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Abstract 

Impact assessment and resource management practices grapple with knowledge and research 

drawn across paradigms, disciplines, and cultures. In this lies the central challenge of managing 

developments, especially where Indigenous rights are concerned, and it is this aspect of impact 

assessment most widely regarded as a failure. The legitimacy of environmental impact 

assessment rests on the way in which research design and outcomes cope with disciplinary fault 

lines and different knowledge systems. This thesis explores community-based monitoring 

(CBM) as an emergent trans-disciplinary methodology for Indigenous knowledge inclusion in 

resource management. I ask: what are the key challenges of CBM as a pathway for meaningful 

inclusion of Indigenous knowledge into resource management decisions? I explore this question 

through a review of literature on the history of Indigenous knowledge and land use research 

methods and the inclusion of Indigenous knowledge in resource management. Through semi-

directed interviews with practitioners, I explore two case studies: the Nunavut Wildlife 

Management Board Community Based Monitoring Network; and programs run by the Łutsel 

K’e Dene First Nation in the co-management setting of the Government of the Northwest 

Territories. Challenges to mobilizing knowledge from Indigenous research participants to co-

management resource management decisions are fraught with issues of knowledge authority and 

epistemological differences, issues of reductionist representation of Indigenous knowledge, 

interdisciplinary tension, lack of clarity on information needs and research method design, and 

issues of information control and data autonomy. The CBM programs explored demonstrate 

active transformation of the legacies of extractive research through the use of technology and 
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data sharing controls that adhere to the principles of Ownership, Control, Access, and Possession 

(OCAP ®), and by creating information that is gathered by and made legible to Indigenous 

harvesters. I show that decision-making structures must adapt to new kinds of information 

flowing from CBM. To do this, practitioners must step outside dominant science-based modes of 

knowledge production and evaluation to recognize evidence produced by integrated or 

interdisciplinary approaches. CBM can be a forum to re-imagine how evidence is made, what 

constitutes expertise, and how research can and should serve communities. It holds great 

potential for making and moving knowledge to better understand complex socio-ecological 

issues, inform decisions, and track their effectiveness.  

  



Exploration of Indigenous Knowledge in Community-Based Monitoring Initiatives 

  

 

 

 vii 

 

Table of Contents 

COMMITTEE APPROVAL ...................................................................................................................... II 

CREATIVE COMMONS STATEMENT ..................................................................................................... III 

ACKNOWLEDGEMENTS ...................................................................................................................... IV 

ABSTRACT...........................................................................................................................................V 

CHAPTER 1: INTRODUCTION ................................................................................................................ 1 

RESEARCH QUESTION ....................................................................................................................................... 7 

STRUCTURE OF THE THESIS ............................................................................................................................... 10 

CHAPTER 2: RESEARCH DESIGN .......................................................................................................... 12 

CASE STUDY RESEARCH ................................................................................................................................... 13 

DATA COLLECTION AND ANALYSIS ..................................................................................................................... 13 

POTENTIAL LIMITATIONS OF THE RESEARCH ........................................................................................................ 16 

ETHICAL CONSIDERATIONS ............................................................................................................................... 17 

CHAPTER 3: REVIEW OF LITERATURE .................................................................................................. 18 

WHAT IS INDIGENOUS KNOWLEDGE?................................................................................................................. 23 

SCIENCE AND INDIGENOUS KNOWLEDGE............................................................................................................. 29 

INDIGENOUS KNOWLEDGE AND ENVIRONMENTAL REGULATORY REGIMES ................................................................ 32 

KNOWLEDGE OF LAND, KNOWLEDGE OF IMPACTS ................................................................................................ 36 

CURRENT METHODS IN INDIGENOUS KNOWLEDGE AND LAND USE STUDIES .............................................................. 42 

WHAT IS COMMUNITY-BASED MONITORING?..................................................................................................... 44 

Variations of CBM programs ................................................................................................................ 46 



Exploration of Indigenous Knowledge in Community-Based Monitoring Initiatives 

  

 

 

 viii 

HOW ARE THESE METHODS WORKING? THEORETICAL CONSIDERATIONS ................................................................... 50 

How Indigenous knowledge is compared to science-based knowledge. ............................................. 51 

Using science to document and portray Indigenous knowledge ......................................................... 53 

Reductionist representational models. ................................................................................................ 55 

Research outputs and knowledge mobility .......................................................................................... 57 

Research paradigms and disciplinary tension ...................................................................................... 58 

Thomas Kuhn and incommensurable paradigms ................................................................................. 59 

Bruno Latour’s theory of science .......................................................................................................... 62 

REFLECTIONS ................................................................................................................................................. 64 

CHAPTER 4: CASE STUDY 1— THE NUNAVUT WILDLIFE MANAGEMENT BOARD COMMUNITY BASED 

MONITORING NETWORK ................................................................................................................................ 65 

THE NUNAVUT WILDLIFE MANAGEMENT BOARD COMMUNITY BASED MONITORING NETWORK .................................. 65 

The Community Based Monitoring Network Method and Tools ......................................................... 67 

INFORMATION GATHERED & INFORMATION NEEDED ............................................................................................ 70 

MOBILIZING DATA COLLECTED THROUGH THE NUNAVUT CBMN ............................................................................ 73 

MOBILIZING MONITOR KNOWLEDGE ................................................................................................................. 76 

CHAPTER 5: CASE STUDY 2— ŁUTSEL K’E DENE FIRST NATION AND THE CO-MANAGEMENT SETTING OF 

THE GOVERNMENT OF THE NORTHWEST TERRITORIES .................................................................................... 80 

ŁUTSEL K’E DENE FIRST NATION AND THE CO-MANAGEMENT SETTING OF THE GOVERNMENT OF THE NORTHWEST 

TERRITORIES ................................................................................................................................................................ 80 

The NWT Cumulative Impact Monitoring Program ............................................................................. 81 

Łutsel K’e community-based monitoring projects ................................................................................ 83 

NI HAT’NI DENE MONITORS ............................................................................................................................ 85 



Exploration of Indigenous Knowledge in Community-Based Monitoring Initiatives 

  

 

 

 ix 

NI HADI XA ................................................................................................................................................... 86 

ŁUTSEL K’E MONITORING & DECISIONS-MAKING WITHIN THE MVRMA .................................................................. 88 

MOBILIZING DATA COLLECTED BY ŁUTSEL K’E DENE FIRST NATION ......................................................................... 90 

CHAPTER 6: DISCUSSION OF THE RESEARCH FINDINGS ....................................................................... 92 

CONCEPTUALIZATION OF TK ............................................................................................................................. 92 

REDUCTIVE REPRESENTATIONAL MODELS ............................................................................................................ 96 

KNOWLEDGE AUTHORITY & EPISTEMOLOGICAL DIFFERENCES .................................................................................. 99 

INTERDISCIPLINARY TENSION AND INCOMMENSURABLE PARADIGMS ....................................................................... 100 

KNOWLEDGE MOBILITY: TOWARD USE IN RESOURCE MANAGEMENT SETTINGS .......................................................... 103 

INFORMATION CONTROL AND AUTONOMY ........................................................................................................ 107 

DISCUSSION ................................................................................................................................................ 113 

Overcoming epistemological incommensurabilities .......................................................................... 116 

Knowledge co-production and mobility ............................................................................................. 121 

RECOMMENDATIONS .................................................................................................................................... 124 

CHAPTER 7: CONCLUSION ................................................................................................................ 130 

REFERENCES ................................................................................................................................... 132 

 

 

 

 



Exploration of Indigenous Knowledge in Community-Based Monitoring Initiatives 

  

 

 

 1 

 

Chapter 1: Introduction 

It is hard to pin down exactly when or how it happened, but over the years my feelings 

toward the challenges described in this thesis became deeply personal, and my interest in 

resolving them sustains me through the work that I do. Some particularly pivotal moments that 

sparked my early curiosity and devotion come to mind. In 2009, I worked on secondment with 

the Fort Nelson First Nation Lands Department to use participant observation to understand how 

its community land-use knowledge was informing consultations with Crown agencies and oil and 

gas companies. There I saw the overwhelming futility of a small office of three people tasked 

with balancing the Treaty 8 rights of an entire community against the onslaught of development 

applications from oil and gas, while also attempting to deal with the existing impacts from 

fracking. Together, we looked at the mechanics of what they had to do, and the idea that 

technology could potentially help with retrieving and moving this information into decision-

making fora. We all knew that this was one small kick at the can. How could their love and 

reliance on the land and animals be channeled into an administrative and bureaucratic response 

to industry, and how could it be packaged in such a way as to make industry listen? What are the 

metrics that could be used to ensure that the Indigenous knowledge held within the Fort Nelson 

First Nation isn’t ignored?  

A few years later, in Alberta, for several environmental assessments overseen by the 

Alberta Energy Regulator (AER), I conducted interviews with hunters and Elders, the original 

occupants of lands now pockmarked by Steam Assisted Gravity Drainage sites and cut lines, 
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who will no longer drink water from their taps or streams. In interview after interview, each 

hunter described their grief at witnessing the loss over time with pipeline and cutline, of animals 

and plants, and access to areas they once loved to visit and harvest from. They told me that, to 

cope with this grief, they headed out to hunt and fish and watch the land regardless, because if 

they didn’t, they would disappear too.  

