘tangible’ 

management outcomes, as it is easier to quantify an economic return and demonstrate ‘value for 

money’ in the devolution of government funds for Indigenous land and sea management activities. 

However, recent research has demonstrated that Indigenous land and sea management programs 

make a significant contribution to regional economies and can also make a vitally important 

contribution to economic development in rural areas, with multipliers commonly exceeding that of 

other key regional industries such as agriculture and mining (Jarvis et al., 2018). 

Also significant, but less recognised, is the role many more individuals and family groups play in 

managing their Country on a daily basis outside formalised land and sea management programs by 

being on Country; sharing stories and songs about Country; observing and engaging Country through 

conversation; maintaining sacred sites; enacting knowledge to collect plant and animal resources, 

and in preparing resources for consumption, medicinal purposes, construction and arts and crafts. 

Each of these activities is executed by drawing on a locally-tailored, place-enacted system of 

Indigenous Knowledge. The importance of these land and sea management actions and roles, which 

are complementary to ranger work, are revealed in Chapter 6. 

Unlike more ‘tangible’ ecological actions related to ‘fire and ferals’ management, very little financial 

support has been afforded to recording, documenting and sharing Indigenous Knowledge. There is a 

paucity of programs and resources available to support elders to engage youth in learning language 

and culture and maintaining connection to Country: the key foundations of Indigenous Knowledge 

systems. As much Indigenous Knowledge is encoded in the local language, traditional custodians hold 

grave concerns their knowledge is being lost with the elders as they pass away, and before sufficient 

intergenerational transfer has occurred. Building co-research partnerships to address these concerns 

is a key theme in Chapter 7. 
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1.2.4.1 Indigenous Protected Areas 

The most significant shift to co-management arrangements between Indigenous landowners and the 

Australian Government has occurred with creation of Indigenous Protect Areas (IPAs). Funding of this 

program, together with Working on Country funding (May, 2010), contributes the majority of 

investment by the Australian Government in Indigenous NRM. In the creation of IPAs, Indigenous 

land owners voluntarily declare their intent to manage all or part of their estates for conservation, in 

a co-management arrangement with the Australian Government. This commitment results in 

Indigenous land being incorporated in the Australian National Reserve System, the ‘cornerstone’ of 

national efforts to provide long-term protection of terrestrial biodiversity. Management 

arrangements are set out in a comprehensive Plan of Management (sometimes called a Healthy 

Country Plan), often developed by on-ground Indigenous partners with federal government 

representatives and other partners (e.g. NGOs), and endorsed by Traditional Owners (Davies et al., 

2013; Hill, 2011).  

As of 2018 there were 75 IPAs across Australia, covering approximately 67 million hectares, which 

constitutes approximately 44% of land held under the National Reserve System. Close to 60 per cent 

of IPAs are managed by Australian Government-funded Indigenous ranger groups, with the majority 

of the rest cared for by volunteers, or rangers supported in other ways. Benefits to Indigenous 

landholders of being part of a co-managed IPA include the ability to access resources, including 

wages and operational funds and other support, to carry out the land management work required to 

conserve the ecological and cultural values of the IPA (Ross et al., 2009). This includes considerable 

support in developing the aforementioned Plan of Management. The IPA partnerships deliver benefit 

to the Australian Government via supporting natural resource management outcomes as well as key 

Indigenous policies related to employment and Closing the Gap (Australian Government, 2019). Such 

partnerships with Indigenous Australians have delivered successful outcomes for the environment, 

capacity-building, social welfare and employment. A review of the operations of five Indigenous 

Protected Areas for the period 2009-2015 showed an investment of $35.2m from the government 

and third parties generated $96.5m worth of social, economic, cultural and environmental outcomes 

and 28 of 35 program outcomes directly aligned with government strategic priorities (Social Ventures 

Australia, 2016). 

A review of the Australian Government’s Working on Country funding program for Indigenous 

rangers revealed that participants involved in the Program saw a need for supporting broader 

community involvement, including resources for back to Country trips to build stronger links 

between Traditional Owners and on-Country rangers undertaking land and sea management 

activities on their behalf (Smyth, 2011). Consistent with this approach, some interviewees wanted to 
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see a greater emphasis on cultural heritage outcomes, which they feel are overshadowed by the 

strong focus on biodiversity outcomes (Smyth, 2011). 

There is a level of recognition that Indigenous peoples and their knowledge systems have an 

important contribution to make in the management of Australia’s biodiversity (Natural Resource 

Management Ministerial Council, 2010); partially evidenced by Australian Government spending on 

Indigenous land and sea management programs. Australian Government support of Indigenous 

aspirations related to the maintenance, preservation and renewal of traditional knowledge and 

culture, and recognition that these are intimately connected to Indigenous well-being and ecosystem 

health (Burgess et al., 2009; Garnett et al., 2009), is less evident. There is also a general lack of 

understanding of what constitutes Indigenous Knowledge as it relates to natural resource 

management, and how this knowledge can inform, and benefit, the development of mainstream 

resource management plans and policy (Ens et al., 2012a). 

1.2.5 The importance of social networks in CBNRM  

Natural systems are dynamic, unpredictable, and increasingly changing as a result of a barrage of 

threats and issues. Effective management of these systems by community-based natural resource 

managers requires continuous learning through access to new and diverse sources of information 

and resources to respond to environmental feedback (Berkes and Folke, 1998b). Social networks are 

therefore gaining attention because they enable different actors to collaborate and coordinate 

management efforts through more effective distribution of resources and information (Crona and 

Bodin, 2006). 

A social network comprises a set of actors and links between the actors, as individuals, organisations, 

groups, boards or even sociocultural entities (Scott, 2017; Wassermann and Faust, 1994). Social 

networks can be thought of as the ‘wiring’ for sociocultural processes. As such, networks can be used 

to identify and build social capital; one of the building blocks of sustainable CBNRM. Examination of 

networks identifies ‘connectors’ or ‘hubs’: actors that connect clusters of individuals or groups which 

would otherwise be unconnected. Hubs can also be points of vulnerability in that their removal could 

have significant impact on the integrity of the whole network and its functional ability.  

Bonding and bridging links are two major structures of interest in CBNRM social networks. Bridging 

links extend beyond the community and create access to a more diverse range of resources including 

funding and knowledge. Bonding links are those that exist between actors within a ‘community’ or 

other collective NRM group and are necessary to disperse or absorb resources. Bridging links may be 

formed by the motivations of a broker: an individual, organisation or institution that actively 

facilitates access to resources which are outside the capacity of a ‘community’ (defined group). 
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Bridging organisations (Hahn et al., 2006) have been assessed as to how they have connected local 

actors with other levels of governance to generate legal, political and financial support (Hahn et al., 

2006). Key persons have been identified as the unit for collaboration (Hahn et al., 2006), being more 

important for networking than organisational structure (Hoff, 1998).  

According to Walsh (1995) qualities essential to development and maintenance of effective networks 

in the context of multi-stakeholder NRM are open communication, honesty, understanding, respect, 

a willingness to change views and reciprocity. Networks often require shifts in power to make them 

more equitable and functional (Castells, 2011), which is important to consider during the process of 

identifying and analysing networks that support Indigenous land and sea management.  

Networks have assumed a place of prominence in the literature on public and private governing 

structures, gradually nudging hierarchies and markets as the foremost means for organising to 

address complex problems, sharing scarce resources, and achievement of collective goals (Weber 

and Khademiam, 2008). There has been limited research however into the social networks that 

support Indigenous land and sea management. This is somewhat surprising given the attention 

shown to comparable support networks in other areas of environmental management in Australia, 

including Landcare-style programs such as Coastcare and Rivercare as well as regional NRM networks 

(see Cary and Webb, 2000; Curtis and Lockwood, 2000; Curtis and Van Nouhuys, 1999; Sobels et al., 

2001; Wilson, 2004). 

1.2.6 Knowledge as a critical resource for CBNRM 

Social networks facilitate the flow of resources required for effective CBNRM. The thesis treats 

knowledge as a particularly critical resource to achieve optimal land and sea management outcomes. 

This includes knowledge held by Indigenous land and sea managers, and knowledge imparted to 

Indigenous land and sea managers by critical network actors to support them to achieve their 

management goals. Knowledge is socially mediated information (Berger and Luckmann, 1991). This 

means that different groups: societies; communities; and professions etc., develop forms of 

discourse that frame and give meaning to the information that is brought in (Weber and Khademiam, 

2008). In the management of land and sea, different sets of actors know the problems and challenges 

and perceive possible solutions through their engagement with the problem. The challenge is to find 

ways in which this knowledge can be distributed across participants and integrated across networks 

to form a base of knowledge that can be used by the network to address wicked problems. Herein 

lies the need and role for critical network actors in facilitating and translating knowledge. 

Knowledge may be brought into use as a product of co-research and co-management between actors 

in a social network, and evolve as co-produced knowledge, and/or co-produced tools that represent 
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knowledge (Zurba et al., 2019). Weber and Khademiam (2008) see knowledge sharing and 

integration as critical in building collaborative capacity in order to address complex management 

issues, and define collaborative capacity as the measure of network effectiveness. 

Berkes (2009) states that co-management can be considered a knowledge partnership. Davidson-

Hunt and O’Flaherty believe that co-production is vital to Indigenous CBNRM, ‘given that planners 

and Indigenous peoples rarely have a common understanding of the issues at hand and tend to speak 

past one another’ (Davidson-Hunt and O'Flaherty, 2007 p 293). However, if partners can collaborate 

in a process of knowledge production, it is likely they will also build collaborative capacity. According 

to Davidson-Hunt and O’Flaherty:  

One of the goals of collaborative research is not simply to document knowledge but to have 

researchers and indigenous people engage in dialogue about their respective understandings of 

diverse phenomena (Davidson-Hunt and O'Flaherty, 2007 p 294).  

Identifying and engaging with local place-based knowledge is critical to understand how people 

relate to place (Agnew, 1987; Masterson et al. 2017). Understanding peoples’ connection and 

relation to place is key to understanding individual and community drivers and motivations for 

engaging in CBNRM. Individual connection to place is forged through knowledge production about 

place: it is localised, embedded, and invested in practice (Carlile, 2002). Knowledge therefore has a 

‘situated’ dimension to it, in that it must be understood in the context of its practice in a geographic 

setting, a particular point in time, or within a particular set of relationships (Nicolini et al., 2003). 

Johnson argues that the protection of place-based knowledge means continuing to protect and 

encourage Indigenous language skills (Johnson, 2012 p 834).  

Knowledge generated from learning via experience tends to create highly situational knowledge. 

Some scholars refer to this as ‘local knowledge’ (Weber and Khademiam, 2008) however Turnbull 

(2000) argues that all knowledge systems, western science included, are local, placed knowledges 

and: though knowledge systems may differ in their epistemologies, methodologies, logics, cognitive 

structures or in their socio-economic contexts, a characteristic that they all share is their localness 

(Turnbull, 2000 p 19). 

There are instances where Indigenous Ecological Knowledge (IEK) has been engaged with to inform 

Australian Government-driven environmental management processes (Jackson et al., 2011; Liedloff 

et al., 2013; Woodward et al., 2012). Additionally, isolated collaborations between Indigenous 

Knowledge holders and non-Indigenous researchers have generated new co-produced knowledge to 

inform more effective on-ground environmental management (Bayliss et al., 2018; Ens et al., 2010; 

Ens et al., 2012a; Jackson et al., 2014b; Ziembicki et al., 2013). 
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However, such efforts to engage with IEK are still considered unusual and there remains a dearth of 

specific programs, funding and resources for Traditional Owners to document and record IEK so that 

they may create avenues and opportunity for increased education, awareness and respect for 

Indigenous Knowledge systems as both a foundation for Indigenous well-being and livelihood 

development.  

The thesis engages with this idea in Chapter 7, through a joint reflective process involving an 

Indigenous co-researcher and the author. 

1.3 Thesis outline  

The four data chapters that focus on Indigenous land and sea management networks (Chapters 4-7) 

are represented, together with their key attributes, in Figure 1.1. The key attributes include: the scale 

(organisational or individual) of network brokering each chapter primarily assesses; the type of 

support the network broker delivers (funding and resources for more tangible Indigenous land and 

sea management activities vs knowledge and capacity building networks); and aspects of Indigenous 

land and sea management providing the focus for network assessment. Indigenous Knowledge has 

been placed at the centre of the Indigenous Land and Sea Management section of the diagram in 

recognition of the central role it plays in the network, even if it isn’t explicitly recognised in the 

relevant chapter. 
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Figure 1.1 Conceptual diagram showing how the different Chapters engage with different aspects of Indigenous 
land and sea management and the types of networks they focus on. 

1.3.1 Chapter 1: Introduction 

The Introduction outlined an argument for why Indigenous Australians’ involvement in the 

management, and planning for management, of Australia’s land and sea should be supported. It 

revealed that social networks are important in supporting the management of complex natural 

systems, such as those managed by Indigenous land and sea managers, and highlighted the benefits 

of co-management arrangements in bringing multiple knowledge systems to bear in seeking best 

possible management outcomes. It further identified that there has been limited research into the 

social networks that support Indigenous land and sea management in Australia, which is surprising 

given the large investment in this sector. This has resulted in little knowledge on current social 

networks, their effectiveness or otherwise, or methods and options for supporting future equitable 

inclusion of Indigenous Australians in the planning and management of Australia’s land and sea. In 

response, the thesis will identify the roles and actions of critical network actors who are working to 

connect previously separate, or weakly linked, social networks in this space. Indigenous Knowledge 

as a critical component, and resource for Indigenous land and sea management, was also outlined 

and will receive further attention in the body of the thesis.  

1.3.2 Chapter 2: Methods 

Chapter 2 identifies and explains the choice of methods adopted to fulfil the research objectives. 

Numerous methods were engaged including: stakeholder analysis; semi-guided interviews; 

participant observation, and participatory action research methods which facilitated the co-

development of research. The methods chapter also provides reflection on the evolving choice of 

methods through the stages of the thesis research, moving toward post-colonial methods of enquiry 

in the latter research chapters. 

1.3.3 Chapter 3: Wetland managers perspectives on threats, 
issues and management limitations 

Chapter 3 seeks to develop the context within which Indigenous land and sea management is 

undertaken in the Top End of the Northern Territory, Australia. Using wetland management as a 

focus for stakeholder interest, results from interviews, field visits and participant observation are 

drawn on to identify: key stakeholders’ current activities and management goals; the management 

threats and issues of concern to them (in wetland management); and barriers and options for future 

management.  
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Thirty-one respondents are further queried about their management-related communication with 

other stakeholder groups in the region. The interviews reveal a disconnect with Aboriginal land 

managers, providing the context and argument for the thesis to focus on this ‘stakeholder’ group and 

assess the networks that facilitate Indigenous involvement in land and sea management. 

1.3.4 Chapter 4 (Paper 1): Social networking for Aboriginal 
land management in remote northern Australia 

In more remote regions, Aboriginal land and sea managers often face increased challenges and 

barriers to achieving their management goals as a result of: a lack of access to knowledge and 

resources; poor infrastructure; seasonal access issues; and limited institutional support. It is 

hypothesised that the building of social networks is likely to be particularly important for land and 

sea management outcomes on remote Aboriginal lands.  

Drawing from document reviews, semi-structured interviews and participant observation, this 

Chapter identifies and describes the social networks that deliver information and resources to an 

Aboriginal land management group in the Top End of the Northern Territory: the Adjumarllarl 

Rangers based in the community of Kunbarllanjnja in western Arnhem Land. It examines the role of 

key individuals in facilitating the building of these networks, and questions the resilience of the 

network structure because of its reliance on an unstable network hub.  

1.3.5 Chapter 5 (Paper 2): Hunting boars, horses and 
crocodile eggs to fund feral ant management: Building 
alternate support for Indigenous management of 
social-ecological systems in northern Australia. 

Aboriginal land and sea managers are well placed to identify threats to social-ecological systems in 

northern Australia. However, their capacity to respond is constrained by a lack of social networks 

with external individuals and organisations with the resources and specialist expertise to tackle  

them. Two case studies involving the management of pest ants are drawn on to investigate the 

potential for a regional research network to build the capacity of Indigenous land and sea 

management groups to respond to social-ecological change.  
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1.3.6 Chapter 6 (Paper 3): Co-developing seasonal calendars 
to communicate Indigenous Knowledge for ecosystem 
management: Northern Australia and beyond 

Australian Indigenous Knowledge systems are unique and complex, but generally invisible to non-

Indigenous people. When government-led resource management planning processes are imposed on 

Indigenous people, Indigenous contributions may be dismissed or devalued due to prejudice 

underpinned by a lack of understanding or misunderstanding of Indigenous Knowledge systems and 

their contribution to managing Australia’s biodiversity. 

Unfortunately, methods, processes and tools that might facilitate cross-cultural appreciation of 

Indigenous Knowledge are elusive. Through participatory research involving senior knowledge 

holders of two Aboriginal language groups, a unique tool is identified for engaging Indigenous and 

non-Indigenous people in dialogue about Indigenous Knowledge, for incorporation into water 

planning, and for facilitating more general engagement, recognition and respect, by the broader 

community. 

Through the development of this boundary tool, this Chapter also highlights the critical role of a 

researcher as a bridging (network) actor in brokering Indigenous inclusion in resource management 

planning and supporting and enabling senior Traditional Owners to become cross-cultural knowledge 

brokers. 

1.3.7 Chapter 7 (Paper 4): Transforming cross-cultural 
water research through trust, participation and place 

Building on Chapter 6, Chapter 7 further examines the role of a researcher as a critical bridging 

(network) actor in brokering Indigenous inclusion in resource management planning and supporting 

and enabling senior Traditional Owners to engage in mutually-beneficial research.  

In partnership with an Aboriginal co-researcher, the role of the researcher in partnering with 

Aboriginal land and sea managers at a local scale, to act as a bridging individual (and network broker) 

with government NRM planning processes is interrogated. The Chapter teases out how positive and 

empowering social networks can develop between Indigenous land and sea managers and 

researchers in order for co-research to occur. 
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1.3.8 Chapter 8: Key findings and discussion 

In conclusion, the thesis reveals how key brokers and their networks currently facilitate and 

strengthen the involvement of Indigenous people in land and sea management. With a view to the 

future, it also considers the following questions: 

 Where must network creation intensify and strengthen to build resilience in Indigenous 

land and sea management, with a view to the future?  

 Where else might network brokers use their knowledge of Indigenous land and sea 

management together with their connection within broader networks to build greater 

support and advocacy? 

1.4 Publications arising from the thesis 

Table 1.1 Publications arising from the thesis research and their location in the thesis 

Thesis Chapter and 
corresponding Paper/Book 
Chapter title 

Publication details Authors 

Chapter 3: Wetland managers 
perspectives on threats, issues, 
and management limitations 

Unpublished Report to National Centre for 
Tropical Wetland Research (nctwr), Darwin. 

Woodward, E. 

Chapter 4: Social networking for 
Aboriginal land management in 
remote northern Australia¹ 

Published in Australasian Journal of 
Environmental Management, December 
2008, 15(4) 241-252 

Key findings and recommendations from this 
research have also been incorporated in the 
report: 

Putnis, A., Josif, P. and Woodward, E. 2008. 
Healthy Country, Healthy People: Supporting 
Indigenous engagement in the sustainable 
management of Northern Territory land and 
seas. CSIRO Sustainable Ecosystems, Darwin.  

Woodward, E. 

Chapter 5: Hunting boars, horses 
and crocodile eggs to fund feral 
ant management: Building 
alternate support for Indigenous 
management of social-ecological 
systems in northern Australia. 

Journal Paper submitted to Local 
Environment.  

 

Woodward, E. 

Chapter 6: Co-developing 
Indigenous seasonal calendars to 
inform ecosystem management: 
Northern Australia and beyond 

Invited Book Chapter in Islands of Hope (In 
preparation), ANU Epress, Australian National 
University, Canberra. Prof Paul D’Arcy (Ed) 

 

Woodward, E. L. 
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Ngan’gi Seasons Calendar published in 
Summary for policymakers of the thematic 
assessment of land degradation and 
restoration, 2018, Intergovernmental Science-
Policy Platform on Biodiversity and Ecosystem 
Services (IPBES).  

Chapter 7: Transforming cross-
cultural water research through 
trust, participation and place 

Journal Paper published in Geographical 
Research, May 2016; 54(2) p.129-142  

Woodward, E. 
and Marrfurra 
McTaggart, P. 

¹ Shortlisted for the Eric Anderson Award for the best journal article from the 22 published in the Australasian 
Journal of Environmental Management (AJEM) 2008-2009. 

 

The Chapters resemble the papers with the exception that all references have been compiled in the 

Bibliography section of the thesis. Paper appendices have also been consolidated.
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Chapter 2 Methods 

2.1 Research approach 

At the outset of this thesis research I aimed to identify and assess communication networks and the 

techniques and technologies used for communication both within and between organisations 

involved in wetland management in the wet-dry tropics of the Northern Territory. 

In 2001, a stakeholder analysis was performed to identify key players involved in the management of 

the region’s wetlands (Chapter 3). The stakeholder analysis involved a review of Northern Territory 

Government reports to determine the agencies with greatest investment in wetland-related issues 

and management. Several workshop reports provided insight into the major players within the field 

(Whitehead et al., 1998). The reports included reference to individuals from Federal, Territory and 

Local Government, representatives of wetland user groups such as fishers and hunters, conservation 

groups, NGOs, Aboriginal organisations, academics from Charles Darwin University and the Tropical 

Savannas Cooperative Research Centre, and local land managers including pastoralists and members 

of Landcare groups. The snow-ball method consistently revealed several other names, who were also 

contacted for interviews. After talking with representatives of the Northern Land Council they 

provided a list of Aboriginal ranger groups that were actively managing wetlands, and suggested I 

contact some of the ranger coordinators listed. The Northern Land Council is a body corporate 

established under the Aboriginal Land Rights (Northern Territory) Act 1976 (Commonwealth). The 

Council has statutory obligations under the Act to ascertain and express the wishes of Aboriginal 

peoples about the management of their land, and legislation about their land, which includes 

negotiating on behalf of Traditional Owners with peoples interested in using Aboriginal land or land 

under claim (see http://www.nlc.org.au). 

Through subsequent stakeholder interviews and discussions (conducted in 2002) a consistent 

message arose that ‘Aboriginal people’ were generally considered as being outside the 

communication sphere when it came to cross-stakeholder communication. Further, there was a 

sense of not knowing how to engage with Aboriginal land managers or an awkwardness of not doing 

it well where it was mandated. Following my visit to the fledgling Thamurrurr Aboriginal ranger 

group, during their first land management planning workshop at Port Keats in late 2002 (see the 

Preface for a description of this), I took stock of my research aim. I considered the fact that, at that 

time, about 85% of the Northern Territory coastline and 50% of the landmass was owned by 

Aboriginal people, with a significant proportion designated Aboriginal freehold title under the 

Aboriginal Land Rights (Northern Territory) Act (1976). Where was the role for, and recognition of, 

http://www.nlc.org.au).
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Aboriginal people as wetland managers when they owned at least 50% of all the Top End wetlands of 

the Northern Territory? I spoke at length with the Indigenous Land Management Facilitator for the 

Top End, whose role it is to provide higher level support to Aboriginal ranger groups. Subsequently, 

in 2003 I accompanied him on a two-week bush trip across Arnhem Land in the Northern Territory to 

visit numerous remotely located Aboriginal ranger groups, to learn about their work, and identify 

some of their successes and challenges. The findings of these interviews supported my new theory 

that Aboriginal people were quietly working away at land management, mostly in isolation from 

other stakeholder groups, but that the barriers they faced in undertaking management actions were 

significant. In response to these initial research findings I felt compelled to pivot the focus of my 

research toward an assessment of Indigenous land and sea management in order to identify the 

reasons why communication was lacking with other land management groups and determine how 

this could be improved.  

Eisenhard and Graebner (2007) state that sound empirical research begins with strong grounding in 

related literature, followed by identification of a research gap and formulation of research questions 

to address the gap. In this instance, the available literature failed to reveal the research gap, and 

initial research questioning led to identification of a research gap which then stimulated the 

development of further research questions and a refocusing of the research aim (Eisenhard and 

Graebner, 2007). Essentially my research was redirected toward a new, phenomenon-driven 

question. This is not uncommon in qualitative research, where research questions may change and 

be refined as the inquirer learns what to ask and to whom questions should be addressed (Cresswell, 

2003). Agee (2009) concurs with this idea, asserting that initial questions are tentative, exploratory 

and only a ‘beginning point’ in the inquiry process while Cresswell (2007) notes that qualitative 

questions are ‘evolving’ as research progresses. Concurrently, practitioners working with Aboriginal 

groups and organisations were starting to push back on the assumption and treatment of Indigenous 

people as ‘one stakeholder among many’ rather than as recognised Traditional Owners of Country. 

This was evidenced in the response to Northern Territory government planning processes underway 

in the Darwin Harbour and at the Daly River (Jackson, 2004).  

In the context of my preliminary observations it was timely to focus attention on the role of 

Aboriginal people in managing the land and seascapes of northern Australia given their significance 

as landowners and managers recognised by law, as well as having pre-colonial attachment and 

connection to their Country founded in ancestral and intergenerational obligation to care for that 

Country. The thesis advocates for methodological pluralism. A flexible approach to selecting research 

methods was critical in responding to the research questions that emerged and evolved. For 

example, after undertaking a set of stakeholder interviews (described in Chapter 3), the opportunity 

arose for me to undertake a fieldtrip that exposed me to further opportunity to build on the research 
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findings via participant observation (discussed in Chapter 4). This field trip also led me to being 

introduced to the Adjumarllarl Rangers, and being exposed to them led to the focus of the case 

studies adopted in Chapters 4 and 5 (with associated research undertaken during 2004 and 2005). 

Little discussion of the underlying ontological frameworks that informed the research process, and 

indeed strengthened as the thesis progressed, is included within the data chapters. In complex ways, 

ontology (beliefs about the world) and epistemology (ways of knowing the world) are linked to the 

methods we choose to use for research (Morgan, 2007). The frameworks we choose, or which 

emerge as we critically reflect on our research and our role in the research process, also directly 

inform the choice of methods that we select to elucidate information.  

Each of the methods employed in this thesis is described within the individual research chapters and 

include literature reviews, document analysis, interviews (in-depth, semi-structured and open), social 

network analysis, direct observation, participant observation and a degree of immersion – through 

frequently visiting and staying for periods in three Aboriginal communities over several years. I found 

that my chosen methods frequently had to adapt to the immediate research situation. I also found 

that my methods evolved over the period of the thesis, from predominantly researcher-imposed and 

directed questioning to more participatory methods of research engagement.  

This section provides a fuller reflection on the methods chosen. The research approach is critiqued in 

Chapter 8. 

2.2 Research methods 

A form of triangulation, adopting more than one method to generate multiple kinds of data about 

the research issue, was employed in the thesis research. This was to broaden and strengthen the 

research data, rather than cross-check findings, understanding that in doing so weaknesses of any 

single method might be compensated by the strengths of others. A brief overview of the key 

methods adopted in the thesis is outlined here. 

2.2.1 Stakeholder analysis 

Stakeholder analysis (SA) builds understanding of a system by identifying key actors or stakeholders 

and assessing their respective interests in that system (Grimble and Wellard, 1997). The general 

purpose of SA may be seen as providing a methodology for better understanding environmental and 

development problems and interactions through comparative analysis of the different perspectives 

and sets of interest of stakeholders at various levels. Any policy or intervention is likely to have 

consequences that bear differentially on different groups and individuals. Unless one knows what 
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these differential effects are likely to be, it is impossible to assess the value or worth of that 

intervention or policy (Reed et al., 2009). The process is therefore intended to help determine 

efficient, equitable and environmentally sustainable development strategies and ‘socially-best’ 

policies and interventions. 

Stakeholder analysis and semi-structured interviews are outlined in Chapter 3. They identify the 

range of groups involved in the use and management of wetlands and their respective interests. An 

initial list of stakeholders was determined via document analysis of workshop reports and 

management plans. Through interviews, stakeholders in the initial list identified further people of 

interest to the study in a cumulative manner. The stakeholder analysis was critical in developing the 

research context as well as refining the key research questions. Specifically, its use enabled 

identification of a stakeholder group that appeared to be marginalised in wetland management and 

decision-making. This stakeholder group became the focus of the thesis. 

2.2.2 Interviews 

Interviews proved to be a rich source of qualitative data and were heavily used throughout the 

thesis.  

For the research undertaken in Chapter 3, 31 structured interviews were conducted with diverse 

stakeholders identified as contributing to wetland management in the Top End of the Northern 

Territory. The aim of the interviews was to determine key perceived issues and threats, and barriers 

and opportunities in their management. Each interview lasted between 30 minutes and two hours 

with most of the interviews audio-recorded, and later transcribed. Less structured interviews and 

discussions were also conducted with a further 26 people, with notes taken during the conversations.  

A combination of structured and unstructured interviewees was chosen deliberately. Structured 

interviews were chosen at the beginning of the thesis research when I was new to the research 

question and knew little about the research context, including the role of key stakeholders, the 

regional context and the socio-political landscape. The structured questioning allowed for the quick 

gathering of comparable material across multiple interviews, whilst building confidence in the 

subject matter, and confidence in engaging face-to-face with a very diverse cohort of interviewees, 

from a university Dean to a grass-roots NGO, in an unfamiliar context.  

Following this initial period of structured interviewing, I engaged in conversational style questioning 

of research participants, as my knowledge of the subject area grew, and I sought to delve deeper in 

querying themes identified in this first phase of data collection. Chapters 4-7 involved engagement 

with smaller cohorts of research participants, and longer periods of engagement, during which 
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participant observation, conversational-style questioning, participatory action research, and finally 

co-developed and co-critiqued research methods were chosen. 

A conversational-style interview approach to elucidating information from research participants also 

proved, in some instances, to be the only social- and culturally-appropriate style when engaging with 

people not familiar or comfortable with being questioned or asked about their personal views and 

opinions. While this was particularly the case for Aboriginal respondents, I found that the response of 

other interviewees, including pastoralists, was markedly different when they were questioned in 

different environments, such as responses made on their rural property versus those made in a town 

setting.  

Further, conversational-style questioning was frequently paired with participant observation 

techniques, whereby I joined the interviewee in their usual environment. This was a beneficial 

approach as the respondent was put at ease by being in a familiar and comfortable environment 

where they were the expert. I found this allowed the power-differential between the interviewee 

and interviewer to re-adjust, as the interviewee, comfortable within their space and domain, sought 

to demonstrate and impart their knowledge, consistently drawing on observations of their 

environment to reveal more snippets of information, stories and reflections. 

Not surprisingly, place-based questioning and discussion via open and semi-structured interviews 

methods delivered the richest qualitative data when interviewing people about their personal 

experiences with natural resource management. I believe significantly less information would have 

been revealed if the interviews had been more structured and undertaken anywhere other than 

within the environment the interviewee was reflecting upon. In the case of one interviewee who was 

initially interviewed at her home, once we went to the urban wetland site that she helped managed 

as part of a ‘Friends’ group, she recalled significantly more information about the site, showing me 

some of the management actions undertaken and passionately revealing concerns about threats to 

the site. On another occasion I met with a pastoralist at an inner-city business he helped manage 

part-time. He was not particularly engaged; wasn’t forthcoming about talking about his role in 

wetland management; and seemed somewhat surprised that I would be interested in meeting him at 

his pastoral property at a later date. When I visited later he drove me around the property and 

maintained a running commentary in regards to all aspects of the property and its management. His 

willingness to engage in discussion may also have been influenced by my demonstration of increased 

effort to meet with him; travelling further, at greater cost in terms of time and resources. 

More structured interviews were found to be suitable for government officials, research agency 

representatives, NGOs and others representing their place of employment, and reflecting on policies, 

programs and processes (Chapter 3). 
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Thematic content analysis and narrative analysis were adopted to reveal key themes from interviews, 

and to create a coherent narrative to reveal research findings in Chapter 3. Thematic content analysis 

of the 31 structured interviewees involved the following steps: 1) all interview data was documented 

and/or recorded, then transcribed; 2) the interview material was read together multiple times; 3) the 

material was hand-coded for key themes; 4) themes were compared across interview material and 

higher level themes with broader meaning were compiled; 5) themes were reviewed against the 

interview data to test if they fit the data; 6) themes were refined and named; and 7) a coherent 

research narrative was created by drawing on key identified themes and the use of selected, 

illustrative quotes. 

Narrative analysis of the unstructured interviewees and conversations involved: 1) gathering 

together notes from discussions (‘the stories’); 2) analysing notes and looking for insights and 

meanings; 3) comparing and contrasting insights from multiple conversations with the same research 

participants (Chapter 3), or comparing across multiple research participants (Chapter 4); and 4) 

drawing on the key themes of the narratives to build a new narrative that revealed the novel 

research findings. In regards to Chapter 3, the 31 structured interviews provided the hard data to 

create the research narrative, including the key themes and illustrative quotes, while the data 

gathered through the 26 less-structured interviews and conversations were used to test the key 

themes created from the structured interview material.  

2.2.3 Participant observation 

As part of the research approach adopted in Chapter 4, approximately six weeks were spent over a 

six-month period in close engagement with the Adjumarllarl Rangers and their coordinator. This was 

done to develop an understanding of what it means to be a ranger; identify the nature of linkages 

between the ranger group and other institutions within the community; determine what purposes 

networks serve in the land management program; and identify the range of skills necessary, on 

behalf of the coordinator, to perform a networking function.  

Direct observation, as a participant in the activities of the Adjumarllarl Rangers, was particularly 

important in order to fully appreciate the array of management activities the group undertakes. This 

included walking in line-formation all day on an exposed floodplain in 38°C heat and ninety percent 

humidity, hand-depositing Gralsan herbicide on mimosa seedlings (an invasive prickly, woody weed 

that monopolises floodplains and renders them inaccessible to native animals and for Indigenous 

hunting and fishing). On another occasion I accompanied the Rangers to kill wild horses along the 

floodplain margins. The animals were flensed of their flesh on large tarpaulins and the meat loaded 

into the back of a utility, to be later turned into pet meat by a separate company. The work was 

oppressive, and it was clear the Rangers did not enjoy the task, but it was one of a select few ways 



 

31 

they could raise money to support the suite of other costly management activities in their work plan. 

More enjoyable for the Rangers was the time spent on quad bikes seeking feral pigs to eradicate, 

undertaking the annual landscape burning program, and travelling to bush camps for meetings with 

other rangers.  

I was also able to witness first-hand the challenges and frustrations of the non-Indigenous ranger 

coordinator as they dealt with the tyranny of isolation and extreme seasonal weather as it impacted  

on the operations of the group, as well as the challenges represented by living in a community 

dealing daily with significant social challenges of poverty, unemployment, substance abuse and 

truancy. 

‘Observations’ made during the research were documented carefully in notebooks, with 

approximately half of the notes digitally transcribed over the research period. A form of narrative 

analysis was adopted to look for insights and meaning from the observations both at the Chapter 

level (for Chapters 3, 4 and 6), but also in comparing and contrasting observational data in building 

the thesis narrative. 

In short, participant observation was found to be a powerful method that allowed me to develop a 

more comprehensive understanding, and build insight into Indigenous land and sea management, 

that could not have been achieved by adopting any other method. 

2.2.4 Participatory, place-based engagement 

Participatory Action Research (PAR) (McTaggart, 1997) provided a framework for building a research 

partnership with Aboriginal research participants as described in Chapters 6 and 7. According to 

McTaggart the role of the scholar in PAR contrasts sharply with the role of scholars in all other forms 

of research in that there is a commitment to bring about change as part of the research act. This is 

driven at least partially by a desire to redefine the often privileged relationship of the researcher to 

the researched (McTaggart, 1997).  

The participatory research method I followed  is outlined in Chapter 7 (and described in more detail 

in Appendix B), but in brief I sought a process and outcome which would be mutually beneficial, 

consistent with that described by Wadsworth (1998). In essence, Wadsworth (1998) emphasises the 

importance of social and collective processes in reaching conclusions about ‘what is the case’, and 

what the implications are for change which is deemed useful by those whose problematic situation 

led to the research in the first place (Wadsworth, 1998). Further, PAR practitioners seek conscious 

decision-making and exploration of the practical and ethical dimensions of the (action-) effects of 

their inquiry.  
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PAR also describes the way in which a group of people organises the conditions at which they come 

together to share and learn from their own experiences and make this experience accessible to 

others (McTaggart, 1991). The ‘participatory’ nature of PAR methodology critically acknowledges the 

importance of ‘people doing research for themselves’ (McTaggart, 1997), and supports a move away 

from scholars researching ‘on’ people to experiential researching ‘with’ people. 

This approach to the research was crucial given initial discussions with research partners revealed 

disappointing engagements with previous researchers. With this in mind I sought to engage in ways 

that would result in the Aboriginal research partners contributing to the direction the research took, 

and co-creating research outputs that would be of most benefit to them. This method of engagement 

led to the co-development of an Indigenous seasonal calendar: an idea driven by Indigenous 

partners, and which proved to be beneficial in informing both the government-driven water planning 

context that initiated the research engagement, and Indigenous partner goals of creating tools for 

enabling learning of local language and knowledge among younger generations.  

2.2.5 Reflexivity 

A reflexive approach was adopted for thesis research, following Agee (2009) who noted that: 

Although initial questions often emerge from a researcher’s passions and interests in particular 

topics, ultimately, the goal is to refine and possibly expand the inquiry through reflexive, iterative, 

and dialogic processes that are central to the theoretical and ethical positions taken up by the 

researcher (Agee, 2009; p. 446).  

This was demonstrated by a refocusing of research direction in the initial research phase, and then a 

reflective critique of my own research engagement with Indigenous partners in the latter phase. This 

is discussed in the final data chapter (Chapter 7). Critical reflection of one’s own research process 

supports attainment of high ethical and moral standards in research practice. Fook (1999) believes 

that a critically reflective approach relies upon a critical review of knowledge generated both 

empirically and self-reflectively in order to analyse, resist and change constructed power relations, 

structures and ways of thinking (Fook, 1999 p 202). For example, a researcher who seeks more 

feminist approaches to research might reflect continually on the ways in which they are influencing 

the research situation. Concurrent consideration of what needs to be changed about their 

assumptions, theory, actions, interpretations and skills can result from this reflection (Fook, 1996). 

Stanley and Wise (1990) identify a list of sites or stages at which it is important to recognise and 

reaffirm critical aspects of the research process when seeking a more equitable and transparent 

researcher-researched partnership. These are: 

 the relationship between the researcher/s and the researched group; 
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 the recognition of emotion as a research experience; 

 the intellectual autobiography of the researcher/s; 

 the management of the different realities or perspectives of meanings of the 

researcher/s and the researched group; and 

 the question of power in research and writing. 

In reflection, my experience with reflexivity in research came to the fore in my concluding data 

chapter (Chapter 7). It was not my intent to set out to be reflexive, but rather it emerged in response 

to the intense research process that evolved from working on Country with senior Gooniyandi and 

Ngan’gi Traditional Owners between 2007 and 2012. During this period, I was exposed to a world 

view and ontology that was entirely foreign to my own. The process of immersive learning in cultural 

contexts very different to my owned lived experience almost ‘forced’ the recognition of emotion as a 

research experience. Because of the extended time I spent with research participants, particularly 

with Patricia Marrfurra McTaggart (who co-authored Chapter 7) I became connected to the social 

network of participants and their families. In so doing I became a confidant in personal experiences 

and stories as well as broader community issues. As an individual with a reasonable level of empathy 

I had to acknowledge blurring of the lines in our relationship – as one that moved from a 

predominantly research-only engagement to something more. Critical for me in engaging with my 

research topic was explicitly acknowledging inequalities and the power-differential between the 

researcher and the researched. 

2.2.6 Toward post-colonial methods of inquiry 

As I progressed through the stages of my research, and employed different methods to answer my 

research questions, I became more aware of the histories of Indigenous peoples and their 

experiences with research. Increasingly this understanding came about by seeking literature that 

addressed unethical and immoral research practices, predominantly involving Indigenous and other 

minority peoples. I moved from the literature within Geography to the shocking research undertaken 

on human subjects in the name of medicine. I was also told stories by Indigenous people of their own 

confusing and disappointing experiences with researchers and knew that as a researcher, the poor 

research legacy of which they spoke was in part a result of the academy from which I too had come. 