More recently in Victoria, I worked with my wonderful team and our W̱SÁNEĆ friends 

and neighbours to co-develop the most comprehensive traditional marine use study to assess the 

potential impacts of the proposed Trans Mountain Pipeline Expansion. We watched as this multi-

year study, submitted to the National Energy Board (NEB) containing clear evidence of the 

potential effects of the project on the robust activities and practices recognized under the 

Douglas Treaty went unaddressed and unmitigated. The NEB formally recommended the project 

“in the public interest.” These events, and others too many to describe here, have consumed me, 

with many heart wrenching, and consciousness expanding moments. 

These experiences have helped me develop an awareness that in settings that position 

Indigenous knowledge with science, and the social sciences with the natural sciences, different 

kinds of knowledge are revealed to be inscrutable to one another. The NEB was not able to 

interpret the evidence it was given from Indigenous knowledge sources and descriptions of 

current use for traditional purposes, or comprehend how it connected to an assessment of 

impacts, even though we thought we laid it all out for them. The AER did not appear to have 

sufficient information to meaningfully consider impacts of development on Treaty peoples and 

its obligations to them. If they had, wouldn’t the water still be safe to drink? The evidence 
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generated about Indigenous knowledge and land use, often conducted by small under-resourced 

lands offices and their hired consultants, relies on a limited set of methods that are ill-equipped 

to capture and communicate what is required. Problems of knowledge mobility seem to permeate 

the field of resource management on all sides, at great cost to future generations. 

 I am, and will always be, a privileged student of these experiences, and an ally to the 

Indigenous people who have tolerated and trusted me to work at these problems with them. The 

subject of my thesis is a product of my attempt to locate the areas within the field of impact 

assessment and Indigenous knowledge that are the weakest, in the hope that these are also the 

places where I could make a contribution. 

Learning about sustainability in the face of rapid environmental change requires new, 

innovative ways to connect knowledge about the natural world within the complexities of social-

cultural-ecological systems (Tengö et al., 2014, p. 579). One of the greatest challenges in 

addressing urgent environmental issues is to find ways to create pathways for knowledge to 

move across disciplinary, institutional, and community boundaries (Lutz and Neis 2009, p. 4). 

No matter the subject, research is wasted if we cannot create a means for this new knowledge to 

be shared with interested groups, policy makers, decision-makers and ordinary people (Lutz and 

Neis, 2009, p. 3), Indigenous or non-Indigenous.  

 Originating alongside concerns regarding sustainable resource management and 

developing legal case law recognizing the rights of Indigenous people (Agrawal, 1995), there is 

increased attention falling on the crucial part that Indigenous knowledge contributes to the 

preservation of biological and cultural diversity in living systems (Chambers & Gillespie, 2000). 
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In Canada, the desire for environmentally sustainable development, and updated obligations to 

recognize and affirm Indigenous rights, have invigorated attempts, first proposed in the 1990s, to 

create collaboration and dialogue between science and Indigenous knowledge. Shaped by case 

law on the Duty to Consult and Indigenous rights over the last 30 years, and Indigenous peoples’ 

activism, and land claim agreements, federal, provincial, and territorial regulatory agencies have 

developed requirements to consider Indigenous land use and knowledge in reviewing major 

development projects.1  

These policies developed against a backdrop of political, legal, and social change related 

to Indigenous / non-Indigenous relations, and were accompanied by, among others, the 

recommendations of the Truth and Reconciliation Commission (TRC), and, at the international 

law level, of the United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP), 

which Canada has now ratified and BC has made provincial law; the first Canadian jurisdiction 

to do so. The recent overhaul of the Canadian Environmental Assessment Act and the Navigation 

Act includes new terms for the inclusion of Indigenous knowledge into impact assessment, 

fisheries management, and navigation. Prior to these shifts, for many decades, there seemed to be 

only two paths available to Indigenous communities seeking to exercise greater influence in how 

 

 

1 Including but not limited to: NWT Traditional Knowledge Policy (2005); Canadian Environmental Assessment Act 

(2012), CEAA Interim Principles (2015), CEAA Technical Guidance (2015); Impact Assessment Act of Canada 

(2019). Species at Risk Act, SC (2002) c 29; National Energy Board Filing Manual, 2015, S. 3.4.3 & 2015 4A-31; 

Yukon Environmental and Socio-Economic Assessment Act (2003); Yukon Parks and Land Certainty Act (2002); 

Mackenzie Valley Resource Management Act (MVRMA), (1998); Government of Nunavut Elders Advisory 

Committee, Nunavut Impact Review Board, n,d; Nunavut Planning and Project Assessment Act, SC (2013); BC 

EAO Guideline for the Selection of Valued Components and Assessment of Potential Effects (2013) 
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the natural world is used for resources, and how these decisions will impact their way of life: 

negotiation via the modern-day treaty process or litigation via the courts (Boyd & Williams 

Davidson, 2000, cited in Salazar & Alper, 2000). 

Historically, however, the act of making and moving knowledge between Indigenous 

communities, scientists, and governments has been troubled by power disparities, under-

developed methodologies, and incommensurable paradigms. Despite the formal commitments 

noted above to consider Indigenous forms of knowledge in environmental assessment and 

science-based natural resource management, Indigenous communities often experience that their 

knowledge, and the research they produce to represent it, are not given the same consideration as 

science, or that their knowledge is not influential in resource management (Ellis, 2005; Nadasdy, 

2003). The dominant trends in research methods to consider Indigenous knowledge and land use 

are fraught with foundational, persistent problems of knowledge authority, reductive 

misrepresentations, scientific objectification, and paradigmatic incommensurability (Markey, 

2001; Cruikshank, 1998; Nadasdy, 2003). Instances of resource management regimes that 

proclaim to “integrate” Indigenous knowledge with science often, at closer examination, merely 

present the products of both inquiries separately, but under the same banner. If knowledge 

manages to flow between the polarities, it is often only to the extent that Indigenous knowledge 

is comparable to science or made subservient to top-down systems of governance (Agrawal, 

1995; Ellis, 2005, Nadasdy, 2003). Without a clear understanding and recognition of these 

challenges, these issues are doomed to repeat themselves, despite the goodwill toward 

Indigenous people, in the spirit of reconciliation, that our present age declares. 



Exploration of Indigenous Knowledge in Community-Based Monitoring Initiatives 

  

 

 

 6 

There is a need for new strategies to create transparent, constructive, validated ways of 

identifying synergies across knowledge systems (Tengö et al., 2017). With the rise of Indigenous 

rights recognition has come a concomitant rise in the development of a field of research intended 

to better incorporate or consider Indigenous knowledge and impacts to Indigenous land use into 

resource management. As such, my research explores one strategy in particular that is becoming 

increasingly popular: community-based monitoring (CBM). 

CBM, with its various methodological iterations, including citizen science and “boots-on-

the-ground” Indigenous guardian programs, represents a new kind of knowledge production that 

is potentially both Indigenizing and democratizing. With CBM, Indigenous communities seek to 

create vertical linkages with larger resource management or science programs via bottom-up 

local monitoring program design and information gathering (Haklay, 2014), while at the same 

time assert both territorial and knowledge sovereignty. Recent media attention and grey literature 

(for there has been little critical scholarship on it yet) about Indigenous “guardian” iterations of 

CBM describe it as a means to monitor ancestral territories, increase cultural knowledge and 

provide a forum for scientific research (CBC, 2016; Narwal, 2017). These guardian programs are 

also represented as a catch-all means to generate “significant” benefits to Indigenous 

communities to contribute to everything from deepening connections to land and living systems, 

meaningful employment, to conservation of biodiversity and “fight against the dangerous 

impacts of climate change” (Social Ventures Australia, 2016). 

The term CBM broadly covers many formats, with little consensus (or attention) to 

classification systems to differentiate them. Johnson et al. (2016), categorized the broad 
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objectives of the 81 CBM programs that form the basis of the digital “Atlas of Community Based 

Monitoring & Indigenous Knowledge in a Changing Arctic” according to the following features: 

documentation (observations or knowledge), documentation plus (observations or knowledge 

with an eye toward influencing management and decisions), and instrumental (directly 

influencing decision-making processes). The recent Indigenous Guardians Toolkit (TNC Canada 

2017) categorized four types of monitoring programs simply by their objectives: ecological, 

cultural, compliance, and effectiveness. As a toolkit for Indigenous community users, it 

neglected to describe or discuss actual methodology for CBM, instead stating that methods for 

CBM should be developed on a case-by-case basis (TNC Canada, 2017). 

Despite the growing national hype, scholarship has not examined the complex encounter 

between CBM and Indigenous knowledge, and its application in science-dominated resource 

management. Important questions remain with respect to first agreeing on types of methods 

employed by CBM, how these methods can sufficiently convey the complexity and richness of 

Indigenous knowledge, how principles of data sovereignty operate within a crowd-sourced 

context, how CBM can meet resource management end-points, and how it might interact with 

reconciliatory frameworks. CBM is a divergent research method, but it has had very little 

evaluation for the ways it may recycle old problems, or create new possibilities for better, 

inclusive, and informed resource management. 