The research methods and processes I engaged, in an attempt to create meaningful, transparent, 

trust-based research partnerships, are outlined in Chapters 6 and 7. 

Engaging in a process of constant, self-conscious, scrutiny of self as researcher and of the research 

process necessarily adds complexity to the research process (see the Preface for some reflections). 

However, I believe researchers working with marginalised and Indigenous research participants, and 
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who draw on postcolonial and feminist frameworks for research guidance, are morally obliged to 

critically evaluate their research engagements including their methods and personal conduct. This is 

deemed necessary to ensure the research does not negatively impact on the already disempowered, 

marginalised people they are working with, and preferably, that all research engagements aim to 

improve the position or condition of their research partners, relative to that at the beginning of the 

research. The methods adopted in the thesis research are indicated in Table 2.2. Over time I became 

more aware of the researcher-researched dichotomy, and as I moved to working predominantly with 

Aboriginal research partners in the latter stages of the research, I engaged methods of inquiry that 

were more participatory, inclusive, reflective and responsive to the interests and needs of all 

research partners.  

Table 2.1 Methods employed in the thesis and how they evolved over time. 

 

 

Chapter 3 
2001 - 2002 

Chapter 4 
2003-2005 

Chapter 5 
2003-2006 

Chapter 6 
2007 -2012 

Chapter 7 
2012 - 2016 

Literature search 
Document analysis 
Stakeholder 
analysis 
Semi-structured 
interviews 

Participant 
observation 
Open interviews 
Social network 
analysis 

Participant   
observation 
Field observations 
Semi-structured  
interviews 
Document analysis 

Participatory 
action research 
Community-led, 
co-produced 
outputs (calendars) 
 

Decolonizing 
methods 
Transformative 
Joint research 
reflection 
Co-authored paper 
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Prologue to Chapter 3  

Report 1: Wetland managers’ perspectives on threats, issues and management limitations. 

Chapter 3 fulfils an important role in developing the context within which Indigenous land and sea 

management is undertaken in the Top End of the Northern Territory, Australia. It reveals the socio-

political landscape by revealing the resource management perspectives of key stakeholder groups 

with interests in this region of northern Australia, including; their current activities and management 

goals; the management threats and issues of concern to them (in wetland management); and 

barriers and options for future management. The Chapter’s findings contribute to the premise of the 

thesis and subsequent focus within succeeding chapters on management networks supporting and 

strengthening Indigenous land and sea management. 

Wetland management provides an interesting focus for both an assessment of key stakeholders’ 

environmental management concerns as well as interactions between stakeholders, because the 

significant socio-cultural, ecological and economic values attributed to them brings to the fore 

differences between stakeholder groups as well as between individuals. 

Land tenure and management arrangements are also complex and diverse in the region of study. 

Given the diversity of land use and managers, combined with the increasing breadth of threats to 

ecosystem services, access to information and resources by local land managers to assist in making 

decisions and undertaking on-ground management is critical. Networking between different 

stakeholder groups is a necessity in NRM if it is to be inclusive of all available knowledge and all 

relevant perspectives, interests and concerns (Aplin and Batten, 2004). A significant change in the 

geopolitical landscape of northern Australia since the completion of the interviews in Chapter 3 has 

partially been driven by the release of the 2015 federal government White Paper on developing 

northern Australia: ‘Our North, Our Future’ (Commonwealth of Australia, 2015). The Office of 

Northern Australia (ONA) within the Department of Industry, Innovation and Science, is tasked with 

delivering a plan to ‘unlock the great potential and opportunities of the north’.  

The political ideology of ‘developing the north’ is not new, however the development agenda 

contributes another contextual layer when considering the range of values and interests, and the 

necessity for multi-stakeholder communication and negotiation, in the use and management of 

northern Australia’s natural resources and landscapes. 
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Chapter 3 Wetland managers perspectives 
on threats, issues, and 
management limitations 

The rivers and wetlands of Australia’s northern savannas are recognised as being of global ecological 

value. At regional and local scales these diverse ecosystems also hold significant social, cultural and 

economic values. They support mining, pastoral and tourism enterprises, as well as the natural-

resource based livelihoods of Aboriginal people. The wet-dry tropics region faces significant threats, 

including introduced species; resource exploitation; unsustainable development; and salt water 

intrusion from climate change-induced sea level rise. Many of these are not tied to land tenure or 

jurisdictional boundaries. Through thirty-one interviews with key wetland stakeholders in the region, 

perceived major management issues and threats were identified and discussed for the Northern 

Territory’s extensive coastal wetlands. Perceived limits to effective wetland management were also 

revealed and include a lack of communication and resource availability. In northern Australia an 

opportunity exists for stakeholders to manage large ecosystems that are currently in good health. 

However, whilst stakeholders hold common views on threats to wetland management, insufficient 

networking between diverse groups is limiting management effectiveness.  

3.1 Introduction 

Virtually all of Earth’s ecosystems have now been significantly transformed through human actions 

(Millenium Ecosystem Assessment, 2005). Wetland ecosystems are among the most impacted and 

degraded of all despite their importance as sites of high biodiversity, socio-cultural and economic 

value (Costanza et al., 1997). The rapid loss and ongoing degradation of wetlands has stimulated 

development of wetland conservation initiatives such as the Convention on Wetlands of 

International Importance. Its mission, ‘the conservation and wise use of all wetlands through local, 

regional and national actions and international cooperation’ clearly identifies the need for multiple 

scales of wetland management (Convention on Wetlands of International Importance especially as 

Waterfowl Habitat, 1971; Hails, 1997). The Convention promotes multi-stakeholder management of 

wetlands at local and regional scales through participatory environmental management. This seeks to 

improve communication and exchange of information through incorporating knowledge from many 

sources and points of view (http://www.ramsar.org). Local and Indigenous involvement in wetland 

management has been strongly advocated through the Convention and is seen to substantially 

contribute to effective management practices that further Ramsar’s wise use objectives (Finlayson et 

al., 2011). 

http://www.ramsar.org).
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Northern Australia stands out as one of the few very large natural areas remaining on Earth 

(Woinarski et al., 2007). As other world ecosystems degrade, the extensive savanna landscapes of 

northern Australia have emerged as globally significant (Woinarski et al., 2007). A key feature of the 

wet-dry tropics of northern Australia are the large rivers fed by highly seasonal rainfall which flow 

across low-lying floodplains, creating permanent billabongs and waterholes along rivers, and 

extensive ephemeral wetlands that fill seasonally or during major floods.  

These wetland systems are of high ecological, socio-cultural and economic value, and provide 

extensive ecosystem services of a provisioning, regulating and cultural nature (Altman et al., 2007; 

Bartolo et al., 2008; de Groot et al., 2008; Finlayson et al., 2005; Greiner et al., 2009; Jackson et al., 

2011; Ligtermoet, 2016; McGregor et al., 2010). Compared to wetlands elsewhere in Australia they 

have retained many of their natural features, support a high diversity of plant and animals species 

(Finlayson et al., 1997a; Finlayson et al., 1997b; Finlayson and von Oertzen, 1993; Pusey and 

Arthington, 2003; Pusey et al., 2017) and are consequently recognised as being of value at local and 

international scales (Finlayson et al., 2006). Globally they are significant for their biological integrity 

and cultural diversity; regionally they are important for their ability to support diverse economies 

including pastoralism, mining, tourism and Indigenous enterprises (Altman et al., 2007); and locally 

they are significant to those individuals who hold a strong socio-cultural attachment to them, and 

whose livelihoods depend on the wetlands’ continued health (Bayliss and Ligtermoet, 2017; Crook et 

al., 2016; Jackson et al., 2012; Jackson et al., 2011; Ligtermoet, 2016; Stoeckl et al., 2013). On a global 

scale, such large natural areas are now very rare (Woinarski et al., 2007; p1). However even within 

these extensive natural landscapes, there are factors threatening the ecological structure and 

function of the wetlands which necessitate active management strategies (Arthington et al., 2015; 

Bayliss et al., 2016; Davis et al., 2015; Setterfield et al., 2013).  

In northern Australia, diverse land tenure, reflecting agricultural land-use (Commonwealth of 

Australia, 2015), mining (Boland, 1998), national reserves, and Indigenous ownership and 

management, necessitates the involvement of a wide variety of stakeholder interests in the 

management of wetlands, with local and Indigenous community involvement crucial (Dobbs et al., 

2016; Ligtermoet, 2016). It is recognised that a lack of knowledge regarding wetlands (Finlayson and 

Rea, 1999), species they support, and range of functions they perform has compounded the need for 

timely transfer of new management related information between stakeholders, as it becomes 

available. Transfer of some of this information has previously occurred via collaborative management 

arrangements between users and owners of wetlands and scientists from various disciplines (Adams 

et al., 2014; Crook et al., 2016; Dobbs et al., 2016; Ens et al., 2012a; Finlayson et al., 2005; Liedloff et 

al., 2013; Woodward et al., 2012). Communication channels must be in operation between the 
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groups for knowledge sharing to occur, as well as the co-production of new management knowledge, 

which may require the deliberate construction of social networks.  

Issues and complexities surrounding management of wetlands are representative of those faced by 

managers targeting other ecosystems and natural resources, requiring cross-jurisdictional and multi-

stakeholder involvement, in the wet-dry tropics of northern Australia. As such, while this research 

focuses on the views of a group of researchers and managers broadly involved in management of 

wetlands in the Northern Territory, its findings are relevant to future management of environmental 

issues across the savannas of northern Australia. In many cases, there are barriers, actual and 

perceived, to multi-stakeholder cooperation and collaboration in management of northern Australian 

wetlands. This Chapter identifies some of the perceived barriers affecting management of the wet-

dry tropical region of the Northern Territory. It focuses on revealing perceptions of issues, threats 

and limits to managing wetlands and the ecosystem services they provide. 

3.2 Wetlands of the Northern Territory 

The extent of the wet-dry tropics of the Northern Territory and the major rivers and wetlands within 

the region is indicated in Figure 3.1. Inter-tidal flats and mangroves backed by sparsely vegetated 

saline mudflats dominate the coastal zone (Finlayson et al., 1988). Further landward are extensive 

floodplains, tidal creeks and mangrove-swamps as well as freshwater lakes, waterholes and 

Melaleuca swamps (Finlayson et al., 1988). 



40 

 
Figure 3.1 Wetlands of the wet-dry tropics of the Northern Territory, Australia. Prepared by John Lowry, eriss, 
2004. 

The extensive and diverse wetlands in the region provide goods and services which underpin 

economic and socio-cultural activity of the region. For example, wetlands surrounding the Ranger 

uranium mine are used to filter water released from the mine, and mangrove systems within the port 

of Darwin Harbour absorb the impact from storm and cyclone surge. Additionally, floodplain waters 

across the coastal region renew annual grasses supporting pastoral enterprises, and are the basis of 

Indigenous subsistence resource use and social-cultural sustenance (Jackson et al., 2012; Jackson et 

al., 2011; Ligtermoet, 2016; Lingiari Foundation, 2002; Posey, 1999; Woodward et al., 2012). The 

estuaries, riparian vegetation, and coastal floodplains also provide critical habitat for a range of fish 

species supporting commercial and recreational fishing industries (Dixon et al., 2006; Sheaves et al., 

2014). 

Opportunities for commercial use of wetland wildlife by Aboriginal people continues to be 

investigated. In this context at least, use of Indigenous Knowledge and skills to generate income and 

employment is of significance to remote communities with limited employment opportunities 

(Altman, 2003; Hill et al., 2013; Robinson et al., 2014). Recent studies suggest the maintenance of 

customary practices may be a key factor in retaining biodiversity and environmental health in the 

north, by sustaining the ecological connections and processes maintaining these values (Dutra et al., 

2017; McGregor et al., 2010; Murphy et al., 2015; Russell-Smith, 2016; Yibarbuk et al., 2001). 

Diverse interests in wetland use and management in northern Australia historically created polarised 

positions in regards to how the wetlands should be used and managed (Julius, 1994; Lemcke, 1994; 
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Palmer, 2004). This has previously created conflict between stakeholder groups and may have 

prevented collaborative management efforts between some stakeholder groups.  

In the context of the high environmental, socio-cultural and economic values of coastal wetlands in 

the Northern Territory, together with the apparent complexity underlying their management, the 

objectives of the research were to: 

 identify through interviews the major threats and issues to wetlands perceived by 

stakeholders involved in research and management in the wet-dry tropics of the 

Northern Territory; 

 determine stakeholders’ perceptions of the main barriers to more effective wetland 

management, particularly as the barriers relate to networking and resource availability; 

 discuss current emerging opportunities for multiple stakeholder networking and 

collaboration in wetland management in the region; and  

 identify where further opportunities might be sought or fostered to ensure effective 

networking for multi-stakeholder management. 

3.3 Methods 

3.3.1 Interviews combined with field visits and participant 
observation 

Intensive interviews were conducted with selected stakeholder representatives between February 

and October 2002. Further unstructured conversations with key stakeholders were conducted 

between May 2003 and June 2005. Participants were selected based on their affiliation with 

organisations, institutions and community groups involved in wetland research and management as 

well as on recommendation from other interview respondents. Representatives of Northern Territory 

and Commonwealth Government agencies, business and industry, Indigenous organisations, Non-

governmental organisations, research institutions, the education sector, and community members 

involved in grass roots management were interviewed.  

All interviews were conducted face-to-face. The 31 structured interviews each lasted between 30 

minutes and two hours with most of the interviews audio-recorded. Less structured discussions were 

conducted with a further 26 people to build a broader understanding of issues, threats, barriers and 

opportunities in the management of wetlands in the region. These were of a conversational-style 

with notes taken. Questions in the unstructured interviews focused on the role of the individual or 

their affiliation in wetland research and/or management. The questions identified the role of the 

individual or institution they represented in wetland research and management as well as their 
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networks of communication with other stakeholders. Respondents were also asked to identify the 

main issues and threats they perceived wetlands in the region face as well as any issues or barriers to 

current stakeholder communication and management. Further information was gathered through 

attendance at wetland related workshops and seminars attracting diverse stakeholder attendees 

between 2002 and 2005.  

Thematic content analysis and narrative analysis were adopted to reveal key themes from the 

interviews, and to create a coherent narrative to reveal key research findings. Thematic content 

analysis of the 31 structured interviewees involved the following steps: 1) all interview data was 

documented and/or recorded, the;n transcribed; 2) the interview material was read together 

multiple times 3) the material was hand-coded for key themes; 4) themes were compared across 

interview material and higher level themes with broader meaning were compiled; 5) themes were 

reviewed against the interview data to test if they fit the data; 6) themes were refined and named; 

and 7) a coherent research narrative was created by drawing on key identified themes and the use of 

selected, illustrative quotes. 

Narrative analysis of the 26 unstructured interviewees and conversations involved: 1) gathering 

together notes from discussions (‘the stories’); 2) analysing notes and looking for insights and 

meanings; 3) comparing and contrasting insights from the narratives with the keys themes identified 

from the 31 structured interviews; and 4) drawing on the key themes of the narratives (unstructured 

interviewees and conversations) to build the Chapter’s research narrative. 

Each interviewee, whose comments are stated in this Chapter, was assigned a number which is listed 

beside each quotation used herein. This is to identify one person from another. Each of the 

respondents was also categorised into one of five broad groups according to whether they 

represented an Aboriginal organisation, community-based organisation, government agency, non-

governmental organisation or research agency. An abbreviation of the group to which the 

interviewee most closely relates is also stated with the quotation to provide some context to the 

comments made.  

 
Table 3.1 Interviewee categories by Stakeholder Group and abbreviations as used in the text to identify each 
group 

Stakeholder Group Abbreviation  

Aboriginal Organisations and representatives Indig 

Community-based Organisations CBO 
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Government (Local, Territory and Federal) Gov 

Industry Ind 

Non-governmental Organisations NGO 

Research (CRCs, research centres, University) Res 

 

3.4 Results 

The ecological integrity of wetlands within the wet-dry tropics of the Northern Territory face a wide 

range of threats (Bartolo et al., 2008; Bayliss et al., 2016; Bayliss and Ligtermoet, 2017; Douglas et al., 

2015; Dutra et al., 2017; Eliot et al., 1999; Finlayson et al., 1997a; Finlayson and Rea, 1999; 

Setterfield et al., 2013; Whitehead et al., 1998). This Chapter identifies what the managers 

themselves consider to be the most significant threats.  

Thirty-one individuals provided information about perceived issues and threats to wetland 

management in the wet-dry tropics of the Northern Territory. A synthesis of respondents’ comments 

is provided in Table 3.2. Communication between different stakeholder groups and related social 

networking issues was most commonly identified as an issue or threat to wetland management in 

the region. A lack of resources, including people-power, to undertake wetland management was also 

perceived as posing a significant threat to wetland management. This section highlights respondents’ 

comments that illustrate these key findings. 

Table 3.2 Synthesis of respondents' concerns 
 

Perceived Issue or Threat 

Number of positive responses (from a 
possible 31) 

Identified as a 
problem 

Solution suggested 
or currently 
implemented 

Communication between different 
stakeholder groups/networking 
issues 

27 13 

Resource availability (including 
people to undertake management) 

16 2 

Weeds 16 5 

Lack of consultation/ public 
participation  

14 8 

Collaboration 13 10 



44 

Feral animals  12 2 

Non-sustainable 
development/resource use 

11 5 

Fire as threat or management tool 7 / 

Antagonistic/negative view of other 
stakeholders 

8 4 

A lack of active on-ground 
management  

5 / 

 

3.4.1 Development 

 An interviewee identified one challenge in wetland management as getting the balance between 

conservation and development right [1: Res]. The interviewee further explained that: 

In this part of the world you have the dual pressures of relatively pristine environments and yet there 

are communities that need to develop. And developing regional Australia in a way that doesn’t stuff 

the environment like what’s happened in the southern part of Australia is the challenge [1: Res]. 

This comment is in reference to the large-scale ecosystem change including extinction of species and 

habitat and secondary salinity that has historically occurred in southern Australia as a result of wide-

scale clearing and infilling of wetlands for agricultural development. Many residents see the Northern 

Territory as the “last frontier”. It remains largely undeveloped with little landscape change and most 

of its numerous river systems are in good ecological condition. Other respondents supported this 

view with statements including:  

Any development that does happen…it’s moved back away so that there’s minimal impact on the 

wetlands [2: CBO], and 

We’re clearing areas that should be left and developing without plans [3: CBO]. 

Lack of planning power at the local government level drove one local government councillor to 

advocate preserving areas of land in proposed land divisions for ‘drainage’ to afford some protection 

to a wetland and create some ‘open space’ regardless of the attitude of representatives of the 

Territory government who told him he shouldn’t worry with obtaining the land because it would cost 

too much to maintain in the future. 

Wetland use and conservation issues are being brought into conflict as economic development 

accelerates (Bayliss et al. 2018). For example, removal of mangroves for housing developments, 

construction of a gas plant and marina development and proposed clearing in at least one near-
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pristine river catchment for increased agricultural development will all impact on wetland 

ecosystems in the region. 

3.4.2 Consultation 

Several comments were made about government agencies in regards to their effectiveness in 

communicating and consulting with the public. One respondent commented that: 

There is a general feeling by people in government that consultation equals conflict, so they shy away 

from the process and try and avoid it, in the process keeping information from each side and building 

the level of distrust [4: NGO]. 

Whilst a community-based group felt that they had: 

…no communication with the previous government (as they were) not willing to engage with us [5: 

CBO]. 

 A local government representative stated that: 

There’s lots of times where I believe we had consultation with the (Territory) government, but the 

issues that we raised weren’t taken into consideration any more (than if they weren’t consulted) [6: 

Gov]. 

Another respondent felt that in the past the government had: 

...excluded any dissenting voices from the start when it set up a lot of its advisory bodies [7: Res]. This 

respondent also felt that: The formal structures that might facilitate good flow of information are 

often artificially constrained and unnecessarily constrained. When the government says is there 

anybody who purports to manage a wetland or have an influence over a wetland then it ought to 

have a diversity of views on it [7: Res]. 

3.4.3 Feral plants and animals 

Feral plants and animals were consistently identified by stakeholders as being an immediate threat to 

wetlands in the region. Feral animals, specifically pigs (Sus scrofa), cattle (Bos Taurus), horses (Equus 

caballus) and buffalo (Bubalus Bubalis) cause environmental damage, reduce productivity in the 

pastoral industry, are a major disease problem because of their extensive distribution and overlap 

with domestic cattle (Bayliss and Yeomans, 1989). Their destruction of freshwater wetlands through 

trampling, wallowing and consumption of resources, including highly valued freshwater turtles and 

lily bulbs, has also significantly impacted upon Indigenous livelihoods (Robinson et al., 2005; 
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Woodward et al., 2011). This group of feral animals has proven difficult to manage, and consequently 

their impacts and management, have also proven costly in economic terms (Bayliss and Walden, 

2003; Ens et al., 2010; Robinson et al., 2005; Woolnough et al., 2004; Zander et al., 2013).  

In the past, buffalo denuded large areas of floodplain, destroying native vegetation and levee banks 

causing drainage of freshwater and intrusion of salt water (Finlayson et al., 1988). The removal of 

buffalo from the floodplains during the 1980s as part of a national programme to eradicate 

tuberculosis and brucellosis in feral animals resulted in large scale ecological change (Finlayson and 

von Oertzen, 1993) with exotic plants a major component of the recolonising vegetation (Rea and 

Storrs, 1999).  

Increasing feral pig populations have taken over as the main cause of wetland destruction. Their 

destruction of wetland margins in particular has promoted the establishment and spread of weeds 

such as the aggressive species Mimosa pigra (Smith, 2001).  

Buffalo and pig activity also cause habitat destruction, impacting species such as freshwater turtles:  

highly valued as a food by many Aboriginal communities in the region. Other feral animals, including 

goats, horses and donkeys, also contribute to degradation of wetlands in the region. The arrival of 

poisonous cane toads (Bufo marinus) from the neighbouring state of Queensland has caused 

population declines in a number of native species (ABC Asia Pacific, 03/03/2004). 

Wetland degradation caused by weeds can lead to an alteration of the landscape through loss of 

habitat and biodiversity as well as loss of economic productivity (Gardener, 2005; Rea and Storrs, 

1999). Exotic weeds can choke waterways, prevent growth of native species, restrict areas available 

for grazing and hunting and alter natural systems. As one example, paragrass (Brachiaria mutica) is 

an introduced perennial pasture species favoured by pastoralists: 

Paragrass is good at bulking up the cattle and they prefer it over anything else [8: Ind] 

However paragrass forms near monocultures, permanently replacing other plants (Setterfield et al., 

2013). In the process it reduces biodiversity, increases the fire fuel load and adversely affects wildlife 

and harvesting for commercial and traditional purposes (Rea and Storrs, 1999; Setterfield et al., 

2013). Weed control is dictated by various government agencies with varying approaches, agendas, 

commitment and resource availability (Rea and Storrs, 1999). The promotion of introduced and often 

invasive pasture species by government has fuelled a debate between those who derive an income 

from its use and those left to manage the grasses that have spread to their own land. The frustration 

of one stakeholder is evident in the following comment concerning the lack of scientific rigor 

adopted in the promotion and use of such species: 
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There’s a demand, and it’s a weakness of many resource management groups (that) their scientists 

demand high standards of proof about conservation detriment before they accept that something’s a 

problem… until the problem is entrenched you won’t be able to prove it’s a problem. They won’t take 

general ecological arguments no matter how straight forward they are and how logical they 

are…even though the people who introduce the (exotic pastoral) grasses never prove that they can 

provide economic benefits [7: Res].  

However, another stakeholder stated that: 

 I don’t think you would find a pastoralist or a pastoral manager of any sort that if asked in the right 

way and the right context would say that they don’t care about conservation of biodiversity…but it is 

a question of priorities [9: Res]. 

Interest was expressed in looking at native grasses as alternatives to exotic species in feeding cattle. 

This suggests that there is an unrealised opportunity for improved management and wise use of 

wetlands through improved multi-stakeholder communication. Since the introduction of several high 

biomass, flammable, pasture species such as mission (Cenchrus polystachios) and gamba grass 

(Andropogon gayanus) the need to burn regularly to avoid wildfires has increased (Rossiter et al., 

2003; Setterfield et al., 2010), as expressed by the following respondent: 

Gamba grass really bulks up the animals and there is a lot of forage material. If you don’t keep the 

animals on it you have to burn it otherwise it gets out of control. You have problems though when the 

seed blows next door and the neighbours get it growing and they don’t want it [8: Ind]. 

3.4.4 Fire  

Fire is a complex and sometimes contentious land management tool in northern Australia (Andersen, 

1999). Many landholders adopt controlled burning regimes to reduce the highly flammable fuel load 

that can accumulate after each dry season. Controlled burns are intended to protect property, 

vegetation and livestock from more severe wildfires (Baker, 1998; Rosendale, 1998; Yibarbuk et al., 

2001) . 

Burning can help maintenance of habitat diversity (Braithwaite, 1991; Russell-Smith, 1998; Russell-

Smith et al., 1997) but has the ability to change vegetation structure (Banfai and Bowman, 2005; 

Bowman and Prior, 2004). Traditional Aboriginal approaches to fire management, once prolific in the 

northern Australian landscape, continue to be undertaken by Aboriginal land managers, and deliver a 

range of ecological and socio-cultural benefits (Cooper, 1999; Russell-Smith et al., 1997; Whitehead 

et al., 2003b). In more recent times traditional Aboriginal burning techniques have been combined 

with western science methodology to develop economic opportunities from fire abatement and 
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resultant carbon sequestration (Russell-Smith, 2016; Russell-Smith et al., 2015). Fire management 

programs based on strategic, early dry‐season burning also delivers broader societal benefits 

including reduced greenhouse gas emissions (Russell-Smith et al., 2013). One respondent described 

how they used controlled ‘cool’ burns to buffer a newly revegetated mine site as well as reducing 

floodplain grass fuel loads to more effectively treat the woody weed Mimosa pigra. According to the 

respondent, both management initiatives are: 

…highly susceptible to wildfire [10: Indig]. 

3.4.1 Cross-stakeholder communication and social 
networking  

If you’re not willing to talk to your stakeholders give up now [12: CBO]. 

Respondents identified different aspects of communication of particular importance to them. These 

ranged from improving communication networks both within and external to their stakeholder 

group, identifying the best methods for communicating, and where the problems and possibilities in 

communication lie. The following quotes highlight the diversity of responses from respondents: 

In general terms there is absolutely no substitute for personal interaction and that would apply for 

pretty well all our stakeholder groups from agencies right through to individual Aboriginal 

communities or pastoral enterprises. Having said that, it’s not the most cost effective solution [9: 

Res]. 

Have to keep communication channels open with other stakeholders so everyone knows what’s going 

on. Where people have a better understanding of what’s going on you have less barriers [3: CBO]. 

There’s a need for constant rebuilding of relationships [7: Res]. 

One interviewee was seeking greater opportunity to share experiences and knowledge of funding 

opportunities with other groups undertaking similar management work: 

When you get together with a group of people you bounce off each other and your ideas, I mean it’s 

the synergy. I can have one idea from reading a newsletter but I can come home with ten ideas from 

talking with all of these different people [13: CBO].  

Some stakeholders were aware of the complexity of the challenges they face in improving 

communication with their stakeholder groups as identified in the following statement: 
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One of the big areas of challenge for us still remains bridging some of the big cultural gaps and 

cultural differences and look you’d immediately think of indigenous people in that context, and that’s 

true but there are other cultural differences out there. The cultural gap between pastoral land users 

and say bureaucracies and government is almost as big and wide and the differences in language 

(within) almost as profound. I think that really we’re not going to make big progress in natural 

resource management and the adoption of more sustainable practices until we deal with some of the 

knottier issues of communication and interaction across cultures. That’s a pretty hard area and one in 

which there’s not a lot of good, useful research [9: Res].  

An interviewee from government identified what was thought to be required when communicating 

with stakeholders:  

..a little bit more listening, a little bit more collaboration and a little bit less scientific prima donna ‘ I 

know all about it and you don’t’ attitude [14: Gov]. 

On being asked ‘What factors do you think currently prevent ideal management of wetlands in the 

region’ an interviewee from a community-based organisation felt strongly about the antagonism they 

had witnessed between Aboriginal groups and Territory Government: 

Aboriginals are not accepted seriously as land custodians by the Northern Territory 

Government…everyone does, except them. Consequently there is a poor relationship 

between the Territory Government and the NLC (Northern Land Council) and the NLC can be 

quite antagonistic…A cultural paradigm exists [4: NGO]. 

3.4.2 Maximising available resources 

Insufficient resources to address the myriad of natural resource management issues facing wetland 

managers was raised by 16 respondents, and is reflected in the following comment: 

The only way to get sufficient human capital together to manage this huge land is to get as many 

people as you can involved. We’re sparsely populated and a lot of the threats are things that don’t go 

away if there’s no people there. The fact that we’ve unleashed them...it’s too late now to put that 

Jeannie back in the bottle. So we need people out there actively managing it…getting people active on 

Country, so that’s from the point of view of feral animal control, fire management, weed control. As 

well as getting people active you have to optimise the number that are active and not attempt to 

dictate why they should be out there and what exactly they should be doing ‘cause you constrain the 

range of people who will be active on Country [7: Res]. 
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Of the 245,000 people that reside within the 1,348,187km² of the Northern Territory (ABS, 2016) 

70% live in urban areas, leaving large tracts of land sparsely inhabited. This small and unevenly 

distributed population poses a unique challenge for wetland management in the region. While there 

is reduced pressure on resources and natural habitats, identification of potential threats and reaction 

times to management needs may be delayed if there is no one to identify the change. In this context 

the existence of numerous small and geographically dispersed outstations (settlements) established 

by Aboriginal people is particularly significant (Altman and Whitehead, 2003). 

Orchard et al. (2003) identify the universal problem of funding to be a ‘striking message’ coming 

from their research and other literature. Not only is there never enough of it, the formal focus of the 

funding may be completely inappropriate for Indigenous needs and accessing funds demands 

traversing a bureaucratic maze of application forms, rules and regulations (Orchard et al. 2003; p 

432). In the Northern Territory a very small population and remote expansive areas requiring 

management compounds this lack of resourcing. This is also evident in resources available for 

research as identified by one respondent: Resources are too thinly spread to waste them by 

inappropriate institutional competition [1: Res]. 

Another respondent reflected:  

We can’t, we just won’t swim at all without tight collaboration amongst the different groups we’ve 

got up here ‘cause they’re all so small. We’ve got a huge landscape, one fairly small university with 

small groups within it, we’ve got a few other organisations. We need to make optimal use of peoples’ 

skills and so we need partnerships and in particular we need Aboriginal people; they’re interested in 

these questions of land management [7: Res].  

Finding the monetary resources to keep people employed in land management positions was also 

seen as a continual struggle, and most evident in Indigenous land management: We need to find 

ways of earning people money. There are no jobs out there and little money for land management 

[11: Indig]. 

The important role of volunteer community-based land management groups was identified by 

another interviewee: Landcare groups are tackling problems that never get touched, because there’s 

not the resources or funding [12: CBO]. 

Interestingly, weed management was seen as a conduit and initial step in engaging Aboriginal people 

and empowering them to undertake land management: 

… there’s the underlying problems of engagement of people and empowerment. Weeds are 

just a way of engaging people and getting them back on their land [11: Indig]. 
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Another respondent highlighted the importance of local knowledge and know-how in managing 

wetlands and the change in attitude from government agencies in involving those people: 

There are some places where the Territory Government or any state government or any 

commonwealth agency may not do it as well as someone on the ground who’s out there all 

the time (managing wetlands), and they have started to wake up to that and started to 

involve those people [14: Gov]. 

3.4.3 Opportunities for building collaboration in 
management 

Communication was seen by one respondent to be important for maintaining motivation of those 

involved in grassroots management, as: 

Members must feel needed, wanted and valued by both the community and government. If you have 

the communication happening between groups these feelings can be reinforced [3: CBO]. 

Stakeholders expressed a desire to seek new avenues that provide opportunities to interact more 

with other stakeholders and hear alternate points of view particularly outside of their own field of 

interest: 

The more you look around, people don’t spread their wings across sectors…need more opportunities 

where people from multiple sectors speak about an issue…very valuable [15: Gov]. 

Another interviewee simply thought that in relation to management efforts there should be: 

…a little bit more of an awareness of what everybody is doing [14: Gov]. 

One interviewee from the research sector felt that greater opportunities to discuss alternative views 

on the use of introduced pasture species to pastoralists and industry representatives could only be 

achieved through ‘increased contact’:  

… and I guess that goes back to communication. I think there’s a gradual process of accruing 

credibility but that requires regular contact and reinforcement of messages and forums in which you 

can do that. I don’t know that those forums exist in the way that they might [7: Res]. 

Further, forums which enable increased communication amongst such technical experts were seen 

as a potential way to facilitate: more genuine attempts to deal with the conflicts and resolve them in 

some way [7: Res].  
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Another respondent felt that people don’t have enough access to technical help and that in response 

to see this recognition, their organisation was in the process of: 

…producing a wetland management manual and in the back will be all the contacts for 

people within agencies...those with the knowledge who can help [4: NGO]. 

The final question that each respondent was asked was ‘Which stakeholder group, if any, would you 

like to have better communication with?’ The following answer reflects the sentiment of a number of 

respondents:  

…I think we have to have better communications with the Northern Land Council and the 

TOs (Traditional Owners) themselves. That’s increasing, improving, but it’s a very slow 

process [2: CBO]. 

3.5 Discussion 

According to Hollis et al. (1992), communication, in the form of collaboration and cooperation 

between organisations at the supranational, governmental, nongovernmental and individual levels, is 

essential for wetland conservation and wise use. Such communication is most urgent in regions 

where extensive wetlands ‘face serious threats with few management resources’ (Hollis et al. 1992). 

Arguably one such region is the wet-dry tropics of the Northern Territory, Australia. 

Due to their extensive and interconnected nature, wetlands of the wet-dry tropics of the Northern 

Territory cannot be managed independently of each other (Finlayson et al., 1998). Indeed sectoral 

management has been identified as a key reason underlying the development of many of the 

invasive species problems in Australian wetlands (Finlayson et al., 1997a) and this is reflected in the 

National Wetland Policy which states: A coordinated and cooperative approach to wetland 

conservation and management is important and must involve all spheres of government, the 

community, local and indigenous groups and the private sector (Biodiversity Group of Environment 

Australia, 1997; p. 9). Such integrated cross-sectoral initiatives, involving stakeholders from 

government, industry and the community, may offer the best chance for effective management of 

wetland threats at each of these scales (Ewing, 2003). However, the task for environmental 

managers of understanding and giving expression to diverse stakeholder values within planning 

processes is ongoing and complex (Stork et al. 2014). 

In an effort to address this complexity, cooperation, collaboration and partnerships among those 

who share jurisdiction, information and interest are essential in biodiversity planning and 

management (Rands et al., 2010). Collaboration between regional managers is also a necessity due 
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to the nature of many wetland threats and issues (Finlayson et al., 1997a; Woinarski et al., 1992), and 

the varied capacities of individual stakeholders to manage them (Jackson et al., 2005). A 

collaborative approach is dependent on good communication between stakeholders, and enabled 

through the building of social networks.  

If wetlands are to be managed effectively in the wet-dry tropics of the Northern Territory 

respondents believe that communication, including collaborative action between different 

landholders, government and research organisations, must improve. This includes greater sharing of 

management information between those who have knowledge of effective ways to manage 

wetlands, whether they be land managers, government agencies or research centres and institutions, 

and those who seek this information. Communication between researchers is also important to 

ensure that efforts are not duplicated, expertise is shared, and limited resources are pooled in 

collaborative efforts.  

Non-sustainable development and a lack of consultation with the community in land-use planning 

were issues raised by a significant proportion of respondents. Whether a lack of consultation with 

the community can be considered a direct threat to wetlands may at first seem questionable. 

However, given the increasing role of communities in wetland governance, and the known benefits 

to planning of multiple stakeholder perspectives, a lack of consultation in planning and development  

may be one of the greatest unidentified threats. 

Diverse stakeholders use and manage wetlands that fall under multiple jurisdictions and land 

tenures. The potential for differing views on how these wetlands should be utilised and managed is 

high, and conflict does exist. However, in discussion with a range of respondents, representing 

different stakeholder groups, common views on wetland threats and their management emerged. 

Limited opportunities currently exist however to facilitate collaboration and exchange of information 

within and between researchers and land managers across common interests. Opportunities mainly 

exist in the form of singular networks between government agencies and land managers, although 

collaborative research and management ventures such as the North Australian Indigenous Land and 

Sea Management Alliance (NAILSMA) (Jackson et al., 2005) and the (now former) Tropical Savannas 

Cooperative Research Centre were highlighted as possible facilitators of increased multi-stakeholder 

engagement. 

Community consultation was increasingly seen as becoming part of the process in the development 

and implementation of wetland related management plans and policies in the Northern Territory, 

although meaningful participation was questioned. More equitable processes of consultation 

involving power sharing and meaningful stakeholder contribution incorporating both Indigenous and 

non-indigenous perspectives within the region are starting to be realised (Ens et al., 2012a; Jackson 
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et al., 2011; Straton et al., 2011). Planning and management networks and forums such as 

community reference groups and advisory committees, containing multiple stakeholders, may 

provide the initial stimulus for setting up more tangible long-term collaborative management 

ventures.  

In conclusion, in northern Australia, where extensive wetlands face serious threats with few available 

resources, communication leading to collaboration and cooperation between organisations at 

multiple scales should be the goal. Management resources are limited in this region by a sparse 

population and the highly varied capacity of individual stakeholders to access and use them. This 

makes the development of cooperative management arrangements, to secure adequate resources, 

knowledge and skills to maintain managers’ capabilities in the face of new and expanding wetland 

threats, particularly pertinent. Given the significant and growing role of Indigenous groups in the 

environmental management of northern Australia, this Chapter’s findings contribute to the premise 

of the thesis, and subsequent focus within succeeding chapters, that attention to networks that 

support and strengthen Indigenous land and sea management are critical.
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Prologue to Chapter 4 

Paper 1: Social networking for Aboriginal land management in remote northern Australia 

Chapter 4 directs attention to the roles of Indigenous people as a particularly significant group 

involved in the management of land and sea in the Northern Territory. While many stakeholder 

groups were recognised in Chapter 3 as holding interests in the use and management of coastal 

wetlands in the Northern Territory, Aboriginal people are the most significant managers of land in 

terms of the area of land they own and manage under inalienable Aboriginal freehold title, granted 

through the Aboriginal Land Rights (Northern Territory) Act 1976 (ALRA). While Indigenous people 

make up about 28.5% of the Northern Territory population, they own around 50% of the land, 

including 85% of the coastline. Indigenous people also have Native Title rights over much of the 

remaining, predominantly pastoral, land (Sithole et al. 2008).   

An aim of this Chapter is to test the idea of Walsh (1995) that effective social networks are likely to 

be particularly important for positive land and sea management outcomes on remote Aboriginal 

lands. The Chapter first describes the emergence and development of ranger programs in the wet-

dry tropics of the Northern Territory. A case study approach is then adopted, with a focus on the 

Adjumarllarl Rangers based in the community of Kunbarllanjnja in west-Arnhem Land, to identify and 

describe in detail the range of social networks that support and strengthen the activities of this 

Indigenous land and sea management ranger group. The Chapter then examines the roles of key 

individuals in facilitating building of the networks, and questions the resilience of the emergent 

network structure due to its reliance on an unstable hub.
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Chapter 4 Social networking for Aboriginal 
land management in remote 
northern Australia 

Social networks play a crucial role in linking poorly-resourced community-based Indigenous land and 

sea management ‘ranger’ groups operating in remote Northern Australia with the resources and 

support required to fulfil natural and cultural resource management objectives. A lack of resources 

and piecemeal funding demands that a significant proportion of networks utilised are directed at 

creating capital to support land and sea management programs, in addition to networks created for 

undertaking land and sea management itself. Other networks have been created with neighbouring 

land managers to develop cooperative and collaborative management practices. The network 

structure of one ranger group in the west Arnhem region of the Northern Territory is analysed, and 

reveals a lack of resilience due to high dependence on the externally sourced coordinator. The 

reliance on a web of complex networks both to support the program and to undertake management 

activities raises questions about the viability of such programs. In particular, the time, level of skill 

and associated capacity required to negotiate social network construction with a range of actors 

brings into question the communities’ capacity to independently maintain the functions of the 

program. Continued functionality of these land and sea management programs may depend on 

simplification and streamlining of funding, removal of intensive bureaucratic reporting requirements 

and more active skills development of participants in network creation, particularly with actors 

external to the community.  