Research Question 

My research question is: what are the key challenges of CBM as a pathway for 

meaningful inclusion of Indigenous knowledge into resource management decisions? I explore 
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this question by examining CBM in two different cases. With both cases, communities deploy 

CBM in an effort to include local knowledge in multiple levels of land management and 

governance, and may transmit its outputs to the agendas of external, typically science-based third 

parties and governments. The objective of my research is to identify key challenges of CBM and 

reach appropriate recommendations and insights based on experiences shared from multiple, 

personal angles provided by interview participants. In doing so it provided grounded insight to 

guide improvements on research outputs and knowledge production for resource-management 

decisions for all affected and will make a contribution to this applied field and to sustainable and 

democratic decision-making practices in Canada.  

In early phases of this research, when I began formal and informal interviews with 

professionals involved in impact assessment about the challenges of including “Traditional 

Knowledge” in resource decisions, it was clear that factors contributing to this challenge were 

well beyond issues of research methods. While there was plenty of material and experiences to 

draw from that validate and describe the problems covered within the topic of this thesis, the 

scope of its origins and linkages to systemic issues of environmental assessment methodology, 

knowledge production, and mobility exist independently of issues regarding including the 

knowledge of Indigenous people. Indeed, uncertainties and imperfect knowledge characterize 

and challenge environmental decision-making and governance at all levels (Paavola & Adger, 

2004, p. 175 in Lutz & Neis, 2009, p. 4). As reviewed by Jones (2016) the evolution of 

Environmental Impact Assessment thinking has been driven by practice (i.e., the need to satisfy 

legislative and regulatory requirements), not by theory (Cashmore, 2004; Retief, 2010), which 
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remains inconsistent and incomplete (Cashmore, 2004; Judd et al., 2015). Despite its 45-year 

history, the discipline is still viewed as young and unproven (Bérubé, 2007): a diverse and 

confusing assortment of methods (Cormier & Suter, 2008; Seitz et al., 2011; Pope et al., 2013), 

uncoupled from theory (Lawrence, 2000; Cashmore, 2004). 

Within Canadian impact assessment and other resource management structures – co-

management or otherwise – there is a failure to connect knowledge produced on any given topic, 

including that shared by local people, scientists, experts, and in public hearings, with 

management decisions. This thesis takes off from the assumption that addressing the problems in 

Canada requires both a holistic look at the problems of knowledge production, power 

imbalances, and, in connection to discussions of power and priorities, reflexivity about what role 

knowledge actually has in decision-making frameworks. It also examines what constitutes 

expertise in these settings, the ability of knowledge to move through these systems, rationales to 

act/not act, and how problems are defined. Within this wider context, I focus my topic on how 

one form of research, community-based monitoring (CBM), could produce information that 

might assist to move knowledge to inform more sustainable resource management. 

I have been exploring the issue of Indigenous knowledge inclusion and research 

methodologies through multiple applied projects over many years. Research for this thesis was 

prefaced by an earlier project with the North Slave Métis Alliance, with funding by the 

Northwest Territories Cumulative Impact Monitoring Program (CIMP). This project included 

semi-directed interviews with practitioners in the regulatory decision-making fields as well as a 

systematic review of resource management decisions made by the Mackenzie Valley 
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Environmental Impact Review Board (MVEIRB). The goal of this project was to 1) identify 

challenges and needs of regulators in understanding and including Traditional Knowledge in 

cumulative effects management and impact assessment, and 2) examine potential disconnects 

between Indigenous knowledge-holders/providers, research practitioners, and regulators (Keats 

et al., 2018). This project continued into an additional phase, partnered with the Łutsel K’e Dene 

First Nation, to apply some of the information from the first phase to understanding how CBM 

methods could be designed to remedy some of the challenges identified. This project led to the 

co-development of a guide to CBM, and some curriculum for methods understanding the 

inclusion of Indigenous knowledge for decision-makers. 

Structure of the Thesis 

This thesis has five Chapters. Chapter 1 and 2 introduce the rationale for this thesis, its 

research design and question. I introduce my two case studies, as well as the limitations and 

ethical considerations of this work. In Chapter 3: Review of Literature, I provide a review of 

scholarly articles that discuss the inclusion of Indigenous knowledge in resource management, 

the history of this discussion and its evolution, and a brief description of methodologies 

developed for impact assessment and environmental management, including Traditional Use 

Studies and community-based monitoring. I begin this discussion with definitions of knowledge, 

information, and Indigenous knowledge. I examine discourse on Indigenous knowledge as it is 

related to science, and how the role of Indigenous knowledge in Canadian environmental 

regulatory regimes has been shaped over time. From here, using theory from Thomas Kuhn and 

Bruno Latour, I discuss critical insights found in the literature on knowledge mobility and 
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paradigmatic considerations related to the inclusion of Indigenous knowledge in science-based 

research.  

In Chapter 4 and Chapter 5, I explore the challenges and potential of community-based 

monitoring for inclusive resource management through two case studies: the Nunavut Wildlife 

Management Board Community Based Monitoring Network (Chapter 4); and programs run by 

the Łutsel K’e Dene First Nation in the co-management setting of the Government of the 

Northwest Territories (Chapter 5).  

Following the description of these two cases, in Chapter 6 I discuss my findings as they 

relate to the themes of challenges identified in the literature review. These themes are 

interwoven, and include issues of knowledge authority and epistemological differences, issues of 

research and reductionist representation, interdisciplinary tension and knowledge mobility. In 

addition, issues of information control and autonomy are discussed as key factors in knowledge 

sharing, mobility, and dissemination.  

I conclude this Chapter with recommendations for new ways to mitigate known 

challenges through approaches to research methods, developing clarity on information needs for 

meaningful resource management and knowledge co-production and mobility. Chapter 7 

provides a conclusion noting the shift in the status quo of research in Indigenous knowledge for 

resource management, heeding new types of information, and the need for new structures to 

usher in this shift.  
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Chapter 2: Research Design 

In Canada, while there are policy structures in place to include and consider Indigenous 

knowledge, much is left to interpretation by practitioners in resource management/assessment 

positions charged with the consideration and inclusion of Indigenous knowledge. Indigenous 

knowledge holders and their research practitioners, meanwhile, have their own interpretation of 

the role of this knowledge in decision-making. If policy actualization is left up to those involved 

in its interpretation, hearing from individuals’ experiences in these contexts, as I attempted with 

this work, provides much-needed insights into reflexive learning cycles and critiques of this 

process, and how it relates to the promise of CBM to produce linkages with these policies. 

I approached this research from within the postmodern influences and paradigmatic 

assumptions of the critical theory paradigm. This work is inherently concerned with improving 

the inclusion and decision-making power of marginalized populations in matters that concern the 

living systems through which they depend. I used this approach to understand the meanings, 

practices, and assumptions that co-create the current state of affairs through two case studies, 

semi-directed interviews with individuals who lead or participate in CBM for resource 

management, and literature on the subject.  

Case studies, as Flyvberg (2006) argues, recognize that all knowledge is context 

dependent (p. 224), and that good narratives have the “irreducible quality” of illustrating the 

contradictions and complexities of real life (p. 237). Case studies also recognize that context-

dependent knowledge is at the heart of expertise of all kinds (p. 222), including the unique 

activities of my research participants.   
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Through my topic, I followed themes as they emerged from my two cases, as well as the 

literature review, to form a unit of analysis. This unit of analysis is composed of themes that 

interplay across both interview and literature information gathering in my results and discussion, 

notably, knowledge authority and epistemological difference, issues of research and reductionist 

representation, interdisciplinary tension, information control and autonomy, and knowledge 

mobility.  

Case Study Research 

While this topic is pertinent to resource management settings across Canada and beyond, 

my thesis uses a two case study approach to define its scope and unit of analysis. These cases 

focus on two distinctive circumstances that share in common the use of community based 

monitoring for Indigenous participation in environmental resource management: the CBM 

programs of Łutsel K’e Dene First Nation, in Łutsel K’e, Northwest Territories; and the Nunavut 

Wildlife Management Board (NWMB) Community Based Monitoring Network (CBMN), 

currently running in four Nunavut communities, but administered out of Iqaluit, Nunavut. I 

explored this topic through a literature review and interviews with individuals involved in the 

day-to-day operations of CBM.   

Data Collection and Analysis 

I began to work with the Łutsel K’e Dene Wildlife, Lands, and Environment Department 

(WLED) in 2016, as a consultant with my company Trailmark Systems, to assist them with a 

large digitization project, and later to provide periodic training to the monitors and WLED staff 
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in the use of the software tool they subscribe to. For this research, I conducted ten interviews in 

person (and had many other informal conversations) with seven Łutsel K’e Dene members or 

individuals with authority and management responsibilities in the monitoring programs, the 

Wildlife Lands and Environment Department (both senior and interim staff), and experienced 

senior and youth monitors.  I also conducted a workshop that brought ten monitors together to 

discuss these topics and allowed opportunity to hear and facilitate an exchange of various 

perspectives on challenges, preferences in information gathering, and ideas for improvement. 

Concurrently with my research, I worked with Łutsel K’e Dene First Nation to develop a 

community-based monitoring guide, drawing from this understanding of challenges, training 

needs, and program goals for a project funded by the Northwest Territories Cumulative Impact 

Monitoring Program. This project will be expanded into curriculum for training in CBM for the 

inclusion of Indigenous knowledge for resource management endpoints, to be published in 2021. 

The monitoring guide will be available to any Indigenous community interested in developing 

CBM programs to produce information for resource management applications. 