Key Words: Aboriginal, social network, social capital, northern Australia, natural resource 

management, centrality. 

4.1 Introduction 

Globally, diverse groups of land managers are dealing with complex catchment management issues 

within a multitude of contexts. In remote regions, local land managers are chronically under-

resourced, are often challenged by poor infrastructure, and have limited institutional support. 

Natural resources, their issues and threats, frequently straddle bureaucratic borders, and often 

cannot be managed solely within the confines of these boundaries (Crabb, 2003). To help overcome 

these challenges, natural resource managers frequently seek collaborative arrangements with 

neighbouring landholders and other external agents (institutions) to build their human, social and 

financial capital (Burt, 1997) to support their management efforts.  Such actions place them within a 
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social network of ‘information diffusion’ (Valente, 1995) involving local stakeholders and external 

resource management agencies and funding bodies. 

Social networks are comprised of the individuals or organisations that interact (the ‘actors’) and the 

connections between them (Wassermann and Faust, 1994). Social network analysis can be used to 

examine how the structure of connections affects the performance of actors.  For example, ‘hubs’ 

describe particularly important actors that connect clusters of individuals or groups that would 

otherwise be unconnected (Wassermann and Faust, 1994). These hubs are points of vulnerability in 

that their removal could have significant impact on the functioning of the whole network. Networks 

are most resilient when removal of any actor does not affect its overall functioning/operation, or in 

this case communication flow, between any of the other actors within the network.  The degree of 

connectivity of a network structure is thus related to its cohesiveness and its resilience. If a network 

structure is not cohesive, it is vulnerable. That is, it is more likely to become disconnected if a few 

actors, or one, are removed.  

The building of effective social networks is likely to be particularly important for positive land and sea 

management outcomes on remote Aboriginal lands (Walsh, 1995). In northern Australia in particular, 

indigenous natural and cultural resource management (NRM) programs are increasingly receiving 

attention for their role in managing the region’s extensive and sparsely populated landscapes 

(Altman, 2003; Altman and Whitehead, 2003). These management efforts are typified by small 

groups of Aboriginal land and sea managers who operate from small settlements or outstations and 

who seek income, funding and resources from multiple dispersed sources, including fee-for-service 

and small business opportunities, to support their land and sea management activities. Low levels of 

formal education and a lack of familiarity with government institutions compounds the issue of 

scarce, largely short-term resources, for the management of multiple catchments in often-

inaccessible areas (Storrs et al., 2002).  

This paper describes the range of social networks that deliver information and resources to an 

Aboriginal land management group in the Top End of the Northern Territory: the Adjumarllarl 

Rangers based in the community of Kunbarllanjnja in western Arnhem Land. It examines the role of 

key individuals in facilitating the building of these networks, and questions the resilience of the 

network structure because of its reliance on an unstable hub. The findings have broad relevance to 

the effectiveness of Indigenous land and sea management groups throughout northern Australia, and 

might help guide reform of Indigenous land and sea management across northern Australia. 
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4.2 Regional context 

There has been a diversity of responses to NRM issues on Aboriginal lands in the Northern Territory 

(Altman and Whitehead, 2003; Baker et al., 2001a). Recent changes to policy and institutional 

arrangements has seen an increase in joint management of protected areas (Bauman and Smyth, 

2007; Orchard et al., 2003), the creation of the North Australia Indigenous Land and Sea 

Management Alliance (North Australian Indigenous Land and Sea Management Alliance (NAILSMA), 

2006) and the establishment of the Natural  Heritage Trust  Indigenous Land Management 

Facilitators Network (Fenton, 2007).  

Avenues for operational funding, skills training and fee-for-service opportunities for Indigenous land 

and sea management have constantly evolved since formalisation of the first Top End Indigenous 

land and sea management groups over 15 years ago. Funding sources currently include multi-agency 

agreements and programs such as: the Department of the Environment and Water Resource’s (DEW) 

Working on Country Program; Indigenous Protected Areas Program (Indigenous Land Corporation 

(ILC) and DEW) (Natural Resource Management Ministerial Council, 2005); Natural Heritage Trust 

(through the NT Natural Resource Management Board and Envirofund); parks joint management 

arrangements (NT Parks and Wildlife and Parks Australia North); the Top End Aboriginal Land 

Management and Employment Strategy (ILC, and over time various agencies including Aboriginals 

Benefit Account, DEW and Department of Employment and Workplace Relations (DEWR)) (Ashley et 

al., 2004) and the Community Development Employment Program-CDEP (DEWR), which is currently 

being phased out. Other funding has come from business, industry, philanthropic and research 

organisations and partnerships with individual federal and Territory government agencies. Significant 

growth in the number of actors operating within the Indigenous land and sea management sector 

necessitates attention to the role of networks, in particular bridging organisations and individuals, 

who can facilitate interaction between the diverse actors. 

Development of many of the 38 formalised Aboriginal community-based land and sea management 

programs now in operation across the Top End of the NT (Jackson et al., 2005; Storrs et al., 2002; 

Storrs and Cooke, 2001) has largely been supported through the Northern Land Council’s Caring for 

Country Program (Storrs et al., 2002). One role of the Northern Land Council’s Caring for Country 

Unit, the division that delivers the Program, is to assist Indigenous land and sea management groups, 

particularly in the earlier stages of establishment, by either arranging funding for a coordinators 

position, or brokering the formation of social networks for delivery of education, training, funding 

and resource opportunities.  
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Coordinator positions have been funded within about half of the groups operating across the Top 

End of the Northern Territory. Laverack (2005) identifies the important role of an ‘external agent’, 

such as a coordinator, in helping build community capacity. While a community frequently has the 

internal resources of people skills and local knowledge, less accessible are external resources such as 

financial assistance, technical expertise, ‘new knowledge’ and equipment, and the role of the 

external agent is to act as a link between them. 

Appreciating that English may be the third or fourth language of some rangers and Traditional 

Owners with aspirations for developing a more formalised program of management on their Country, 

seeking and accessing the training, resources and knowledge necessary to effectively utilise both 

tool-boxes of knowledge is often a steep challenge. Coordinators assist ranger groups by securing 

management resources, including information and training, build networks to support economic 

enterprise and more generally facilitate communication with external agencies and organisations. As 

such, they play a key networking role in the operation of the ranger group. They also assist in 

fulfilling the external bureaucratic component of the land management program.  Other groups 

operate with no coordinator and limited external support; sometimes on an intermittent or informal 

basis and with irregular funding. 

Most of these Indigenous land and sea management groups currently operate from one of the 200 

permanent and seasonally occupied communities and outstations dispersed throughout the 

landscape (Altman, 2003). This landscape contains extensive wetland ecosystems, many of which are 

of high ecological, economic and socio-cultural value (Douglas et al., 2005; Finlayson et al., 1997a; 

Finlayson et al., 1997b; Finlayson and von Oertzen, 1993). Consequently they are recognised for their 

biodiversity and cultural values at local, regional and international scales. These values are subject to 

a wide range of threats that require cooperative management, particularly those relating to weeds, 

feral animals and fire (Ashley et al., 2004; Braithwaite, 1992; Ciruna et al., 2004; Landcare Council of 

the Northern Territory, 2005; Rea and Storrs, 1999; Robinson et al., 2005; Woolnough et al., 2004; 

Yibarbuk et al., 2001).  Furthermore, community-based management of NRM issues, such as fire 

(Yibarbuk et al., 2001) and the weed Mimosa pigra, (Gardener, 2005) has been identified as the most 

effective method of control on Aboriginal land. 

One such Aboriginal land management group operates from the community of Kunbarllanjnja. This 

settlement, which lies 20km east of the East Alligator River, the natural border to Kakadu National 

Park (see Figure 4.1), is surrounded by extensive escarpment and floodplain systems.  Once known as 

the Oenpelli mission, Kunbarllanjnja together with its surrounding outstations, has a fluctuating 

population of about 800 people and becomes isolated for up to five months each year when the 

rivers rise and flooded plains restrict access to air travel. The majority of the Aboriginal community 
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speak Kunwinjku as their first language and continue to have strong cultural connections to Country. 

The region contains many areas and sites of special importance and cultural significance 

(Nagurrhgurrba, 2005, personal communication ). 

At the time of the research the Adjumarllarl Rangers had been operating for six years, with the same 

non-indigenous coordinator working with them throughout this time. Fluctuating in size and 

consisting of approximately seven men, including the coordinator and two senior rangers, the 

Adjumarllarl ranger group commenced with the employment of a land management coordinator in 

October 2000 and developed as part of the Top End Aboriginal Land Management and Employment 

Strategy (TEALMES) (Ashley et al., 2004). Before the ranger group was formalised several community 

members had been working in a Community Development Employment Program (CDEP), which had 

commenced in 1992 to control an infestation of the aggressive woody weed Mimosa pigra on the 

floodplains surrounding the community. The ongoing control of this weed continues to feature 

significantly in the group’s annual work plan.  

The Adjumarllarl Rangers have taken responsibility for the ongoing ecological management of the 

area mapped in Figure 4.1. This area, comparable in size to Kakadu National Park, was negotiated 

following talks with neighbouring ranger groups at a fire conference in May 2001.  

 
Figure 4.1 Regional location of the Adjumarllarl Ranger’s management area. 
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Strategic management of this area, particularly in regards to fire, feral animals and the spread of 

Mimosa pigra and other noxious weeds, is particularly important given its proximity to two 

internationally recognised National Parks. The World Heritage listed Kakadu National Park abuts the 

western boundary of the management area, while Garig Ganuk Barlu National Park is within close 

proximity to the north (Figure 4.1). Both areas contain internationally significant wetland sites and 

are listed under the Ramsar convention (http://www.ramsar.org). They are both culturally and 

biologically rich regions that are used as staging points for migratory birds on the east-Asian flyway 

(Chatto, 2000; Chatto, 2003). 

4.3 Research methods 

Research was undertaken using document reviews, semi-structured interviews and participant 

observation.  Academic literature, annual reports, program documentation and management plans 

were sourced and reviewed as part of the document review. Sixteen semi-structured interviews 

involving 25 people were conducted over two week-long field trips that were undertaken with the 

NHT Indigenous Land Management Facilitator (ILMF) for the Top End, visiting a range of Aboriginal 

ranger groups across Arnhem Land, and during a two day Caring for Country workshop held at Lake 

Bennett in 2004 (Northern Land Council, 2004). Discussion with Aboriginal and non-indigenous land 

management coordinators, rangers, Traditional Owners and other community members was 

undertaken in Kunbarllanjnja, Ramingining, Murwangi, Donydji and Bulman, in order to document 

the social networks identified as being necessary for effective land management. This information 

was also sought to build a bigger picture of the types and range of information that ranger groups are 

interested in accessing and how this might influence their range of social networks. 

Participant observation, including informal interviews, direct observation and participation in the 

activities of the Adjumarllarl Rangers, was undertaken for a total of six weeks over a six-month 

period. The main aim was to identify the nature of the linkages that exist between the ranger group 

and other institutions within the community, and the purpose these networks served in the land 

management program. A secondary aim was to determine the role of the coordinator, and to identify 

the range of skills necessary to perform this function. The author participated alongside rangers in 

activities that included the poisoning of weeds by hand and aerial spraying, feral animal control, 

burning, seed collection and propagation, and liaising with Traditional Owners and neighbouring 

ranger groups. The rangers were observed undertaking land management activities within their 

region, furthering their skills development in a classroom situation, and interacting with rangers from 

other groups at a two-day ranger workshop. The coordinator was also observed undertaking on-

ground land management as well as being desk-based, where they negotiated resource acquisition 

from outside the community through email and telephone, and wrote funding applications and 

http://www.ramsar.org).
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program updates for funding agencies. The coordinator was also witnessed liaising with Traditional 

Owners, the community resource agency, the school and local businesses. In addition, the author 

twice accompanied the coordinator on overnight visits to Mamadawerre and Manmoyi outstations 

to witness the land management activities being undertaken by two more recently established 

ranger groups - the Bek and Mandiddi Rangers.  

To investigate further the networking role of the coordinator within the ranger group, the 

Coordinator is henceforth treated as a separate entity from the ‘Ranger group’, which is now 

considered to consist of the Aboriginal rangers alone. 

4.4 Results and analysis 

There is a diversity of land management issues and activities being undertaken by Indigenous land 

and sea management groups, beyond the frequently published, ‘fire, feral and weed’ management 

focus. A selection of these issues is briefly described in Appendix A. Some ranger groups are 

successfully generating income by engaging in small business opportunities that frequently build on 

the land management skills of the rangers. These are diverse and include fee-for-service 

arrangements such as payment for postmortem work for Australian Quarantine and Information 

Services (AQIS) and coastal surveillance and biosecurity work for Australian Customs, mine site 

rehabilitation work and community scale small business; which for this case study has included 

providing wild boar to the German consumer market, collecting crocodile eggs for supply to crocodile 

farms and culling and boning wild horses for supply to the pet-meat market. This is in addition to the 

management of immediate ecosystem threats such as introduced plants, feral animals and 

uncontrolled fire. Figure 4.2 depicts the extensive array of small business opportunities that the case 

study ranger group has engaged in, and shows some of the resources and skills that were sought to 

be able to do so.  
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Figure 4.2 A selection of actors with which the Adjumarllarl Rangers and Coordinator network to enable them 
to generate financial return through small business opportunities, and hence support the ongoing operation of 
their land management program. 

The diversity of land management activities undertaken and business opportunities sought is directly 

linked to a need for diverse requirements and hence sources of information and resources. The 

majority of the work plan activities of the Adjumarllarl Rangers require networking with other natural 

resource managers, both within the community and externally. For example, work in bordering 

regions is undertaken in collaboration with either the Manwurrk ranger team, based at an outstation 

called Kabalwarnomyu, or the Kakadu National Park rangers. Some of these networks are funding 

and resource focused, whilst others have been built through collaborative management 

opportunities. 

Membership of the rangers in different clans and families ensures that the social network within 

which the rangers are linked is strong. This has important implications for networking with the 

various Traditional Owners and other land managers who have the right to make management 

decisions for the different areas of Country that the rangers, as a group, manage. Information 

diffusion is maintained through this extensive web of social networks, which link the rangers directly 

through kin networks to the majority of people living within the management area, and also with 

neighbouring managers.  This network works simultaneously, but at a different level and with 

different actors than the funding and resource network to which the rangers are also connected. 

The range of activities of the ranger group requires the building of complex social networks involving 

diverse actors - institutions, agencies and individuals, both internal and external to the community - 
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for obtaining the information and resources necessary for success. A selection is shown in Figure 4.3. 

The networks have been broadly grouped into ‘Within Community’ and ‘External to Community’; 

which are further classified as ‘Funding and in-kind Resources’, ‘Co-management’ and ‘Operational’ 

networks.  The majority of networks have been negotiated in an attempt to acquire funds and other 

resources including assets for management activities. Such networks have included those with 

government agencies for grants, a mining company which provided a vehicle and payment for 

services in rehabilitation of a neighbouring mine site, Aboriginal organisations including the Northern 

Land Council and Indigenous Land Corporation; which have provided funding for the coordinators 

position, and non-governmental organisations including Greening Australia and Conservation 

Volunteers Australia. 

 

Figure 4.3 A selection of social networks which the Adjumarllarl Rangers depend on to fulfil their management 
objectives. 

The benefits of constructing co-management networks, with actors both internal and external to the 

community, can be demonstrated in regards to fire management. Social networks between the 

Adjumarllarl Rangers and several other neighbouring west-Arnhem based ranger groups including 

the Manwurrk and Djelk Rangers have strengthened through the development of networks with fire 

researchers from Darwin with whom they have discussed outcomes of controlled burning by rangers 

in the region. Information provided through this network, including fire scar maps derived from 
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satellite imagery, have been used to determine which areas of Country are not being burnt 

consistently in a controlled manner and are therefore a wildfire risk. Using such information 

delivered through this network the groups were able to see what areas of Country were being 

neglected and negotiate which groups should fill which gaps in fire management, to the benefit of all 

the groups in the region. The success of the Adjumarllarl Rangers’ burning program within their own 

management area depends on successful networking with stakeholders closer to home; a tourist-

safari camp manager, cattle managers who run their stock on the floodplain in the dry season, and 

other community members who have their own reasons for wanting to burn Country. The group 

continually negotiates social networks with these actors to encourage adherence to a burning regime 

that is consistent with the rangers’ efforts. Figure 4.3 highlights the complexity of the operation of 

the group, the fact that the actors originate from both within and external to the geographical 

confines of the community, and the range of reasons for constructing their social networks. 

However, while this information is important in highlighting the complexity of operation of the 

ranger group, the list alone provides little insight into the structure or nature of the network 

connections that link the ranger group with each of these listed actors. It is only by identifying these 

structures that the relative importance of different actors can be identified. Through discussion with 

the coordinator and participant observation, it was found that the coordinator of the ranger group 

has independently developed and maintained many of the relationships that constitute the social 

networks to which the ranger group is linked. This is particularly so for the networks created to 

generate economic return; those shown in Figure 4.2 and the ‘Funding and In-kind Resources’ 

networks of Figure 4.3. The majority of these actors are external to the community.  

Figure 4.4 is the result of mapping the list of actors identified as providing resources and information 

to the Adjumarllarl Rangers in Figure 4.3, with either the Coordinator, Ranger group or both, 

depending on whether they have contributed to the development or maintenance of the social 

network to directly benefit the operation of the group. For this to occur there must be 

communication with the actor. The network linkages that connect the Ranger group with other 

actors in Figure 4.4 are identified as ‘weak’ if the Ranger group is socially networked to the institution 

but does not actively maintain the network for ranger-specific purposes, possibly because there is no 

requirement to as the Coordinator currently fulfills this role. Another aspect of Figure 4.4 is the 

‘power differential’, which defines thirteen of the actor networks. These networks are characterised 

by an unbalanced power relationship. They occur where the operation of the ranger group is highly 

dependent on an actor to deliver or provide access to key services, resources and information. 

Although not addressed further in this paper, there is potential for profound impact if these 

networks are broken and future research in this area would prove useful for understanding the 

resiliency of networks within the Indigenous land and sea management sector. 
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Figure 4.4 Network diagram showing the linkages that exist between the Coordinator, Ranger group and actors 
identified as providing resources and information to the Adjumarllarl Rangers (see also Figure 4.3). 

As Figure 4.4 shows, the Ranger group as an entity is directly networked with six institutions. These 

institutions are either located within the geographical bounds of the community; are actors with 

whom the rangers would come into contact with at networking events such as ranger conferences, 

attendance at which in the past has been arranged by the Coordinator; or are networked through 

family and other social connections. The Coordinator is directly networked with all of the identified 

actors. The Ranger group and Coordinator are also networked to each other. 

In analysis of networks such as Figure 4.4, pair-dependency is an index of the degree to which a 

particular point  (e.g. the Ranger group) must depend upon a specific other (e.g. the Coordinator) - as 

a relayer of messages - in communicating with all others in the network (Freeman, 1980). Pair-

dependency in this case is high. The Ranger group is dependent on the Coordinator maintaining 21 

out of 27 possible linkages identified in the construction of this network. 

As the Coordinator in this case study provides the only communication channel between the Ranger 

group and many other actors within the network, there is potential for this person to control 

information and decide what gets through. The coordinator is potentially therefore a gatekeeper in 

the communication network, in a position to control the traveling of information through certain 

communication channels in a group (Freeman, 1980).  

Centrality is another important structural attribute of social networks (Freeman, 1979) which is 

highly relevant in explaining the structure of Figure 3.4. It describes the degree of ‘connectedness’ of 

any actor within a network. When two points in a network are directly connected by a linkage, they 

are ‘adjacent’. The number of other points to which a given point is adjacent is called the ‘degree’ of 
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that point. The coordinator is highly connected to the network at a score of 27, four and a half times 

the degree of the ranger group: six. This potential for control of information defines the centrality of 

these points. Unlike the Ranger group the Coordinator is ‘independent’ as he does not depend upon 

others as intermediaries of in communication. If there is truth in the adage ‘access to information 

creates power’, then the coordinator within this network is in a powerful position.  

What does this mean for the stability and resilience of the group, and as a significant institution of 

the community, the development of social capital and overall empowerment? 

4.4.1 The Coordinator 

The case study revealed that developing networks with potential providers of information, 

knowledge, resources and support, is a major part of this land management group’s activities. 

Sometimes complex negotiations have been the direct result of two factors: the pervasive nature of 

natural resource threats such as fire, weeds and feral animals and the resultant need for 

collaborative management, and the complexity of obtaining and accessing the funds and other 

resources needed for the effective operation of the program. The necessity for assistance from a 

networking and bureaucracy-savvy Coordinator is due largely to the degree to which these land 

management groups must negotiate institutional arrangements that support narrowly defined, 

short-term piecemeal, non-investment style cross-agency funding.  

Financial resources are consistently sought by the group to fund most aspects of the land 

management program, including ‘topping up’ the rangers’ salaries (see below). Funds are required to 

maintain assets including vehicles; quad bikes, an airboat and two four-wheel drives, so that Country 

can be accessed and managed throughout most of the year.  Maintenance of weed control 

equipment; pumps, sprays, backpacks, hand-held distributors, and firearms for feral animal control 

and economic opportunities including AQIS quarantine work, are ongoing costs.  Other operational 

costs include the purchase of poisons for weed control, in granulated form for hand distribution and 

liquid form for aerial distribution, the purchase of helicopter time for aerial spraying of weeds in 

inundated sections of floodplain and incendiary burning over extensive areas.  

Currently, the rangers receive around $40 per day in wages from the Commonwealth government 

under CDEP that aims to pay Aboriginal people to learn new skills so as to better their chances of full-

time employment. The rangers receive no other entitlements or benefits through this scheme, and 

payment is at a level equivalent to their unemployment benefit entitlements (Hunter, 2003). This 

program is currently being phased out, and it is unknown how future funding arrangements will 

support Indigenous land and sea management employment. Some of the rangers have accumulated 

over ten years of western-style management skills in addition to the extensive traditional 
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management knowledge they hold specific to the area. In an attempt to bridge such inequities “top 

up” money, which adds to the CDEP payment and allows a ranger to be paid in full, has been 

generated by the Adjumarllarl Rangers, largely through networks created by the Coordinator 

identified in Figure 3.2. The range of networks illustrated in Figure 4.2 reflects the minimal financial 

return from each of the economic enterprises the group undertakes to generate their own wages 

and support operational costs.  

If the ability of community members to “mobilise resources from within and to negotiate resources 

from beyond” (Laverack, 2005 p273) is an important step toward developing the skills and 

organisational structures necessary for community capacity then the Adjumarllarl Rangers’ land 

management program is certainly taking important steps toward developing that capacity. However 

there runs a risk of a false construction of ‘community capacity’ as the majority of negotiations and 

mobilisation of resources are the direct result of the non-indigenous Coordinator who has come from 

outside the community. This has created a somewhat fragile and non-resilient network, where the 

Coordinator will create a ‘structural hole’ in the network if they were to leave (Burt, 2000), greatly 

reducing the social capital of the rangers and community as a whole, by breaking their connection 

with many of the resource and information providers they are currently, if indirectly, networked to. 

This is a very real possibility as current turnover of coordinators in these positions is high. 

4.5 Conclusion 

There is a diversity of land management issues and activities being undertaken by Indigenous land 

and sea management groups in the Top End of the Northern Territory, that are more complex than 

the frequently quoted ‘fire, ferals and weeds’. This diversity, combined with a lack of core funding 

and resources, geographic isolation and the broad scale of management, has necessitated the 

building of complex social networks both within and external to the community in order to fulfil 

management objectives. The Coordinator is currently critical to the ongoing function of these social 

networks, particularly those that link the Ranger group to funding, resources and markets external to 

the community, as they have independently formed and maintained the majority of these links. 

These networks have also been integral in the development of small business and fee-for-service 

opportunities, facilitating income creation which has contributed to the ongoing functioning of the 

land management program, as well as ‘topping-up’ rangers’ salaries. 

The existence of a coordinator or ‘broker’ has previously been reported as being an important factor 

in the success of many Aboriginal programs, including land management, (Batty, 2005; Davies et al., 

1999; Gardener, 2005; Moran, 2007) with many playing a central role in day to day operations. In the 

case study reported here, the Coordinator has been motivated to seek networks that generate new 
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ideas, access to different information, skills, resources and income opportunities. The Coordinator 

has created these opportunities by working as a broker, or network bridge, to network the Ranger 

group with people who circulate in different flows of information (Burt, 2000). It is this act of 

brokering that contributes to the social capital of the Ranger group (Burt, 2002).  

Social networks and social capital are increasingly viewed as key components in ensuring desirable 

social and economic outcomes (Grafton, 2005) and one measure of social capital is the sum of 

resources that accrue to a group through possessing a durable or resilient network of relationships of 

mutual acquaintance and recognition (Bourdieu and Wacquant, 1992; 119). Due to the lack of 

connectedness of the Ranger group to the network, through which resources and information are 

obtained, the Ranger group runs the risk of being disconnected from many important actors if the 

Coordinator were to be removed from the network. Reliance on the Coordinator needs to be 

reduced so that social capital can accrue and be retained by the Ranger group and their community. 

There are two ways of increasing the resilience of the network within which the Ranger group is 

operating. First, training in consultation and negotiation should be made available to rangers, 

particularly senior rangers, and potentially other key people from within the community, so that 

networking with actors both within and external to the community, who are potential providers of 

resources and information, is supported. It is intended that the Coordinator position is temporary 

and that the role be transferred to a senior Aboriginal ranger once capacity, presumably of both the 

group and perhaps more significantly the individual, has been built (Storrs and Cooke, 2001). In the 

case study, the Coordinator was frequently the first point of contact for an external actor seeking to 

develop a network with the ranger group, and tended to remain the sole point of contact. This needs 

to change if true empowerment is to emerge. In the short to medium term, coordinator positions 

need to be supported to provide assistance to ranger groups in the development of management 

plans, facilitating delivery of training and accessing resources and support including negotiating the 

bureaucratic maze of funding that currently exists. In the medium to longer-term, perhaps after five 

years of operation, coordinators should be moving to support the group at a more strategic level, for 

instance in building investment opportunities in the program. The day-to-day responsibilities for on-

ground management operations should then lie with the rangers. However leadership training must 

become a key priority and capacity building a key element of a group’s work plan, with rangers 

actively strengthening their position in the network by working on their social networks alongside 

the coordinator, for the group’s resilience to build. These skills are extremely important to the 

continued functioning of the group and have limitless application beyond the land and sea 

management program.  
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Many other Aboriginal ranger groups have neither the capacity or benefit of a full-time coordinator 

to assist them negotiate the complex network of government agencies; their multiple funding 

streams and reporting requirements, necessary to resource programs under current arrangements. 

As such, many ranger groups rely on the sometimes limited capacity of their Land Council, to source 

them funding, training and other management support. To facilitate this process the structure of 

current funding arrangements must change to focus on coordinated streamlined investment 

packages rather than ad hoc, short-term, piecemeal grants. These packages could be delivered by a 

coordinated body following discussion with individual ranger groups’ and identification of resource 

needs. This should relieve the reliance on extensive and intensive networking and negotiation of 

complex funding arrangements with a simpler bureaucratic component, facilitating greater 

involvement of Indigenous land and sea management rangers by providing core funding for 

operations, including a wage component.  

Further, I propose that the social network within which the Ranger group is currently connected has 

many structural holes, being only partially connected with external market opportunities. The 

Coordinator has attempted to build bridges between disconnected parts of markets and 

organisations where they have identified them to be beneficial to the operation of the Ranger group, 

and as time has permitted.  By removing the immediate and time-consuming need to determine how 

the group might continue operating month to month, opportunities for the development of 

potentially lucrative fee-for-service and small business opportunities can arise, reducing the reliance 

on funding assistance from government programs over the longer term. 

Indigenous land and sea management contributes ecological benefits to Australia at catchment, 

regional and national scales, and the scale and delivery of investment within the emerging 

Indigenous land and sea management sector needs to start reflecting these benefits if it is be 

sustainable in the longer term. Further, it appears that, in the short term at least, the continued 

operation of some of the ranger groups rely heavily on the coordinator’s continued employment, 

which raises questions of current levels of support for this role. If Indigenous land and sea 

management is to contribute significant social benefits as well as environmental outcomes to 

communities and regions, participants, including rangers, must be actively supported and 

empowered to fulfil a stronger role in the control and leadership of the program. 
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Prologue to Chapter 5 

Paper 2: Hunting boars, horses and crocodile eggs to fund feral ant management: Building alternate 

support for Indigenous management of social-ecological systems in northern Australia. 

The diversity and extent of land management issues and associated activities being undertaken by 

Indigenous land and sea management ranger groups in the Top End of the Northern Territory was 

determined in Chapter 4. The Chapter also revealed the extensive social networks required to secure 

resources to undertake the suite of management activities within their resource-restricted, 

geographically- isolated context.  

Chapter 5 further adopts a case study approach to compare the management response of two ranger 

groups: the Adjumarllarl Rangers and the Dhimurru Rangers, to pest ant incursions in their respective 

communities. The Chapter explores how the social networks Indigenous ranger groups are connected 

with influences their ability to respond to management issues, and recommends how Indigenous 

capacity might be strengthened to manage emerging social-ecological threats within their 

management areas.  

A partnership approach between Indigenous land and sea managers and research and management 

providers is explored as a way of building social capital and capacity to respond to complex social-

ecological threats.  
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Chapter 5 Hunting boars, horses and 
crocodile eggs to fund feral ant 
management: Building alternate 
support for Indigenous 
management of social-ecological 
systems in northern Australia 

Indigenous land and sea managers play a crucial role in the identification and management of threats 

to social-ecological systems in northern Australia. Given the scale and complexity of current and 

emerging threats many Indigenous land and sea managers have sought to build networks with 

individuals and institutions external to their lands, to supplement their own knowledge, skills and 

resources, to achieve management outcomes. This paper draw on two case studies involving the 

management of pest ants in remotely-located Aboriginal communities in northern Australia to: (1) 

reveal the challenges to Indigenous ranger groups of accessing timely management-related 

information; (2) provide insight into the varied capacities of Aboriginal community-based groups to 

engage with external networks that can assist in responding to identified threats to social-ecological 

systems, and (3) scope the role new networks might play in building the capacity of Indigenous land 

and sea management groups to respond to social-ecological change. The case studies highlight the 

varied capacities of Aboriginal ranger groups as a result of their host organisation arrangements, 

local governance structures, and designation of land and sea as an Indigenous Protected Area (IPA). 

These three factors appear to positively influence the ability of one group to network with external 

research and management agencies to build land and sea management capacity. The role of research 

institutions as network brokers in supporting Indigenous land and sea managers is explored, as is the 

potential for a national Indigenous land and sea management knowledge network that might 

promote resilience via peer-to-peer learning. 

Keywords: co-management, broker, capacity-building, natural resource management, pest ants, 

social networks  

5.1 Introduction 

Local communities frequently possess detailed knowledge of their local environment and resource 

base, and can draw on this to determine appropriate, locally-specific management solutions (Altman 

and Jackson, 2014; Altman and Kerins, 2012; Elders from Atafu Atoll, 2012; Ens et al., 2015; Ens et al., 
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2012b; Hill et al., 2013; Kahui and Richards, 2014; Polfus et al., 2016; Turner, 2014; Walsh et al., 

2013; Woodward et al., 2012). Enabling this knowledge is often the most ethical, efficient and cost 

effective method of developing context specific place-based management responses that are also 

flexible and adaptable to continual change (Brook and McLachlan, 2008; Crona and Bodin, 2006; 

McDonald et al., 1997; Roncoli et al., 2002). Local communities are also well-positioned to manage 

local resources as they commonly have a vested interest in their care and management; an intimate 

knowledge of local ecological processes; and in comparison to external modes of management are 

able to more effectively manage natural resources through local forms of access (Brosius et al., 

1998). Where the local communities are Indigenous they are also likely to hold an intimate 

attachment to their lands and seas, demonstrate perseverance and resilience in seeking to protect 

their integrity for future generations, and frequently adopt sustainable livelihoods which support 

their aspirations to protect their lands and seas (Berkes and Folke, 1998a; Langton et al., 2014; Weir, 

2012). 

However, successful local resource management critically depends on the capacity of local managers 

to either manage ecological threats and issues independently with the knowledge and resources they 

have, or be able to access supplementary external resources, knowledge, and skills if and when 

required (Measham, 2007). Information pertaining to optimal ecological management actions is 

frequently dispersed amongst different groups at multiple scales (Berkes, 2009). This has promoted 

the creation of new networks, sometimes taking the form of resource management partnerships (co-

management), that facilitate access to, and activate, this multi-scale knowledge (Bodin and Crona, 

2009). Networks may evolve gradually to govern a shared resource or evolve to deal with impending 

problems (Ostrom, 2014; Weber and Khademiam, 2008). As NRM issues become increasingly 

compounded by factors including population growth, intensified resource use, and climate change, 

(and become relentless ‘wicked problems’) alternative options for managing complex social-

ecological problems might only be discovered through the greater sharing of knowledge systems 

(Weber and Khademiam, 2008). 

A central and important component of co-management arrangements is the social networks that 

connect people, and which facilitate the movement of different types of information across various 

scales (Armitage et al., 2009; Berkes, 2009; Bodin et al., 2006). While such social networks are 

recognised as important in enabling different actors to collaborate on natural resource management 

(NRM) (Crona and Bodin, 2006; Davies, 2007; McAllister et al., 2008; Olsson et al., 2007; Sobels et al., 

2001; Woodward, 2008), little attention has been given to identifying what the favourable conditions 

are for building and maintaining such networks to facilitate the management of social-ecological 

systems (Bodin and Crona, 2009).   
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5.1.1 Indigenous land and sea management 

In Australia, Indigenous land and sea management (ILSM) constitutes a vital sector of community-

based natural resource management (CBNRM) with significant activities undertaken via a network of 

Indigenous land and sea management ‘ranger’ groups (Altman et al., 2007; Altman and Whitehead, 

2003; Hill et al., 2013; Putnis et al., 2008; Woodward, 2008).  

In the Northern Territory of Australia, an area of 1,349,129 square kilometres (520,902 sq mi) with a 

population density of <0.2 people/km², Aboriginal people own and manage approximately 50% of the 

land and 85% of the coastline. Small Aboriginal townships and satellite settlements called outstations 

are scattered throughout the landscape (Altman et al., 2007), and serve as the nodes from which 

significant Indigenous land and sea management is undertaken. 

As Aboriginal people are significant landowners and managers (Moorcroft, 2016); have an intimate 

knowledge of their environment; possess highly honed observation skills, and make up 47.5% of the 

population living in very remote areas of Australia (Biddle, 2012) they are ideally positioned  to fulfil 

national roles as cultural and natural resource managers (Luckert et al., 2007; Whitehead et al., 

2003a; Woodward et al., 2012). Increased federal government interest, and subsequent investment 

in ILSM programs since 2007, with the introduction of Working on Country funding program (May, 

2010), has resulted in the rapid inclusion of Indigenous-driven land and sea management initiatives 

into formalised Government-driven environmental programs. The impetus for Aboriginal land and 

sea managers to engage in more formal ‘ranger’ programs has included the ability to access 

supplementary knowledge and resources to fulfil their ILSM aspirations, and/or to realise the 

economic opportunities that stem from ‘ranger’ programs (Bauman and Smyth, 2007; Davies, 2007; 

Hoffmann et al., 2012; Woodward, 2008). 

The capacity of ranger groups varies but each fulfils a range of environmental management roles, 

some through payment for environment service (PES) arrangements (Austin et al. 2018; Luckert et 

al., 2007; Muller, 2008; Robinson et al. 2016; Whitehead et al., 2009; Woodward, 2008). Activities 

include the surveillance and control of weed infestations, monitoring of marine turtle and dugong 

populations, implementation of fire management programs, the protection and maintenance of 

cultural sites and identifying and monitoring threatened species (Hill et al., 2013). Some activities, 

and indeed entire programs, are undertaken within co-management arrangements involving multiple 

partners (Auditor-General, 2011; Hill et al., 2013; Langton et al., 2014; Putnis et al., 2008; Ross et al., 

2009; Szabo and Smyth, 2003). Low levels of literacy and numeracy impede the ability of some 

Indigenous land and sea managers to undertake tasks required by western approaches to cultural 

and natural resource management including project management and evaluation. As such 
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predominantly non-Indigenous ranger coordinators living in the communities and working closely 

with ranger groups, can play a critical administrative role seeking funding and commercial 

opportunities, managing paperwork and communicating outcomes to government and other 

investors (Woodward, 2008).  

This study reveals a role for new networks that might act to build the capacity of Indigenous land and 

sea management groups to respond to threats to social-ecological systems. It does this by drawing 

on findings from two case studies involving Indigenous land and sea management ranger groups 

faced with pest ant incursions. The first case study draws on interviews and field observations, while 

the second comparative case study adopts a critical literature review and content analysis utilising 

reports, management plans and other published and grey literature. 

5.2 Pest ants on Aboriginal lands in northern Australia  

Exotic pest ants have emerged as a major environmental and social problem in northern Australia 

(Hoffmann and Parr, 2008) and are widely distributed throughout the region. Their impacts are felt in 

Aboriginal communities and surrounding lands, with some causing serious problems, such as 

widespread electrical malfunction, health issues and a reduction in regional biodiversity (Hoffmann, 

2004). The impacts of invasive ants can be especially significant in sparsely populated areas, isolated 

from service centres. For example, 97% of remote populations in the monsoonal north of the 

Northern Territory are affected by wet season road closure, and repairs to electrical damage by 

invasive ants can be delayed by several weeks or more. Access to functioning public 

telecommunications is a significant and ongoing issue for many settlements in the region (Australian 

Bureau of Statistics (ABS), 2007; Australian Government, 2008). As pest ants are widely distributed 

throughout northern Australian communities, they provide a useful focus for assessing a 

management response by different groups. 

5.2.1 Case study 1: The Adjumarllarl Rangers and Singapore 
Ants in west-Arnhem Land  

The Singapore Ant (Monomorium mayri) is a small trailing species that lives predominantly in 

association with human settlement (Wetterer, 2009). It has an annoying sting, but perhaps its most 

significant impact relates to damage to electrical equipment. The ants appear to be attracted to 

plastics in irrigation, electrical and other equipment, and cause damage by nesting in electrical 

conduits, wiring, fittings and appliances, causing short-circuiting and malfunction. The species is 

estimated to be causing over AUD1 million damage annually to electrical items, including 

telecommunication equipment, in northern Australian communities (Hoffmann, 2004). 
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Residents of Manmoyi outstation identified Singapore Ants as a significant management issue (see 

Figure 5.1). An outstation is a small, often remote and isolated Aboriginal settlement on an 

Aboriginal Clan’s estate that is serviced by a larger community in the region (Coombs et al., 1980). 

The author became aware of the Singapore Ant issue while visiting Manmoyi for an unrelated matter 

and the opportunity arose for the author’s research institution, CSIRO, to be engaged in identifying a 

possible solution (October 2005). 

 
Figure 5.1 Location of the settlements referred to in the case studies 

A colleague of the author, and pest ant specialist, advised that continued baiting is required to 

control Singapore Ants. This led to the establishment of a small project to first explore the impacts of 

Singapore Ants in the region, and second, identify potential avenues for local residents to control 

Singapore Ants, which included engaging with a telecommunications provider to seek their interest 

in supporting a community-run ant control program, with the benefit of reducing their continual ant-

related maintenance and repair costs. The research project extended to involve two neighbouring 

Aboriginal outstations after the author learned from Aboriginal residents that their relatives at the 

other settlements also had problems with Singapore Ants. 

The township of Gunbalanya, with a fluctuating population of about 1100 people, and two 

outstations named Mamadawerre and Manmoyi (each inhabited by about 60 people) were included 

in the study. The three settlements are remotely located on Aboriginal-owned land in northern 

Australia and are located between 300 and 500 kilometres from the main service centre of Darwin. 

Following a review of literature on the impacts of Singapore Ants in other Indigenous communities, 

in situ semi-structured interviews were undertaken with representatives of community services and 

businesses to determine potential impacts of Singapore Ants as they relate to health, housing, 

infrastructure and food storage. A total of forty residents from the three settlements were 
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questioned about the presence and impacts of Singapore Ants (this equated to approx. 20% of 

homes surveyed in Gunbalanya (n=30) and 80% of homes at the two smaller outstations (n=10; n=8).  

The coordinator of the Adjumarllarl Ranger group based at one of the outstations nominated several 

Aboriginal residents from each settlement who he thought might be interested in the research 

project, and who might wish to be employed by the author to assist with language translation, 

introductions to residents and with local guidance. Field observation of common areas including 

community and outstation buildings and their surrounds was also undertaken as part of the 

interviews to determine the presence and impacts of Singapore Ants. 

All but one respondent was aware of the ants and many spoke strongly about them as a big problem 

causing concern, inconvenience and discomfort. Respondents reported a proliferation of biting ants 

in and around their homes and ant-related damage to electrical goods power points and fans. Ants 

had chewed through resident’s clothing; disposable nappies and baby milk formula as well as food 

packaging in the outstation’s food store. Singapore Ants were particularly prolific around the 

outstation of Manmoyi where respondents complained about the inability to sit under their favourite 

trees because ants would drop from the branches and bite them. One respondent described 

Singapore Ants as the “biggest management issue” in Manmoyi, while another respondent thought 

that the ants may have first appeared ten years previously, after she returned from boarding school. 

Respondents in the two outstations were concerned that ants were causing the continual break-

down of the public telephone which is widely used by residents. The ant issue had been raised locally 

with the Adjumarllarl Ranger group and respondents named a further three neighbouring outstations 

where they suspected Singapore Ants were also an issue.  

A representative of the Gunbalanya Health Clinic revealed that on occasions where children have 

presented with non-specific skin rashes they had been attributed to biting ants. In other cases, it was 

thought that people presenting with swollen eyes had reacted to ants drawing moisture from the 

corners of their eyes as they had slept, indicating possible health costs due to Singapore Ants. 

The economic cost of Singapore Ants is difficult to determine, however anecdotal evidence from an 

electrician based in Gunbalanya, who had also serviced outstations in the broader region for several 

years, estimated the figure for electrical repairs for Gunbalanya and the approximately twenty five 

outstations it services, as being AUD100,000 - 500,000 per annum and estimated about forty percent 

of all costs associated with electrical repair in Gunbalanya were attributable to ants, whereas in the 

outstations (including Manmoyi and Mamadawerre) the figure was closer to sixty percent. He said: 

the ants get into everything that has electricity…power-boards, switches, all electrical appliances… 

One example was given of ants regularly chewing through the wiring of pumping inverters that pump 



 

81 
 

water for outstations. As an electrician he would travel 200 km to determine the problem, drive the 

200 km back to the community or town, order and receive the new inverter at a cost of $2000, and 

then drive the 400 km return trip to install the new part. He identified the significant cost of travel 

and vehicle upkeep associated with undertaking repair work in remote areas, which had to be 

considered along with the immediate repair costs. When Brian fixed the pump inverter, he sealed up 

a section with silicon to keep the ants out, but they chewed through it and he was soon back to 

repair the pump component again. Further discussion with a Traditional Owner visiting from 

Gudjekbinj, another nearby outstation, revealed that Singapore ants were probably causing problems 

there too. 

The case study revealed that what initially appeared to the author as a small-scale, local issue was in 

fact likely to be a regional ant problem with significant social and economic costs and that the 

effective management of Singapore Ants was likely to create significant economic savings for 

residents, the local community council and the regional telecommunications provider. At the time of 

the research project each of the three settlements had an Aboriginal ranger group operating from it 

and one ranger coordinator, based at Gunbalanya, was attempting to support the operations of all 

three. 

5.2.2 Case study 2: Yellow Crazy Ants in north eastern 
Arnhem Land 

The Yellow Crazy Ant (Anoplolepis gracilipes) is ranked as one of the world’s worst pests (Australian 

Research Council, 2010). It is a highly invasive and damaging species that can have catastrophic 

impacts on ecosystem function. The ants attack and kill fauna, first disabling prey by spraying formic 

acid, and promote scale insects that negatively impact native plants (O'Dowd et al., 2003). The formic 

acid has also been known to cause skin burns and eye irritation in humans (Haines et al., 1994). The 

species has invaded continents and islands across the tropics and can form dense super-colonies of 

many square kilometres in size. Because of the nature of the species, any eradication program 

requires targeted, site-specific research and design (Hoffmann et al., 2014).  

Prior to 2004 Yellow Crazy Ants were only known to occur at one site on the Australian mainland, on 

Aboriginal-owned Dhimurru Land in the north-eastern corner of the Northern Territory (Hoffmann et 

al., 2012). It was thought that the ants had been transported into Australia, and to this site on mining 

equipment. As revealed by Hoffmann et al. (2012): 

because of the absence of horticulture and declared conservation areas within Arnhem 

Land, government bodies usually responsible for invasive species management (i.e. 
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Departments for Primary Industries and/or conservation) were not willing to accept 

management responsibility. In addition, with only one known YCA eradication in the world, 

for which details were not provided (Haines & Haines 1978), protocols for eradication did 

not exist (Hoffman et al, 2012 p 45). 

Once Yellow Crazy Ants were identified by external scientists as occurring and posing a significant 

threat on Yolngu Country, Yolngu Traditional Owners, through Dhimurru Aboriginal Corporation, took 

the lead role in collaborating with an Australian science agency: the Commonwealth Scientific and 

Industrial Research Organisation (CSIRO), to co-author a funding application for pest ant 

management (Hoffmann et al., 2012; Muller, 2012).  

Funding and in-kind support was subsequently leveraged from the local Alcan Gove mining company, 

government agencies and Indigenous representative organisations. The Dhimurru Rangers, based in 

Nhulunbuy (see Figure 5.1), then undertook on-ground and aerial ant control through baiting, 

monitoring and related research activities, in close partnership with their science agency partners, 

CSIRO (Dhimurru Aboriginal Corporation, 2008).  

As the ant infestation occurs within the Dhimurru Indigenous Protected Area (IPA), the Dhimurru 

Aboriginal Corporation (DAC) is involved in directing the land and sea management activities of the 

Dhimurru Rangers in behalf of the Yolngu Traditional Owners. The Dhimurru Rangers are also 

involved in a range of ILSM activities including fire, feral animal and weed management; marine 

debris and ghost net clean-ups in conjunction with external volunteer groups; as well as permit 

compliance patrols on land and sea (Dhimurru Aboriginal Corporation, 2013). Further, the Dhimurru 

Rangers’ host organisation: Dhimurru Aboriginal Corporation, actively networks, and partners, with 

several actors including local business, state and federal government agencies, a Land Council and 

federal-level research agency, as well as regional stakeholders (Yirralka rangers, Yirrkala Business 

Enterprises, Gumatj Association, Yirrkala Dhanbul Association, Nhulunbuy Corporation) and other 

interested parties (Yirrkala & Nhulunbuy schools, Conservation Volunteers Australia) to achieve land 

and sea management outcomes (Hoffmann et al. 2012). 

The co-management partnership, with CSIRO providing western science knowledge and the 

Dhimurru Rangers using local Indigenous Knowledge in their on-ground ant eradication, resulted in a 

‘globally unprecedented’ number of site-scale eradications (Hoffmann, 2010), however ongoing 

control is required as eradication is not financially viable for the large areas of infestation (Hoffmann, 

2009). This partnership continued in 2017, with new investment by the Australian Government 

supporting the development of a strategy for successful eradication (http://www.csiro.au). The co-

http://www.csiro.au).
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research partnership has also been recognised through several prestigious national awards 

(Hoffmann et al., 2012). 

5.3 Discussion 

A more in-depth assessment of the networks related to ILSM in each of the pest ant case studies is 

required to identify what may have facilitated a response to the issue in one of the Case Studies. In 

regards to Case Study 1, the respondents at Manmoyi had raised the issue of the Singapore Ants with 

the non-Indigenous land management coordinator based at the larger settlement of Gunbalanya 

(215 km drive on dirt roads). The ranger coordinator had made contact with the same ant specialist 

who had assisted the community in Case Study 2. The ant specialist had delivered a small amount of 

specific ant poison to the coordinator some time previously to use in ant control, but no further 

action had been taken. For several reasons, including a heavy workload, competing land 

management priorities and a lack of resources, further response to the raised issue was delayed. At 

the time of the research the Adjumarllarl Rangers, the most active of the three regional groups and 

receiving the most support from the ranger coordinator (who was also trying to support the other 2 

ranger groups in their activities), were hosted by Demed, a community-based outstation resource 

agency that provided office space for the coordinator as well as limited administrative and financial 

accounting support. The group were operating on limited funds sourced via a range of short-term 

grants (see Woodward 2008). The rangers were being paid the equivalent of unemployment benefits 

through a program called the Community Development and Employment Program (CDEP) (Morphy 

and Sanders, 2001), now renamed the Community Development Program. A lack of secure on-going 

funding necessitated the rangers’ involvement in a diverse number of enterprises that aimed to serve 

a dual purpose of fulfilling objectives in their land management plan and generating much needed 

income to support their activities. As a result the non-Indigenous ranger coordinator had invested 

significant time into building networks to create enterprise opportunities. An indication of the range 

of social networks that the coordinator built is shown in Figure 5.2 and includes networks with: the 

local Town Council to undertake weed management; neighbouring ILSM groups for joint 

management operations including weed control and burning; payment for environmental service 

activities with the Australian Quarantine and Inspection Service including sampling feral buffalo and 

pigs for pathogens; local businesses for joint operations including crocodile egg collection and the 

flensing of local wild horses for pet meat; and international companies, to provide wild boar meat to 

the international market, and to spray weeds on a neighbouring uranium mining lease. Other 

networks were created to source training for the rangers.  
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Figure 5.2 A selection of actors with which the Adjumarllarl Rangers and coordinator networked to enable 
them to generate financial return through small business opportunities, and hence support the ongoing 
operation of their land management program. Reproduced from Woodward 2008. Copyright Taylor & Francis. 
Australasian Journal of Environmental Management Vol 15, page 245 

Most of the extensive networks created to support these activities were the result of actions of the 

non-Indigenous ranger coordinator (see Woodward 2008 for a more detailed analysis). These 

findings align with those of Maru and Davies (2011) who identify that while Aboriginal people have 

strong and dense bonding networks (within extended family and community networks) they have 

sparse bridging and linking networks (beyond their family and community connections). The reliance 

on one individual, the non-Indigenous coordinator, to broker information and resources from 

external organisations in order to respond to each issue, demonstrates the currently constrained 

capacity of Aboriginal communities and settlements in this case study to address threats to social-

ecological systems. 

Both the Adjumarllarl Rangers (Case study 1) and the Dhimurru Rangers (Case study 2) manage 

similarly large expanses of land, but significantly the management area in Case study 2 was 

designated an Indigenous Protected Area (IPA) in 2000. The Dhimurru IPA also incorporates a large 

area of sea Country, with a combined management area of 550,000 hectares (Dhimurru Aboriginal 

Corporation, 2013). IPA listings attract significant resources from the Australian Government, 

including wages, operational funds and considerable support in developing a comprehensive Plan of 

Management for the IPA (Bauman and Smyth, 2007; Ross et al., 2009). For example, in the 2015/16 

financial year Dhimurru Aboriginal Corporation received, from the Australian Government’s Working 

on Country program, $256,240 towards the management of the IPA and $913,120 in wages support 
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for 12 contracted (ranger) positions. The Dhimurru Rangers also receive significant support from 

their host organisation: Dhimurru Aboriginal Corporation (DAC), which was established by Yolngu 

Traditional Owners of the region with a vision to ensuring the management of their land and sea 

Country and to manage visitor recreation areas (Muller, 2014). DAC is known for its strong 

governance structure with all seventeen Aboriginal clan groups from the region represented in the 

membership of the Corporation (see Dhimurru Aboriginal Corporation, 2015).  

DAC employs multiple ranger facilitators and support staff and hosts a staff member of the Territory 

Government’s Parks and Wildlife agency who assists in the implementation of the Dhimurru IPA. This 

team provides significant support to the rangers including applying for and managing grants, and 

seeking new partnerships for research. Further, they have clearly articulated, through their 

comprehensive Plan of Management (Dhimurru Aboriginal Corporation, 2008) and Sea Country Plan 

(Dhimurru Aboriginal Corporation, 2013), how they wish to engage with outside institutions and 

individuals, including the kinds of research networks they seek. The publicly-available Plan provides 

opportunity, via stated protocols for engagement, for outside researchers to engage with the rangers 

via DAC on management questions of mutual interest. The IPA co-management arrangement means 

that DAC are necessarily closely networked with external government agencies, which in turn has 

created opportunities for further network creation (Dhimurru Aboriginal Corporation, 2008; 

Dhimurru Aboriginal Corporation, 2013).  

Therefore, management success in this instance appeared to be a result of strong network support 

by two bridging institutions: their host organisation (Dhimurru Aboriginal Corporation), and a 

research agency (CSIRO). The very different levels of institutional and organisational support 

available to the two rangers groups, seemingly as a result of different host organisation 

arrangements, local governance structures, and designation of land and sea as an Indigenous 

Protected Area (IPA), deserves further attention. 

5.3.1 Broader implications of the case study findings 

The case studies reveal that there is significant diversity in capacity between Aboriginal land and sea 

management ranger groups operating in the Northern Territory. This has important implications for 

ecosystem management at the cross-boundary, landscape scale. It appears likely that Aboriginal 

ranger groups with access to resources and who are supported both in formalised co-management 

arrangements and by strong governance arrangements are better able to create social networks that 

deliver (further) resources and information to deal with threats to social-ecological systems. In this 

instance IPA designation affords Indigenous partners comparatively greater funding, support and 

access to information networks than those without IPA designation. In tandem with the IPA 



86 
 

designation is the existence of strong governance arrangements, including being hosted by a highly 

functioning host organisation, the Dhimurru Aboriginal Corporation, and the proximity of the mine. 

Altman and Jackson (2014) recognise the need for ranger groups to be supported by robust 

governance arrangements, including access to financial management systems, stating:  

It is no coincidence, in our view, that some of the most robust ranger groups are linked as business 

units of large and successful Aboriginal organisations (Altman et al., 2011 p 7). 

Revealingly, the Adjumarllarl Ranger group are relatively typical, in terms of funding, support and 

overall capacity, of at least half of the 45 Aboriginal ranger groups in operation across the Northern 

Territory. Together these groups take responsibility for managing huge areas of ecologically and 

culturally significant land and water (Hill et al., 2013). The combined effectiveness of land and sea 

management at the northern-Australian scale is currently limited by this variation in capability. So 

what options exist for Aboriginal ranger groups, like the Adjumarllarl Rangers, to build capacity to 

deal with social-ecological change when they are not supported locally by strong governance and/or 

local institutions, nor are they networked with significant funding or resources via government-

driven funding programs?  

In the case of the Singapore Ants (Case study 1), the three rangers groups (and their respective 

communities and outstations) were entirely dependent on the over-stretched, time-poor non-

Indigenous coordinator taking the lead in creating external networks to respond to the pest ant 

problem. Where ILSM groups are relying on a sole individual to access the research and management 

sphere, the more simplified the process of accessing external information and resources the more 

likely they will be utilised either by the ranger coordinator or directly by rangers and other 

community members. A simple web-based database of research contacts, projects and research 

capabilities by subject/field within universities and other research agencies of northern Australia 

could provide a facilitated first point of contact to assist in pairing Aboriginal communities and their 

research questions with the researchers and graduate students able to address them. This could 

build on existing online networks such as that hosted by the independent not-for-profit organisation 

Territory Natural Resource Management (TNRM) who work with diverse land managers to promote 

sustainable practices and who are responsible for the coordination and administration of Australian 

Government funding provided specifically for natural resource management in the Northern 

Territory (Territory Natural Resource Management, 2014).  

Disappointingly, when the author and colleagues approached the regions telecommunications 

provider about supporting a small project to investigate community-based control of the pest ant 

problem in order to ensure maintenance of the sole telephone line in one of the remote outstations, 
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they responded that community-based organisations should be funding such initiatives themselves 

as they would receive the greatest economic benefit from ant control.  

5.3.2 A networking role for research 

Research and monitoring have been identified as important in achieving environmentally, culturally, 

socially and economically sustainable management and development of Indigenous land and sea 

estates (North Australian Indigenous Land and Sea Management Alliance, 2007; Gibson, 2006). In 

northern Australia community-research networks have facilitated highly successful multiple-partner 

Indigenous NRM initiatives at multiple scales (Crook et al., 2016; Dobbs et al., 2016). These include 

successful large scale research initiatives including the Top End Aboriginal Land Management 

Employment Strategy (Mimosa Project) (Ashley et al., 2004), Carpentaria Ghost Net Project (Gunn et 

al., 2010), and the West Arnhem Land Fire Abatement Project (Whitehead et al., 2009). A significant 

outcome of these research partnerships has been the co-production of knowledge, now commonly 

appreciated as the institutional trigger or mechanism to enable learning and adaptation to 

environmental change (Armitage et al., 2011). 

Over 15 years ago, Davies et al. specifically identified the need for governments to offer appropriate 

scientific expertise and help Indigenous people to establish good networks that link them with others 

working in the area of land and wildlife management (1999; p 91). Smyth (2011), in his evaluation of 

the Working on Country funding program that currently delivers wages and resources to 839 

Indigenous rangers across Australia (September, 2018), found that most interviewees noted that 

much of the rangers’ work to date was focused on laying the foundations for long term 

environmental outcomes, such as baseline fauna and flora surveys and establishing monitoring 

methodologies. To this end, interviewees also stressed the importance of partnerships with research 

institutions, regional Indigenous organisations and government agencies for data analysis and for 

support in developing appropriate management strategies (Smyth, 2011; p 5). 

Research agencies and organisations, universities and education institutions are well suited to fulfil a 

critical networking role with Aboriginal land and sea management groups as their comparatively 

flexible institutional arrangements mean they are more likely to be able to respond to community 

requests for research engagement and support Indigenous participation in ecological and cultural 

research. Through the development of partnerships with research agencies Aboriginal communities 

can also be made aware of the potential and possibilities that research has to offer (Australian 

Research Council, 1999). Constraints to Indigenous-research network development have also been 

identified. These include geographical isolation; cultural communication barriers; multiple competing 
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demands beyond NRM, overarching socio-economic and educational disadvantage and weak 

governance structures (Wiseman and Bardsley, 2013).  

If the natural progression of Indigenous land and sea ranger programs is to ‘scale-up’ (Bixler and 

Taylor, 2012), it may also be of benefit to Aboriginal land and sea managers to develop collaborative 

ties with research groups to support a transition from highly localised independent activities to 

higher-level NRM coordination, including at the landscape scale. 

5.3.3 Strengthening community host organisations  

There are a diversity of institutional arrangements in place to support Indigenous land and sea 

management groups in the Northern Territory. Some operate as independent incorporated 

associations, while others are hosted by community-based organisations including: community 

government councils; outstation resource centres; Community Development Program (formerly 

Community Development Employment Projects (CDEP)) organisations; and Aboriginal land councils. 

These host organisations often enter into grant and fee-for-service contracts on behalf of Indigenous 

land and sea management groups. They provide a recognised interface for funding bodies: someone 

to contract with and hold accountable for the expenditure of funds and achievement of outcomes. In 

many cases, host organisations have also acted as the recognised ‘employer’ of Indigenous land and 

sea managers, taking on the responsibility for paying wages (Putnis et al., 2008; Sithole, 2008). 

In performing these roles, host organisations have acted as bridging organisations sitting in the space 

between Indigenous land and sea management groups and their potential sources of research, 

government, business and philanthropic support. In the best cases, these host organisations have 

recognised their bridging function and proactively worked to negotiate partnerships and secure 

resources for their Indigenous land and sea management group/s.  However, in many other cases, 

these host organisations have not been able to perform this function effectively and this has limited 

the development of Indigenous land and sea management groups (Altman et al., 2011; Putnis et al., 

2008).   

As mentioned already, in the longer-term, appropriately-governed community-controlled host 

organisations will be critical for the support and development of community-based ranger initiatives 

(Altman et al., 2011; Putnis et al., 2008). In the majority of cases however there are currently no 

defined set of expectations around working arrangements between Indigenous groups and host 

organisations to govern when and how host organisations will: act on behalf of Indigenous land and 

sea management groups; provide infrastructure and facilities for groups to use; and deliver financial 

and reporting information back to Indigenous groups and funding bodies to ensure accountability of  
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the host organisation in the management of funds (Putnis et al. 2008). Local community host 

organisations can usefully act as bridging organisations for numerous other activities too, including 

the delivery of broader government services and facilitating partnerships (Wallis and Dollery, 2002). 

The development of a strong organisational base which can provide the management support for the 

groups land and sea management aspirations and activities will require external support in the form 

of governance and business training. There are also significant lessons that can be transferred 

between communities in regards to the learnings (success and failures) in developing strong 

governance within their Prescribed Body Corporates (in the event of a Native Title determination) 

(Mantziaris and Martin, 2000), Aboriginal Corporations and other community-based organisations.   

In all cases the delivery of land and sea management outcomes is a complex task requiring a huge 

range of skills, particularly on the part of coordinators. The role of coordinators has been described 

as ‘exhausting’ with little scope for support or mentoring from professional colleagues (Smyth, 2011). 

This would have to be assumed as especially so for those coordinators who are responsible for all 

operational, strategic, human resource and financial planning and management activities. In the case 

of the Adjumarllarl Rangers, who were highly networked via the coordinator at the time of this study, 

they were also at capacity in terms of network connectivity. In the absence of any other community-

based support the ranger coordinator, and therefore the ranger group, couldn’t take on anything 

more. 

In regards to land and sea management specifically, the potential for peer-to-peer learning between 

ranger groups is yet to reach its potential, and the active building of stronger social networks 

between ranger groups is one avenue that could build significant capability across the ranger 

network, including via a national-scale Indigenous land and sea management network. Those 

involved in the Working on Country funding program for Aboriginal rangers, note that the benefits of 

the program are not just felt locally, but also involve networking between ranger groups, as well as 

support for emerging groups by the more established groups (Smyth, 2011).  

How a useful peer-to-peer network such as a national Indigenous land and sea management network 

could best be achieved requires further discussion between rangers but might usefully provide 

increased opportunities for the identification of diverse resources, good research partners, effective 

technologies and culturally and local appropriate tools for use by Indigenous land and sea managers 

within Australia. Where groups aren’t supported by strong governance and institutional support, 

their improved connection to other more well-connected rangers through such a network could be 

critical in increasing knowledge and building support.  
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5.4 Conclusions 

This paper is important in reflecting the diversity of Indigenous land and sea management groups in 

operation across Australia, specifically the variability in resourcing and support for individual groups 

who have equally extensive and complex management obligations for land and sea Country. While a 

significant and positive shift in external networking and resourcing has resulted for those Indigenous 

land and sea managers in co-managed IPA arrangements with the Australian Government (Smyth, 

2011), the funding streams for all Indigenous land and sea management activities are not guaranteed 

long-term, and the networks they are connected within to obtain the resources required to manage 

social-ecological threats lack resilience (Woodward, 2008). 

Ranger groups and their support networks are acutely aware there is a critical need to reduce their 

reliance on tenuous Government-based funding and move to an arguably more resilient model 

characterised by stronger networks with regional land managers, research institutions/agencies, 

business and philanthropy (Austin et al, 2018; AIATSIS, 2014; Robinson et al. 2016). The potential for 

peer-to-peer learning between ranger groups in supporting each other to identify more viable long-

term support arrangements, including broader regional approaches to management issues (e.g. 

carbon abatement through Indigenous burning of Country) is yet to reach its potential. The active 

building of stronger social networks between ranger groups, via a regional knowledge network, is 

one avenue that could lead to significant capability building across the ranger network. 

Further research could usefully explore whether the disparity that exists amongst Indigenous land 

and sea management groups, in terms of their ability to attract resourcing and engage with 

knowledge networks, constitutes an environment justice issue (Neimanis et al. 2012). Determining 

whether there are patterns of inequity in land and sea management support, and further mapping 

the historical process that led to the variation (Brulle and Pellow, 2006), could also help identify 

further networks critical for strengthening Indigenous land and sea management into the future. 

Networks that facilitate Indigenous engagement with land and sea management-related research are 

significant as they can build social capital through knowledge co-production (see Armitage, 2005; 

Bayliss et al., 2018; Ens et al., 2010; Ens et al., 2012a; Ens et al., 2012b; Jackson et al., 2014b; Straton 

et al., 2011; Woodward and McTaggart, 2016). Co-produced knowledge can also build capacity to 

address threats to social-ecological systems (Davidson-Hunt and O’Flaherty, 2007). Once a 

partnership has formed, these new network create possibilities and opportunities for future research 

engagements that can further contribute to collaborative problem solving. 
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Prologue to Chapter 6 

Book Chapter 1: Co-developing Indigenous seasonal calendars to inform ecosystem management: 

Northern Australia and beyond 

In Chapter 5 the potential of knowledge networks to strengthen Indigenous management of social-

ecological systems in northern Australia was explored. It revealed an opportunity for research-

specific networks to facilitate Aboriginal land and sea managers’ access to timely information for the 

management of emerging threats. This idea is extended in Chapter 6, which identifies a potential role 

for researchers as critical bridging (network) actors, in brokering Indigenous inclusion in natural 

resources planning and management. 

This Chapter utilises participatory research methods to engage senior knowledge holders from two 

Aboriginal language groups: Ngan’gikurrungurr speakers from the Daly River, Northern Territory, and 

Gooniyandi speakers from the Fitzroy Valley, Western Australia, in two separate processes, to co-

build tools that might engage Indigenous and non-Indigenous people in dialogue about Indigenous 

Knowledge and its contribution to managing ecosystems. 

This work is critical because Indigenous contributions to government-led resource management 

planning processes are easily dismissed and devalued due to prejudice underpinned by a lack of 

understanding or misunderstanding of Indigenous Knowledge systems and their contribution to 

managing Australia’s biodiversity. New and innovative tools are needed to enable Traditional Owners 

to bridge this cultural divide; to facilitate their role as cross-cultural knowledge brokers in planning 

and management, and through these actions, to strengthen Indigenous involvement in land and sea 

management.
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Chapter 6 Co-developing Indigenous 
seasonal calendars to inform 
ecosystem management: Northern 
Australia and beyond  

Emma Woodward, with contributions by June Davis¹, Patricia Marrfurra McTaggart², Mervyn Street¹, 

Molly Yawulminy², Catherine Bamul², Isaac Cherel¹, Dorothy Daning², Kitty Kamarrama², Helen Malo¹, 

Benigna Ngulfundi², Maureen Warrumburr² and Mercia Wawul². 

¹ Gooniyandi knowledge expert 

² Ngan'gikurrungurr knowledge expert 

Indigenous peoples across the Australia-Pacific region face many similar resource management 

issues. The local, Indigenous and traditional knowledge systems that drive local scale resource 

management are both unique and complex. These knowledge systems also share important 

commonalities: the strong observational, practice-based method in which they have come into being 

and continue to be enacted and tested; the spiritual and metaphysical belief systems that underpin 

much resource management practice; and the unique phenological basis for resource management 

that is intimately weaved within a detailed understanding of biology, hydrology and meteorology. 

These systems of knowledge have sustained consecutive generations by adapting continually, if 

incrementally, to the local context over time. This paper reveals key similarities and differences 

between aspects of two Australian Aboriginal resource management systems, derived from the 

Gooniyandi and Ngan'gi set of language groups, to demonstrate both the complexities of the 

systems, and the convergence and divergence of resource management knowledge (in form and 

content) within a tropical northern Australian context. The knowledge was collated through research 

partnerships with senior Aboriginal knowledge holders from the two language groups, and 

communicated via seasonal resource management ‘calendars’. The potential of these calendars to 

act as tools which communicate resource management knowledge both inter-generationally within 

Aboriginal language groups, as well as externally to non-Indigenous resource management agencies, 

is discussed within the broader regional context of local- and Indigenous-led resource management 

and the potential and possibilities for beyond-local resource management knowledge sharing. While 

ultimately resource management solutions will only be ecologically sustainable and socially enduring 

if they take account of distinct local contexts and cultures, local resource guardianship might be 

further empowered and enhanced through learning how other local resource managers deal with 
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broadly similar issues and contexts. A necessary foundation for such cross-situational learning are 

tools/objects that facilitate knowledge transmission and the networks that can facilitate knowledge 

sharing and interaction across cultures. 

Keywords: Co-production, boundary objects, seasonal calendar, collaborative research partnerships, 

Indigenous ecological knowledge, IEK 

6.1 Introduction 

Indigenous ecological knowledge (IEK), also known as traditional ecological knowledge and 

Indigenous traditional knowledge, has been referred to as ‘a cumulative body of knowledge and 

beliefs handed down through generations via cultural transmission about the relationship of living 

beings (including humans) with one another and with their environment’ (Berkes, 1993). According 

to Smallacombe et al. it is best understood ‘not as a discrete, stand-alone entity, but rather as 

tangible systems of knowledge, meanings, values and practices deeply embedded in Indigenous 

cultures’ (Smallacombe et al., 2006 p.7). Indigenous cultural knowledge might be further understood 

as the ways in which Indigenous people regard and act out their relationships with each other, with 

their lands and environments, and with their ancestors. Context is as important as content, including 

the…‘processes of transmission, expression, and other factors…(including) the multiple and diverse 

ways in which Indigenous Knowledge is managed within, between and among Indigenous societies 

and individuals’ (Smallacombe et al., 2006 p.7).  

Surveys of the literature on IEK emphasise the means by which it is transmitted and the longevity of 

its use. There is an emphasis on continuity and cumulative acquisition of knowledge generated by 

communities heavily reliant on natural resources (Berkes, 2012). While IEK has been passed down 

through generations it is also a living, dynamic force that is adaptive and innovative (Berkes, 1993; 

Goodall, 2008; Smallacombe et al., 2006; Wohling, 2009).  

In Australia, Indigenous people have been active custodians of Australia’s vast land and sea Country 

for over 65,000 years (Clarkson et al., 2017) and each of the more than 250 Australian Indigenous 

language groups has developed their own unique knowledge base for managing the resources within 

their clan boundaries (Flood, 1999). The actions of Aboriginal custodians in managing and ‘looking 

after Country’ are diverse (Hill et al., 2013; Russell-Smith et al., 2009; Woodward, 2008). The vast 

majority of the 120+ Indigenous land and sea ranger groups in operation across Australia have 

formed from community-driven action with some degree of assistance from Aboriginal Land 

Councils, Aboriginal Corporations, government agencies, local community organisations and non-

governmental organisations (Altman et al., 2007; Muller, 2008; Putnis et al., 2008; Storrs and Cooke, 
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2001; Woodward, 2008). Each group has evolved in accordance with their own unique combination 

of environmental, socio-cultural and economic objectives and goals in mind, but all draw on their 

own locally-specific system of IEK to achieve day-to-day land and sea management activities (see 

Dhimurru Aboriginal Corporation, 2008; Wunambal Gaambera Aboriginal Corporation, 2010).  

Many more individuals and family groups also play a significant role in managing their Country on a 

daily basis by: being on Country; sharing stories and songs about Country; observing and engaging 

Country through conversation; maintaining sacred sites; enacting knowledge to collect plant and 

animal resources; and again in preparing these resources for consumption, medicinal purposes, 

construction and arts and crafts (see Farrelly, 2003; Lowe and Pike, 2009; National Museum of 

Australia, 2010). Each of these activities is executed by drawing on a locally-specific IEK system based 

on an intimate and unique understanding of the local environment (Rose, 1996; Rose, 2000). Much 

of this environmental knowledge has been built upon over generations of continued observations of 

weather systems and their resultant influence on plant and animal life cycles. This knowledge has in 

large part contributed to successful resource harvesting and the continued survival of Aboriginal 

groups in often harsh environments. The observation and interpretation of seasonal meteorological, 

hydrological and biological events and cycles, and the interconnections within and between each, has 

also resulted in a diversity of complex, often highly-localised, resource management systems. 

There has been increasing interest from scientists, government, and nongovernment agencies to 

engage with IEK for its potential insights into managing natural resource management (NRM) issues 

including climate change (Agrawal, 1995; Berkes et al., 2000; Bohensky and Maru, 2011; Ens et al., 

2015; Huntington, 2000; Krupnik and Jolly, 2002; Liedloff et al., 2013; Nakashima et al., 2012; Prober 

et al., 2011). This is partially because of the geographically and temporally more extensive nature of 

IEK than research-based knowledge, particularly in regions where Indigenous livelihoods are reliant 

on natural resources, and where there has been a widespread and long duration of Indigenous 

occupation and observation (Fraser et al., 2006; Gadgil et al., 1993; Garde et al., 2009; Ziembicki et 

al., 2013). The inclusion of Indigenous Knowledge in natural resource management holds significance 

beyond scientific or broader societal merit. Acknowledgement and adoption of IEK contributes to 

social justice, sovereignty, autonomy, and identity of Indigenous peoples (Bohensky and Maru, 2011). 

Given the extensive nature of IEK there are relatively few cases where it has informed the creation of 

national resource management policy, including that related to water resources (see Tipa and 

Teirney (2006) for reference to the adoption of Maori cultural indicators for monitoring river health 

in New Zealand). Prober et al. (2011) argue that inadequate cross-cultural means to organise and 

communicate IEK has limited its effective inclusion in management decisions, while Bohensky and 

Maru (2011) suggest that scientists who can span both knowledge systems (‘inter-cultural knowledge 
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bridgers’) can prove effective in achieving successful Indigenous-western science knowledge 

integration.  

Calendars have been used to organise and represent much-simplified forms of Indigenous Knowledge 

systems (Prober et al., 2011). Calendars can be defined as inscribed condensations of knowledge 

about cycles (Birth, 2012) and are organised by logics that choose certain ideas over others. For 

example the foundation for the Gregorian calendar, the internationally accepted civil calendar, is the 

solar year, while many other calendrical forms follow the lunar cycle. Environmental cycles do not 

consistently cooperate with the Gregorian calendar, which is why many of those who rely on the 

environment for their livelihood do not engage with, or allow, fixed calendrical time to determine 

their activities (Birth, 2012). There are well-documented ethnographic cases of both environmental 

and astronomical cues being important in marking cycles (Clarke, 2009; Lefale, 2010; Roberts et al., 

2006) and participatory research practitioners have used the joint development of seasonal 

livelihood calendars to both successfully engage rural farmers in India (Mukherjee, 2002), and 

develop local calendars of water use with farmers to better understanding regional water issues in 

Ethiopia (Coulter et al., 2012). While it has been hypothesised that non-Gregorian calendars, which 

follow environmental and astronomical cues, are of both direct interest and use to natural resource 

managers, government policy makers and the broader public, little direct evidence of their use is 

available. 

This Chapter assesses whether Indigenous seasonal calendars can act as: 1) a cross-cultural tool to 

communicate the resource management systems of Indigenous people to non-Indigenous resource 

managers and decision-makers; 2) a tool that facilitates the inter-generational transfer of Indigenous 

ecological knowledge; and 3) potentially a tool for increasing understanding of climate change and its 

impacts on Indigenous peoples. 

To undertake this assessment the Chapter draws on two highly-simplified documented 

representations of IEK systems: ‘seasonal calendars’ of Aboriginal aquatic resource use from 

northern Australia. These systems are underpinned by the knowledge of ecological, hydrological and 

meteorological events, which subsequently drive and inform the resource use behaviours of 

knowledgeable individuals. This is the first time that the contents of these Aboriginal seasonal 

calendars have been examined in detail. 

6.2 Methods  

In brief, the author was part of a team that partnered in a research project with Aboriginal groups in 

the Daly and Fitzroy River catchments (see Figure 6.1) to increase understanding of local Aboriginal 
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interests in freshwater and associated values including hunting, fishing and harvesting of aquatic 

species (Jackson et al., 2012; Jackson et al., 2011). The context for the research project was a concern 

by Aboriginal Traditional Owners in these regions that they were not being effectively included in 

government-run regional water planning processes that could impact upon their future water uses 

and associated values and interests (Jackson, 2004). As part of this project, four Aboriginal language 

groups from the Northern Territory and Western Australia were engaged by the author between 

2008 and 2012 to document Indigenous aquatic resource use, Indigenous ecological knowledge, and 

seasonal aspects of that knowledge (Jackson et al., 2011; Woodward et al., 2012).  

Methods by which the author and senior Aboriginal knowledge-holders subsequently partnered to 

document and compile local seasonal calendars of aquatic resource use, are described in Woodward 

(2010) and Woodward and McTaggart (2016). Participatory research methods were engaged, and 

due to the relatively long time frame of research engagement (over 3 years) and good project 

resourcing, the research partnerships were able to evolve slowly and take focus in accordance with 

the interests of all participants involved (Woodward and Marrfurra McTaggart, 2015). Woodward 

(2010) has been attached as Appendix B to provide further information about the methods and 

research engagement to develop the Ngan’gi Seasons calendar. 

The first seasonal calendar to be compiled, the Ngan’gi Seasons calendar, was initiated by Ngan’gi 

language elder Patricia Marrfurra McTaggart (Woodward, 2010; Woodward and Marrfurra 

McTaggart, 2015). Following the successful completion of the calendar, three other Aboriginal 

language groups approached for the research project responded in a strongly positive way to the 

Ngan’gi Seasons calendar and expressed an immediate desire to create their own version.  

Collation of local ecological, hydrological and meteorological knowledge was undertaken both in the 

community and in surrounding wetlands, while on hunting, gathering, or fishing trips, allowing the 

author to learn through participation and demonstration. The timing of visits to the communities and 

their surrounds was integral to the compilation of the seasonal calendar as discussion about 

ecological indicators was stimulated by environmental cues. This necessitated repeat visits and 

proofing of calendar content over a period that spanned the full cycle of seasons (Woodward, 2010). 

Documenting local knowledge in-situ was important in providing opportunity for members of the 

broader community to engage in the creation of the calendar, discuss their own ecological 

observations with members of the immediate group working on the seasonal calendar, and develop 

a broader sense of ownership over the final product. 

The research project obtained human ethics research approval from the Charles Darwin University 

(Australia) (in the absence of a similar approvals process for the author’s host organisation: the 
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Commonwealth Scientific and Industrial Research Organisation (CSIRO)). The project was governed 

by a Research Agreement with the Kimberley (Aboriginal) Land Council for the work undertaken with 

Gooniyandi language speakers, and was directed by Nauiyu Inc., a group of Aboriginal 

representatives from Nauiyu community, for the work undertaken with Ngan’gi language speakers. 

6.3 Results 

6.3.1 Case study I: Gooniyandi seasonal knowledge of the 
Fitzroy Valley region, Western Australia 

The Fitzroy River system is characterised by a braided channel, anabranching and small seasonal 

wetlands and billabongs on the floodplain. The river flows are highly unpredictable and ecological 

processes follow ‘boom and bust’ cycles that correspond with the wet and dry periods (Storey et al., 

2001). Deep groundwater-fed permanent pools, separated by shallower reaches, occur along the 

river’s length and provide crucial ecological refuges during exceptionally hot, dry conditions. Inter-

annual variation in the magnitude and timing of peak flows is high and the flow of the Fitzroy River is 

classified as highly to extremely intermittent (Kennard et al., 2010), with the main channel ceasing to 

flow some years. The Fitzroy can experience a number of short duration flood events (of about 3 

weeks each) over a single wet season (Jardine et al., 2012), with flooding largely contained to the 

river channel. As such the floodplain has not developed distinct wetland vegetation (Jardine et al., 

2012). The surrounding landscape is also dotted with natural springs which, as permanent water 

sources, are culturally significant to local Aboriginal people (Yu, 2003). 