When looking at the Nunavut CBMN, I conducted two lengthy interviews over the phone 

with the senior program manager and the director of the NWMB. In addition to material found in 

a review of literature, I also accessed reports created by the NWMB that provided personal 

accounts from the CBMN harvesters, and unpublished independent reviews of the program’s 

methodology and potential information outputs. I am a co-founding partner in the company that 

first designed the CBMN framework, methods, and monitoring technology with the NWMB, and 

I have been following the status of this program since its inception in 2011. It was this 
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experience that inspired my partners and I to critically assess the conventional ways that 

Indigenous land use and knowledge research was working for communities in other contexts, and 

how changes to both methods and technology could potentially transform the way research can 

meaningfully work for Indigenous communities. 

Following VanWynsberghe’s (2007) approach to case studies, interviews focused on the 

experiences of using CBM to document local Indigenous knowledge, how Indigenous knowledge 

is defined and treated in these settings, and the relationship of CBM between method and 

subject. Interviews were semi-directed and followed a guiding set of questions inquiring about 

how monitoring and Indigenous knowledge is defined, how the program functions according to 

these definitions, the challenges experienced with methods and moving knowledge through 

information gathering, analysis, and application. I used a semi-structured, inductive format with 

some guiding questions, and the interview process allowed for the focus to shift to the subjects 

that mattered most to the interviewee. These subjects included issues of data sovereignty and 

control, the use of technology, methodology, and the use of CBM outputs for resource 

management end-points.  

Interviews seeking the perspectives of individuals involved in the everyday aspects of 

CBM fill a much-needed gap to understanding the issues grappled with, from the important 

position of these individuals’ own perspectives (Brinkman & Kvale, 2015: p. 30), rather than a 

focus on pre-established definitions and concepts, or well worn scholarship debates. It is these 

experiences and practical insights into how CBM is used and their challenges that function as the 

unit of analysis for these case studies. 
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Using recommendations outlined in Gubrium et al. (2012), I recruited interview 

participants through in-person communication with staff of Łutsel K’e Dene First Nation, 

Wildlife Lands and Environment Division. Individuals at the NWMB involved in the CBMN 

were contacted and recruited via phone and email. Prior to the interview, individuals were given 

in person, phone, or by email an introduction of the project and its purpose, and rationale as to 

why they have been contacted. Participants volunteered to participate after the information of the 

project was shared, and they signed an informed consent form outlining the project and its 

outputs.   

I transcribed all recorded interviews and sorted each transcription by theme, and then 

brought each theme together to analyze the content of issues mentioned, and to observe 

commonalities and differences, and the unique picture created by insights from multiple 

perspectives on these themes.  

Potential Limitations of the Research 

Both of these case studies are bound by limitations of time, geographical distance, and 

the availability of individual participants. Within these limitations I was not able to attend 

equally to both cases. Aside from an interview with the director of the NWMB, I did not 

interview individuals working in resource decision-making roles in Nunavut. Additional 

interviews with Nunavut managers or those directly involved in decision-making or co-

management would result in a more equitable case study approach. As is, where I include 

discussion on the information needs and articulated challenges of individuals tasked with the 

evaluation and review of information from both CBM and Traditional Knowledge I draw from 
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work with individuals in the Northwest Territories who participated in an earlier project with the 

North Slave Métis Alliance, with funding by the Northwest Territories Cumulative Impact 

Monitoring Program. This thesis would benefit greatly from the same attention applied to the 

Nunavut setting. It would have also benefitted from interviews with practitioners involved in the 

design of research for the inclusion of Indigenous knowledge, as well as individuals involved in 

the creation of the recent (and highly relevant) Practitioner’s Guide to Federal Impact 

Assessments Under the Impact Assessment Act (2019). 

Ethical Considerations 

With my interviewees, I followed the guidelines set out by the 2010 Tri-council Policy on 

research involving humans, including a verbal and written informed consent process and 

voluntary participation. The information they shared is anonymously cited in this thesis. 

Transcripts and recordings are stored in a secure location disclosed to the interviewees and are 

available to each individual upon request. This research has received approval from the Royal 

Roads University ethics board and has acquired permits for conducting northern research.  

The idea for this research has grown from first-hand experience listening to and working 

alongside Indigenous communities struggling to have their knowledge, rights, and interests 

meaningfully considered by federal, provincial, and territorial governments. I provided 

disclosure to my interviewees that I both work for Indigenous communities in the NWT and 

elsewhere in Canada as a research consultant with Trailmark Systems, who has some prior 

knowledge of this subject, and that I am also student at Royal Roads, and that this research is in 

my capacity as a student. However, the knowledge gained in this work will inevitably positively 
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inform my work in applied settings as a consultant. As a person who is not associated primarily 

with any community or regulatory board or government agency, I believe that I did not have the 

appearance of influence on my participants.   

In both the initial information sharing recruitment stage of identifying interviewees, and 

the formal written informed consent process, I provided information on the risks and benefits of 

the research. I described that, given the appeal of this subject matter to practitioners from all 

sides of natural resource management processes, I expect there to be no reasonably foreseeable 

harms of their participation in this research. The benefits of participation include using their 

practical experience and on-the-ground perspective to inform recommendations for improved 

monitoring programs, information quality, and ultimately, better inclusion of Indigenous 

knowledge in regulatory decisions and other land management process.  

 

Chapter 3: Review of Literature 

This literature review includes both a review of scholarly articles that discuss the 

inclusion of Indigenous knowledge in resource management and methods to do so and the 

history of this discussion. To provide context to the analysis of the challenges of CBM methods 

as a vehicle to document and apply Indigenous knowledge in resource management decisions, I 

have explored how these decision-making mechanisms and processes frame this requirement for 

information. I have included a summary of the most relevant official documents from regulatory 

agencies on the requirements for consideration of Indigenous knowledge within state-led 

processes and mechanisms, notably the Practitioner’s Guide to Federal Impact Assessments 



Exploration of Indigenous Knowledge in Community-Based Monitoring Initiatives 

  

 

 

 19 

Under the Impact Assessment Act (2019) published by the new Impact Assessment Act of Canada 

(2019), the Northwest Territories Mackenzie Valley Resource Management Act (S.C. 1998, c. 

25) and Guidelines for the inclusion of Traditional Knowledge in Impact Assessment (2005), as 

well as the Nunavut Land Claims Agreement, Section 5 (1993). Because information from CBM 

programs is not commonly provided to regulatory processes, this material provided the context to 

investigate how CBM programs could potentially supply this type of information to these 

processes and was important context to assist in identifying potential challenges of CBM that 

might fall outside of those expressed by interview participants.   

I conducted a review of scholarship on the inclusion of Indigenous knowledge in resource 

management in Canada and CBM as a method used to gather Indigenous knowledge for 

inclusion in resource management. A priority of this review was to identify literature that dealt 

with both the inclusion of Indigenous knowledge and community-based monitoring. In addition, 

I include a brief review of the history of Indigenous knowledge inclusion, discourse on its 

relationship with science, and descriptions of challenges of its inclusion to meet policy 

requirements within resource management settings. I developed a keyword search that I applied 

to several databases (e.g., JSTOR, google scholar, Web of Science v.5.25.1 and Mendeley). 

Indigenous territories are the foundation that interlinks Indigenous society, culture, and 

economy. In Canada, the appropriation of land in its various forms is at the heart of colonial 

actions toward a homogenizing empire (Harris, 2002, Barker, 2009; Simpson, 2004). This 

interlinkage is implicated when Indigenous people and their knowledge about the land are 

excluded from resource management decisions that will directly impact both. Such processes are 
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entwined with loss of access to land, resources, and in turn territorial sovereignty. In Canada, as 

elsewhere, the legacy of this imbalance is summoned in decision-making frameworks that 

include knowledge sharing (or not sharing) between Indigenous peoples and government 

agencies. Entangled in colonial legacies, new attempts at co-management of resources remain 

sites of resistance, dismissal, and incommensurability (Tuck & Yang, 2012). Just as friction can 

sharpen a point, the tensions within this field direct new urgency for transformation in 

knowledge mobility.  

This review of literature on CBM is prefaced with a background on how Indigenous 

knowledge and land use became a component for consideration in resource management in 

Canada, and discussion of trends in methodological discourse relevant to understanding the 

challenges for its inclusion. The better part of this literature revolves around three central 

themes: 1) arguments for the inclusion of Indigenous knowledge in resource management 

decisions, 2) what Indigenous knowledge about the environment is, and, 3) how its inclusion is 

possible or not possible through research and documentation, in parallel or combination with 

other research in the natural sciences.  

I introduce sources that will serve as my theoretical basis to examine challenges for 

research programs – CBM or otherwise – that seek to document and provide information and 

knowledge from Indigenous people for resource management decisions.  

The subject of Indigenous knowledge and its consideration toward better resource 

management and decisions has long been a site of interest within applied and academic fields of 

natural resource management (Mauro & Hardison, 2000; Usher, 2000; Drew, 2005; Berkes, 
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2009; Raymond et al., 2010; Armitage et al., 2011). As a scholarly topic, it has a rich history 

within various global trajectories and disciplines, including development studies, anthropology, 

geography, science and technology studies, and even the natural sciences. In northern Canada, 

with the emergence of policy requirements that “Traditional Knowledge” (TK) or “traditional 

ecological knowledge” (TEK) be considered and included in resource management and 

environmental assessment, came an entire applied field and expertise-driven discourse.   