The regional hub of the Fitzroy Valley is Fitzroy Crossing. In 2009 approximately 2700 people resided 

here and at about 45 Aboriginal communities scattered throughout the Fitzroy Valley (Morphy, 

2010), including at the settlement of Muludja where the authors of the Gooniyandi seasonal calendar 

reside (see Figure 6.1 for location of the Fitzroy River Catchment). 
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Figure 6.1 Location of the Fitzroy and Daly River catchments within which the Gooniyandi and Ngan’gi seasonal 
calendars were created 

About 80% of the Fitzroy Valley population are Aboriginal, and the Fitzroy Valley crosses seven 

ethnolinguistic areas, making it a culturally, linguistically and politically diverse region (Toussaint et 

al., 2001). These groups retain affiliations to land and water in the area and like many Indigenous 

persons experience and represent the land and the water as one entity. In the Fitzroy Valley 

Aboriginal languages, thoughts, actions, land, water, religious beliefs and humans cannot be 

separated (Toussaint et al., 2001) and Indigenous groups continue to express a responsibility to care 

for all water sources (Toussaint, 2008; Yu, 2003).  Fish and fishing is extremely important to the 

Traditional Owners of the Fitzroy River (Thorburn et al., 2004; Toussaint, 2014). An unparalleled 

understanding of the diversity of fish found in the Fitzroy River is highlighted by the recognition of 

almost all the fish of the river by individual Aboriginal names in the languages of the Bunuba, 

Gooniyandi, Ngarinyin, Nyikina and Walmajarri peoples (Morgan et al., 2004).  

6.3.1.1 Key features of the Gooniyandi Seasonal Calendar 

The key senior Aboriginal custodians that partnered with the author to contribute Gooniyandi 

ecological knowledge in the development of the seasonal calendar were June Davis, Mervyn Street, 

Helen Malo and Issac Cherel from Muludja Community on the Margaret River (a tributary of the 

Fitzroy River). Many other senior Gooniyandi people were approached by this core group of 

contributors to discuss the research and secure their approval and blessing for the calendar to 

progress.  
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As the context for developing the seasonal calendar was revealing Indigenous aquatic use and 

related values associated with the Fitzroy River, discussion between the author and senior 

Gooniyandi knowledge holders focused heavily on the seasonal harvesting of aquatic species. 

However, in many instances different life-cycle stages of non-aquatic plant and animal species were 

concurrently described as indicators and cues for the harvesting of aquatic species. The Gooniyandi 

calendar also provides significant detail about rainfall, cloud types and storm events. 

The Gooniyandi seasonal calendar contains 3 main seasons: Barrangga (the very short season of very 

hot weather); Yidirla (the west season time when the river runs) and Moongoowarla (cold weather 

time). Moongoowarla is further divided into two sub-seasons: Ngamari, ‘female’ cold weather time 

characterised by cold days and cold nights; and Girlinggoowa, the ‘male’ phase of mild cold weather 

(see Davis et al., 2011). The calendar is displayed in Appendix C, and can also be viewed online at 

https://www.csiro.au/en/Research/Environment/Land-management/Indigenous/Indigenous-

calendars/Gooniyandi 

The most intensive harvesting occurs during Yidirla (wet season) (see Table 6.1) and Moongoowarla 

(cold weather time) (see Table 6.2). Barrangga is the season of very hot weather that is said to have 

arrived once Lagarndi (witchetty grubs) and Bingga (sugar leaf) are both available (see Table 6.1). 

Larger fish such as sawfish and barramundi which are trapped in the shrinking pools within the river 

channel stop taking the bait and ‘won’t bite’. As the weather heats up even more, the smaller fish 

such as black bream and catfish also stop biting and it is difficult to catch any fish. At this time people 

will harvest mussels that move to the banks and shallower reaches, driven by the hot weather. The 

hot weather stimulates the growth of Goorlibi, the bush banana (Marsdenia viridflora), and heralds 

the availability of Yimarli, the sand fig (Ficus opposita), and Bawooloo (bush carrot) seeds, which will 

be collected and ground into damper. 

A sub-season within Barrangga is Yirrirrinyi – the very hot period at the end of the season just before 

the rains. This period is defined by the heat wave dancing on the horizon. There is no water around 

and it is hard to dig for soaks (to source underground drinking water); leaves shrivel and birds can die 

at this time. This period is around November/December when the average daily maximum 

temperature is above 40°C/104°F. As the cloud cover increases it becomes both hot and humid; the 

air is heavy and it is hot in the shade. This period is known as Boordbara and people look for lightning 

in the towering white clouds – this will tell them that rain is on the way. Large boomerang-shaped 

clouds called Wiray, seen at the end of Barrangga, warn of a big storm coming.  

A series of showers and storms can occur in the Fitzroy River Country before the river runs for the 

first time of the wet season. The first rain of the wet season is called Barrabarra, which causes many 

https://www.csiro.au/en/Research/Environment/Land-management/Indigenous/Indigenous-
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different types of eucalyptus trees to shed their bark. It gets very hot after this first rain. This rain 

causes the flowers of Girndi, the black plum (Vitex glabrata) to fall to the ground, while the fruits of 

the same plants are said to grow in the first rains before being washed down to the creeks. Flickering 

fire flies (also called ‘Girndi’) are indicators for the fruit ripening: the flickering of the fire flies at night 

is said to ‘cook’ the fruit and make it ripe. Other fruits collected at this time include Garn gi, the 

white currant (Flueggea virosa) and Jirloowoo the river fig (Ficus coronulata). The fruit of these two 

species is known to fall into the river when it flows for the second time, feeding the turtles and fish. 

When the river and creeks are running it is good fishing for many species including catfish, stingray, 

Galwinyi (sawfish) and long- and short-necked turtles.  

Moonggoowarla, the season of cold weather, is also the season of fat fish and animals. Jarloomboo 

(red dragonflies) appear at the beginning of the season to tell you sawfish are fat. Goorjali 

(marchflies) arrive when all Garwi (fish) are fat, and protect Langarra (freshwater crocodile) as they 

lay their eggs. All kangaroos and wallabies as well as goannas and snakes are fat and ready for 

hunting. The emu and whistling duck are also hunted now, as is the favoured bush turkey, who is fat 

after eating grasshoppers through the season of Yidirla. 

Seed heads and bulbs of lilies are also collected now and roasted in the coals before eating, while the 

flying fox comes searching for nectar-filled flowers and is also eaten during this season. 

However, once the Moonggoowarla wind starts blowing from the east and the weather starts to cool 

fish are said to ‘shut their mouths’ and it can be a hard time to hook a fish. But when the wind 

changes direction and the Garrawoorda blows from the south, it’s a sign to start fishing for sawfish. 

Goordida, the bush orange, (Cappararis umbonata) fruits in the hot weather and the breeze carries 

the sweet smell of the ripe fruit, allowing you to find it. 
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Table 6.1 Gooniyandi Seasonal Calendar: Barrangga (very hot weather) to Yidirla (wet season time) 

Barrangga – the very short season of very hot weather – hot days, hot nights                             Yidirla – wet season time when  the river runs 

The season of Barrangga has 
arrived when Lagarndi 

(witchetty grubs) and Bingga 
(sugar leaf) are both available. 

Yirrirrinyi is the very hot time during Barrangga. 
Heat waves are dancing; there is no water around; 

it’s hard to dig for soaks’ leaves shrivel and birds can 
die 

The first rain of Yidirla is called 
Barrabarra. The rain causes the bark of 
Bilindi, Walarri, Boorngga, Thalngadi, 

Yilangi, Galardiwa and other eucalypts to 
peel. It gets very hot after the first rain. 

After the eucalypts’ bark has peeled, Yidiyidi (cicadas) emerge, while 
Jaalinyi (moon grubs) come out after the first flood. 

During Barrangga the pools in the river channel continue to dry and get smaller. When 
fishing these pools, trapped Galwanyi (sawfish) and Barlga (barramundi) won’t bite, 

while Gooloomangarri (catfish) and Jambinbaroo (black bream) will run for the bait. Fish 
for Galwanyi and Barlga in deeper river sections. 

It is difficult to catch Boornda and other 
bait fish at the beginning of Yidirla – you 

can only get tiny baitfish on hooks. 
Jaalinyi (moon grubs) and big blue-wing 

grasshoppers are used for bait. 

Bawaloo, the bush carrot (Portulaca polisa), is collected now and roasted 
before eating. 

Wilarrabi and Diwiwi (turtles) lay eggs in the mud on the sides of the river 
banks when the water is still flowing 

Nganyjarli (bush tomato) ripen 
now –they are ready when 

white and soft 

Jambinbaroo (black bream), Gooloomangarri 
(catfish) and longtom stop biting toward the end of 

Barrangga. 

Barndiwiri is the first rain storm that 
arrives from the north. It is associated 

with the Jangala skin group. Garn gi the white currant is fruiting and ready to be collected. Jirloowoo 
(river fig) is also ripe. The fruit falls into the water when the river flows for 

the second time, feeding turtle and fish. You have to be quick to get the 
fruit before the pigs and birds! 

Boordbara is the hot and humid 
time when the air is heavy and 

it is hot in the shade. People 
look for lightning in the 

towering white clouds  - this 
will tell them that rain is on the 

way 

The Bambira tree (Atalaya hemiglauca) flowers at 
the same time that Langarra (freshwater crocodiles) 
lay their eggs. When the flowers fall to the ground 
the eggs hatch and the young join their mothers in 

the river 

Darloo, the bush mango, grows in the hill 
country and is ripening now. 

The flowers of Girndi (black plum), grow in the first rains, before being washed down to the creeks. The flickering of fire 
flies (also called Girndi) is said to be ‘cooking’ the fruit and making it ripe. 

Now is a good time for Ngawaya (freshwater mussels) as the hot weather makes them 
move to the banks of pools and billabongs. They can be boiled and the solution drunk to 

treat cold sick. When the river and creeks are running it is good fishing for Gooloomangarri (catfish) and bigger fish – try for Baya 
(stingray), Galwanyi (sawfish), Jambinbaroo (black bream), Barlga (barramundi), Wilarrabi and Diwiwi (long-necked and 

short-necked turtles). Turtles lay eggs in the mud on the sides of the river banks when the water is still flowing. Good turtle fishing time. 

When the red seeds of the Jirndiwili tree (Erythrina vespertilio) fall to the ground you 
know a big rain, the wet season, is coming. 

Bawaloo (bush carrot) seeds 
called Blayiwarri are ready to be 
collected and ground into flour 

for damper. 
Wirayi are the boomerang shaped cloud that can be 
seen at the end of Barrangga. Wirayi warns of a big 

storm coming. Manyboo are the white ‘cotton wool’ 
clouds that come from the spring-country during the 

middle of the wet season. 

Moogoomoogoo is the quiet rain that falls with no wind, thunder or lightning. It is a nice rain to fish in. After the big wet 
there is light foggy rain called Boolinyji. This is the last rain of the wet season. 

Butterflies tell you Bambilyi, the 
wild passionfruit (Capparis 

lasiantha), is flowering. 

Marroora, the Leichhardt pine (Nauclea orientalis), is fruiting now. 

Jawandi is the last rain storm of the Wet and comes from the south. 

Yimarli, the black sand fig (Ficus opposita), is ripe and ready to eat when it turns purple-black. 
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Table 6.2 Gooniyandi Seasonal Calendar: Moongoowarla (cold weather time) 

Moongoowarla: cold weather time 
Ngamari: female cold weather time (cold days; cold nights) Girlinggoowa: male cold weather time (mild) 

Gooloowa is the rain that falls after the monsoons 
have finished and as Ngamari (female cold 
weather) starts. 

Wawanyi (goanna), Girwili (water goanna), 
Nyarlangarri (king brown snake), Yilimi (black-
headed python) and Nganthanany (rock python) 
are all fat and ready for hunting. 

When the crow calls the weather is moving into 
Girlinggoowa. 

Gooroo, the freshwater mangrove (Barringtonia 
acutangula), is flowering now. It is said that 
Galwanyi (sawfish) eat the flowers when they 
fall into the river in the wet season, making 
them fat and their guts pink. 

Collect the seed heads and ‘chestnuts’ of 
Joomboowa and Garrjari (lilies) and roast in the 
coals. 

Jarloomboo (red dragonflies) appear at the beginning of Moonggoowarla to tell you Galwinyi (sawfish) are fat. Goorjali (marchflies) arrive when all Garwi are 
fat, and protect Langarra (freshwater crocodile) as they lay their eggs. It is a good time for Laari (bony bream), Gooloomangarri (catfish), Wilarrabi (long-necked 
turtle), Barlga (barramundi) and Boornda (spangled perch) 

Nganyjarli, bush tomato (Solanum chippendalei) 
is flowering. 

The knock-em down rain comes now after the big 
river flow of the wet. This storm from the east is 
called Joongoorra.  

All kangaroos: Thirwoo (hill kangaroo), Wandjadi 
(little river kangaroo); Woombanangi (short-eared 
wallaby), Goombirna (left-hand nail tail wallaby) 
and Bandalngarna (red plain kangaroo) are fat and 
breeding. It’s a good time for hunting, but leave 
those animals carrying joeys. 

When Joolwooljidi (Bauhinia cunninghamii) 
flowers you know it is turning to hotter weather. 
Drink the nectar from the flowers. 

A big mob of flowers around teels you that 
Biriyali, the conkerberry (Carissa lanceolata) is 
ripe. The wood is used for smoking babies and 
anyone who is sick 

Gawi (fish) are said to shut their mouths as the 
weather cools and the Moonggoowarla wind starts 
blowing from the east. This can be a hard time to 
catch fish. 

Kangaroos and wallabies are moulting now – 
getting ready for the hot weather. 

Paperbark trees flower all year ‘round and bees 
make Nyarlinya (honey) in the bark. This 
sugarbag is called Darlarli. 

Wajarri, the boab tree (Adansonia gregorii), shoots new leaves with the first rains of Yidirla (the previous 
season), before flowering then fruiting during Moonggoowarla. When the fruit is green it is roasted in 
ashes before eating. The nuts and fruit flesh are eaten when dry. Wajarri is a good medicine for stomach 
upsets. 

Gawi (fish) start to carry eggs as they lose their fat. 

Joornda, the bush onion (Cyperus bulbosus) is an important food that grows straight after the rain and 
can be dug up until hot weather time. Joornda attracts animals and a Gooniyandi person might use a 
special stone or dreamtime place to ask for Joornda to grow where they want to hunt for these animals. 
These places are very significant to Gooniyandi people. 

As Yirndi (flowers) bloom the Woonggoorroonba (flying fox) comes searching for nectar and stays until 
Barrangga. There are plenty of native bees making hives and Janga (honey) at this time. Both 
Woonggoorroonba and Janga are eaten now. 

Start digging for Boorngga (yam), Jarrandi (bush 
carrot) and Birla (yam). 

Goordida, the bush orange (Capparis umbonata), fruits in the hot weather. The breeze carries the sweet smell of ripe Goordida, allowing you to find the fruit. 
The leaves of Goordida are used for smoking babies and young children to keep them strong. 

Galamooda, the favoured bush turkey, is fat now 
after eating grasshoppers during Yidirla. 
Gananyanja (emu) and Joowooloogoo (whistling 
duck) are also fat and good eating now. 

As the rain finishes, the wind changes direction 
and Garrawoorda blows from the south. The water 
is high – it’s a good time for fishing for Galwanyi 
(sawfish). 

Limirri (spinifex wax) is being made by ants and can be collected throughout the year. 
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6.3.2 Case study II: Ngan’gi seasonal knowledge of the Daly 
River region, Northern Territory 

The Daly River is one of the few rivers in Australia fed by a karst groundwater system during the dry 

season when rainfall is negligible. This maintains a perennial river flow and provides important 

habitat for a rich diversity of fish, reptiles and streamside vegetation (Schult and Townsend, 2012). 

Due to the hydrological regime of the Daly River, flooding of wetland habitats is a key feature during 

the 4-5 months of the wet period. According to aerial flood imagery the largest extent of flooding in 

the Daly River typically occurs between February and March with water on the floodplains receding 

to large wetlands by approximately June and then to perennial waterholes by August (Jardine et al., 

2012). 

The term Ngan’gi refers to two closely related languages: Ngan'gikurrungurr and Ngen’giwumirri that 

are spoken in the Daly River region. The name Ngan’gikurrungurr is etymologically a compound of 

ngan’gi meaning ‘language/story/word’ and kurrungurr, which is both the name of a particular 

swamp in the myil swamp-land, and also the general term for deep, dark water, as found in the main 

channel of a river (Marrfurra McTaggart et al. 2014). 

The Daly River catchment area is around 54,000 km², and supports a population of about 10,000; 

27% of whom are Aboriginal people. The River holds significant economic, recreational, cultural and 

spiritual values with 10 Aboriginal language groups holding close cultural connections to the river and 

its catchment (Jackson et al., 2011). The Daly River is currently unregulated, with only a small volume 

of groundwater extracted annually for agriculture, but with considerable pressure for further 

agricultural development (Chan et al., 2012). 

The climate of Ngan’gikurrungurr and Ngen’giwumirri Country, on which the Ngan’gi seasonal 

observations is based, is dry monsoonal, characterised by uniformly high daytime temperatures and 

distinctly seasonal rainfall. Average annual rainfall is 1394.4mm spread over an average of 84.7 rain 

days and the mean monthly temperature ranges from 22.3°C - 37.4°C in October to 15.5°C - 31.2°C in 

June (Marrfurra McTaggart et al., 2014). The community of Nauiyu Nambiyu, where the Aboriginal 

authors of the Ngan’gi seasonal calendar reside, began as a mission in the late 1800s. Current 

residents originate from a number of different Aboriginal homelands, and at least ten different 

Aboriginal languages are represented by residents. The diversity of the community is also reflected in 

the choice of the community name which translates to ‘coming together in one place’ (Farrelly, 

2003). While the Malak Malak people are the Traditional Owners of Nauiyu, Ngan’gikurrungurr is the 

most widely spoken language.  
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6.3.2.1 Key features of the Ngan’gi Seasons Calendar 

The key senior Aboriginal custodians that partnered with the author to contribute Ngan’gi ecological 

knowledge in the development of the seasonal calendar were Patricia Marrfurra McTaggart AM, 

Molly Yawulminy, Catherine Bamul, Dorothy Daning, Kitty Kamarrama, Benigna Ngulfundi, Maureen 

Warrumburr and Mercia Wawul. Many other senior Ngan’gi language speakers were approached by 

this core group of contributors to discuss the research and secure their approval and blessing for the 

knowledge to be displayed and the calendar to progress. 

The Ngan’gi Seasons Calendar displays thirteen seasons in each annual weather cycle, with the length 

of each season determined by the duration of events that define that season (see McTaggart et al., 

2009). As such, the timing of Ngan’gi seasons can vary from year to year as the onset and duration of 

seasons can be significantly different each year (and dependent upon regional and pan-national 

weather systems). Other weather patterns and climatic events are recognised by Ngan’gi people as 

occurring within these 13 dominant seasons, and may be thought of as ‘sub-seasons’. For example, 

‘Memenyirr’ is the sub-season name that refers to the observance of yirrng (pig-nosed turtle) lifting 

her feet as she lays her eggs in the burning sand during the hot and humid seasons of Ngunguwe and 

Lirrimem. The Ngan’gi Seasons calendar is displayed in Appendix D, and can also be viewed online at: 

https://www.csiro.au/en/Research/Environment/Land-management/Indigenous/Indigenous-

calendars/Ngangi 

A key feature of the Ngan’gi seasonal cycle is the dominance of the local speargrass ‘Wurr’ (Sorghum 

intrans) as an indicator for seasonal change. Eight of the thirteen seasons follow the lifecycle stages 

of Wurr and the annual cycle commences with the germination of the previous year’s seedbank 

during the season of ‘Wurr bengim tyerrfal’. The eight seasons related to the speargrass are listed 

here with their literal translations (see Marrfurra McTaggart et al., 2014):  

1. Wurr bengim tyerrfal = grass seeds sprout (early wet season, January) 

2. Wurr wirribem dudutyamu = grass cheeks swell (mid wet season, February) 

3. Wudupuntyurrutu = seeds have burst open (late wet season, February-March) 

4. Wurr Wirribem filgarri = grass stems redden (end of wet season, March) 

5. Wurr bengim miyerr = grass seeds fall (dry season starts, April) 

6. Wurr bengin derripal = grass knocked flat (early dry season, May) 

7. Wurr tisyari = grass dry (mid dry season, June) 

8. Wirirr marrgu = new burnt grass ash (mid dry season, July) 

These seasonal life-cycle events are biological indicators for the availability (or otherwise) of food 

resources and subsequently guide harvesting behaviour (see Table 6.3 & Table 6.4).  

https://www.csiro.au/en/Research/Environment/Land-management/Indigenous/Indigenous-
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During this part of the year access to hunting and fishing places is constrained due to floodwaters 

and animals disperse within the flooded landscape, making them more difficult to hunt. Household 

surveys to document aquatic resource use by local Indigenous people throughout the annual 

hydrological cycle shows a clear progression from use of the main Daly River channel shortly after the 

wet season to use of billabongs late in the dry season (Jackson et al., 2012).  

Fewer available resources translates to fewer phenological- and meteorological- related 

observations/events. The number of environmental cues, indicators and related resource events 

ramps up from the beginning of the dry period (the season of Wirirr marrgu) when aquatic habitats 

become more accessible. This is a productive harvesting time, with Ngan’gi people targeting a wide 

range of animals including fish, sharks, rays, turtles, crabs and prawns in the main river channel; 

echidna and rock python in the rocky ‘hill Country’; and fruits, berries, tubers and bulbs, including 

water lily species, in the riparian zone. As water holes dry out toward the end of the dry period, their 

muddy margins are targeted for long-necked turtle, a range of lilies and congregating magpie geese.  
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Table 6.3 Ngan'gi Seasons calendar: Ngunguwe to Wurr wirribem filgarri 

Ngunguwe Lirrimem Kudede Wurr bengin tyerrfal Wurr wirribem 
dudutyamu 

Wudupuntyurrutu Wurr wirribem filgarri 

Ngunguwe means ‘mirage’. It is 
very hot and humid with no 
rain. A heat shimmer can be 
seen during the middle of the 
day. Burrowing animals retreat 
to their holes – telling people 
the season of Lirrimem is 
coming. 

Very humid period of the 
‘build-up’ just before 
thunder is heard. The river 
water is warm. Afiti 
(cicadas) singing, calling out 
for rain. 

The first rains come, very 
start of the monsoon and 
the Wet season. Angaga 
(tree frog) comes out. 

Start of wurr panangalan 
(speargrass) cycle. The time 
when speargrass seeds 
being to shoot. 

The season when wurrmuy 
(speargrass heads) are 
swollen and hanging 
heavily. ‘Taddo’ is when 
the wurrmuy knock 
together and open up – 
telling you rainfall is 
nearing the end. The River 
is at maximum height – 
come into Nauiyu 
community by boat. 

Wurrmuy are puffing open. 
‘When the river rises it’s 
time to collect fruit’. Good 
fruiting season. 

The time of the year when 
speargrass stalks start to 
die and turn a reddish 
colour – a sign the dry 
season is coming. Seeds are 
still intact. 

Fruits ready for gathering: 
midamurri, mimeli (black 
currant), miwerrmisya, 
miwisamuy (white currant) 
and mundupan (bush 
cucumber). 

As the big wet subsides 
there are lots of 
anganggurr (prawns) in the 
river and creeks. 

Migaga (cluster fig) fruiting, 
and yirrng (pig-nosed 
turtle) eating it as it drops 
into the river. 

Mundupun (green ant 
queens) are ready for 
eating. 

Amisyawuni (stick insects) 
come out. Misyawuni (bush 
potato) available for 
gathering. The river is clear. 

Munggun munggunnyi (whirlwind) season Ngalwangga (short-necked 
turtles) and yirrng (pig-
nosed turtles) hatch with 
the first rains while 
atyalmerr (barramundi) 
sink down into the river as 
they know the storms are 
coming. 

Awarrapun (saltwater crocodile), anganifinyi (echidna) and anganfepinimbi (rock python) 
hunting time. Anganifinyi and anganfepinimbi are sometimes found sharing the same 
burrow. 

Pods of yeninggisyi (red kapok) 
are brown and cracking open – 
signalling ewerrmisye 
(freshwater crocodile) eggs are 
starting to hatch (too late to 
collect them to eat) 

Ewerrmisye (freshwater 
crocodiles) hatch as the 
shoots of new trees 
emerge. They leave the 
nest for the first time. The 
newborns are called 
‘mirringgi marrgu’ which 
also means ‘new leaves’. 

Afganifinyi (echidna) and 
anganfepinimbi (rock 
python) fattening up. 

Mumuy (long yam) digging 
time, and throughout the 
wet season. 

Anganni (magpie geese) are 
laying eggs on floating 
wurrfugar (wild rice) grass 
mats. 

 

Yerrwurumbi (ghost gum) bark starts peeling – adany (sharks) 
are fat and ready to catch. When the River level is really low 
it’s a good time for adany, emelpe (stingray) and sawfish. 

Turtles start moving after being in hibernation. They are 
‘happy to be going back into the water’. They are still fat 
and still good hunting. 

   

Very good time for hunting turtle      
Duny (Terminalia macrocarpa) 
is flowering 

Yerrmanggi (freshwater 
mangrove) is flowering 

     

Duny (Terminalia macrocarpa) is fruiting      
Yirrng (pig-nosed turtle) are laying eggs. Memenyirr is the 
season name that refers to yirrng constantly lifting her feet as 
she lays her eggs in the burning hot sand. 
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Table 6.4 Ngan'gi Seasons calendar: Wurr bengim miyerr to Walkity denta 

Wurr bengim miyerr Wurr bengin derripal Wurr tisyari Wirirr marrgu Wangi Walkity denta 
Seeds are brown and start to 
fall. The wind starts blowing 
from the East. The Dry season is 
starting. 

All the seeds have fallen from 
wurrmuy. Electrical ‘knock-em-
down’ storms knock down the 
speargrass. 

Speargrass is dead and dry and 
ready for burning. 

Dry season and burning grass 
time. Black ash from the first 
fires is on the ground. ‘Good 
feeling’ about going hunting and 
looking for turtle as you don’t 
get too hot. 

Time of the north-westerly sea 
breeze. A peaceful wind that 
brings good fishing and turtle 
hunting in the evenings. 

Yerrwurumbi and yeninggisyi (red 
kapok) flowering – collect 
ewerrmisye (freshwater crocodile) 
eggs which are being laid now. 

Ayiwisi (dragonflies) arrive to 
greet the new season and tell 
people the Dry season is coming. 
Ayiwisi also tell people its good 
time for barramundi fishing. 

Wadat (flying fox) babies are 
seen clinging to their mothers 

Angankurinimbi (water goanna) 
about. 

Dagum is the fog and dew that are present in the mornings. The fog is a good sign to go fishing. 

Collect minimindi (waterlily), miwulngini (red lotus lily), midugu (water chestnut), mifetyen (peanut-like 
seeds) and mibuymadi (bush banana). 

Anganni (magpie goose) egg 
collecting. 

Anganni (magpie goose) eggs 
hatching. 

Good fishing time – awin (back bream), epelen (archer fish), adilmi (mullet), anganggurr (cherabin and 
prawns) and go creek fishing for atyalmer (barramundi). 

Agurri, the big black kangaroo 
that live in the hills, wakes with 
the arrival ayiwisi and sings the 
wind, blowing it from the east. 

Awunytyerryin’gini (baby 
catfish) are seen around 
wunytyerr (cane grass) - the two 
are thought of together. Good 
time for catfish. 

 Young birds are seen. Eperrperr 
(Burdekin ducks) are seen 
walking in single file with their 
young. 

Duny (Terminalia microcarpa) is flowering. 

Wayarrfiriny (paperbark) is flowering. 

Awayirrwurr: the migration of dany (short-necked turtles) and malarrgu 
(long-necked turtles) on the full moon, from the smaller billabongs as 
they dry up, to the larger billabongs and River. 

Minimindi (waterlily) opening up 
– the smell of the lily on the 
wind clears, cleans the air and 
the spirit.  

Anganggurr (cherabin) carrying 
eggs. 

 Angantyamu (bush turkey), 
emengginy (goanna) and tyirraty 
(wallaby) hunting time. 

Afungi (mosquitoes) and 
angannisyi (king brown snake) 
emerge with the sea breeze.  

Aniyen (sand frogs) burrowing as 
awerrbawurr (ant lions) build 
their nests. 

  
Good turtle hunting 

 
Afurra (mussel) and amurriyi (crab) collecting. 

Awuyi (possums) and efekimi (bandicoot) hunting all through the Dry season. 
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6.4 Analysing the calendars 

The case study areas are sufficiently separate geographically that the hydrological regime, 

temperature, soils and resultant flora and fauna are quite different. These differences reveal the 

diversity of Indigenous Knowledge systems within regions (in this case northern Australia), while 

simultaneously revealing commonalities across language and cultural groups. 

6.4.1 Seasonal calendars as tools for cross-cultural 
communication in water planning 

The calendars demonstrate that knowledgeable Ngan’gi and Gooniyandi people have created 

resource use strategies that are highly attuned to the seasonal influences of local meteorological and 

hydrological phenomena on a wide array of aquatic species: their life histories and movement 

patterns. Both language groups draw on a suite of environmental observations that indicate for the 

occurrence of different life-stage cycles of many of these aquatic species. For example, Ngan’gi 

people look for the flowering of the red kapok tree to tell them that freshwater crocodiles are laying 

their eggs and it’s time to dig them up. However, once the seed pods of the same tree are seen to be 

browning and cracking open, the crocodile eggs are known to be cracking open and egg-collecting 

season has finished. Similarly, Gooniyandi people (over 700kms away) look for the flowering of the 

Bambira tree (Atalaya hemiglauca) which indicates that freshwater crocodiles are laying their eggs, 

but as the flowers fall to the ground the eggs hatch and the young join their mother in the river. This 

tried and tested observational system reduces a knowledgeable person’s harvesting effort, as they 

won’t attempt to hunt, fish or gather particular species unless they have previously observed 

environmental signs that indicate to them that there is a reasonable chance the resource is available 

or that effort will be met with success. 

A key driver of Ngan’gi and Gooniyandi temporal and spatial aquatic resource use is the accessibility 

of different aquatic habitats throughout the year. Flooding in the Fitzroy River region is largely 

contained to the river channel allowing Gooniyandi people, many of whom live within walking 

distance of the river channel, ready access to the river for fishing. This is reflected in the seasonal 

calendars, with Gooniyandi people fishing the main river channel throughout the year. For Ngan’gi 

people, the Daly River breaks its banks most years and people have to travel into Nauiyu community 

by boat. In the wet season of 2015/16 the community was evacuated for a fortnight when the river’s 

peak flow reached 15m and the entire community was flooded. There are several months over the 

wet period, between Wurr wirribem dudutyamu and Wurr wirribem filgarri, when resource 

harvesting focuses away from the swollen river, and echidna, rock python and long yam are targeted 

in the rocky hill areas. As the dry season progresses and the water levels drop, fish and crustaceans 
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are targeted in the main river channel, while turtles and magpie geese are hunted along the muddy 

margins of floodplain billabongs. 

There is an ever-present threat to northern Australia’s tropical rivers of water extraction, off-stream 

storage and river channel manipulation (dams etc) from regional interests in agriculture and mining 

(Jardine et al., 2012). The seasonal calendars reveal that the hydrological dynamics of the two river 

systems strongly influence both temporal habitat suitability for species, and spatial accessibility for 

harvesting. These factors drive the targeting of aquatic resources by knowledgeable people during 

the different phases of the annual hydrological regime. It can be deducted that any impacts on water 

flows (from regional agricultural development or climate change for example) will also impact on 

local Indigenous resource use (Jackson et al., 2011; Liedloff et al., 2013) and at least initially impact 

upon the effectiveness of the underpinning IEK system. The information collated and presented in 

the calendars: specifically the connections between local Indigenous people, the aquatic species of 

high value to them, and hydrological flows, were used by the non-Indigenous research partners to 

build awareness in government water planners of the importance of maintaining river flows (i.e 

sufficient availability of water in hydrological system) to support the ongoing socio-cultural 

attachment of local people (in this case Ngan’gikurrungurr and Gooniyandi people) to river Country. 

This provides a clear argument for the creation of seasonal calendars as boundary objects that clearly 

demonstrate local Indigenous presence, use and values of tropical rivers and the intimate knowledge 

systems that underpin this use and management. 

6.4.2 Seasonal calendars as tools for indicating climate 
change  

Although both seasonal calendars are from the wet-dry tropics region of northern Australia, the 

ecology, hydrology and climate of the homelands of Ngan’gi and Gooniyandi people, which lie 700km 

apart, are significantly different – and this is reflected in a direct comparison of the key species 

harvested (as described in Tables 1-4). While the resource use strategies are necessarily different 

between the two language groups, as they are based on interpretations of highly localised 

observations, there are a number of similarities and instances where the methods for determining 

availability of key species converge. These include the following similar use of indicator types (where 

(G) represents Gooniyandi observations, and (N) represents Ngan’gi observations): 

1. Insects indicating for the availability of resources (other species), including: 

 Red dragonflies appear at the beginning of the cold weather to tell you sawfish are fat 

(G) 
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 Marchflies arrive when all fish are fat (and therefore ready for hunting) (G) 

 Large amounts of flies around tell you Biriyali (fruit) is ripe (G) 

 Dragonflies (ayiwisi) tell people the Dry season is coming and that they should get ready 

for barramundi fishing (N) 

 Stick insects (amisyawuni) appear at the same time that bush potato (misyawuni) are 

ready. The small stems of the bush potato look like the body of the stick insect, hence 

the two species share the same core Ngan’gi name (Marrfurra McTaggart et al., 2014) 

 The flickering of fire flies is said to be ‘cooking’ the Girndi fruit and making it ripe (G) 

2. Animal physiology and behaviour indicating for changing weather, including: 

 Kangaroos and wallabies moulting in preparation for hot weather (G) 

 When the crow calls the weather is moving into Girlinggoowa (cold weather time) (G) 

 Burrowing animals retreat to their holes – telling people the season of Lirrimem is 

coming (N) 

 Afiti (cicadas) are heard singing, calling out for rain – the big rains of the wet season will 

be here soon. Their loud call indicates that humid weather is here and there will be willy-

willys/whirlwinds and mirages will be seen. Munggun munggunnyi is the name for the 

whirlwind season. 

 Ayiwisi, the dragonfly, wakes the big black kangaroo that live in the hills, who sings the 

wind, blowing it from the east (N) 

 Barramundi (fish) sink down into the river as they know the storms are coming (N) 

3. Plant phenology and physiology indicating for animal species to be hunted, including: 

 As flowers bloom the flying fox comes searching for nectar – and is eaten now (G) 

 Bambira flowers at the same time that freshwater crocodiles lay their eggs. However 

when the flowers fall to the ground the eggs are hatching and the young are joining their 

mother in the river (too late for egg harvesting) (G) 

 Yeninggisyi (red kapok) flowers tell people to collect ewerrmisye (freshwater crocodile) 

eggs 

 The brown and cracking pods of yeninggisyi (red kapok) signal that ewerrmisye 

(freshwater crocodile) eggs are starting to hatch (it’s too late to collect them to eat) (N) 

 When Yerrwurumbi (ghost gum) bark starts peeling, adany (sharks) are fat and ready to 

catch (N) 

4. Resource availability indicating for seasonal change, including: 
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 When Lagarndi (witchetty grubs) and Bingga (sugar leaf) are both available…the season 

of Barrangga has arrived (G) 

 When Joolwooljidi flowers you know it is turning to hotter weather. Drink the nectar 

from the flowers (G) 

5. Wind as an indicator for resource availability, including: 

 When the Moonggoowarla wind starts blowing from the east, the weather cools and fish 

are said to shut their mouths (poor fishing) (G) 

 When the Garrawoorda wind starts to blow from the south (as the rain finishes), it’s a 

good time for fishing for sawfish (G) 

 The north-westerly sea breeze is known as a peaceful wind that brings good fishing and 

turtle hunting in the evenings (N) 

 Afungi (mosquitoes) and angannisyi (king brown snake) emerge with the sea breeze (N) 

 Agurri (the black hill kangaroo) wakes with the arrival of dragonflies and sings the wind, 

blowing it from the south-east (N) 

 

6. Plant physiology indicating for weather change, including: 

 ‘Taddo’ is the name of the sound that the spear grass seed heads make when they knock 

together and open up – telling you rainfall is nearing the end (N) 

 When the red seeds of Jirndiwili (Erythrina vespertilio) fall to the ground you know a big 

rain, the wet season, is coming (G) 

7. River flows (hydrology) as an indicator for resource availability, including: 

 The statement ‘when the river rises it’s time to collect fruit’ (N) 

 When the River level is really low it’s a good time for shark, stingray and sawfish (N) 

 When the water is high – it’s a good time for fishing for sawfish (G) 

 When the river and creeks are running its good fishing for catfish (G) 

 Turtles lay eggs in the mud on the sides of the river banks when the river is still flowing 

(G) 

 The fruit of the river fig falls into the water (and is ripe) when the river flows for the 

second time (G) 

 Moon grubs come out after the first flood (G) 

8. Weather events as indicators for resource availability, including: 
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 Short-necked, and pig-nosed turtles are known to hatch with the first rains of the season 

while barramundi (fish) sink down into the river as they know the storms are coming (N) 

 The fog and dew, called dagum, is seen during the dry season months as a good sign to 

go fishing (N) 

 Once the first rain of the season has caused the eucalypts bark to peel – cicadas emerge 

(G). 

Comparison of the Ngan’gi and Gooniyandi seasonal calendars shows that while the knowledge 

systems constructed by the two Indigenous groups are unique, there are also strong parallels in their 

structure and form, as well as the types of indicators and environmental cues that are drawn on to 

indicate for resource availability. Perhaps there are sufficient similarities between Indigenous 

Knowledge systems for a seasonal calendar framework to provide the foundation from which greater 

sharing of IEK might be supported across cultures, particularly in the interests of raising awareness of 

the impacts of climate change on local Indigenous resource use. 

Seasonal calendars could provide the basis for monitoring for changes to the climate in the following 

three ways. 

First, climate change has already led to shifts in phenology in many species distributed widely across 

taxonomic groups (Visser and Both, 2005). It has been proposed that many species are becoming 

‘mistimed’ due to climate change. The resultant decoupling of food web phenology will potentially 

have severe consequences, including loss of biodiversity (Visser et al., 2004). The seasonal calendars 

clearly show the use of different life-stage cycles of plants and animals (phenology) to indicate for 

the availability of seemingly unrelated food species. It is quite possible that these species share a 

higher order connection as yet to be fully appreciated by western science. Bringing together diverse 

Indigenous understandings of phenology from across the region might prove insightful when building 

a picture of how climate change is impacting, and might impact, these connections and how 

resilience can be built in response to it. For example, while similar plant and animal species exist 

across northern Australia (and the homelands of multiple Aboriginal language groups), the 

Indigenous Knowledge related to species coupling (in order to indicate for the timing of fattening, 

fruiting, flowering, and other desirable phenological phases) is often unique (e.g. when the 

dragonflies arrive the barramundi are fat). Where one group of Indigenous Knowledge holders in one 

part of Australia observe a decoupling of two species, is de-coupling involving one of those species 

also being observed in other parts of Australia? If so, does this lend greater weight to the idea that 

climate change is impacting on this species (or as a result of other environmental impacts)? Is there 

opportunity for Indigenous groups to share species-species understanding to build resilience into 
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their own knowledge systems when connections between previously known phenological events 

start to weaken? 