A variety of approaches for documenting Indigenous knowledge to inform natural 

resource management, and more recently, for incorporating Indigenous knowledge into decision-

making processes are in circulation; however, a pronounced lack of unanimity on how best to 

achieve these goals remains (Armitage, 2009; Ellis, 2005; Huntington et al., 2011; Canada, 1996, 

p. 325). Indeed, the Expert Panel for the Review of Environmental Assessment Processes in 

Canada (CEAA, 2017) reported that determining – and even developing anew – the best method 

for including or integrating Indigenous knowledge and science-based information should be done 

on a project-by-project basis. 

With regard to CBM, literature has typically examined it on a case-by-case basis as a 

method for gathering environmental information that may involve Indigenous people, and if so, 

may also include their knowledge and perspectives. In some settings, especially in the NWT, the 

term monitoring was used to describe all community-sourced research, including surveys, and 

Traditional Knowledge and land use mapping. With these aspects, I treat CBM as a type of 

information gathering within the wider realm of Indigenous knowledge research, and therefore 
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some background on the discourse, regulatory settings, and debates on Indigenous knowledge in 

science-dominated resource management systems is important.   

 From place to place, the challenges with the inclusion of Indigenous knowledge, and the 

consideration of activities that may infringe on Aboriginal rights and practices, are multi-layered, 

complex, and have unique stories of their own. But looking from a wide enough perspective 

these problems aim at the heart of concepts that have invigorated anthropological theory and 

philosophy of science for centuries. Mindful of this connection, I provide an overview of 

discussions, debates, and noted challenges of Indigenous knowledge inclusion in resource 

management. I did this partly to understand challenges inherent in the wider process of 

collaborative resource management, including those rooted in the research methodologies that 

have been attempted to resolve them, and partly to provide a frame to understand how CBM, as a 

method, may deviate from this status quo, or may simply inhabit the same problems. There are 

issues of knowledge classification, authority, and ownership, misrepresentation and scientific 

reductionism, objectification, and research paradigm incommensurability and challenges of 

interdisciplinarity, as well as difficulties in both defining and sourcing sufficient and credible 

information (Markey, 2001; Cruikshank, 1998; Nadasdy, 2003; Green, 2009; Ellis, 2005; Keats 

et al., 2018). Applying a review of literature on these subjects brings the critical context 

necessary to honestly examine the promises of CBM as a new source of information for use in 

resource management decisions that can both support Indigenous rights, flowing from traditional 

land use practices and the sustainability of living systems that support these rights.  
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What is Indigenous Knowledge?  

For the purposes of this thesis, the term “knowledge”, on its own, is distinct from 

information or data. It is defined as the culmination of experiences, skills, observations and 

techniques remembered and accumulated (Turner et al., 2008). Research does not directly 

translate into knowledge (Lutz & Neis, 2008, p. 3); rather, knowledge is an outcome of the 

application of these critical faculties to gain understanding of information or data (Lutz & Neis, 

2009, p. 7). Information is disembodied, whereas knowledge requires a “knower” and is 

therefore a social and experiential construct, shaped by environments or institutions (Lutz & 

Neis, 2009, p. 8). For this reason, knowledge (vs. information) is difficult to move across 

disciplines, cultures, and institutions. Governments are structured to build knowledge in discreet 

ministries – e.g. forestry, environment and climate change, or fisheries. Within universities, 

knowledge is traditionally built, distinguished and structured by disciplinary divides; and yet, the 

limitations of narrow, discipline-focused approaches to understanding socio-ecological systems 

and cumulative effects are becoming widely realized (Lutz & Neis, 2009; Keats, 2019). 

There are as many names and definitions for Indigenous knowledge as there are articles 

and policies directed at its capture and use in resource management, and no clear consensus on 

a single one. Terms often used in scholarly literature include, but are not limited to, Traditional 

Knowledge, Indigenous knowledge, Aboriginal Traditional Knowledge (ATK), traditional 

ecological knowledge (TEK), Inuit qaujimajatuqangit (IQ), or, more generally, local 

knowledge, know-how, practical knowledge, experiential knowledge, and “Métis” knowledge 

(Scott 1998, p. 311). Challenges in defining what it is, let alone how it should be described or 
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referred to  –  whether it should even be called Traditional Knowledge or something else  –  are 

recognized across research disciplines (for a start, see Johnson, 1992; Berkes, 1999; Wenzel, 

1999; Usher, 2000: Diver, 2017; in Keats et al., 2018).  

In fact, some of these terms are not interchangeable, and are used differently for 

emphasis, specificity, and application. For example, Traditional Knowledge (TK) often refers to 

an entire epistemology and unified world-view that incorporates Indigenous societal, spiritual, 

economic, and cultural aspects; traditional ecological knowledge refers to a subset of 

experiential know-how dealing specifically with ecological and natural systems; local 

knowledge emphasizes the role of place in generating unique knowledge and relationships; 

community knowledge emphasizes social and cultural constructions of knowledge (Dale and 

Armitage, 2011). Traditional Knowledge appears to be the preferred term in most Canadian 

contexts, although Indigenous knowledge is becoming more prominently used, and is the term I 

will use throughout this thesis, with some contextual exceptions.  

Berkes’ (1993) definition of traditional ecological knowledge is the most widely cited 

and arguably the most influential across sectors: 

A cumulative body of knowledge and beliefs, handed down through generations by 

cultural transmission, about the relationship of living beings (including humans) with one 

another and with their environment. Further, traditional ecological knowledge is an 

attribute of societies with historical continuity in resource use practices; by and large, 

these are non-industrial or less technologically advanced societies, many of them 

Indigenous or tribal. (Berkes, 1993, p. 3) 
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Canada’s Tri-Council agencies define TK as: 

Knowledge held by First Nations, Inuit and Métis peoples, the Aboriginal peoples of 

Canada. TK is specific to place, usually transmitted orally, and rooted in the experience 

of multiple generations. It is determined by an Aboriginal community’s land, 

environment, region, culture and language. TK is usually described by Aboriginal 

peoples as holistic, involving body, mind, feelings and spirit. Knowledge may be 

expressed in symbols, arts, ceremonial and everyday practices, narratives and, especially, 

in relationships. The word tradition is not necessarily synonymous with old. TK is held 

collectively by all members of a community, although some members may have 

particular responsibility for its transmission. (CIHR-NSERCC, 2010, emphasis added) 

Akena (2012) defines Indigenous knowledge as accumulated, context-dependent, and 

forms a bridge between the past, present, and people and the natural world, and is “instrumental 

in the long-term adaptation of human groups to the biophysical environment (Dei, 2008; 

Purcell, 1998 in Akena, 2012, p. 601). Tsuji & Ho (2002) and Johnson (1992) describe 

Indigenous knowledge as made up of empirical observations and systems of self-management 

that are linked closely with spiritual and social systems that make up governance of natural 

resources (Keats et al., 2018). 

 In the context of informing development, Sillitoe (2000) highlights that Indigenous 

knowledge is “flexible, adaptable, and innovative” (p. 4), and Indigenous people are qualified 

experts of their locality, and possess extensive and systematic accounts of complex 

interconnections for which scientific disciplines are ill-equipped. Sillitoe (2000) writes that, 
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unlike conceptual science, there is no “grand repository” of Indigenous knowledge, despite being 

more widely shared locally, and no coherent theoretical model it follows — it is experiential and 

skill-based (Sillitoe, 2000, p. 4). 

The descriptor “traditional” draws on the Latin term tradidere, meaning to hand down. 

Although some interpret this handing down as a movement from past to present, Stevenson 

(1996) argues that the word “tradition” implies something rigid and rooted in the past. This 

misconception, he argues, makes it easier for non-Indigenous people to take Indigenous 

knowledge (his preferred term) out of context, and overlook its relevance and value in guiding 

present day issues and problems. Regardless, “traditional” remains the most widely used 

qualitative descriptor of Indigenous peoples’ knowledge(s), and scholarship is in agreement that 

Traditional Knowledge is not strictly historical or material information (Keats et al., 2018).  

Many Indigenous groups have developed their own definitions for Traditional 

Knowledge, and guidelines for how it should be communicated. The Assembly of First Nations  

(n.d) recognize that there is no universally-accepted definition of Traditional Knowledge and 

describe the term as referring to a “collective knowledge of traditions” shared among Elders, 

healers, or hunters and gatherers and used by Indigenous people to sustain themselves and adapt 

to the environment over time, which is unique to communities and rooted in the rich culture of 

its peoples. In Nunavut, Indigenous knowledge is part of a broader concept of Inuit 

qaujimajatuqangit (IQ), the Inuit way of knowing and/or doing things (Henderson, 2007; Tester 

& Irniq, 2008). This holistic, systematic definition of IQ, which aligns with the view of 

Indigenous knowledge as a way of describing a complete epistemology, is echoed in other 
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community-driven definitions across Canada. The Gwich’in Tribal Council describes 

Traditional Knowledge as a body of knowledge, values, beliefs, and practices passed down 

through generations through oral means, learned experience, observation from living on the 

land, and spiritual teachings, pertaining to Gwich’in identity, culture, and heritage. It is used as 

a system of self-management that governs resource use and defines the relationship of living 

beings (including humans) with one another and their environment (Gwich’in Tribal Council, 

2004).  