Second, in relation to the observance of insect behaviour as an indicator for food resources, insects 

have limited ability to regulate their body temperature and it is thought that tropical insects may 

already be closer to their physiological limits of high temperature and drought tolerance (Bale and 

Hayward, 2010). This means that even small changes in temperature from climate change at these 

latitudes could have dramatic consequences on insect survival (Bale and Hayward, 2010). Changes in 

insect behaviour as a result of climate variance is likely to be more evident where insect behaviour is 

used as an indicator for resource harvesting. Insects including stick insects, march flies, fire flies, 

cicadas and dragonflies are used as seasonal indicators by Gooniyandi and Ngan’gi people. Perhaps 

drawing on common understanding of insect behaviour across knowledge systems over a broader 

regional scale could lead to more rigorous early-warning signs of environmental (including climatic) 

change.  

Third, astronomical events provide a reliably consistent time frame against which any deviation in 

the observation of coupled phenological events can be measured. For example, while not addressed 

in the Gooniyandi and Ngan’gi seasonal calendars, lunar phases are used to indicate for the 

availability of resources in many Indigenous resource use calendars. The Māori maramataka is a 

calendar based on the phases of the moon. The different phases act as indicators for appropriate 

times for the onset or cessation of various activities including appropriate and inappropriate times 

for harvesting of specific species and the planting of crops (Roberts et al., 2006). 

For such knowledge to be easily shared it needs to be in a form that promotes its communication 

across cultures and languages.  

6.4.3 Seasonal calendars as inter-generational 
communication tools 

A key driver for both Gooniyandi and Ngan’gi Elders to engage in the research was to have their 

ecological knowledge documented and compiled into a seasonal calendar; displayed in a form that 

would engage with other members of their language group and facilitate the inter-generational 

transfer of local ecological knowledge. In both cases it was anticipated by Elders that the local 

schools, attended by children from the Ngan’gi and Gooniyandi language groups respectively, would 

engage with the final products and use them in the classroom as teaching aids. The primary school 

grounds at Muludja community, where the Gooniyandi Elders resided, were used on several 

occasions to work with the author to compile the Gooniyandi calendar. This included an occasion 
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when permission was sought from the school by one Elder to use the library during the school 

holiday period as a working space. This was granted and allowed interaction with the school teachers 

in the development phase. 

On completion of the calendars, all-weather A0 size central-rotating calendars were mounted in 

communal areas at Muludja and Nauiyu communities. Large posters were hung in the classrooms of 

local schools, and copies of the Ngan’gi calendar were sent to regional boarding schools and other 

more distant schools where it was known that Ngan’gi speaking children attended. Both calendars 

played a significant role in revealing to other people in the community the knowledge held by the 

Aboriginal contributors to the calendar (Woodward and Marrfurra McTaggart, 2015). As a result, 

Patricia, the lead Ngan’gi knowledge contributor, was invited by one of the local schools to instruct 

children in bush skills and teach them about Ngan’gi plant knowledge. Feedback from a teacher 

coordinator at another school in the Daly River area included that the Ngan’gi calendar had played a 

positive role in introducing Ngan’gi knowledge and language into the classroom; facilitated the 

engagement of local Aboriginal assistant teachers in talking about their role and place in the 

classroom, and subsequently legitimised (in their eyes) their teaching of Ngan’gi language and 

knowledge in the classroom. 

Patricia was also told by others in the community that local children ‘are really interested in that 

seasonal calendar’ and noted that ‘some kids can say the different spear-grass cycle names’ 

displayed on the calendar and had been overheard using Ngan’gi language names for fish and 

animals documented in the poster (Woodward and Marrfurra McTaggart, 2015). 

6.4.4 Seasonal calendars as cross-cultural communication 
tools 

An unanticipated outcome of the publication of the calendars was the strong positive response by 

members of the broader public. The published calendars received significant media coverage, 

particularly via widely broadcasted radio interviews, but also via television, online news articles and 

other print media. Whilst many people were subsequently directed to download them freely online, 

a significant number of requests from academics and researchers, primary and secondary schools, 

colleges and universities, childcare groups, multi-cultural language centres, Aboriginal organisations, 

libraries, and State and Federal government agencies (including water catchment management 

authorities) contributed to several thousand copies being distributed nationally and internationally 

over the next 5 years. The Catholic Schools Association paid for their own print run of the six 

calendars that had been compiled by the author by 2013 (200 of each), to have them broadly 

distributed throughout their classrooms.  
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A strong theme that emerged from this group, which was clear from the reasons given for requesting 

copies of the calendars, was a desire for the calendars to be used as a direct teaching tool in a formal 

learning environment (in primary to tertiary level education institutions). 

6.4.5 Limitations to the calendar form 

A seasonal calendar, while an often highly simplified representation of an ecological-based 

knowledge system, can powerfully demonstrate to others the extent and complexity of Indigenous 

resource use, management and knowledge. At the same time the static seasonal calendars are only 

partially communicative and are not intended to displace communication and collaboration. Hence, 

the greatest benefit from the calendars would result when they are used as a tool to facilitate 

communication and knowledge transfer. The static nature of the knowledge in the printed calendars 

can also reinforce the belief that Indigenous Knowledge is only traditional. Rather, Indigenous 

knowledge is adaptive and responsive to the ongoing environmental observations of that Aboriginal 

language group. 

In regards to the content of the calendars, the selection of one logic, for example the solar cycle over 

the lunar cycle, can potentially occur at the expense of the reproduction of knowledge of other 

temporalities (Birth 2012). Translating oral knowledge into a written form can also lend (false) 

emphasis to aspects of knowledge, which can simply result from physical space limitations – that is, 

not all the information can fit in the defined space of a paper calendar. The knowledge that is 

included might be incorrectly assumed to be more important or significant than the knowledge that 

is not. Other limitations imposed on knowledge system by the form of the cyclical seasonal calendar 

include inattention to decadal and longer-term seasonal information (Prober et al., 2011).Walsh 

(2008) emphasises that circular calendars can be misleading because of these strong temporal 

variations and suggests their use in conjunction with longer-term linear calendars. 

Regardless of these potential limitations, the benefits experienced from the creation of the Ngan’gi 

and Gooniyandi seasonal calendars have been overwhelmingly positive. Whilst they constitute much 

simplified representations of local ecological knowledge systems, the calendars provide a useful basis 

for documenting and displaying information which has formed an initial object to facilitate 

engagement.  

6.5 Conclusions 

The seasonal calendars reveal detailed knowledge of interconnections, between seasonal river flows, 

animal behaviour, meteorological phenomenon and phenological observations, that Ngan’gi and 
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Gooniyandi people draw on to enact their unique aquatic resource use strategies throughout the 

year. In contrast, western-scientific reductionist views of water catchments often result in the 

biological, hydrological and socio-economic components studied in isolation, and research rarely 

succeeds in effectively bringing the components back together in order to assess potential change on 

the interconnections within the complete system (Gadgil et al., 1993). The seasonal calendar 

framework was found to be a particularly useful tool in capturing and communicating Indigenous 

Knowledge and resource use associated with water. The co-produced seasonal calendars themselves 

acted as boundary objects by creating a point at which disparate groups (government resource 

managers, researchers and Aboriginal people) could engage. The calendars further promoted the 

intergenerational sharing of Indigenous Knowledge (within the language group), and communicated 

information to other non-Indigenous people interested in learning more about Indigenous 

Knowledge systems (Woodward and Marrfurra McTaggart, 2015).  

A comparison of the Ngan’gi and Gooniyandi seasonal calendars showed that while their knowledge 

systems are unique, there are key similarities in their structure and form and the types of indicators 

and environmental cues that are drawn on to indicate for resource availability. Given these 

similarities, a seasonal calendar framework might provide a foundation or framework from which 

greater sharing of Indigenous ecological knowledge might be supported across cultures. Davidson-

Hunt (2006) poses the question: What would a forum look like that could bring together 

knowledgeable individuals into a social learning process that would allow them to co-produce the 

meaning of changes in the land? (Davidson-Hunt, 2006 p 609). 

In the instance of a pan-regional scale Indigenous network a user-friendly digital platform could 

facilitate increased Indigenous-Indigenous sharing of knowledge in order to explore synergies that 

could lead to networked observations for enhanced regional environmental management, 

particularly where changes are evidenced by Indigenous groups through new and unusual patterns 

emerging within their seasonal understanding of their environment. Such a platform could act as a 

forum for linking individuals from different organisations so that a new knowledge network, or 

learning community, emerges (Davidson-Hunt, 2006). Each contributor would also be embedded in 

other knowledge networks hubs that would provide them with the knowledge they bring to the 

platform, and where they would take new knowledge and concepts learned, back to. Such a platform 

could also lead to wider collective recognition of Indigenous peoples’ diverse and complex ecological 

knowledge systems and their current and future potential contribution to regional environmental 

management. By definition, wicked problems such as climate change are not solved, but 

coordination across network participants can lead to more effective management of the challenges 

posed by climate change. 
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The author is currently working with Aboriginal knowledge holders to create and test a dynamic 

Indigenous-specific online portal for sharing Indigenous seasonal knowledge. One benefit of holding 

knowledge in such digital forms allows the knowledge to remain dynamic.  

The seasonal calendars discussed in this paper have acted to increase the understanding of 

Indigenous water-related knowledge in the Fitzroy and Daly River systems of northern Australia. The 

co-produced calendars have raised the profile of the Ngan’gi and Gooniyandi language groups and 

created a tool through which Traditional Owners can clearly communicate their connection with 

water-dependent ecosystems of the river catchment, critical in water planning processes.  

 
Figure 6.2 Children interact with the Ngan’gi Seasons calendar at Nauiyu Nambiyu.  
An A0-sized all-weather rotating version of the calendar was installed on the outside of Merrepen Art Centre. 
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Prologue to Chapter 7 

Paper 3: Transforming cross-cultural water research through trust, participation and place 

In Chapter 6 the co-development of Indigenous seasonal calendars as tools to communicate 

Indigenous Ecological Knowledge was explored. Chapter 7 incorporates a closer examination of the 

participatory research process undertaken to engage with Ngan’gi knowledge holders in the creation 

of the Ngan’gi Seasons calendar detailed in Chapter 6. It focuses on development of the research 

partnership, and specifically questions the role of the research actor in negotiating intellectual space 

in which Indigenous land and sea managers can be meaningfully involved in government-driven 

‘public participation processes’, and their values and interests captured, translated and articulated in 

a meaningful way. The Chapter argues that the way in which research networks are built: with 

attention to trust and relationship-building, is critical to their effectiveness in this context. 

While Chapter 7 describes a research process where there was some sharing of power between the 

researcher and the senior Indigenous Knowledge holder in directing research processes and 

outcomes, the power predominantly lay with the researcher who had brought the research money 

and resources to the partnership. Greater exploration of how a true shift of power can occur, 

potentially through an Indigenous-specific research program, will be briefly discussed in Chapter 8. 
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Chapter 7 Transforming cross-cultural water 
research through trust, 
participation and place 

Emma Woodward and Patricia Marrfurra McTaggart¹ 

¹ Ngan'gikurrungurr and Ngen’giwumirri knowledge expert 

Indigenous voices in government-led natural resource management planning processes are often 

marginalised, misinterpreted or excluded. Third parties, including government employed 

geographers, can act as network brokers in defining Indigenous values and interests so they might be 

included in government planning processes. This paper reviews and assesses a research partnership 

that evolved to document the complex and diverse ecological and hydrological values held by 

Ngan’gi speakers about the Daly River and connected water places in the Northern Territory, 

Australia. The development of trust through the slow building of a relationship based on place-based 

dialogue, a key aspect of participatory action research (PAR), created the foundation from which a 

mutually beneficial and respectful research partnership was able to, and continues to, evolve. Both 

research partners’ perspectives are revealed here to articulate why the research partnership was 

deemed a success. Key lessons learned from the research partnership include the importance of 

trust; respect for place-based learning; researcher and institutional flexibility; awareness of the 

intricacies of relationship building, and the benefits that research engagement can bring to 

Indigenous people and communities. We aim to further dialogue among geographers and interested 

disciplines as to the potential for PAR methods to foster mutually-beneficial Indigenous-non-

Indigenous research partnerships. 

7.1 Introduction 

At the core of many Indigenous cultures is an inextricable relationship with traditional lands and 

waters (Berkes, 2012; Nuttall, 1998; Ortiz, 1998; Rose, 1996; Stevens, 1997; Turner, 2014). It is this 

interconnectedness of people, land and culture that drives many Indigenous peoples to continue to 

manage and protect their lands and waters by drawing on the resources and avenues available to 

them (Berkes, 2009; Berkes et al., 2000; Cullen-Unsworth et al., 2011; Davies et al., 2013; Kulchyski, 

2013; Maclean and The Bana Yarralji Bubu Inc., 2015; Walsh et al., 2013; Woodward, 2008). Even 

where Indigenous rights to land and water have been recognised under non-Indigenous law, 

Indigenous people often continue to be marginalised, selectively interpreted, misinterpreted, 
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misrepresented and excluded in resource-related decision making (Durie, 1998; Howitt, 2001; Howitt 

et al., 1996). Addressing this inequity requires diverse models of engagement that respond to the 

local context, and which go further than the provision of representative seats for Indigenous people 

within natural resource management (NRM) processes (Cullen-Unsworth et al., 2011; Davidson-Hunt, 

2006; Davies et al., 2013; Douglas and Walsh, 2008) .  

Indigenous Australians are owners and active environmental managers of a significant portion of the 

Australian continent and characteristically demand inclusion in decision-making related to NRM 

planning and management (Altman and Jackson, 2014; Cullen-Unsworth et al., 2011; Hill et al., 2012; 

Hill et al., 2013; Putnis et al., 2008; Walsh et al., 2014). In the Northern Territory (NT) Aboriginal 

people are owners of almost 50% of the land area and 85% of the coastline. Yet inadequate 

government resources for Indigenous engagement in decision-making processes, unrealistic planning 

timeframes, and a lack of knowledge as to how to effectively engage with Indigenous people, 

interests and knowledge, have contributed to a lack of meaningful Indigenous participation in water 

planning (Ayre and Mackenzie, 2012; Jackson, 2006; Jackson et al., 2005).  

This paper focuses on one sub-component of a research program entitled ‘Indigenous socio-

economic values and river flows’ which ran from 2008-2010 under the Tropical Rivers and Coastal 

Knowledge (TRaCK) program (see Jackson et al., 2011). This research program developed in response 

to concerns from Aboriginal people about a lack of their engagement in local water planning and the 

potential impacts of government water-use decisions on Aboriginal use and values of the Daly River 

(Jackson, 2004; Jackson, 2006). The program adopted a range of methods to reveal a fuller 

understanding of the social, cultural and economic values Aboriginal people attribute to water 

resources in two northern Australian catchments (see Finn and Jackson, 2011; Jackson et al., 2014a; 

Maclean and Woodward, 2012; Woodward et al., 2012). Specifically, this paper outlines how 

Aboriginal water values were positively engaged through the adoption of participatory action 

research principles, approaches and methods in one sub-component of the research program: the 

place-based documentation of Ngan’gi eco-hydrological knowledge and the collation and production 

of a detailed seasonal calendar that depicts thirteen seasons recognised by the speakers of the 

Ngan’gi set of Aboriginal languages, known as Ngan’gikurrungurr and Ngen’giwumirri (McTaggart et 

al., 2009). 

Two individuals involved in the research provide a joint reflection and evaluation of the research 

method and process by which they partnered to create the calendar. They are, a Euro-Australian 

geographer with the Australian Commonwealth Scientific and Industrial Research Organisation 

(CSIRO) and a Ngen’giwumirri (Aboriginal language) elder and expert from the Nauiyu Aboriginal 

community on the banks of the Daly River in the Northern Territory, Australia (see Figure 7.1).  
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7.2 Participatory Action Research 

Participatory Action Research (PAR) is both a methodological approach, and an evolving research 

paradigm, that is informed by Participatory Research, Action Research and various other forms of 

Community-Based Participatory Research (see Chambers, 1997; McTaggart, 1997; Reason and 

Bradbury, 2001). It has also been described as a ‘movement’, which is gaining popularity with 

researchers who are looking for postcolonial approaches to research which are more empowering to 

local and Indigenous people, and therefore have the potential to deliver more equitable outcomes, 

than researcher-only driven enquiry (Castleden et al., 2012; Johnson and Larsen, 2013; Tobias, 2000; 

Wang and Burris, 1994; Zurba and Friese, 2014). The Action Research (AR) movement is said to have 

evolved from the work and reputation of Kurt Lewin and others (see Gustavsen, 2001 for an 

overview of Lewin's research focus; Lewin, 1946), and has been adopted by many disciplines. For 

example the concept of Community-Based Participatory Research is widely used in a public health 

context (see Israel et al., 1998) while Participatory Planning is popular in NRM (Walsh and Mitchell, 

2002).  

In brief, participatory research involves shared ownership of the research project, community-based 

analysis of social problems, and an orientation toward community action (Kemmis and McTaggart, 

2005; Reason and Bradbury, 2008). Fals Borda provides an insightful account of three decades of 

work as a PAR pioneer who, with others, sought a ‘radical critique and reorientation of social theory 

and practice’ in response to what they saw as ‘the collapse of positive values and attitudes towards 

humankind and nature’ (Fals Borda, 2001). PAR is both practical and collaborative: it engages people 

in examining the social practices that link them with others in social interaction. PAR is also: 1) 

deliberate, in that co-participants work together in an attempt to construct the acts that constitute 

their social interaction (e.g. communication); 2) reflexive and adaptive, in that co-participants aim to 

transform their practices through cycles of self-critical action and reflection, and 3) emancipatory, in 

that PAR aims to help people to recover, and release themselves, from the constraints of unjust and 

unsatisfying social structures that limit their self-confidence, self-development and self-

determination (Kemmis et al., 2014; Reason and Bradbury, 2001).  

Embedded in the PAR process is a series of self-reflective research cycles of planning, action and 

reflection. Initial plans often become quickly obsolete in the face of learning from experience 

together. This is especially significant for a minority group in a Western-dominated system where 

projects are often proposed, written and funded from the side of one partner with less or no input 

from the other partner. PAR also builds on Paulo Freire’s (1993) critical pedagogy in which learning 

occurs through a respectful dialogue that does not involve one person acting on another but rather 
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people working with, and learning from, each other. Dialogue in itself can be a co-operative activity 

that builds social capital through understanding and a sense of partnership (see for example Marika 

et al., 2009; Tully, 2004; Weir, 2009). 

The inclusive problem-solving orientation of PAR enquiry is seen by some as a ground breaking 

alternative to mainstream positivist science and likely questioned by equal numbers of positivists as a 

method lacking scientific rigour (Kock et al., 1997).The tension between theory-driven practice and 

practice-driven theory is one challenge of PAR that continues to evolve (Brydon-Miller et al., 2003). 

Other challenges range from debate surrounding what constitutes participation, action and research 

(McTaggart, 1997), to the issue of scale. That is, how does PAR generate knowledge that is both valid 

and vital to the well-being of individuals and communities, but which can also promote larger-scale 

democratic social change (Brydon-Miller et al., 2003). There are several factors relevant to an 

Australian-Indigenous context that currently challenge the depth and extent of PAR engagement and 

the degree of learning that might occur. For example, the academic partner in the research process 

must be afforded the freedom and flexibility by their host institution and funding provider to 

determine (and then rework) the research aims, objectives, methods, timelines and outcomes 

together with their community partners’ as the research progresses. A lack of institutional 

understanding of the PAR process and the relative importance of building and maintaining 

relationships, as a research activity that requires investment, can severely constrain a PAR process 

(Castleden et al., 2012). Restrictions to research grants that might support PAR (specifically, meagre 

funds tied to inflexible research objectives and delivered over short time frames) also work against 

the development and maintenance of meaningful, accountable, and non-extractive relations with 

Indigenous communities (de Leeuw et al., 2012).  

Undeterred by these research challenges, geographers continue to seek to engage Indigenous 

communities in joint-enquiry through participative methodologies that transcend the discipline’s 

colonial legacies (Baker et al., 2001b; Castleden et al., 2012; Coombes et al., 2014; de Leeuw et al., 

2012; Fermantez, 2013; Maclean and The Bana Yarralji Bubu Inc., 2015; Marika et al., 2009; Pain and 

Kindon, 2007; Suchet-Pearson et al., 2013). In Geographical Research alone there are diverse 

examples of geographers who played central roles to facilitate and broker Indigenous community 

involvement in natural resource management and planning (see for example Hill, 2011; Howitt et al., 

2012; Louis, 2007; Maclean and Woodward, 2012; Veland et al., 2014). The participatory methods 

employed to broker such engagements value Aboriginal protocols, respect Aboriginal knowledge and 

culture, articulate concern for its safe-keeping, and facilitate place-based joint learning via the co-

production of research agendas through to co-authoring of research outcomes (Davies, 2007; 

Maclean and Cullen, 2009; Walsh et al., 2013). This paper builds on the literature in two key ways. 
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First, the paper clearly demonstrates how ‘good’ research process can enable Indigenous 

community-based research partners to transform from a position of disempowerment (fostered by 

prior negative research experience) to an empowered role, directing the research focus and driving 

the creation of a co-produced output of critical interest (McTaggart et al., 2009). Second, the voice of 

the community-based researcher, their insights, reflection and learning, is frequently mute or 

indistinguishable in journal papers and co-authored objects. We propose that the voice of the 

community-based researcher must be distinct from the privileged western research voice in both the 

process and evaluation of PAR in order for their unique insights to contribute to the international 

progress and development of PAR enquiry. We address this proposition through the focus and 

format of our paper. 

7.3 Research setting  

Nauiyu, the primary site of the research engagement and home to the second author, is an 

Aboriginal settlement on the banks of the large perennial Daly River in the Northern Territory, 

Australia. Nauiyu is 230km from the capital city Darwin where the first author resided. Nauiyu was 

established in the 1950s as a Roman Catholic mission on MalakMalak Aboriginal land. Surrounding 

river Country was later granted to the Malak Malak Aboriginal Land Trust under the Aboriginal Land 

Rights (Northern Territory) Act 1976 (Cth), effectively affording Malak Malak Traditional Owners 

freehold title. The original mission settlement attracted Aboriginal people from several surrounding 

language groups. Over ninety percent of the approximately 430 residents are Aboriginal and 

Ngan’gikurrungurr is the most prominent of the ten local Aboriginal languages spoken at Nauiyu. 

Demographically, the 5-9 years age group is best represented at Nauiyu (Australian Bureau of 

Statistics (ABS), 2011). Aboriginal people of the Daly region attribute significant social, cultural and 

economic values to the River’s extensive tributaries and floodplains (Jackson et al., 2011). The Daly 

River attracts fishing tourism with its nationally renowned barramundi fish and the region also 

supports pastoralism, mixed horticulture and mining. The town area of Nauiyu is currently held 

under freehold title by the Catholic Church and administered by the Nauiyu Nambiyu Land Trust on 

behalf of about 600 people, half of whom were residents of the mission in 1955. Local services and 

amenities are managed by the Victoria-Daly Shire Council in coordination with Nauiyu Nambiyu 

Incorporated (Nauiyu Inc), a locally owned company, and governance structure, comprised of 

Aboriginal members of Nauiyu who make decisions related to community development, enterprise 

and infrastructure.  
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Figure 7.1 The Daly River Catchment and the community of Nauiyu Nambiyu 

7.4 Methods: Our participatory research process in its 
early stages 

Indigenous community interest in being engaged in catchment water planning provided the impetus 

for the research engagement reported in this paper (Jackson, 2004). In 2008, a small CSIRO research 

team, including the lead author, went to Nauiyu. The project leader, who had some previous 

research experience in the region, introduced other members of the team to community leaders and 

then engaged them in talking about what a water-resources related research project might entail 

(see Jackson, 2004). Nauiyu community members suggested that the CSIRO researchers return and 

give a presentation on the proposed research to Nauiyu Inc. The first author therefore returned and 

gave a presentation with other project members at their next meeting a few months later. 
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In these early stages of engagement, when most of the CSIRO research team were new to the 

community, potential Nauiyu-based Aboriginal research partners were yet to see what the external 

researchers might contribute to the community and whether they would be coming back. In 

hindsight, when the past mixed history of community research engagement (outlined later) is known, 

the wariness of Nauiyu residents can be understood. On the first few visits to Nauiyu, the first author 

and a colleague visited the community over two-day periods. They stayed overnight at Nauiyu and 

returned to key meeting places like the Merrepen Arts centre and the supermarket to talk with 

people opportunistically. They also visited the residences of key identified people to see if they were 

available to talk about the project. They deliberately, and as unobtrusively as possible, created a 

visual presence in Nauiyu while quietly familiarising themselves with people and places, and the daily 

goings-on. This was an important part of the introductory process. The CSIRO researchers also 

created a visual plain English booklet that outlined broad objectives of the research and 

opportunities for local involvement. They read the booklet through with community members, and 

left the booklets with them to promote discussion after they had left. 

The CSIRO researchers worked alongside, and with respect to, community processes. For example, 

they carefully followed the advice of local leaders who guided them in local cultural and social 

protocols. The result was that the community determined who the project participants would be 

based on their knowledge and/or authority. Patricia Marrfurra McTaggart, the second author, was 

consistently recommended to the visiting researchers as a key person with whom to connect (see 

Endnote). This validation by community members can be seen as equivalent to academics and 

researchers being commended for their calibre and merit by peers. Patricia had a strong motivation 

to be involved; she was keen to engage with opportunities that would both further her interests in 

documenting Ngan’gi knowledge and encourage younger generations to learn about Ngan’gi 

language and culture. After about six months and six visits to Nauiyu by the CSIRO researchers, the 

key community representatives approved the project through Nauiyu Inc. This approval was partly 

because of their concerns about development within the region and possible resultant impacts upon 

the river and their continued use of it. A rationale for these concerns was expressed by Patricia in the 

early days of the research engagement: 

We need to talk about what people eat, and what animals eat from the river. Because that river, he's 

useful for both, and if he finish, the people and animals will finish too (20 May 2008). 

At an organisational level, human research ethics approval was sought and obtained for the research 

engagement through a partner institution (Charles Darwin University), as no formal process existed 

for the first author’s research organisation, CSIRO, at the time of the research. There are limitations 

to human ethics approval processes that stem from its origins in medical research, including the 
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assumed researcher-subject relationship between the academic and the other (Blake, 2007). In brief, 

human ethics processes are structured to consider Aboriginal research participants as ‘subjects’ of 

study who must be ‘protected’ by the host research institution, never as an equal research partner 

who might bring to the table their own set of ‘ethics’ requirements that will guide researcher 

behaviour and the formation of a research partnership (Kohn, 2014; Kowal, 2014; Macintyre, 2014). 

Where research is participatory or emergent, in the case of PAR, the course of research is difficult to 

predict and this challenges human ethics committees to manage (perceived) institutional risk. The 

CSIRO researchers sought further guidance from TRaCK’s Indigenous Engagement Strategy (IES), 

which recognises that all Indigenous Knowledge (IK) remains the intellectual property of the 

Indigenous owner at all times; that owners of that Knowledge can negotiate the use of that 

information by researchers; that use of this Knowledge must be fully acknowledged, and that 

negotiation surrounding the use of IK is an ongoing process that involves the researchers and the IK 

holders and is guided by the Charles Darwin University human ethics committee process. Further the 

TRACK IES contains protocols for payment of research partners as well as non-financial forms of 

recognition and support. CSIRO researchers also proposed to Nauiyu Inc. members on a number of 

occasions that a more formal research agreement be secured by the research partners. The 

researchers presented an outline of such an agreement for discussion, however members of Nauiyu 

Inc. decided after several months of engagement that this agreement wasn’t necessary.  

Engaging with PAR requires a commitment to relationship-building and research process which is 

both time-hungry and resource-intensive. Central to the research partnership was a healthy, flexible 

research budget and the availability of both authors to dedicate significant time to the research 

engagement over a three year period. This enabled the project to move at a pace that both parties 

were comfortable with; facilitated greater freedom to explore and adapt the research approach, and 

allowed investment of time and money into outputs of direct interest to the Indigenous research 

partner (following discussion about what project funds were available and how the money could be 

spent). The personal commitment and investment in participatory research practice made by both 

research partners is rarely made explicit in the literature (see Fals Borda, 2001 for a discussion about 

PAR and 'personal commitment'). In the case of this paper, once research funds had been exhausted, 

Emma self-funded visits to Patricia and shared her research wage on the days they worked together 

to ensure the paper they started together was finalised together. Other aspects of the research 

method are revealed throughout the paper as the authors’ jointly assess the research engagement. 

7.4.1 Methods by which this paper was compiled 

There is a significant history to the compilation of this paper. It includes six years of joint research 

and relationship building between the authors. The authors met for the first time at the beginning of 
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the project and a reasonable amount of time was spent in the early research stages establishing a 

working relationship. As the research progressed Emma and Patricia consistently reflected upon 

different aspects of the research process and reached agreement on the next stage before moving 

forward. This paper reveals some of this discussion and touches on the critical nature of time and 

place, trust, ethics and cultural awareness in developing positive research partnerships. It also 

reveals some of the benefits that research of this type can deliver at multiple scales from the 

individual to the community and beyond. It has been compiled by Emma; the first author and Euro-

Australian researcher partner, following multiple informal discussions between Emma and Patricia 

over the duration of the research, and four focused discussions to shape content for the compilation 

of the paper between 2011 and 2015. Both Emma and Patricia reviewed and edited the paper. Key 

findings are broadly categorised into the following sections: 1) previous experiences with 

intercultural research and mistrust, 2) processes and ways that trust was built, 3) the importance of 

place-based learning, and 4) outcomes beyond the researchers. 

7.4.2 Previous experiences with intercultural research and 
mistrust 

The importance of trust and investing in research relationships became acutely apparent to Emma 

when she learnt of some of Nauiyu residents’ previous research experiences. Stories came to light of 

little or no follow-up by researchers who had collected cultural knowledge from community 

members, including Patricia. One project had involved the intensive collection of Indigenous 

ecological indicators, apparently for a student’s tertiary education project. Patricia, a published 

author in her own right, did not hear from the researcher again nor learn of how the knowledge she 

had generously provided been used. Patricia described a separate instance where another visiting 

researcher showed both a lack of respect to Patricia and a lack of regard to her knowledge and 

culture. She reflected: 

A researcher came. In a cultural way he was sitting too close, in my face…our knees were 

nearly touching. He was a little bit negative…coming back with very little answers. This 

information, that’s been passed on for a very long time, was not valued. He said things 

weren’t special that I was telling him, that they happen everywhere. He inferred that all 

Aboriginal people are the same… Us Mob are different from all other Aboriginal people: 

different language, custom, culture, songs and dances. When I first met him just a little gap 

was open…like a little door or gap. Then, when he wasn’t listening – the little door shut…I 

shut myself off. I regretted giving the information. It made me think ‘Why did he come here 

in the first place? What was he after?’ He didn’t explain to me properly what he was 

researching. It made me confused. They need to explain themselves before they come. 
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The researcher upset Patricia by demonstrating a clear lack of respect for her and Ngan’gi 

knowledge. This was demonstrated by: dismissing and belittling the information she provided; not 

engaging her in conversation or seeking to understand further what she was saying, and 

demonstrating a lack of cultural awareness by sitting too close and directly opposite her. The critical 

role of ‘personality’ appears to underpin this interaction. While rarely documented by practitioners 

working in the Aboriginal cross-cultural space, it is acknowledged that some individuals are 

recognised as being ‘better’ or more collaborative in cross-cultural research than others because 

they are quieter, listen well, learn quickly and hold their own agenda back (or don’t have one). Rarely 

is personality and researcher comportment mentioned in PAR but it is important because the subtext 

is: 1) not everyone has the personality or aptitude for certain kinds of cross-cultural work, and 2) the 

results of their attempted engagement can be damaging. Other experiences with visiting researchers 

had also proved disappointing.  

Patricia: People collect it (Indigenous Knowledge and other research information) and go, 

and a lot of people don’t come back with the information. 

It was important to Patricia that the research provided tangible outputs of direct use to her and to 

the community. She told Emma: 

It’s really good that you brought things back…it makes me feel happy because it’s 

information we want to keep too. 

Ethical research should incorporate, at the very least, the sharing of any jointly-documented 

information. While it is now a common requirement in western academic and other research settings 

for a researcher to secure human ethics approval from their institution prior to them engaging with 

communities, the role of such institutional arrangements in facilitating trust is less than clear 

(Granovetter, 1985). That is, at the institution/academy scale the ethics application process is still 

about minimising risk, not developing good research partnerships. And while research disciplines and 

groups within research organisations continue to explore and define new ways of interacting with 

community research partners, the responsibility to act in an ethical and trustworthy manner lies 

entirely with the individual researcher operating ‘on the ground’ and in close engagement with their 

community partners.  

7.4.3 Processes and ways we built trust between us 

Patricia: Trust – you start small, then as trust builds, information comes…answers are given to you. 
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Given some of the disappointing experiences with researcher engagement at Nauiyu, trust and 

respect in relationship building were central to our discussion about good research partnerships. For 

example, it is very important for researchers to respect cultural protocols, which are unique to each 

Aboriginal language group and location. Sitting underneath the elevated arts centre at Nauiyu for our 

final paper writing meeting Patricia’s sister enquired about the purpose of our meeting. Patricia 

explained that we were talking about: 

…researchers and ceremony and culture…like if there’s a death (in the community) you have 

to put the project off for a week, and then come back later. 

This condensed response encapsulated the expectation that researchers show respect and ‘do the 

right thing’ when working in and with the community. Individual responses to discrete incidents as 

well as ongoing behaviours and attitudes act to build and test trust between research partners.  

Emma: In the early stages of the research there were two related factors that I think really helped to 

contribute to building trust. First, there was significant flexibility built into the research plan that 

allowed for our Aboriginal research partners to have a significant say in how together we would 

reveal and document the social and cultural importance of the Daly River and surrounding wetlands 

to Aboriginal people living at Nauiyu. Secondly, we were mindful of taking up people’s time, and 

conscious of allowing sufficient time and space for community representatives to decide whether they 

wanted to partner in the research. Many times we worked around other community engagements – 

meeting with key research partners before Court sittings that demanded their translation skills, and 

catching up after Government imposed meetings that were arranged in the time between calling 

research participants to arrange meetings, and us arriving in the community. Importantly we were 

also able to demonstrate that we valued and respected peoples’ time and knowledge, by paying each 

participant, immediately in cash, for the time spent working on the project (for more discussion about 

payment see Woodward, 2010). 

The fact that this approach worked demonstrates the values that Aboriginal people attribute to 

patience, reciprocity and the flexibility to be respectful of Nauiyu people’s many obligations and 

priorities outside research engagement. After a period of time, during which potential research 

partners considered the researchers and their ideas, Emma perceived a shift in attitude by Nauiyu 

residents. 

Emma: After four to five months of visiting Nauiyu on a fortnightly to monthly basis Patricia and other 

key people began to really open up to us. My CSIRO colleague and I were given private home numbers 

and we were prioritised over other meetings: that is community people would choose to sit and talk 

to us rather than attend other group meetings arranged by other government agencies. We were 
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invited along to go hunting or fishing in the evenings and on the weekend. At this point it felt that 

trust was beginning to grow.  

Patricia: It takes them (people in the community) a little while to build up that trust with that new 

person. Cautious at first, they (researchers and other outsiders) come in, you meet the person or 

people, then you have to find out little bits…you stand back a bit and watch them, then slowly, slowly 

build up from there. When you recognise you’re on the same page you start working.  

Also, the relationships are not just two-way between visiting and local researchers but multi-

dimensional, for each has obligations to fulfil to their wider social and institutional contexts. As the 

resident researcher in the partnership, Patricia has significant and perhaps greater social 

responsibilities than Emma, the visiting researcher. While Emma worked to gain the trust of Patricia, 

Patricia felt responsible for building trust with her elders in regards to the role she was fulfilling with 

the researchers. This also made her feel that she needed to go slowly in developing the research 

engagement. 

Patricia: At first I was scared, worried that the old people would be cranky (with sharing Ngan’gi 

knowledge). The old people are the knowledge keepers. They are watching and listening to everything 

you do and everything you say. They put their trust in you…and you go back to them consistently and 

check the knowledge is right. I had to show them that I wasn’t being stupid or foolish. You know when 

you are being trusted because you can feel it in yourself…if you are going forward and they don’t call 

out to you, you know you are being trusted. It takes a long time to build up that trust, both within 

your community and outside.  

Patricia was very aware of how her involvement with the researchers might be perceived by other 

Ngan’gi speakers at Nauiyu. It was important to her that the broader community supported the 

research that she was interested in being involved in, and she felt happy to discover that other 

people were also ‘helping and giving information’ to the researchers. 

Patricia: After hearing people talking about the research and being happy and wanting to get 

involved…I felt that support was there, that trust was there with the community. Then I felt really 

happy I wasn’t the only one (interested in engaging with researchers), and didn’t feel like I shouldn’t 

have talked to the researchers. 

Trust is central to many aspects of research partnerships and community relationships as evident in 

the following statement by Patricia: 
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Trust is needed for everything…language work, everything. You start off small, then you 

start opening up slowly…then you see other people opening up to you…then you see people 

opening up in the biggest way. 

7.5 The important of place-based learning 

The Ngan’gi ecological and hydrological knowledge that was discussed and documented for the 

seasonal calendar is both highly localised and strongly contextual (Woodward et al., 2012). When 

and where we met strongly influenced what knowledge and information was discussed and 

documented for the research project. Being cognisant of the impacts of both on the research was 

paramount to the success of the research engagement for a number of reasons. The detailed 

seasonal aspects of the Ngan’gi knowledge, that was the focus for the development of the calendar, 

demanded regular research engagements at Nauiyu and surrounds throughout the thirteen Ngan’gi 

seasons (see McTaggart et al., 2009). Further, Patricia and her family members were very keen to 

teach from ‘Country’, as being situated in Country creates the opportunity to be attentive, to actively 

listen to, learn directly from, and be instructed by, Country (see Rose, 1996; Rose, 2000). The fact 

that Country has its own agency and sentience is articulated in Patricia’s deceptively simple 

statement: 

The land talks to us, and then we talk to you. 

This statement powerfully demonstrates the importance of pursuing Aboriginal/Euro-western 

research dialogue on Country. Engaging with, and exploring, Indigenous ontologies and ways of 

relating to, and with, Country has been central to recent knowledge-building research driven by non-

Indigenous researchers seeking both a deeper understanding of Indigenous connection to Country 

and exploring new ways of engaging with this understanding (see Suchet-Pearson et al., 2013 for 

acknowledging and giving agency to Bawaka Country in co-producing research; Weir, 2009 for 

discussion on creating an ecological dialogue about Murray River Country). Being out in the bush 

harvesting plants, fishing by the river; or hunting turtle in the billabongs, allows Ngan’gi people to 

teach, learn and communicate Ngan’gi knowledge in the places that the knowledge came into being 

and continues to come into being. In these places, the knowledge is enacted and reflected upon, and 

so continues to evolve.  

Patricia: It was good that we went out and people were out hunting (with us) because being out bush 

the mind opened and people could tell you things. Out in the bush your mind, whether you are with 

researchers or by yourself…everything opens up. 
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It was not sufficient that Emma would be told something; it had to be put into context where 

possible, and as the season permitted. On over thirty occasions Emma and Patricia, and sometimes a 

group of 4-8 family members, sat down together either at Nauiyu, by the Daly River, or out in the 

surrounding wetlands whilst hunting, fishing, collecting bush resources and preparing food. When 

present, Patricia would translate research questions for her mother, grandmother and great aunts 

and discuss ideas and replies with family members in Ngen’giwumurri before replying to Emma in 

English. These engagements out on Country promoted information exchange between and amongst 

the younger and older generations in attendance. During these visits historical and contemporary 

uses of water places was discussed. Environmental cues, seasonal indicators and species specific 

information was often discussed as it was observed.  