The Chiefs in Ontario assert that out of respect for diversity, it is necessary for each 

First Nation to describe their own meaning of Traditional Knowledge and build relationships 

(around the term) based on their community understanding and connection (McGregor, 2009; 

Chiefs in Ontario, 2010). The Haudenosaunesee (Iroquois) state that “Aboriginal TK” (CEAA’s 

term) is “simultaneously too encompassing and exclusive” (Chiefs in Ontario, 2010, p. 9), and 

prefer “Haudenosaunee Knowledge Systems” instead. I have personally heard similar 

statements from W̱SÁNEĆ, Dene, and Carrier groups. The Chiefs of Ontario recognize the 

utility of a working definition, in that it can make visible a specific body of knowledge that 

Indigenous people can use to connect their experience with others around the world. These 

broad descriptions form a framework for First Nations from diverse cultures to focus on 

common themes without being prescriptive. These themes can include: knowledge that is 

passed down from older generations and teachers, knowledge of the earth from the time of 

creation to present day and into the future, and knowledge that has always insisted on 
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environmental and cultural sustainability, and can guide behaviour (Chiefs in Ontario, 2010, p. 

9). 

The influences of context and positionality with regard to placing a definition on 

Indigenous knowledge is a recurring theme both in the literature reviewed and in speaking 

directly with individuals in the field. It was also captured in the final report of the 1996 Royal 

Commission on Aboriginal Peoples, a multi-volume report aimed at understanding the factors 

that led up to the Oka crisis.  This report described the importance of Traditional Knowledge in 

environmental management regimes, and the difficulties of aligning terminology of science-

based environmental decision-making (e.g., “wildlife management” and “population”) with 

translatable concepts and terms in Indigenous communities. The Commission recognized that at 

the core of including Traditional Knowledge in science-based co-management should be a 

contextually negotiated shared meaning of terms (Canada, 1996).  

While the outlines of such a contextual meaning for CBM will emerge through the 

examples and discussion that follows, many definitions of Indigenous knowledge include the 

following elements: it is dynamic, empirical knowledge, that is uniquely rooted in the 

environment where it developed, and proven relevant repeatedly over a broad time frame. The 

term also indicates that this knowledge is underpinned by a unique place- and culture-specific 

system for producing, evaluating, governing and transmitting knowledge. In other words, like 

science, Indigenous knowledge is a unique type of knowledge resulting from a specific 

knowledge-generating system. However, because of its link to Indigenous people, Indigenous 
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knowledge is inseparable from Indigenous values, customs, and, in particular, title and rights 

(Evans, et al., 2019).  

Science and Indigenous Knowledge 

Many sources draw a description of Indigenous knowledge through its relationship to, or 

how it may differ from, science. In fact, understanding the distinction between Indigenous 

knowledge and western science became a prerequisite to understand its inclusion in resource 

management problems (Agrawal, 1995, p.11). Whether from a difference in power and prestige, 

or from a purely methodological and epistemological standpoint, or in its substance and subjects, 

this process of conceptualization both reproduced and solidified a dichotomy of Indigenous 

knowledge and western scientific frames. This dichotomy, while serving to understand, by 

proxy, Indigenous knowledge for applications in science-dominated resource management, 

reproduces much earlier debates within anthropology concerning so-called “primitive” and 

advanced societies (Agrawal, 1995 in Keats et al., 2018).  

Agrawal (1995) summarizes the emergence of a comparative discourse on Indigenous 

knowledge in the early eighties to mid-nineties and identifies three main themes. These are:  

“1) substantive - there are differences in the subject matter and characteristics of 

Indigenous vs, western knowledge;  

2) methodological and epistemological - the two forms of knowledge employ different 

methods to investigate reality, and possess different world-views; and  

3) contextual - traditional and western knowledge differ because Traditional Knowledge 

is more deeply rooted in its context” (p. 9). 
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Simpson (2004) argues that interest in aspects of Indigenous knowledge that may align or 

communicate with western forms, largely generated by a non-Indigenous academy, have 

forsaken contextual awareness of colonizing forces. She states that absent from this body of 

work on incorporating “TEK” into resource management is the acknowledgement of the legacies 

of colonialism that exist to dismantle what she argues to be the basis of this knowledge: the 

relationships and responsibilities to land. Simpson (2004) argues that removing this discussion 

from advocating for the utilization and inclusion of this knowledge base trains scientists in an 

ahistorical, exploitative, and extractive approach to understanding and considering Indigenous 

knowledge. With this perspective, the recovery and persistence of Indigenous use of lands and 

waters – as one form of self-determination and community wellness – are a crucial prerequisite 

of the Indigenous knowledges about the land. Everyone wants to access Traditional Knowledge, 

but its persistence, according to this argument, depends on the continuation of the practices and 

relationships that sustain it. Oftentimes, impacts to these practices and resources are dealt by the 

same hands, whether by developers or the Crown, who now reach to it for information (Keats et 

al., 2018).   

However, positioning Indigenous knowledge as dependent and distinguishable according 

to levels of control and access to land carries assumptions that are difficult to reconcile. Under 

this reasoning, without land there is no knowledge, and its authenticity depends on limited 

interaction with colonizing forces. However, history tells us that the persistence of Indigenous 

knowledge – indeed, knowledge possessed by anyone – is much more complex and hybrid 
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(Agrawal, 1995). Knowledge and experience are dynamic entities that undergo constant change 

as the needs of communities change (Agrawal, 1995). 

Anthropologist Jens Dahl (2000) provides a hunting mode-of-production concept that he 

argues is more capable of understanding the seemingly contradictory forces of external change 

and persistence of knowledge systems. This concept looks at relations between humans, animals, 

and the environment that revolve around pillars of a “hunting mode of production.” These 

include: 

• Communal access to hunting territories and resources with social control vested in 

the community; 

• individual ownership of means of production (boat, dog sledge, nets); 

• sharing and exchange of hunting products within the hunting community; 

• the household as a unit of production and consumption; 

• basing the hunters’ identity on common heritage and on territorial rights (2000).  

This “mode-of-production” viewpoint accounts for the inherent flexibility within this 

system, its potential to change and adapt, and what types of factors could be impacted by outside 

forces that may interrupt its persistence over time. Here, knowledge is not, as Simpson suggests, 

dependent on land and isolation, but rather can persist alongside hybrid historical contexts if 

some of these “pillars” in this mode of production can be maintained.  
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Indigenous Knowledge and Environmental Regulatory Regimes 

In global development contexts, throughout the 70s, 80s and 90s, while conceptualizing 

and defining Indigenous knowledge and its form, format, and role alongside science in resource 

management, anthropologists and development theorists, advocated for “Indigenous knowledge” 

as a new focus for solving old disputes over poverty, hunger, and the failure of monolithic 

“Western” technology and institutions in addressing these issues (Agrawal, 1995). In response to 

the derogatory and inferior characterizations of the knowledge of marginalized peoples, this new 

focus formed around recognizing a connection between Indigenous knowledge and 

environmental conservation matters and sustainable development: if Indigenous knowledge has 

allowed Indigenous people to live sustainably with nature, it is valuable to include in discussions 

of resource use and management (Agrawal, 1995, p. 278). Further, new critical discourses on 

colonialism identified a link between societal suffering and resource decision-making processes 

that occur without the participation of local people and their knowledge (Scott, 1998). 

The desire to understand, articulate, and textualize Indigenous land use is linked to the 

earliest examination of the concept of “culture” itself. Originating in anthropology, early studies 

involving Indigenous peoples were developed to help Western societies understand how 

traditional Indigenous societies functioned (MacKinnon, Apentiik, Robinson, 2001), toward 

making visible the presence and, hence, rights of Indigenous people (Chapin, Lamb, Threlkeld, 

2005; Pulla, 2016). Franz Boas (1888), “Father of American Anthropology” developed 

connections between ethnography and geography through emphasizing and articulating the vital 

connection between Indigenous histories and economies and geographical knowledge, and 
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transposed this knowledge within the cartographic grid of Canadian space (Pulla, 2016). By 

focusing on land use governance, places, and their names, Boas demonstrated simply yet 

profoundly that “land use patterns articulate the spatial and temporal continuum that exists 

between Indigenous culture and the traveled landscape” (Natcher, 2001, p. 116). Frank Speck 

(1915), a student of Boas, continued to apply this frame in recording ethnographic details of 

hunting territories of northern Algonquin groups in the James Bay and Hudson Bay areas, 

making an Indigenous presence and landscape visible to a non-Indigenous audience in the 

process. His student Frank Speck took this strategy to re-represent Indigenous traditional claims 

in a format that challenged racism and raised awareness about Indigenous land and resource 

rights, thus transforming Indigenous territories and rights,  “from objects of colonial desire to 

subjects of Imperial control” (Pulla, 2016, p. 300) While this early work was of purely 

anthropological interest, it became a means of demonstrating the presence of Indigenous people 

and their relationship with their homelands (Pulla, 2016; Natcher, 2001; Keats et al., 2018).  