Emma’s regular presence and engagement on Country demonstrated her commitment to developing 

an understanding, and respect, for Ngan’gi knowledge systems and their genesis.  This further built 

trust, leading to greater sharing of knowledge and learning, enhanced opportunity for dialogue and 

opportunity to learn through observation (including witnessing the many diverse ways that Ngan’gi 

people are connected with the land, water, plants, animals, weather, clouds, seasons etc.). Being on 

Country also provided the opportunity for Emma to enact and practice Ngan’gi knowledge as she 

observed, harvested, hunted, tasted and otherwise interacted with a variety of plants, animals and 

other aspects of her environment. 

Emma: I was to engage with a fundamentally different knowledge system and the PAR approach 

facilitated this engagement. The approach allowed the research to unfold gradually as more 

information and knowledge came to the fore, and as questioning and learning on both of our 

behalves evolved. There was no hurry to reach a ‘conclusion’ and this was important as the ability to 

take this time was essential– it allowed for confidence to build, including the confidence of Patricia 

and other senior Ngan’gi knowledge holders that I could be trusted with the information they were 

imparting to me. Patricia divulged just as much information on each visit that I could digest. I only 

came to appreciate this later when, on the cusp of thinking that we had exhausted our conversations, 

Patricia began to discuss broader concepts and realms of knowledge with me. 

There were many steps to Emma learning about Ngan’gi eco-hydrological knowledge. Emma was 

assessed at each step of learning by Patricia, as Patricia had been by her elders, to gauge Emma’s 

response to the information and to determine if and when she was ready to be taught more. This 

iterative learning process, which incorporates a stage of reflection before progression to more 

learning, is a strength of PAR.  
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A hallmark of genuine participatory action research process is that it must change shape and focus 

over time as participants focus and refocus their understandings about what is ‘really’ happening and 

what is really important to them (Wadsworth, 1998). At the outset of the research, the intent was 

only to collect information that showed a social or cultural attachment to the Daly River and 

surrounding wetlands. There was no intention of creating the seasonal calendar. It was sometime 

during the collation of information that the importance of the seasonal cycle became more apparent 

and Patricia said that she would like to see the information displayed in a way that was accessible to 

younger generations. She wanted it used as a teaching aid. She said that she had wanted to do 

something like this for a while.  

Patricia: There is a small group of us older people still trying to follow the way of the ancestors. We 

are worried about what young kids are thinking. Kids today are moving with time too fast…too 

quickly. We need to get all these things documented and kept archived and when the little kids are 

older they can go back to those things…and know two ways. When they are going to school they are 

learning ‘that’ way, and when they are here with us they are learning ‘our’ way. 

It was flexibility in the research process that allowed Patricia to drive outcomes including the kind of 

products she was interested in: for instance the creation of the Ngan’gi Seasons calendar (poster) 

that could be used as an educational tool in schools. This goal became clearer as we discussed what 

the outcomes might be and what purpose the products including communication tools are likely to 

serve – including who the target audience is. It was evident to Patricia and Emma from the beginning 

of the calendar’s construction that the importance of the end product laid foremost in its potential 

use by the community. The target audience were local school children who might learn the Ngan’gi 

names of key species that they catch and eat with their families on a regular basis – rather than using 

Kriol, which is increasingly prevalent.¹ However the calendar can also be helpful in a natural 

resources planning and management context as the calendar represents a local model of seasonal 

resource use. It shows points in time when knowledgeable Ngan’gi people target different habitat 

types (i.e the river channel, waterholes etc) for the harvesting of a range of plants and animals, and 

the social-ecological reasons for doing so. It represents a detailed system of resource use and 

management which can help determine the potential impacts of a change in water availability in the 

local system, for example through water extraction or diversion (Woodward et al., 2012).  

Interest in the Ngan’gi seasonal calendar also extends much further than the Nauiyu community. To 

November 2014, close to 1000 copies of the Ngan’gi Seasons calendar have been distributed 

regionally, nationally and internationally to primary and secondary schools, tertiary institutions, 

Indigenous community organisations, the government and research sectors, and members of the 
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public. There have also been requests from the public for more information about how the calendar 

was created and have sought the documentation of this process so that it might be used by others.  

7.6 Outcomes beyond the researchers 

Patricia reflected on the personal impacts of the research engagement. First, members of her 

extended family, who were artists like herself, had started approaching her and asking questions 

about a range of plants and animals that weren’t commonly seen or spoken about. She believed that 

these questions had come about as a result of the ecological knowledge that was being discussed 

and documented for the project, and that this had led people to start looking more closely around 

them and ‘looking at their environment in a new way’. The artists then started to incorporate these 

plants and animals, which they had never painted before, into their paintings, creating more diversity 

in their artwork. The extent of Patricia’s ecological knowledge was revealed both to her extended 

family and to the broader community during the three years of the research engagement process. 

Patricia noted that the research, and production of the calendar, had created a channel through 

which people she wouldn’t normally talk with in the community could now approach her with 

questions and comments about the seasonal observations of plant and animal behaviour.  

Patricia: The calendar has opened people’s minds. One person starts this (Patricia) and then everyone   

(in the community) starts talking, adding and opening up. I’m still getting information from people 

(to add to the seasonal calendar) and writing it down in notebooks. Everyone is adding their own little 

bit of information… ‘some other plant or animal comes out at that time’. I’m getting lots of these little 

comments from the community. Everyone else can talk more once one person starts the discussion.  

In addition, after copies of the Ngan’gi Seasons calendar were distributed to local schools, Patricia 

was invited to Woolianna School to teach students about Ngan’gi culture and plants and animals, 

where she said ‘the information just flowed out of me’. The research process has thus lead to Patricia 

being more widely recognised for the wealth of Ngan’gi knowledge she retains; has resulted in her 

being approached as a Ngan’gi knowledge expert by a wider group of people, and has led to Patricia 

feeling more confident in talking about Ngan’gi knowledge.  

After talking with the school children Patricia reflected: 

 I felt really proud I have all these things inside me. 

She also heard from other people that the local school children are ‘really interested in that seasonal 

calendar’ and noted that some ‘kids can say the different spear-grass cycle names’ displayed on the 
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calendar and are heard using Ngan’gi language names for fish and animals that are documented in 

the poster. 

In contrast to some of her previous research experiences Patricia described how the research 

engagement that lead to the development of the Ngan’gi Seasons calendar has been a very positive 

one, which resulted in her mind resembling a ‘door wide open’ for both the river researchers and for 

future research engagement.  

Patricia: Research questions can bring community members together… you get a big mob of people 

sitting down together talking, talking and thinking about the same thing …that never used to happen. 

Somebody comes from the outside and soon as they hear that person talking they open up and bring 

out the information. Biggest mob of things we can still bring out about everything…plants, animals, 

weather, the night sky…everything. Everyday things, and beyond that… 

While Patricia is eager to engage in future research, the right process for engaging the community 

must always retain priority, as explained by Patricia: It’s better to talk in groups first with close family, 

because family will feel comfortable talking together and in front of the researcher.  

The creation of the Ngan’gi Seasons calendar was thus transformational for both the direct 

participants and broader community members. Social learning occurred for participants through 

experiencing researchers and research as both a positive and beneficial experience that responded 

directly to community desires in the form of a useful tangible product. This was in contrast to other 

past experiences with researchers. At the conclusion of the project Patricia and other community 

members were keen to engage with other research institutions that could assist them in 

documenting, and bringing together, further aspects of Indigenous Knowledge including how cultural 

‘artefacts’, such as hair string belts, were once created and used as everyday items by Ngan’gi 

people.  

7.7 Conclusion 

How outside researchers engage with Indigenous Knowledge authorities creates a legacy for other 

researchers who might arrive in the community. Such a history provided the starting point for our 

project and reinforced the need for the visiting CSIRO researchers to communicate their intentions to 

Nauiyu community members consistently, including being clear, open and transparent in all of their 

actions and following up and providing feedback to people at regular intervals. 

We found the following aspects of the PAR engagement to be critical to its success: 1) Investment in 

the development of trust. Organisation-scale protocols including research agreements are a good 
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foundation from which individual trust can develop. Critically individual trust requires the slow 

building of relationships through respect for the personal time and knowledge of each individual who 

chooses to engage with a given research process; 2) Recognition of the importance of place-based 

learning; and 3) Ongoing research reflection and discussion of the research process by both partners 

to allow for the ongoing evolution of the research relationship and to ensure transparent and open 

progression of the research process and resultant products.  

We believe that opportunities for periodic joint-evaluation of the research process throughout the 

engagement should be included as a key part of the methodology that geographers, and other 

practitioners, adopt when engaging with Aboriginal research partners. This necessitates initiating a 

space for shared reflection and open critique. We found that to discuss and reflect upon the research 

process as it evolved helped us to build the research relationship. Open reflection allowed for issues 

to be addressed earlier, and for ‘better ways’ of engagement to be adopted. While collaborative self-

reflection by co-participants throughout the participatory action research process is recommended 

(Kemmis and McTaggart, 2005; Kemmis et al., 2014) it is frequently absent or scantily discussed in 

researchers’ reviews of PAR practice. We contend that neglecting to openly evaluate the PAR 

engagement is a lost opportunity for strengthening the research relationship. 

Participatory Action Research is a response to past exploitative research practice. We believe that 

through the joint-publication of honest evaluations PAR theory and practice will continue to evolve in 

the field of Indigenous natural resource management to achieve better equity and parity between 

Indigenous people and external researchers. We hope that our paper will contribute to a wider 

understanding, acceptance and support of participatory forms of research in Indigenous contexts, 

and agree with Cochran et al. (2007) that, in Indigenous research partnerships, the processes to 

engage with and acquire knowledge are as important as the actual knowledge gained.  
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Notes 
Kriol is a language that has evolved from the early use of pidgin-English, which developed as a means 
of basic communication between colonising settlers and Aboriginal people who did not share a 
common language. It is the second most commonly spoken language by Aboriginal people after 
English. While recognised as a language in its own right, Kriol is not an Aboriginal language and there 
is concern that it is replacing many Aboriginal languages in northern Australia (Munro, 2000). 
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Chapter 8 Discussion and Conclusions 

8.1 Research summary 

The identity and role of critical network actors who act to strengthen Indigenous land and sea 

management in northern Australia was identified and investigated. These knowledge brokers, acting 

as bridging organisations and individuals, fulfil critical roles in connecting Indigenous land and sea 

managers with the information and resources necessary to respond in a timely manner to emerging 

social-ecological threats, and supporting them in achieving their management goals. They further 

facilitate Indigenous engagement in land and sea management-related planning processes. The role 

of these critical network actors was found to be crucial to the sustainability and development of 

Indigenous land and sea management efforts. Factors that limit the development and sustainability 

of these networks was also discussed, and recommendations were made for strengthening them. 

Understanding the role of critical network actors, and their social networks, in supporting Indigenous 

land and sea managers is becoming increasingly important for several intersecting reasons.  

First, the relationship between Indigenous Australians and their lands and waters is complex.  

Ancient responsibilities guide the reciprocal relationship between Traditional Owners and Country 

and the enactment of these spiritual and cultural obligations is evident in contemporary Indigenous 

land and sea management ranger activities. Responsibility to land and sea Country is further enacted 

by many more Indigenous peoples: by being on Country; sharing stories and songs about Country; 

observing and engaging Country through conversation; maintaining sacred sites; enacting knowledge 

to collect plant and animal resources, and in preparing resources for consumption, medicinal 

purposes, construction, and arts and crafts. Each of these activities is executed by drawing on locally-

tailored, place-enacted systems of Indigenous Knowledge. 

These activities, and the underpinning Indigenous Knowledge that supports this caring for Country, 

deliver positive social and environmental benefits at local, regional and national scales. Positive 

social outcomes include health benefits that extend to individuals, via increased opportunity for 

physical activity and improved nutritional intake, and to groups via social cohesion through on-

Country cultural practice that maintain and strengthen the underpinning Indigenous Knowledge 

system (Burgess et al., 2005). 

National scale benefits of Indigenous land and sea management derive from: biosecurity monitoring, 

resulting in early detection and response to pests and disease; managing feral plants and animals, 

minimising their impacts on sensitive ecosystems; preventing wildfires through an annual program of 
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early season (cool) burns to reduce fire fuel loads, reducing excessive carbon emissions and 

protecting fire-sensitive habitats (many of which are important to threatened species); coastal 

surveillance; and protecting cultural assets, including rock art sites and other areas of high heritage 

value. 

A range of resources is required for continued realisation of these benefits, to offset the high cost of 

undertaking land management remotely, and to respond to current and emerging ecological threats; 

Some threats represent ‘unsolvable’ or wicked problems, requiring ongoing efforts to build capacity, 

via new information and resources, to respond. 

Second, Indigenous land and sea management continues to expand and diversify. New ranger groups 

are emerging, more established ones are growing in capacity, and the network of Indigenous land 

and sea managers is increasingly viewed as a ‘sector’ to be invested in by government, business and 

philanthropic organisations. The increased interest by philanthropic organisations in supporting 

Indigenous land and sea management is highlighted in Appendix E. Within the context of persistent 

Indigenous socio-economic disadvantage in remote communities, Indigenous land and sea 

management holds significant opportunity and potential for economic regeneration and employment 

creation (Selman, 2004). These broader benefits are recognised in increasing levels of government 

support for community-based natural resource management activities in remote regions of northern 

Australia. An evolution in investment in Indigenous land and sea management over the past decade, 

predominantly via Australian Government funding programs such as ‘Working on Country’, has 

contributed to the growth, scope and capacity of Indigenous land and sea management. At the same 

time this investment in salaries and operating costs has addressed the high transactions costs for 

some ranger groups (not all) associated with previous reliance on multiple small, short term grants.  

While the increase in government investment is welcome, there is a strong desire by Traditional 

Owners to maintain Indigenous control of caring for Country priorities while also recognising the 

need to respond to government priorities (Smyth, 2011). This research found bridging individuals and 

institutions can support Indigenous land and sea managers to build capacity to deliver on 

management goals, simultaneously deliver on investment, and remain accountable. This includes 

through building networks in the form of management partnerships with research agencies, 

government agencies, other Indigenous and non-Indigenous land managers, and non-governmental 

organisations. 
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8.2 Research approach and methods 

Other than in Chapter 6, there is little critical reflection on the methods adopted in the thesis and 

why they were found to be successful or otherwise. This section contributes deeper reflection on the 

research approach and methods chosen. 

8.2.1 An inductive research approach 

An inductive research approach to the thesis was adopted whereby I made many observations, 

collected multiple forms of data, discerned patterns, and inferred an explanation from the empirical 

data I collected. 

An inductive approach was deemed most suitable for the research as little research exists which 

identifies or describes a role for network brokers in Indigenous natural resource management 

contexts. Without access to previous deductive reasoning, inductive research sets the researcher on 

a path of observation. From these observations they aim to develop some theoretical propositions 

that are plausible given those observations. Such theories can then be tested in further studies by 

adopting a deductive approach (Monette et al., 2011). 

In Chapter 3: ‘Social networking for Aboriginal land management in northern Australia’, once I had 

collected and organised my observations, I drew on social network theory to make sense of the data 

and discuss the research findings. 

8.2.2 A qualitative research approach 

Increasingly, the research methods adopted by human geographers are qualitative ones intended to 

elucidate human environments, individual experiences, and social processes. They require a 

multiplicity of conceptual approaches and methods of enquiry (Winchester, 2000). Qualitative 

research is frequently conducted in the natural setting which enables the researcher to develop a 

level of detail about the individual or place and to be highly involved in actual experiences of the 

participants (Cresswell, 2003 p 181). The methods for qualitative data collection continue to grow 

and diversify but are traditionally based on open-ended observations, interviews, and document 

analysis. 

According to Cresswell (2003) qualitative researchers look for involvement of their participants in 

data collection and seek to build rapport and credibility with the individuals in their study.  

A research approach incorporating oral, textual and observational qualitative techniques was 

adopted for the thesis in order to reveal the structure and function of social networks that support 
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Indigenous land and sea management in the study area. I agree with Agee’s (2009) assertion that 

reflective and interrogative processes required for developing effective qualitative research 

questions can give shape and direction to a study in ways that are often underestimated. 

8.2.3 Case study approach 

Case study research has been described as a method that excels at bringing us to an understanding 

of a complex issue and can add strength to what is already known through previous research. Case 

study research emphasises detailed contextual analysis of a limited number of events or conditions 

and their relationships. The advantages of the case study approach are its applicability to real-life, 

contemporary, human situations, and is seen as being especially appropriate in new topic areas 

(Eisenhardt, 1991). 

Individual, but representative instances, were employed in the thesis case studies to tease out detail 

and obtain a clearer and deeper understanding of the processes at play (building theory, not testing 

it). A theoretical sampling approach enabled me to select cases based on how they would 

demonstrate, illuminate and elaborate the emergent theory (Eisenhard and Graebner, 2007). 

Further, Indigenous land and sea management encompasses diverse components, and the case study 

approach enabled me to focus on different aspects to build the argument that key bridging 

individuals and organisations are critical to the ongoing success of Indigenous land and sea 

management. While the case studies adopted were unique, assessment of various aspects of the one 

system enabled comparisons and questioning of whether the initial emergent findings were 

idiosyncratic to one case (Eisenhardt, 1991). 

Chapter 4 adopted a case study approach in which the Adjumarllarl Rangers were selected to explore 

the types of social networks a remotely located community-based Aboriginal land and sea 

management group utilises and manages to support their activities. The case study revealed the 

diversity and extent of land management issues and associated activities being undertaken by 

Indigenous land and sea management ranger groups in the Top End of the Northern Territory, and 

the extensive social networks required to secure resources to undertake the suite of management 

activities within resource-restricted, geographically-isolated contexts.  

Chapter 5 built upon the findings of Chapter 4 by adopting a case study approach to analyse and 

compare the capacity of two Aboriginal land and sea management groups (the Adjumarllarl Rangers 

from Chapter 4, and the Dhimurru Rangers) to respond to pest ant incursions in their respective 

communities. The Chapter explores how social networks Indigenous ranger groups are connected 

with influence their ability to respond to management issues, and recommends how capacity might 
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be strengthened to better enable them to manage emerging social-ecological threats within their 

management areas. 

A reflective style of data analysis was employed, relying on intuition and personal judgment rather 

than on technical procedures involving explicit category classification systems, to analyse the data 

(Gall et al., 1996). Similar themes and observations converged in the assessment of networks in each 

of the chapters, lending strength to my conclusions, and increasing confidence in my broader 

findings. 

Supporting my choice of methodological approach is the following statement by Mintzberg (1979): 

While systematic data creates the foundation for our theories it is the anecdotal data that enable us 

to do the building. Theory building requires rich description. We uncover all kinds of relationships in 

our hard data, but it is only through the use of soft data that we are able to explain them (Mintzberg, 

1979 p 587). 

8.3 Key findings  

This section highlights key findings from the data Chapters: 3-7. Further discussion and critical 

reflection are included in the subsequent sections: 8.4 - 8.6. 

8.3.1 Chapter 3: Context for networking 

Following the Introduction and Methods chapters, Chapter 3 provided important context for the 

study by drawing on data from 31 semi-structured interviews undertaken with participants, 

identified via a stakeholder analysis, who are involved in the management of wetlands in the wet-dry 

tropics of the Northern Territory. The extensive coastal and riverine-linked wetlands of the study 

area support significant environmental, socio-cultural and economic values and provide a focal point 

to assess the interactions and interrelations of key NRM-related groups. Chapter 3 revealed that 

because of their extensive and interconnected nature, wetlands of the wet-dry tropics of the 

Northern Territory cannot be managed independently of each other, necessitating that stakeholders 

communicate in management. Interview respondents believe that communication and collaborative 

action between different landholders, government and research organisations, must improve if 

wetlands are to be managed effectively. This includes greater sharing of management information 

between those who hold knowledge of effective ways to manage wetlands, whether they be land 

managers, government agencies or research centres and institutions, and those who seek this 

information. Significantly, interviewees identified Indigenous-aligned management groups, as the 
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stakeholder group they had either least communication with, or as the group they wished to have 

better communication with. 

8.3.2 Chapter 4: Social networks for Aboriginal land and sea 
management  

Building on the ideas in Chapter 3, Chapter 4 focused on the actions of one community-based 

Indigenous land and sea management group. The study revealed the significant networking role of 

the non-Indigenous ranger coordinator in supporting the management operations of the Adjumarllarl 

Rangers who are responsible for managing a large floodplain area in the west-Arnhem region of the 

Northern Territory. Networks created by the Coordinator were found to play a crucial role in linking 

the ranger group with the resources and support required to fulfil natural and cultural resource 

management objectives. A lack of resources and piecemeal funding corresponds with a significant 

proportion of networks directed at creating capital to support the activities of the land and sea 

management program. Other networks have been created with neighbouring land managers to 

develop cooperative and collaborative management practices. As literacy and numeracy levels are 

generally low in Northern Territory Indigenous communities, the Coordinator further plays a critical 

role in fulfilling administrative duties including obtaining funding, managing paperwork, developing 

commercial opportunities, and communicating outcomes to government and other investors.   

However, due to the lack of connectedness of the Aboriginal rangers to the network through which 

resources and information are obtained, the group runs the risk of being disconnected from many 

important actors if the Coordinator were to leave the network. In order to build resilience in the 

network it is identified that efforts to empower senior rangers, through leadership training and other 

capacity building efforts including training in consultation and negotiation, should be built into the 

group’s work plan. Rangers should also be actively supported to strength their position in the 

network by assisting them to build their own intra-community social networks, including developing 

relationships with government, business, research and philanthropic representatives, so that the 

ranger group's resilience might grow through strengthening their social capital. 

Ongoing support for the coordinator position was identified as being critical for on-going functioning 

of Indigenous land and sea ranger groups: in developing management plans; facilitating delivery of 

training; and accessing resources and support, including negotiating the bureaucratic maze of 

funding that still exists for many groups. In the medium to longer-term, perhaps after five to ten 

years of operation (depending on the individual groups capacity), coordinators should be moving to 

support the group at a more strategic level, for instance in building enterprise opportunities in the 
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program. The day-to-day responsibilities for on-ground management operations should then be 

divested to senior rangers.  

8.3.3 Chapter 5: Strengthening Indigenous capacity via 
enhanced knowledge networks 

Chapter 5 tested the capacity of the Adjumarllarl Rangers, analysed in Chapter 4, to respond to an 

emerging social-ecological threat, and contrasted their ability to respond with another ranger group: 

the Dhimurru Rangers. Chapter 5 reveals the diversity within the Indigenous land and sea 

management network that results from differing levels of support in terms of host organisation 

arrangements, local governance structures, and designation of land and sea Country as an 

Indigenous Protected Area (IPA). Host organisations can provide a key role in supporting rangers and 

their coordinator, as they take on responsibility for receiving and managing NRM-designated funds 

from external agents. Where host organisations (or an organisational base) can’t demonstrate good 

governance, this impacts on the rangers’ ability to secure funding. It is therefore crucial to the 

successful development of the Indigenous land and sea management network that institutional 

support structures are strengthened. Host organisations may require external support to build strong 

Indigenous governance arrangements, and increase operational capacity and stability, in order for 

them to receive and manage funds (Altman et al., 2011). 

While the thesis identifies individuals as the key unit for collaboration in network creation, their 

actions will be undermined without the support of strong institutions. This was the case for the non-

Indigenous ranger coordinator in Chapter 4 – which was only revealed when the ranger group was 

faced with a new threat to the social-ecological system that had to be addressed (Chapter 5). The 

ability of the individual to build further networks to seek information and resources to respond to 

this change was compromised as they were deemed at capacity in the number of networks they 

were already engaged in and managing in order to support a diversity of other management threats 

and issues. In contrast, the Dhimurru Rangers were able to depend on their host organisation, 

Dhimurru Aboriginal Corporation, to build and manage a range of networks to respond to the pest 

ant incursion, and maintain an ongoing control program in partnership with a research agency. 

Where the host arrangement isn’t strong there may be an increased need and role for networked 

individuals, including researchers, to ‘bridge the gap’ and provide some of the support lacking at the 

community-organisation level. Networking Indigenous land and sea managers with research can 

result in growth of social capital; essential for the capacity of social-ecological systems to adapt to 

change, as well as increasing the capacity of Indigenous land and sea management groups to seek 

the development of further networks. How Indigenous land and sea managers can tap into research 
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networks to deal with immediate localised management issues, as well as complex multi-faceted 

issues, is a challenge that requires further attention. 

8.3.4 Chapter 6: Sharing knowledge 

In Chapter 6 the concept of researcher as critical networks actor (bridging individual) was revealed 

through their role in building a program of research that facilitated Traditional Owner involvement in 

water planning. The research focused on Indigenous Knowledge as it is a critical aspect of Indigenous 

land and sea management that is frequently rendered invisible by external resource planning and 

funding agencies who are focused on the tangible and quantifiable measures of land and sea 

management. The thesis considers Indigenous land and sea management in a holistic sense in accord 

with how Indigenous people consider caring for Country: the maintenance of Indigenous Knowledge 

systems, and support for intergenerational transfer of such knowledge, is critical given Indigenous 

Knowledge systems underpin all culturally–informed management actions on ancestral lands.   

The researcher created bridging links between Indigenous land and sea managers, specifically senior 

Traditional Owners from the Ngan'gikurrungurr and Gooniyandi Aboriginal language groups, and 

externally-driven water planning processes that were occurring in their respective river catchments. 

In each case the researcher was able to direct resources toward the collation of Indigenous 

Knowledge about the river catchments, and in doing so was able to demonstrate the range of values 

and uses of the river to the Indigenous groups, so that they might be included in the planning 

process. The seasonal calendar framework was found to be a particularly useful tool in capturing and 

communicating Indigenous Knowledge and resource use associated with water, and was found to act 

as a boundary object that ‘talked’ across cultural boundaries – creating a point at which disparate 

groups (government resource managers, researchers and Aboriginal people) could engage: talk, 

discuss, listen and reflect. 

The calendars further promoted the intergenerational sharing of Indigenous Knowledge (within the 

language group), and communicated information to non-Indigenous people interested in learning 

more about Indigenous Knowledge systems. Chapter 6 concluded that key bridging individuals, in the 

form of researchers, can play a significant and important role in bridging a cultural boundary in 

revealing the interests and values of Indigenous people, through representations of Indigenous 

Knowledge, in NRM planning processes.  Further, formation of research networks between 

Indigenous land and sea managers and the institutions with the resources to dedicate time to the 

planning process, is proposed as one way of securing inclusion of Indigenous Knowledge and 

interests in NRM planning processes where the resource planning process is lacking. 
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8.3.5 Chapter 7: Learning from knowledge networking 

The penultimate data chapter (Chapter 7) takes a reflective approach to the research engagement 

outlined in Chapter 6. It reviews and assesses a research partnership that evolved to document the 

complex and diverse ecological and hydrological values held by Ngan’gi speakers about the Daly River 

and connected water places in the Northern Territory, Australia. The Chapter argues that the way in 

which networks are built is critical to their effectiveness in research contexts. 

Patricia Marrfurra McTaggart was asked to co-author the work in this Chapter to build a theory from 

an assessment of joint-perspectives of the research process, in an effort to articulate why the 

research partnership was deemed a success. Key components in the development of a successful 

research network in this context included: the importance of trust; respect for place-based learning; 

researcher and institutional flexibility; awareness of the intricacies of relationship building, and the 

ability to support mutually beneficial research processes and outcomes via participatory research 

approaches.  

Critically, individual trust requires the slow building of relationships through respect for the personal 

time and knowledge of individuals who chooses to engage with a given research process. Ongoing 

research reflection and discussion of the research process by both partners to allow for the ongoing 

evolution of the research relationship and to ensure transparent and open progression of the 

research process and resultant products was also deemed important. Figure 7.1 identifies each of the 

components that were found to act as building blocks for the successful research partnership 

discussed in Chapter 7. 

This Chapter raises important questions and issues for research institutions interested in building 

research partnerships with Indigenous land and sea managers. The time frames within which 

research projects and periodic milestones are built often preclude meaningful engagement, and the 

development of new partnerships, with Indigenous people. At the same time, in this absence of 

other opportunity, researchers are playing a critical networking role in supporting and facilitating 

Indigenous concerns in both identifying Indigenous Ecological Knowledge as a critical component of 

Australia’s biodiversity knowledge, and in co-producing tools that can engage younger generations 

with language and culture, the key foundations of Indigenous Knowledge systems.  
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Figure 8.1 A theory of good research practice: critical elements for building mutually-beneficial research 
partnerships with Indigenous partners. 
 

8.4 Critical reflection 

There are two findings from the thesis that stand out as requiring critical reflection. The first is the 

role of the non-Indigenous ranger coordinator, as highlighted in Chapters 4 and 5. While the ranger 

coordinators who formed part of this research appeared to be very committed to their roles and 

responsibilities and worked tirelessly for the benefit of the ranger groups they were associated with, 

this was not universal. This warrants closer examination because of the powerful position the ranger 

coordinator holds as a network hub for the group.  

The second refers to the way in which Indigenous Ecological Knowledge might be perceived once it is 

captured and communicated in a static form. 

8.4.1 The role of the non-Indigenous coordinator in 
Indigenous land and sea management 

Ranger coordinators are intended to be facilitators of opportunities, resources and projects rather 

than directors or managers of Indigenous land and sea management groups. Prior to the 

development of the federally funded Working on Country program, the Northern Land Council 

approach to appointing a coordinator was that they were filling a ‘temporary’ position, as it was 

intended that the role would be transferred to a senior Indigenous ranger once capacity, presumably 

of both the group and perhaps more significantly the individual, had been built (Storrs and Cooke, 

2001). It is perhaps time to review this assumption, and the ongoing role for non-local coordinators, 
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given that there are very few local Indigenous coordinators of Indigenous land and sea management 

groups twenty years on from when the first groups became formalised.  

Continuing to engage the skills of a network-brokering coordinator might prove to be the preferred 

long-term solution for some ranger groups. Coordinators fulfil significant administrative tasks, which 

enable senior Indigenous rangers to focus on using their locally-honed skill-set for on-ground 

management activities. Non-local coordinators can also be deferred to, and pressure subsequently 

removed from Indigenous rangers, when conflict arises as a result of familial and cultural sharing 

obligations and the use of ranger vehicles and other assets. One model might involve a coordinator 

taking on the desk-based bureaucratic components of several ranger groups in a more transient role, 

and assisting the senior rangers in a mentoring and advisory capacity. 

It is also important to remain alert to the fact that as the network hub, the non-Indigenous ranger 

coordinator can be very influential in the operation and success of the land management group, and 

are in fact in a position to ‘make or break’ the land and sea management group they are employed to 

support. While a highly centralised network can be conducive to efficient coordination (like the spoke 

and hub model of the non-Indigenous Coordinator for the Adjumarllarl Rangers in Chapter 4), this 

network will fail if the centrally located coordinator is not doing his or her job effectively (Bodin, 

2017). 

In recent (2017) informal conversations with personnel from the Working on Country program in the 

Department of Prime Minister and Cabinet two issues were raised that are very relevant to this 

reflection. While Chapters 4 and 5 identified that the non-Indigenous coordinator appeared to be a 

very constructive part of the ranger group, working to identify all possible avenues to deliver land 

and sea management outcomes, this is not necessary the case for all Indigenous ranger groups across 

Australia. That the coordinator can actually be of detriment to the group suggests there should be 

increased accountability of this position, and greater recognition by employers of the significance 

and importance of the role.  

Questions and concerns have also been raised by some Indigenous land and sea managers about 

how directive and influential the coordinator is, and should be, in determining the group’s priorities 

(Sithole et al., 2008). An open debate about the initial engagement and ongoing role of the 

coordinator in the Indigenous land and sea management network might usefully include greater 

attention to the recruitment process, including: involvement of the ranger group in the selection 

process; an initial trial period and review of performance; and a periodic evaluation process 

undertaken by Elders and rangers facilitated by an external party. These steps might assist the ranger 

group and community in securing a coordinator that can build and maintain the networks necessary 



154 
 

for them to attain their land and sea management goals and enable some control over their 

continued employment. 

It is important to recognise that the land and sea management arena is politically, socially, culturally 

and biophysically complex. The coordinator’s role as a network broker is necessarily diverse and 

complex also. The intricate details and delicate negotiations of these critical network actors 

frequently go unseen by anyone, but the actors directly engaged in and impacted by the brokerage. 

In a review of the Working on Country program, three years after Chapter 3 was published, ranger 

coordinators identified that they spend significant time, effort and emotional energy in supporting 

the development of good work practices and helping rangers to balance their work, family and 

community responsibilities (Smyth, 2011). These broader ‘social’ roles that coordinators fill don’t 

appear to be adequately supported locally and are not specifically addressed through the Working on 

Country program. Further, the literature identifies knowledge brokers as being people who are: 

entrepreneurial (networking, problem solving, innovating); trusted and credible; clear 

communicators; understanding of the cultures of both management and decision-making 

environments; facilitators, mediators, and negotiators; and understand the principles of adult 

learning. Coordinators are expected to have these skills in undertaking their role, however it is not in 

their job description and therefore is not acknowledged as being important to their position. As such 

the significant network brokering role they play is neither recognised nor valued. 

In talking with a higher-level employee in the Working on Country program, they stated that what 

might be needed is a source of information, or online ‘manual’, that can frankly inform potential 

future coordinators of the realities of undertaking a coordinators role in a remote Indigenous 

community, and the range of skills and personal temperament that would best be suited for the 

position. The issue being that a high turnover of coordinators, as a result of burnout, is highly 

disruptive to the operations of the ranger group because of the central and critical position of the 

coordinator in the network. 

8.4.2 Indigenous Knowledge as a static form 

A risk of documenting Indigenous Knowledge and having it displayed in a static form, like the 

seasonal calendars created in Chapter 6, is that it runs the risk of portraying the knowledge as 

unchanging over time. It has been argued in the literature that dominant societies often portray 

Indigenous Ecological Knowledge, through its documentation and translation, as knowledge artefacts 

to be used in natural resource management decision-making processes by remote actors. In this 

context Indigenous Knowledge becomes an unchangeable tradition waiting to be documented and 

revealed through research rather than a dynamic process that links individual and social learning 
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within and across societies (Davidson-Hunt, 2006). A new initiative being driven by the Atlas of Living 

Australia is the development of a dynamic digital portal for Indigenous people to document their 

own knowledge and display it in various forms, including as a more interactive seasonal calendar 

(https://calendars.ala.org.au). This portal will allow Traditional Owners to change the calendar as 

their observations of the environment change over time, and switch on or off publicly available 

information if they so choose. The Larrakia digital seasonal calendar, created by the author with 

Gulumoerrgin Traditional Owners, will be used as a prototype in the creation of the online portal. It is 

available at: http://www.larrakia/csiro/au. 

8.4.3 Time taken to complete thesis 

This thesis research has been undertaken over an extended period, initially starting in 2001. In 

reflection the time taken to complete the research has had some positive aspects. It turned out to be 

a critical period of growth, development and exposure for the fast-emerging Indigenous land and sea 

management ‘sector’. Aspects of the thesis findings, including those related to the networking role of 

the non-Indigenous ranger coordinator, were incorporated into the report Healthy Country, Healthy 

People: Supporting Indigenous engagement in the sustainable management of Northern Territory 

land and seas (Putnis et al., 2008). Recommendations from this report (for supporting the Indigenous 

land and sea management sector) were adopted by the Australian Government and resulted in the 

development of the Working on Country funding program which has resulted in a very significant 

investment in Indigenous land and sea management programs. 

As I con-currently worked as a researcher in related research fields and in the same geographic area 

as the thesis research during the thesis period, I was able to develop a much fuller understanding of 

the research context and build research experience that directly influenced my choice of research 

methods and approaches over time. This time also allowed me to build confidence in developing 

relationships that could deliver benefit to the Aboriginal communities I was approaching, and the 

individuals that participated. Further, the time required to develop meaningful relationships based 

on trust with my Indigenous partners would have excluded some of the research, including Chapters 

6 and 7, from the thesis had the research period been much shorter. These chapters demonstrate 

research that was able to be transformative because the slow and gradual research process enabled 

reflection on the research process as it proceeded. 

 

https://calendars.ala.org.au).
http://www.larrakia/csiro/au.


156 
 

8.5 Looking forward: Critical roles for networks 

8.5.1 Building Indigenous capacity to undertake critical 
networking roles 

Senior Indigenous land and sea managers and Indigenous ‘champions’ are in a position to be 

influential bridging individuals if able to directly communicate their Indigenous land and sea 

management priorities and aspirations to government, business and philanthropic representatives. 

While significant cross-cultural communication issues potentially exist, including distance from 

decision-makers, there are clear cases where senior Indigenous land and sea managers have drawn 

on their knowledge, skills and passion to effectively broker relationships with external organisations, 

securing access to expertise and resources for their Indigenous land and sea management group 

(Davies et al., 1999; Dhimurru Aboriginal Corporation, 2015; Hoffmann et al., 2012; Putnis et al., 

2008; Wunambal Gaambera Aboriginal Corporation, 2010). A key example is the relationships that 

some Indigenous land and sea managers have been able to form with staff delivering the Indigenous 

Protected Areas program (Gilligan, 2006). Unfortunately there has been a tendency for young 

emerging leaders in this space to be overwhelmed with the pressures of representing Indigenous 

interests on multiple committees and advisory groups and being available as a consistent contact 

point for government, ministers, and the media. Strong support networks need to be identified for 

emerging leaders, including Indigenous and non-Indigenous mentors, so that they can remain 

grounded, maintain connection with the Indigenous communities they represent (and answerable to 

them) and don’t burn out before their leadership potential is realised. 

In building the capacity of senior Indigenous land and sea managers, coordinators can play an 

important role in their promotion and exposure to other stakeholders. This might include providing 

avenues for them to form their own relationships with government, business, research and 

philanthropic actors, and reduce dependence on coordinators as critical network actors. They can 

also encourage leadership and project management training and the mentoring of both senior and 

up-and-coming Indigenous land and sea managers. There needs to be greater support for 

coordinators to take on this role, and for more information on how they can achieve capacity 

building. 

There is also significant opportunity for the establishment of a national Indigenous land and sea 

management knowledge network that could promote resilience through peer-to-peer learning, 

mediated by the groups themselves. Such self-organised learning processes draw attention to the 

concept of ‘learning communities’ in which groups of people with a shared interest proactively 

address learning through partnerships (Kilpatrick et al., 2003), and ‘communities of practice’ in which 



 

157 
 

a group of people (a community) who have common concerns pursue knowledge through regular 

interactions based in practice (Armitage et al., 2008; Wenger et al., 2002). Possible outcomes and 

benefits from such a network could include cross-group knowledge sharing about management 

techniques and technologies and learnings through trial and error, in doing so creating a stronger 

learning community amongst ranger groups across regions, or nationally. Second, a national network 

could build capacity of the sector through the identification of: effective partnerships and practice; 

emerging technologies; new funding streams, and collaborative opportunities. Critically, such a 

network could build a stronger voice in regard to political representation, as well as facilitate the 

development of enterprise cooperatives, alliances and other scaled-up partnerships between land 

and sea management groups, to attract larger-scale, longer-term investment in Indigenous land and 

sea management. 

A further and related driver for the building of Indigenous capacity via network development is the 

constant lack of security in relation to land and sea management funding. On 27 April 2018, the 

Minister for Indigenous Affairs announced a three-year extension to funding for Indigenous ranger 

groups through the Indigenous Advancement Strategy Jobs, Land and Economy Programme. Beyond 

2021 there is no commitment by the federal government to support salaries and resources for 

Indigenous land and sea management, that supports 839 Indigenous rangers in 123 ranger programs 

across Australia (as of September 2018). This lack of funding security, in supporting people’s 

livelihoods, is driving Indigenous land and sea managers’ engagement with philanthropies and 

industry partners to secure partnerships that will support their long-term aspirations for managing 

Country. 

8.5.2 Expanding the role of bridging organisations and 
individuals 

There are a number of areas in which the role of network brokers might be expanded to strengthen 

Indigenous land and sea management. I outline three possible areas here. 