In Canada, requirements to include Indigenous knowledge in environmental resource 

management developed out of conflicts surrounding extractive industries and their impacts on 

Indigenous rights and the environment, and over ownership rights to the land itself, which came 

to crisis in the 1970s. This era honed ethnographic mapping for new, official, applied settings. In 

the 1960s and 70s, two mega-projects were proposed for development on Indigenous lands: the 

James Bay Hydroelectric Project in Quebec and the proposed Mackenzie Valley Pipeline in the 

Northwest Territories (Natcher, 2001). Out of these projects came the settlement of the James 

Bay and Northern Quebec Agreement (1975) and assessment of socio-environmental impacts of 
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the Mackenzie Valley Pipeline through the Berger Inquiry. The socio-political contexts 

surrounding these projects, respectively, brought forward a new push to counter prejudices and 

articulate linkages between Indigenous culture and this “travelled landscape” (Natcher, 2001). In 

particular, the Berger Inquiry brought attention to the need for a formal consultation process in 

Canadian environmental assessment which could include Indigenous perspective by showing 

Indigenous land use patterns against proposed developments, in order to assess specific spatial 

aspects of competing interests on traditional lands (Natcher 2001). Indigenous communities were 

able to use land use and occupancy mapping to assert their claims to the land and, 

simultaneously, demonstrate conflicts with proposed development. The Dene Nation developed 

the Dene Mapping Project in the 1970s, which interviewed over 600 land users to assert both the 

Dene Land claim as well as respond to the proposed Mackenzie Valley Pipeline (Nahanni, 1977; 

Berger, 1977; Asch et al., 1986). The Fort George Resource Use and Subsistence Economy 

Study (Weinstein, 1976) was one of the first to use a method that went beyond using spatial 

overlaps to understand impacts. This study used data on household subsistence harvests 

(quantified into “food weights”) alongside land use data on the spatial distribution of harvesting 

activities to quantify potential effects of a proposed hydro-electric project on the James Bay and 

Fort George Cree, in combination with ethnography. At the same time, the Labrador Inuit Land 

Use and Occupancy Study (Freeman, 1977) included a “map biography” approach—forming the 

basis of the Labrador Inuit land claims process—to land use research that is still predominantly 

used today. Using a map as the focal point, this study included surveys with participants across 

33 arctic communities to describe land use activities (e.g., hunting, gathering, and fishing) over 
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their lifetime, Inuit perceptions of their relationships to the land, and an extensive history of 

subsistence techniques, place names, and cultural information represented as map geometries 

(points, lines, and polygons; Freeman, 1977). These individual community maps could then be 

aggregated to view high-density land use and avoidance areas (Natcher, 2001; Chapin, Lamb, 

Threlkeld, 2005 in Keats et al., 2018; Brooke, 1993)2.  

These early initiatives are significant because they were designed to counter long-

standing beliefs of the settler majority in Canada that Indigenous peoples did not use the land in 

legitimate ways and that they would inevitably be assimilated into agricultural “modern” modes 

of dominant Canada (Chapin, Lamp, Threlkeld, 2005). Demonstrating use and occupancy was a 

means of proving Indigenous rights to existence, and in turn, to understand and identify potential 

impacts to these rights (Pulla, 2016).  

A shift is underway in Canadian resource management to strengthen the role of 

Indigenous peoples in policy development, environmental impact assessment, monitoring, 

 

 

2 Additional examples include: The Nunavut Land Use Research Project, 1985-1990, completed for land selection 

and wildlife management negotiations; The Nunavik Inuit Land Use and Ecological Mapping Project (1976) used 

land use mapping and knowledge research to create a baseline of information areas and activities for impact 

assessment, planning and wildlife management programs. In the south, the Northwest B.C. Land Use and 

Occupancy Study (1978-79) used a map biography approach to understand cumulative impacts to the Dane-zaa way 

of life before and after the construction of the Alaska Highway in 1945. This study design was unique by including 

documented existing land use conflicts, such as the distribution of resource rights with settler populations, land 

alienations, and other impacts from industrial resource developments. Later on, in the 1980s, a similar approach to 

understanding and demonstrating the cumulative impacts on resource habitats was done by the Nimpkish Valley 

Resource Management Study (1980-1991). The Nimpkish Kwakiutl, through overlaying information on various 

forestry and industrial activities, were able to identify major resource conflicts, demonstrating the problems of 

uninformed planning by government agencies. These studies produced a wealth of materials that had multiple uses 

for communities in land claim negotiations, in response to impact assessments, and in some cases for wildlife 

management (Brooke, 1993). 
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management, and decision-making. This shift is preceded by the settlement of land claims and 

repeated victories by Indigenous groups in court resulting in expansions in case law, and the 

adopted principles of the Royal Commission on Aboriginal Peoples, the United Nations 

Declaration on the Rights of Indigenous Peoples (UNDRIP), and other efforts that have various 

fits and starts toward co-management and Canada’s concept of reconciliation. Concurrently, a 

greater understanding of the potential role of Indigenous Traditional Knowledge in resource 

management and decision-making is sought by industry, provincial, territorial, and federal 

governments, environmental monitoring agencies, and Aboriginal governments/organizations. 

Within these venues, acts of sharing knowledge about the land and water are acts of territoriality 

and may serve as means for Indigenous rights holders to influence or “indigenize” conventional 

resource management thinking and policy.  

Knowledge of Land, Knowledge of Impacts 

 The inclusion of Traditional Knowledge is now prescribed in a number of Crown Acts 

and statutes, where it is sometimes treated as a type of community or local knowledge. The term 

Traditional Knowledge occurs throughout the federal government’s new Canadian Energy 

Regulator Act (S.C. 2019, c. 28, s. 10), Impact Assessment Act (S.C. 2019, c. 28, s. 1) (which 

replace the NEB and CEAA) and changes to the Navigation Protection Act (1985). The addition 

of Traditional Knowledge provisions is the main alteration to the Navigation Protection Act, 

(besides changing its name to the Canadian Navigable Waters Act). The Fisheries Act, too, is 

revised, mentioning for the first time requirements that, “provided Indigenous Traditional 

Knowledge must inform habitat decisions” (DFO, 2018; Evans et al., 2018).  
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In relation to the consideration of science, the inclusion of Indigenous knowledge sits at 

the top of the agenda in the preamble to the Impact Assessment Act (2019), directly below the 

government’s commitment to sustainability, and states: “the Government of Canada recognizes 

that impact assessments provide an effective means of integrating scientific information and the 

Traditional Knowledge of the Indigenous peoples of Canada into decision-making processes 

related to designated projects.” The Act’s commitment to “integrating” scientific information and 

Indigenous knowledge is a new development, as is its commitment to integrating that knowledge 

into “decision-making.” Likewise, one of the stated purposes of the Act is: “to ensure that an 

impact assessment takes into account scientific information, Traditional Knowledge of the 

Indigenous peoples of Canada and community knowledge” (6.j.) 

Designed to restore trust and validity to the federal impact assessment process, the newly 

established Impact Assessment Act (IAA) (2019) includes a comprehensive Practitioner’s Guide 

to Federal Impact Assessments Under the Impact Assessment Act (2019). Unlike previous guides 

developed alongside regulatory policy, this guide provides an outline of the types of information 

required to conduct an impact assessment that includes Traditional Knowledge and adequately 

considers community-based information on land use and rights.  

This guide recognizes the role that research has in providing this information, stating first 

that “Data collection and/or generation are important components of an analysis of 

environmental effects” and that studies such as Traditional Land Use Studies should gather 

information on these topics. Specifically, this template includes a long list of information 
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requirements to describe “the nature and extent of the exercise of rights of Indigenous peoples, 

potentially impacted by the project” (Government of Canada, 2019). 

This comprehensive list of information needs can inform the design of community-based 

research and engagement and provide a means to measure if and how this was done. As such it is 

a significant resource to re-assess how current research methods, like Traditional Use Studies, or 

CBM, could be designed to produce results for a regulatory decision-making process.  

In Nunavut, regulatory approaches to Indigenous knowledge are uniquely structured 

around IQ, the Nunavut Final Agreement (1993), and the structure of public institutions. The 

Nunavut Land Claim Agreement recognizes the legal rights of Inuit to harvest wildlife, flowing 

from their current traditional land use. Stemming from this obligation, it outlines the need for a 

system of wildlife management that complements Inuit harvesting rights and priorities and the 

conservation of wildlife and protection of wildlife habitat.  

The Government of Nunavut maintains an advisory committee of Elders from 

communities across Nunavut (Inutuqait Mianiksijiit Angngutiksanik / Department of 

Environment Elders Advisory Committee) whose members provide high-level guidance on IQ-

related issues, and has set out a number of IQ principles that the Nunavut Impact Review Board 

has adopted as a framework: respecting others, relationships and caring for people; fostering 

good spirit by being open, welcoming and inclusive; serving and providing for family and/or 

community; decision-making through discussion and consensus; development of skills through 

observation, mentoring, practice, and effort; working together for a common cause; being 
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innovative and resourceful; and respect and care for the land, animals and the environment 

(Government of Nunavut, 2013 in Keats et. al, 2018). 

The Nunavut Wildlife Management Board is required to gather and consider IQ in its 

deliberations on setting total allowable catches for species, and other assessments, and in 

practice weights IQ alongside science, in part through Indigenous membership on the board. 