First, Indigenous land and sea management programs have been shown to work as catalysts for 

Indigenous business development (Jarvis et al. 2018a). Indigenous land and sea managers and their 

support networks, including host organisations, may benefit from support to creating business 

interface structures, possibly in the form of bridging agencies, to drive growth and development of 

economic enterprises that can support land and sea management programs and foster economic 

independence. Network brokers could assist in building business model canvasses and identifying 

markets in order to build the capacity required to attract further government, private and 

philanthropic investment in this area (Davies et al. 2006, Putnis et al. 2007). Building business 
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capacity through increased training with local Aboriginal organisations, including Prescribed Body 

Corporates (in the case of Native Title determinations), is also required. As already mentioned, 

attention to local governance arrangements, including the capacity of host organisations, must take 

priority if they are to effectively support community-based land and sea management programs into 

the future (Fabricius and Collins, 2007). 

Less tangible, but equally significant, is the networking role of high-level advocates in championing 

and communicating the range and extent of benefits that Indigenous land and sea management 

delivers at local, regional and national scales. Some individuals operate deliberately in this role, but 

there is ongoing opportunity for influential individuals (politicians; high level policy makers; heads of 

corporations, philanthropies, and NGOs etc.) to be engaged and ‘educated’ by Indigenous peoples, 

organisations and their allies so they might build awareness within their own spheres of influence of 

opportunities related to Indigenous land and sea management. It is intended that this investment in 

social networking could in turn lead to new networks with government, business, industry and 

philanthropy, and greater support and investment in the conservation economy, and related sectors. 

Such opportunities in northern Australia include eco-tourism, sustainable grazing, carbon 

sequestration, land condition assessments, and water resource monitoring. A very deliberate 

attempt at building support for land and sea management-related enterprise investment, through 

immersive on-Country engagement with high-level decision makers from business, industry, 

philanthropy, NGOs, and government, was undertaken by the Kimberley Land Council in 2017. From 

the author’s experience as a participant in the process, this was a very powerful way of building 

networks of support for Indigenous land and sea management enterprise development. 

Third, there is an ongoing knowledge brokering role for cross-disciplinary researchers to facilitate 

meaningful engagement of Traditional Owners in land and sea management-related planning and 

policy development. There persists a lack of commitment by government agencies to invest in: 

suitably qualified staff; the resources to build capacity of staff, and the time, to ensure equitable 

involvement of required participants in planning processes. A more formalised requirement for 

properly funded Indigenous community-engaged enquiry (by experienced practitioners) as part of 

government-driven planning processes: to bridge the cultural boundary and facilitate meaningful 

participation in land and sea planning processes, should continue to be explored with state/territory 

and federal government agencies (Indigenous researchers should be preferentially chosen in these 

roles).  
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8.5.3 Empowering senior Indigenous land and sea managers 
to act as cross-cultural knowledge brokers  

A sub-context running though this thesis which isn’t explicitly addressed is the (potential) role of 

critical network actors in supporting and promoting reconciliation between Indigenous and non-

Indigenous Australians (https://www.reconciliation.org.au). 

In Chapter 3, when participants were asked ‘Which stakeholder group, if any, would you like to have 

better communication with?’ the most common answer was ‘Indigenous’, yet no one could identify 

how they could bridge that gap in communication. 

In Chapter 4, Indigenous rangers rely on a non-Indigenous coordinator to network them to the 

knowledge and resource they need to fund their day to day land management aspirations. This is at 

least partially a response to their lack of capacity underpinned by not having access to a reasonable 

level of western-education or culturally-appropriate opportunities for training and development. The 

far-reaching effects of marginalisation, disempowerment and racism may also prevent many 

networks from being formed by Indigenous rangers with actors outside the community. 

In Chapters 6 and 7 the research responds in a positive way to the realisation that Indigenous 

peoples and Indigenous voices in government-led natural resource management planning processes 

are frequently marginalised, misinterpreted or excluded. Indigenous-researcher co-produced 

boundary objects are found to ‘talk’ across cultural boundaries, creating a nexus at which disparate 

groups (government resource managers, researchers and Aboriginal people) can engage: talk, 

discuss, listen and reflect on Indigenous Ecological Knowledge and its contribution to Australia’s  

biodiversity knowledge. The seasonal calendars are found to be powerful and empowering tools in 

communicating Indigenous Knowledge: promoting the intergenerational sharing of Indigenous 

Knowledge (within the language group), and communicating information to non-Indigenous people 

interested in learning more about Indigenous Knowledge systems. 

Looking forward, the thesis proposes that future strengthening of Indigenous land and sea 

management will be supported via broader community recognition and engagement with Indigenous 

Ecological Knowledge, and Indigenous Knowledge systems more broadly. Indigenous Ecological 

Knowledge is the foundation of Indigenous use and management of land and sea Country, yet most 

non-Indigenous people are unaware of this significant body of knowledge and its important 

contribution to the management of Australia’s biodiversity. In reflecting on the impact that the co-

created seasonal calendars had on the ability of Indigenous Knowledge holders to use them as a tool 

to simply articulate their interests, values and connection to Country; the popularity of the seasonal 

https://www.reconciliation.org.au).
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calendars with non-Indigenous people, as a way of engaging with Indigenous Knowledge; and 

Traditional Owners becoming empowered to talk about their knowledge, further research networks 

that can support similar collaborative work should be championed, and the pervasive Euro-western 

knowledge paradigm persistently tested (see Bawaka Country et al., 2016; Johnson and Larsen, 2013; 

Suchet-Pearson et al., 2013 for leading research in this area). The ultimate aim being to empower 

senior knowledge holders to act as cross-cultural knowledge brokers to build broader recognition, 

understanding and respect for their Knowledge. 

8.6 An overview 

This thesis aimed to identify critical network actors, specifically knowledge brokers acting as bridging 

organisations and individuals, who facilitate the involvement of Aboriginal people in land and sea 

management in northern Australia. It sought to explain why the role of these networks actors is 

crucial to the sustainability and development of Indigenous land and sea management efforts. The 

thesis further aimed to reveal the factors that limit the development and sustainability of these 

networks, and to make recommendations for strengthening them. The following overview addresses 

how I fulfilled each of the thesis objectives stated in section 1.1 to achieve the thesis aims. 

Chapter 1 described the broader geographical and social context within which Indigenous land and 

sea management is currently undertaken in the wet-dry tropics of the Northern Territory, Australia. 

The diversity of land and sea management interests and management networks in the region was 

revealed through analysis of 31 structured stakeholder interviews in Chapter 3. While these 

interviews provided a good overview of threats and issues wetland managers face in achieving their 

management goals, a subsequent study might usefully include targeted interviews with Indigenous 

land and sea managers. This could provide data to better understand what the key networks are that 

Indigenous land and sea managers value in fulfilling their management objectives, and identify if and 

how they are unique to non-Indigenous land managers. 

An in-depth assessment of the Adjumarllarl ranger group was undertaken in Chapter 4 in order to 

identify and analyse the social networks that facilitate their land and sea management activities at 

the local level. The study revealed that the non-Indigenous Coordinator is highly networked, having 

built a diversity of connections with actors external to the community to obtain the resources and 

information necessary for effective Indigenous land and sea management outcomes, and to support 

the development of economic opportunities to supplement the income of the group (and fund 

management actions).  
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The time, level of skill and associated capacity required to negotiate social network construction with 

a range of actors brings into question the community’s capacity to independently maintain the 

functions of the program in the absence of a coordinator. A lack of network resilience results from 

high dependence on the externally sourced coordinator. Chapter 4 suggests that continued 

functionality of some Indigenous land and sea management ranger groups, in the absence of a 

coordinator, may depend on simplification and streamlining of funding, removal of intensive 

bureaucratic reporting requirements and more active skills development of participants in network 

creation, particularly with actors external to the community. Since this research was undertaken a 

diversity of funding models has emerged to support Indigenous land and sea management ranger 

groups. It would be timely to map the social networks of a range of Indigenous land and sea 

management ranger groups and identify which funding models are supporting the most resilient land 

and sea management networks. 

Chapter 5 adopted a case-study approach to explore and compare the capacities of two Indigenous 

land and sea management ranger groups to respond to pest ants on their lands and identify the 

nature of the networks that supported that response. This Chapter is important in building an 

understanding of the diversity of Indigenous ranger groups in operation. Management success for 

one group appeared to be a result of strong network support by two bridging institutions: their host 

organisation (Dhimurru Aboriginal Corporation), and a research agency (CSIRO). The contrasting 

levels of institutional and organisational support available to these two rangers groups, seemingly as 

a result of different host organisation arrangements, local governance structures, and designation of 

land and sea as an Indigenous Protected Area (IPA), deserves further attention. Such understanding 

could help identify further networks critical for strengthening Indigenous land and sea management 

into the future. 

Further, it is suggested that the potential for peer-to-peer learning between ranger groups is yet to 

reach its potential, and the active building of stronger social networks between ranger groups is one 

avenue that could lead to significant capability building across the ranger network. The idea of a 

national Indigenous land and sea management network, as proposed by Indigenous proponents, 

should be afforded greater attention and support (Melissa George, North Australian Indigenous Land 

and Sea Management Alliance).  

In Chapter 6 the seasonal calendar framework was found to be a particularly useful tool in capturing 

and communicating Indigenous Knowledge as it relates to aquatic resource use, and was found to act 

as a boundary object that ‘talked’ across cultural boundaries that exist between Indigenous and non-

Indigenous people. The co-produced Indigenous seasonal calendars: Mingayooroo – Manyi 

Waranggiri Yarrangi, the Gooniyandi Seasons calendar; and the Ngan’gi Seasons calendar, were 
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adopted by Indigenous Knowledge holders as networking tools to facilitate Indigenous inclusion in 

government-driven water planning processes in the Daly and Fitzroy catchments. The role of the 

researcher as a critical network actor was clear given their actions in directing resources to address 

the land and sea management goals of senior Traditional Owners, and through this process, 

empowering them with tools to engage as cross-cultural knowledge brokers. Beyond the role of the 

researcher in acting as a bridging individual, their host research agencies can act as bridging 

institutions in brokering knowledge, including Indigenous water values and interests, for inclusion in 

government planning processes (Jackson et al., 2012). 

Chapter 7 was co-authored with Indigenous research partner and Ngen’giwumirri Elder Patricia 

Marrfurra McTaggart. The research involved a review and assessment of a research partnership that 

evolved to document the complex and diverse ecological and hydrological values held by Ngan’gi 

language speakers about the Daly River and connected water places in the Northern Territory, 

Australia. The critical, reflective approach interrogated the role of the researcher in the participatory 

action research process.  

While the research engagement in Chapter 7 was possibly unique in that it was well-funded and able 

to develop at a slow process in order to accommodate all partners involved, the findings are relevant 

to a variety of different research partnerships, both short and long term. The development of trust 

through the slow building of a relationship based on place-based dialogue, a key aspect of 

participatory action research (PAR), created the foundation from which a mutually beneficial and 

respectful research partnership was able to, and continues to, evolve. The outcomes of the research 

process led to the conclusion that investing in the building of good relationships based on trust, as a 

foundation for a research partnership, is likely to result in stronger, and more fruitful relationships 

that might lead to further research engagements over a longer time frame.  

The research also found that to discuss and reflect upon the research process as it evolved helped to 

build the research relationship and strengthen the knowledge network that formed between the 

research partners. Open reflection on the research process as it evolved also allowed for issues to be 

addressed earlier, and for ‘better ways’ of engagement to be adopted. While collaborative self-

reflection by co-participants throughout the participatory action research (PAR) process is 

recommended (see Kemmis and McTaggart, 2005; Kemmis et al., 2014) it is frequently absent or 

scantily discussed in researchers’ reviews of PAR practice. Neglecting to openly evaluate the PAR 

engagement is a lost opportunity for strengthening the research relationship. 
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An unexpected research finding was the role critical network actors can play in building the capacity 

of senior Traditional Owners, through co-research practice, to become more confident network 

brokers.  

This thesis contributes critical understanding of the complex social networks acting to strengthen 

Indigenous land and sea management in northern Australia. Critical network actors, operating as 

knowledge and resource brokers, were found to contribute to resource acquisition, trust-building, 

knowledge generation, collaborative learning, research co-production, and the building of capacity to 

respond to threats to social-ecological systems. While brokers can be both bridging organisations 

and/or individuals, one of the key findings of the thesis is that bridging individuals are in the position 

to assert significant influence and affect change through their direct interactions with Indigenous 

land and sea managers. Significantly, due to a combination of factors resulting mainly from a lack of 

understanding of the role brokering individuals play and the complexity of the socio-political and 

cultural environment within which they operate, these network brokering roles are often not 

explicitly recognised or valued. Failing to formally identify people acting as brokers undermines 

brokering (Canadian Health Services Research Foundation, 2003). It is hoped that the findings of this 

thesis will raise the profile of these significant brokers so that they may be recognised for the critical 

roles they play in strengthening the highly beneficial actions of Indigenous land and sea managers. 

While recognising the role of critical network actors in strengthening Indigenous land and sea 

management, building resilience into the Indigenous land and sea management network will be 

critical for the ongoing effective management of social-ecological systems across northern Australia. 

In order to build resilience, rangers and Traditional Owners can be supported and empowered to 

fulfil stronger roles in the development of their own knowledge networks, through greater 

engagement and leadership of processes and programs affecting their Country and livelihoods. 
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Appendix A Issues related to social-
networking in Aboriginal land 
management as identified by 
managers, coordinators and 
information providers 

Bureaucracy and 
government 
interaction 

Bureaucracy and ‘humbugging’ by researchers and outsiders for support and assistance takes up 
much time, leaves less time to actually work on the ground. The coordinator can be too busy with 
these other things (Kunbarllanjnja). 

‘Geographic isolation’, ‘lack of resources to obtain information’ and ‘unsuitable format: 
inappropriate style, language, technological format ‘are reasons given for land management 
information not reaching communities (Facilitator respondent 1,2,3).  

Lack of Support Coordinators, Aboriginal rangers and other information providers consider that lack of support for 
the coordinator and subsequently the ranger program from community resource centres and Land 
Councils is causing coordinators and rangers to feel demoralized. As one coordinator said “You’re 
only as good as your support agency” (Timber Creek; Kunbarllanjnja; Maningrida). 

“Lack of will by responsible government agencies” prevents information about NRM reaching 
communities (Facilitator respondent 4) 

Feral animals Community members raise concerns about feral animals through the ranger groups. This has 
included women’s worries about long-neck turtles, wild rice and yams being eaten by pigs 
(Kunbarllanjnja; and buffalo trampling long-neck turtles. There is concern about cane toads killing 
native animals (Kunbarllanjnja; Mamadawerre), and have been blamed for a decline in reptile 
sightings (Ramingining). 

Pollution Rangers have expressed concern about the local shop selling lead shot, with no alternative.  The lead 
shot has been used for shooting magpie geese, potentially leading to poisoning of the surrounding 
environment (Ramingining). 

Development Traditional Owner concerned for the potential impacts of the development of a road network on a 
sacred site (Donydji). 

Permits and 
Access 

Traditional Owner concerned about the increased number of Balanda (white people) travelling 
through Country, stopping to camp without permits and wandering around pig-hunting: no 
communication (Donydji). 

Social impacts on 
management 

Concern from TO about Yolngu people not being concerned enough about their land because they 
are caught up in social problems such as those related to consumption of kava and marijuana 
(Murwangi; Donydji). 

“Dysfunctional aspects of community” prevent NRM-related information flows within the community 
(Facilitator respondent 5) 

Table App 1 Issues related to social-networking in Aboriginal land management as identified by managers, 
coordinators and information providers. 
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Appendix B Creating the Ngan’gi Seasons 
calendar: Reflections on engaging 
Indigenous knowledge authorities 
in research 

Woodward, E. L. 2010. Creating the Ngan’gi Seasons calendar: Reflections on engaging Indigenous 
knowledge authorities in research, Learning Communities: International Journal of Learning in Social 
Contexts, Australia, Issue 2 2010: Teaching from Country p 125-137. 
 

I would like to acknowledge the Traditional Owners of this Country, the Larrakia 
people, upon whose Country we meet, and wish to also acknowledge an inspirational 
woman, Patricia Marrfurra McTaggart; linguist, author, patient teacher and Nauiyu 
community leader on the Daly River whose Ngan’gi ecological knowledge has been 
documented in the calendar that I will talk about today. 

Introduction 

This paper will reflect on the making of the Ngan’gi Seasons calendar, a project that was 
dependent on the close engagement of researchers from CSIRO, an Australian research 
organisation, with Indigenous knowledge authorities from Nauiyu Nambiyu (an Aboriginal 
community) on the Daly River, Northern Territory. The project ran for ten months and 
involved the documentation of Aboriginal ecological knowledge and seasonal indicators 
that were collated into a calendar depicting the thirteen recognised seasons of the Ngan’gi 
set of Aboriginal languages, known as Ngan’gikurunggurr and Ngen’giwumirri. This 
project forms one part of a larger research program that attempts to reveal the range of 
socio-economic values that Aboriginal people, living along the Daly River, attribute to 
water resources. This paper will not attempt to situate its findings within available 
literature on theories of knowledge or engagement, but wishes simply to provide a 
reflection of a project that actively sought engagement between two diverse knowledge 
institutions. 

Three key findings or ideas that emerged from the project will guide this reflection. The 
first is the need to be both flexible and reliable in order to develop strong working 
relationship with Indigenous knowledge authorities. Effective relationship building can be 
fostered through a combination of tailored communication and good will that comes with 
being adaptable to local situations, including adopting the most appropriate financial 
structures to allow for timely payment of Indigenous knowledge authorities. Reliability refers 
to ensuring you deliver on your research promises and that the engagement is of benefit to 
both parties. Secondly is recognition of the necessity of time and place in working with 
Indigenous knowledge authorities and in understanding local indigenous knowledge. This 



 

finding necessitates that research agencies must be willing to work, geographically, where the 
knowledge being documented is local. They must also be willing to work within longer-term 
time frames. Thirdly is the importance of creating a mutually respectful and inclusive space 
where the representation of knowledge can be openly discussed and/or debated between the 
researcher and the Indigenous knowledge authority, and where the research process and end 
products are negotiated and evaluated. The importance of this interaction became most 
apparent when I was lead to question the representation of Ngan’gi ecological knowledge 
amid broad interest in the Ngan’gi Seasons calendar. It is also raises the question for 
research agencies and institutions working with Indigenous knowledge authorities: To what 
extent should research agencies and institutions be responsible for instigating a joint- 
evaluation of the research engagement that has occurred? 

Context 

The Commonwealth Scientific and Industrial Research Organisation (CSIRO) is 
Australia’s national science agency and one of the largest and most diverse research agencies 
in the world. CSIRO released its first Indigenous Engagement Strategy in 2007. The 
Strategy states that it aims to achieve greater Indigenous participation in CSIRO’s research 
and development agenda and activities. The organisation is looking for ways in which they 
might boost their Indigenous engagement, including funding more research of Indigenous 
interest. This paper provides some insight and on-ground experiences into what some of the 
practicalities are of ‘engaging’ with Indigenous knowledge authorities. Such field 
observations might prove useful to any academy wishing for more engagement with 
Indigenous knowledge authorities in northern Australia and elsewhere. 

The experiences reported here contribute to a larger research program entitled 
‘Indigenous socio-economic values and river flows’. This research is currently being 
undertaken by CSIRO staff under the auspices of the Tropical Rivers and Coastal 
Knowledge (TRaCK) hub (http://www.track.gov.au/). TRaCK is an Australian Government 
Initiative that sits within the Commonwealth Environmental Research Facilities scheme. 
The research was initiated so that its findings can inform public debate, policy and 
management decisions about the future of rivers and estuaries of northern Australia. The 
research agenda also reflects in part identified knowledge gaps regarding the National Water 
Initiative policy to engage Indigenous peoples in water planning processes, and to determine 
their interests and values in water (Jackson 2006, 2008; Jackson & Morrison 2007). 

The TRaCK hub comprises of a group of over 50 researchers that are working on 22 
projects across northern Australia in the Northern Territory, Western Australia and 
Queensland. TRaCK participants, including universities and government agencies, seek 
greater understanding of tropical rivers – their biophysical processes, as well as their 
economic and social values. The three-year project which included the development of the 
Ngan’gi Seasons calendar began in 2007 and is led by Dr Sue Jackson from CSIRO, 

http://www.track.gov.au/).
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Darwin. The project aims to determine some of the values connected to river flows by 
Aboriginal people living along two Australian tropical rivers: the Daly River in the Northern 
Territory and the Fitzroy River in Western Australia. 

Briefly, the objectives of the ‘Indigenous socio-economic values and river flows’ project are to: 

• Document the significance of water and river systems to Indigenous communities in 
two sub-catchments; 

• Survey Aboriginal households to quantify the direct economic benefit derived from 
indigenous use of wild resources that are dependent on rivers and wetlands, for instance 
for food, medicine, tools and art products; 

• Assess the potential impacts of changes to the rivers’ flow regime on Indigenous 
communities that live along them; 

• Work with ranger groups and other interested community groups to develop and 
trial a participatory monitoring program – to use indicators chosen by the communities 
to monitor for change to the river flow or wild resource use, and 

• Develop relationships with government water planners to help them build the capacity 
to incorporate this kind of social assessment information that we are collecting into 
plans that make decisions about water use and how it is allocated between different 
groups. 

TRaCK researchers work in accordance with the TRaCK Indigenous Engagement 
Strategy which draws on Australian Institute of Aboriginal and Torres Strait Islander Studies 
(AIATSIS) Guidelines for Ethical Research in Indigenous Studies. TRaCK projects that 
involve collecting information from people must also be reviewed and approved by the 
Charles Darwin University Human Research Ethics Committee. A key understanding of 
TRaCK’s indigenous engagement strategy is that all Indigenous knowledge remains the 
intellectual property of the Indigenous owner at all times. Also, that the owners of that 
knowledge can negotiate the use of that information by researchers, and that this use 
must be fully acknowledged. The strategy also states that negotiation surrounding the use 
of Indigenous knowledge is an ongoing one that  involves the researchers, the Indigenous 
Knowledge holders and their representative bodies (e.g. Aboriginal land councils). 

The second key understanding of the TRaCK Indigenous Engagement Strategy relates to 
the proper payment of Indigenous knowledge authorities, who are engaged to provide 
Indigenous knowledge, and Indigenous community members who are employed in often 
combined roles of community liaison/networker/sometime interpreter/sometime translator 
and research documenter. The ‘Indigenous socio-economic values and river flows’ project 
adopts a scaled remuneration system to ensure research participants and informants are paid 
in accordance with their level of skill and knowledge. 



 

 

Developing strong working relationships 

Allocating time for engagement 

Initial discussions were held between the project leader Dr Sue Jackson and community 
leaders from Nauiyu Nambiyu, Daly River with whom she had worked on water issues in 
the region since 2002. Community members expressed a strong desire to see more research 
done about the Daly River and were keen to discuss their concerns about the river in the 
context of planning for some research to occur. Potential research objectives for this project 
were discussed with community representatives from 2004, and the project began in 2007. 
At the ‘formal’ start of the project, when the research funding began to flow, team 
members including myself went back to Nauiyu with Sue to be introduced to community 
leaders and to talk about what the research project might entail. We discussed which 
community members might be interested in participating, and sought names of people we 
should talk to at that early stage. The team also developed a plain English booklet outlining 
the context and aims of the proposed project, which was explained and left with each 
community member we spoke with. It was recommended by the community that we 
present to the local corporation, Nauiyu Inc, which comprises representative members of 
the community. We came back and presented with other TRaCK researchers a few months 
later. The representatives were happy for the project to go ahead, as people were concerned 
about development within the region, particularly increasing farming upstream, and had 
concerns about how such development might impact upon the river and their continued use 
of it.  

The period of initial engagement to determine the communities concerns and their potential 
research interests along ‘their’ stretch of the River, occurred from 2004 until 2007, during 
which time some of the residents were engaged with other water planning related research 
being undertaken by the research leader, Sue. Once funding had been received the 
engagement period that led to a formal presentation to Nauiyu Inc was about 6 months. 
We operated within and alongside community processes and institutions, following the 
advice of local leaders. 

These local leaders emerged through the early discussions. They were people who 
were recommended by other community members and who in turn were keen to 
participate and organise others to participate. At the beginning of this project the two on-
ground researchers (which included me) had no relationship with any of the participants 
from the community. This necessitated that a reasonable amount of time in the initial stages 
would be spent trying to establish some working relationship with the Indigenous knowledge 
authorities we had engaged. This became particularly apparent after learning of the 
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communities past research experiences. 

Delivering on promises and mutual benefit 

Disappointingly, we were told of several past projects where there was little or no follow-up 
by researchers who had collected Indigenous knowledge from people engaged on our project. 
How research agencies engage with Indigenous knowledge authorities creates a legacy for 
the next researchers who arrive in the community. One prior project had involved the intensive 
collection of Indigenous ecological indicators, apparently for a student’s tertiary education 
project. The community partner, a linguist and author in her own right, did not hear from 
the researcher again nor did she find out how her knowledge had been used. Perhaps the 
researcher truly believed that supplying the Indigenous knowledge authority with 
photocopied notes he had taken in discussion with her constituted ‘follow-through’. Other 
researchers have also failed to follow-up on projects they have discussed and started with 
community members. This history provided the starting point for the project and reinforced 
our need to consistently communicate our intentions with members of the community, 
including being clear, open and transparent in all of our actions and to follow up and 
provide feedback to people at regular intervals. When delivering information back to the 
community it is also important to consider the time commitment you are requesting of 
people when you engage them. 

Flexibility and competing interests 

Researchers must be aware that the demands on Aboriginal community leaders; from 
government agencies, Aboriginal land councils, land trusts, community representative 
bodies, local institutions including police and the judicial system, members of their 
extended family, as well as multiple other environmental and cultural projects, are 
astounding. This necessitates flexible research timeframes, in order that the researchers 
can work around participants’ commitments. Sometimes we would find ourselves 
standing third in line behind government representatives outside peoples’ homes in order to 
talk with them. Many times we worked around community engagements – meeting before 
Court sittings that demanded the translation skills of our participants, and catching up after 
government meetings that were arranged in the time between calling our research 
participants to arrange meetings, and us arriving in the community. 

Nauiyu Nambiyu is a five hour round trip (drive) from Darwin where the research team 
is based. In the early stages of engagement, we as researchers were still new to the 
community and people were yet to see what we might contribute to the community and 
whether we would be coming back. Considering the past mixed history of community 
research engagement, this caution was to be expected. If we wanted the time of community 
people we had to be prepared to wait, to come back 3 or 4 times over 2 days, whilst 
staying in the community, to see if someone was home and available to talk about the 



 

project. 

I believe there were three key differences between ourselves and the government 
representatives who we witnessed demanding the time of community people, which 
contributed to successful relationship building and the completion of the calendar. Firstly, 
the objectives and outputs of the social component of our project were open for 
discussion and there was an opportunity for participants to decide what information and 
types of communication products they would like to see returned to the community. While 
we started out with some research money and a broad aim to document the social and 
cultural importance of the local rivers and wetlands to Aboriginal people at Nauiyu 
Nambiyu, our research plan stated that we would determine the focus of the social-cultural 
component in collaboration with the community.  

The projects and methodology were deliberately left open to allow the community to put 
forward ideas about what they thought was important and/or of interest to them. This 
allowed potential research participants to feel some ownership over the project, allowing 
a foundation for the creation of strong working relationships. Secondly, we always 
contacted key community members in advance of arriving at the community to try and work 
around their other commitments; we were always respectful of people’s time and were as 
flexible as possible in arranging meetings once we were in the community. We also planned 
our community visits to last for several days each time so that we could afford to wait 
around for the opportunity to talk with people. We never pushed people for their time and 
always offered to come back when it was most convenient for that person. Thirdly, we were 
able to demonstrate that we valued peoples’ time and knowledge, by paying each person for 
the time they spent contributing to the development of the seasonal calendar. 

Financial flexibility 

From previous experience I knew that payment of Indigenous knowledge authorities on this 
project should be handled directly between the researcher and the participant, immediately 
after each days work. Direct payment seemed to be the only way we could ensure that people 
were paid in a timely manner, which was integral to maintaining a good working relationship 
with research participants. CSIRO, like other research and government agencies, operates its 
finances and the payment for goods and services on a standard business model. 

If we were to submit invoices on behalf of those participants who hold Australian Business 
Numbers (a requirement of the Australian Tax Office if you wish to avoid paying the 
highest amount of tax on services rendered) they might wait at least 30 days for payment 
once the invoice had reached a central processing point in another city. Likewise if 
participants were to be put on the ‘casual payroll’, they would have to wait up to 2 weeks to 
be paid each time they worked, and then a contract for their casual appointment would last 
only 3 months. Fulfilling the contractual paperwork requirements for 30 people who each 
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undertake a half days work is both a difficult and time-wasting challenge for both parties. 

We had to be creative in order to obtain the cash to pay ‘cash in hand’ to participants. After 
some discussion, and with the quiet endorsement from a senior member in finance, we began 
making claims for petty cash that we hadn’t yet spent. This money is paid into our 
personal savings accounts, which we then withdraw in instalments, as we need to pay 
people, throughout each period of field work. Recipients of payments sign a form 
acknowledging the payment made as well as creating an ‘invoice’ for CSIRO by signing a 
pre-made invoice template outlining the amount that we owe them for their participation in 
the research. The researchers counter-sign the deposit into and withdrawal of such monies 
from a central ‘cashbox’ to create a form of check and balance. As researchers we have 
chosen to operate this way, for we depend on the development and ongoing maintenance 
of effective working relationships with each of our research participants, including 
Indigenous knowledge authorities to ensure that the project succeeds at all levels. 
However this mode of payment is not a perfect system and is something that will need to be 
addressed within many research organisations and institutions if they wish to successfully 
engage with Indigenous knowledge authorities. We are fortunate that there is sufficient 
flexibility for us to work within our system and to pay people instantaneously for their time. 
This, we feel, has contributed greatly to maintaining an enduring working relationship 
with our research participants. 

After four to five months of visiting the community on a fortnightly to monthly basis, 
the community’s Indigenous knowledge authorities began to open up to us. We were given 
private home numbers and we were prioritised over other meetings: that is community 
people would choose to sit and talk to us over attending other group meetings that had 
been arranged by government agencies. Each time we visited the community we were invited 
along to go hunting or fishing in the evenings and on the weekend. At this point true 
engagement commenced on behalf of the Indigenous knowledge authorities and the 
researchers on our project. Trust seemed to be beginning to grow, and so began a process of 
teaching on Country – myself as the student and Patricia Marrfurra McTaggart and her 
extended family the teachers – which culminated in the production of the Ngan’gi seasons 
calendar. 

The necessity of time and place 

Teaching and learning on Country 

All of our interaction and collation of information over the course of the project occurred 
either in the community or out in the surrounding wetlands, whilst hunting, gathering or 
fishing. Participants were very keen to teach from Country, demonstrating the knowledge 
they had verbalised and which I had documented earlier in the day whilst sitting around in the 
community. 



 

In documenting this knowledge I chose to write notes, often on bush trips, rather than 
using audio recording as people appeared uncomfortable, even though they had agreed to 
the use of the digital recorder. The knowledge was collected in different places, at different 
favoured fishing and hunting places and places of cultural significance. I was taught stories 
of historical and contemporary use of these water places as well as environmental cues, 
seasonal indicators and species specific information as it was seen and recalled. I was 
shown fishing and hunting methods, food preparation and collection. There was no 
intention of creating a seasonal calendar at the outset of the research, only to collect 
information that showed a social or cultural attachment to the Daly River and surrounding 
wetlands. Sometime during the collecting of information the importance of the seasonal 
cycle became more apparent and Patricia said she would like to see the information 
displayed in a way that was accessible to younger generations, and might be used as a 
teaching aid. 

It was this flexibility that allowed the community to drive outcomes including the kind of 
products they were interested in: such as the creation of a poster that could be used in 
schools. 

I took notes over a 9 month period – collecting season specific information according to the 
seasons that came and went. The timely documentation of seasonal information was integral 
to the compilation of the calendar, as recollection of ecological indicators was stimulated by 
environmental cues. This again necessitated a fairly extended time period of engagement. 
The next stage of the project’s development was to think how the information might be 
displayed. 

Preparing malarrgu (long-necked turtle) gut for eating         Hunting for malarrgu at the end of the dry season 
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Miwulngini (red lotus lily) that has been collected  
along the billabong’s edge 

  Anganni (Magpie goose) being prepared for roasting 

 

 

 

 

 

 
Minimindi (waterlily) that has been 
roasted in the coals 

Ewerrmisya (freshwater crocodile) 
eggs are a favourite food of older 
people 

Migemininy (bush apple) is        
favoured by awin (black bream)    
when it falls into the water 

 

The representation and interpretation of knowledge 

I initially drew a circle on a piece of paper and asked Patricia and family members whether 
this might represent the cyclical nature of seasons, and in retrospect I question the 
wisdom of this suggestion. Although others have used the circle to represent seasons, 
including those writing of Indigenous seasonal knowledge for other Aboriginal language 
groups, it was not clear who had decided this should represent the nature of seasons. 

Patricia gave me the photocopied notes from the researcher who had sought Ngan’gi 
seasonal knowledge from her previously. He too had been using circles to present 
information. However, the notes also included a table showing Ngan’gi knowledge of 
‘cause and effect’, specifically stating that Patricia wanted such information shown in table 
form. 

I therefore explicitly asked her what she thought of the use of the circle to depict the 
Ngan’gi seasons. She said that it made sense as a circle has no beginning or end like the 
cycle of the seasons – it just kept going. Interestingly there are other language groups that 
we are working with in the Daly and Fitzroy River regions that have seen the completed 



 

seasonal calendar and wish to work on one for their own language group. They have all 
seen the circular depiction. It will be interesting to see whether there will be different 
visual representations of seasonal knowledge in those calendars yet to come. 

Just before I gave this talk, I gave a copy of the calendar to a work colleague who asked 
me if I had to get copyright permission to produce the calendar. I was a bit stumped for a 
moment because I thought they might have been talking about the Indigenous knowledge 
but they were talking about the use of the circular representation to depict the seasonal 
cycle. They had seen this used somewhere else, both in Aboriginal cultural interpretative 
centres and elsewhere, and assumed that someone would own the right to the design and 
circular representation of seasons. 

It was made quite clear from the beginning of the calendar’s construction that the 
importance of the end product laid foremost in its potential use by the community. Patricia 
and I constantly checked and rechecked the knowledge that I gathered over a period of nine 
months talking with Patricia and her extended family. We discussed the meanings of 
words, their accurate context, their spellings and their links with other words and seasons. 
The importance of each seasonal observation and occurrence then had to be discussed as 
there was not enough space on the paper to include all knowledge that had already been 
noted down. We discussed which stories and knowledge should receive prominence on the 
outside section of the calendar, and what knowledge should be contained under each 
seasonal heading. This was mixed in with discussion about which photographs were most 
appropriate to include and which colours would be most representative of seasons. 

We discussed the mixed use of English and Ngan’gi in the poster and I specifically asked 
Patricia whether she thought we should add the English months of January, February, and 
March etc to be lined up against the Ngan’gi seasons. She said that when she thought of the 
English calendar month words her head was empty – they held no meaning for her and for 
Ngan’gi speakers. Further, Ngan’gi seasons do not occur according to a specific date each 
year, the season is in existence when specific events occur in the environment, such as a 
change in colour of the spear grass. Indeed, Ngan’gi seasons might fall during different 
months each year. 

The representation and interpretation of the knowledge that was documented occurred 
through ongoing discussion between me as the researcher and representative of the 
research agency (CSIRO) and Patricia as the representative of Ngan’gi Indigenous 
ecological knowledge. It wasn’t long before external actors became vocal in seeking their 
own interpretations of how the knowledge should be represented. This began within the 
research agency with a communication specialist asking that I reconsider the fact that there 
were no English months on the calendar. How would tourists and non-Indigenous 
community members engage with such knowledge if there was no English months with 
which to reference Indigenous knowledge against? Perhaps I could consider writing on the 
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poster at least when the Wet and Dry Seasons occurred to make it more accessible to the 
general public? 

 

The Ngan’gi Seasons Calendar can be viewed and downloaded at 
https://www.csiro.au/en/Research/Environment/Land-management/Indigenous/Indigenous-calendars/Ngangi 

 
These suggestions were followed with comments by others at the launch of the calendar at 
the annual Merrepen Arts Festival held within the community. 

‘On the next version you should put the English months on – it is too hard to understand’, was 
a suggestion phrased in a manner which indicated that the speaker thought we had not 
considered the option and forgotten something so obvious. Others said ‘the next calendar 
should be all in ‘Ngan’gi language’ or ‘you should make two calendars, one side all 
Ngan’gi language and on the other side English’. These comments were interesting as I 
believe they reflected one of two automatic assumptions by the public. First, that the 
research agency had made the decisions about how the Indigenous knowledge was 
represented in the end product, and second, that the primary audience was the general 
public rather than the Nauiyu Nambiyu community. The display of the Indigenous 
knowledge actually involved considered decision-making by the Indigenous knowledge 
authority. This led me to consider whether people’s reactions to the representation of the 
knowledge would have been so critical if they had realised the holder of the Indigenous 
knowledge had suggested those very design elements. 

This result highlights the need to be clear to all potential users and viewers of 

https://www.csiro.au/en/Research/Environment/Land-management/Indigenous/Indigenous-calendars/Ngangi


 

communication products (in this case the calendar) who the primary target audience is and 
what key purpose the products and outputs are intended to serve. We had already documented 
the information that we could use to show attachment to place. This included Indigenous 
phenological knowledge: the seasonal timing of life cycle events (Lantz & Turner 2003), 
which we intend to analyse further to see how changes to river flow might impact on 
Indigenous knowledge systems and resource use. The target audience was never intended to 
be tourists but local school children who might learn the Ngan’gi names of key species that 
they catch and eat with their families on a regular basis. There is concern by some 
community language speakers that the use of Kriol is becoming increasingly prevalent, to the 
detriment of local Aboriginal languages including Ngan’gi. 

The calendar has been received with great interest by the general public. There have 
been numerous requests for copies of the calendar by primary, secondary and tertiary 
institutions, academics and other members of the public. We also distributed copies of the 
poster to the local schools and various community institutions. At the Merrepen Arts 
Festival there were requests from the public for more information about how the calendar was 
created. Some people wanted more than the end product, they wanted to know the detailed 
process, the process of engagement, that resulted in the calendar and they encouraged the 
writing down of this process so that it might be of use to others. 

There have been other unforeseen benefits and positive outcomes from the engagement 
that resulted in the Ngan’gi Seasons Calendar. One education worker reported that she was 
working at Nauiyu Nambiyu in her role as lecturer to the Aboriginal teacher aides in the local 
school and was trying to start a discussion about Indigenous Ecological Knowledge (IEK) 
and education. She said it was going very slowly when she came upon one of the Ngan’gi 
Seasons calendars in the school library. The calendar prompted a long and detailed 
discussion on the validity and importance of IEK in education, and she felt that the 
calendar gave the idea of IEK more validity and legitimacy amongst the Indigenous aides. 

The idea that research can legitimise Indigenous knowledge in the eyes of younger 
Aboriginal people throws forth many questions. How might the calendar engage with 
younger school-aged people? Will it be a useful educational tool in schools, as was the 
driving desire of Patricia and others? Where do our responsibilities lie as research agencies 
and academies in working with Indigenous knowledge authorities to assess impact of our 
combined engagement? How do we monitor the outcomes and impacts of engagement and 
the products it has created? 

Patricia and I have started a process of evaluating the engagement that occurred both in 
the creation of the calendar as well as other aspects of the broader Tropical Rivers and 
Coastal Research (TRaCK) research program that the Nauiyu community has been engaged 
in. I think as researchers working with Indigenous knowledge authorities we need to start 
taking very seriously evaluation of the engagement that has occurred. This would involve 
initiating a space for shared reflection and open critique. This learning, through the active 
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process of evaluation, will inform the creation of productive engagements between 
Indigenous knowledge authorities and research institutions in the future. 
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Appendix C The Gooniyandi Seasons Calendar 
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Appendix D The Ngan’gi Seasons Calendar 
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Appendix E Example: Interest and investment 
in Indigenous land and sea 
management 
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