Likewise, the Nunavut Planning and Project Assessment Act (2013) requires the inclusion of 

any available TK or community knowledge in conducting reviews and reaching decisions. The 

Inuit Tapiriit Kanatami National Inuit Strategy on Research (NISR) (2018) is a call to advance 

the role of Inuit priorities and knowledge into research in the Inuit Nunangat. The NISR 

identifies five priority areas to focus coordinated action to transform research so that it is 

relevant and meaningful to Inuit: 1) Advance Inuit governance in research; 2) Enhance the 

ethical conduct of research; 3) align funding with Inuit research priorities; 4) Ensure Inuit 

access ownership, and control over data and information; and 5) build capacity in Inuit 

Nunangat research (ITK, 2018, pp.5).   

In the NWT, the GNWT’s Traditional Knowledge Policy (1997) was decades ahead of 

other jurisdictions in attempting to make space for its inclusion in government programs and 

decisions. Section (53.03) states “Aboriginal TK is a valid and essential source of information 

about the natural environment and its resources, the use of natural resources, and the 

relationship of people to the land and to each other, and will incorporate TK into government 

decisions and actions where appropriate.” In addition to the Traditional Knowledge Policy 

(1997), GNWT has also produced a GNWT Traditional Knowledge Policy Implementation 
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Framework (2009), the GNWT Environment and Natural Resources (ENR)Traditional 

Knowledge Implementation Plan (2009), a Best Practices Guide (2008), and various 

departmental workplans and TK Annual Reports (e.g., GNWT, 2014; GNWT, 2015; GNWT, 

2016). At face value, the Mackenzie Valley Resource Management Act (1998) renders 

Indigenous Knowledge and science-based information equally weighted in decision-making, in 

addition to considering the “importance of conservation to the wellbeing and way of life of the 

Aboriginal peoples” (60.1). 

In the NWT, the Mackenzie Valley Resource Management Act (MVRMA) states “In 

exercising its powers, the Review Board shall consider any Traditional Knowledge and scientific 

information that is made available to it” (s.115.1). A guide, the first of its kind in Canada, was 

produced to outline the steps for the inclusion of Traditional Knowledge in the environmental 

impact assessment and related process. These Guidelines for Incorporating Traditional 

Knowledge into the Environmental Impact Assessment Process (2005) are intended to explain the 

review board’s process and expectations for the inclusion of Traditional Knowledge in the 

board’s EIA process. Here, the information of interest from Indigenous knowledge sources is 

framed as “information about the environment and the use and management of the environment” 

that could be used “for establishing baseline conditions, predicting possible impacts and 

determining appropriate mitigation and monitoring methods”. In addition, it is recognized that 

Indigenous knowledge could provide information to the “critical requirements of and potential 

threats to valued components”, identify important information for early screening of a proposed 

development as potentially having a significant adverse impact or of high public concern. 
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Regarding how this information can be found, the Guide (2005) goes on to state that “whether 

and how to provide Traditional Knowledge for use in the EIA process, must ultimately be made 

by individual Traditional Knowledge holders and their communities.” (pp.14). In other words, 

standards for research methods are not mentioned as having a role within “access and incorporate 

the Traditional Knowledge” nor is there an example of types of information useful for an impact 

assessment. This is open for interpretation by Aboriginal organizations who wish to participate in 

the EIA. Unlike the template and guide for the Impact Assessment Act and its predecessor, the 

CEAA 2012 & 2015 guidelines, there is very little detail on information needs within Traditional 

Knowledge of the environment, or for assessment of impacts to Indigenous rights. The 

guidelines focus instead in favour of advice for processes such as hearings, meetings, and issue-

based workshops, and recommendation for respectful listening, gaining community validated 

information, and sourcing information carefully.  

To put this in perspective, the information requirements in the Nunavut Agreement to 

protect Inuit harvesting rights are clearly stated and have been directly applied to the structure 

and function of the NWMB’s goals of the CBMN. The guidelines produced by the IAA are an 

outgrowth of the need to restore faith in impact assessment to adequately consider impacts to 

Indigenous lifeways and their relevant knowledge. The absence of such directive for the NWT 

has implications on the development of information provided to the co-management boards for 

decision-making and leaves the co-management boards with few means to gauge how the 

information is relevant to the project in assessment (Keats, et al., 2018).  
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Current Methods in Indigenous Knowledge and Land Use Studies 

In the 1990s, Indigenous land use and knowledge methods were molded by both 

advances in “computerization” of data and geographic information systems (GIS), and 

information needs emerging from updated case law and the Duty to Consult. Experimentation in 

both understanding the information needs and appropriate formats required to identify possible 

infringements on Indigenous rights by resource development activities were carried out through 

joint government-Indigenous community research programs. As geographic information systems 

(GIS) were becoming more available, the concept and application of participatory GIS grew 

exponentially (Abbot et al., 1998). These technologies enabled better access to database creation 

and spatial modes of displaying and overlaying information. New emphasis on the potential to 

create “inventories” of primarily spatial information, arguably, influenced the field away from its 

grounding in the purpose and application of such exercises (Brooke, 1993), which not only 

demonstrated areas used by Indigenous people, but information related to other, non-spatial 

dimensions of Indigenous interest and concern, including harvesting patterns, frequency, 

intensity, practices, access, and preferences, as well as current and past ecological concerns.  

For example, in the 1990s, the British Columbia (BC) Ministry of Forests designed the 

“Traditional Use Study Program” to develop information sharing and collaboration between 

government, foresters, and First Nations on traditional land use that may overlap with forestry 

activities contemplated by the Crown and its licensees, to meet newly established Crown 

consultation obligations (BC Ministry of Forests, 1995). The Traditional Use Study Program set 

out to spatially record First Nation traditional use activities and cultural heritage, toward the goal 
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of creating an “inventory” of Indigenous site-specific interests. This concept was analogous to 

inventories that are actively developed in tracking archaeological sites. The program aimed to 

facilitate meaningful engagements and consultations in land use planning around locations that 

include physical (archaeological) and non-physical (e.g., spiritual) sites (Ministry of Sustainable 

Resource Management Terrestrial Information Branch, 2003, 4). The Program assumed that by 

distinguishing traditional lands of First Nations from private or Crown-held lands, it assisted the 

Crown in creating “confirmed resource access” (Markey, 2001, p. 9), while also serving the legal 

requirement to identify and avoid infringing on Indigenous rights.  

Traditional land use mapping is now a widely used and federally recognized mechanism 

for researchers to assess the potential impacts of a proposed industrial project on Indigenous 

communities (CEAA, 2012; IAA, 2019). While variation exists within this method, the “map 

biography” or “land use and occupancy” approach is the most prominent. One version of this 

method, focused largely on creating spatial inventories, became widely distributed through 

training materials developed and promoted by Terry Tobias (2000; 2009), a consultant to 

Indigenous groups. His guidebook “Living Proof” (2009) produced by Ecotrust and the Union of 

BC Indian Chiefs, was distributed for free to every Band in BC, and many other communities 

across Canada. Sometimes called the “Tobias Method”, these guidebooks claim to establish best 

practices for the map biography method. 

This approach to traditional land-use projects typically involves survey-style interviews 

with Indigenous elders and individuals who participate in the subsistence economy within the 

community. Information about the use and knowledge of the land is recorded, including seasonal 
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patterns of activities, and ecological knowledge and concerns (Tobias, 2009). Site-specific 

information, such as hunting, fishing, trapping, or plant gathering areas, as well as trails, cabins, 

spiritual sites, and habitats are annotated on maps. A profile of the community’s land use 

patterns and subsistence needs is then created by aggregating each participant’s information. 

These results partially illustrate the extent of land traveled for subsistence needs and the location 

of activities mentioned. The density of areas mapped also are considered to imply a crude 

estimate of land use intensity (Weinstein, 1993). The study may result in a written report of what 

is shared in interviews, and aggregated category maps depicting the subsistence activities 

described. These studies are also considered to constitute documentation of Traditional 

Knowledge capable of bringing forward valuable local insights to meet resource management 

endpoints (MacKinnon, Apentiik, Robinson, 2001), or for use in assessing potential overlapping 

impacts of land uses on Aboriginal rights (Keats et al., 2018).  

What is Community-Based Monitoring?  

As a subject, community-based monitoring for the inclusion of Indigenous knowledge in 

resource management decisions is just beginning to emerge. CBM appears to arise, at least in the 

NWT and Nunavut examples below, in connection to co-management agreements calling for 

greater collaboration between scientists and local knowledge holders, and new requirements for 

Indigenous knowledge inclusion in resource management beyond considerations in 

environmental assessments and consultation. Local knowledge is increasingly recognized as 

relevant to conservation tasks and identifying historical baselines and environmental change and 

improving planning and resource management (Thornton & Scheer, 2012). CBM has emerged as 
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a method to bring Indigenous knowledge into the foray of subject matter previously dominated 

by science-based inquiry, often with the intent of providing this information alongside other 

datasets (SENES, 2007). The development of CBM approaches were also likely fueled by a 

growing discontent with how Indigenous knowledge is meaningfully considered in resource 

management decisions. Regulatory processes often rely on conventional traditional use and 

knowledge studies for evidence, and/or presentations at hearings, where many communities 

experience that their evidence is not considered in the environmental assessment decision as 

intended (Ellis, 2005). Outside of the environmental assessment sphere, Traditional Use Studies 

are not designed to address research questions pertaining to cumulative impacts, environmental 

change, and thresholds that are of high interest to Indigenous communities to participate in co-

management settings. Indeed, while many Indigenous knowledge studies exist, few science-

based projects engage these knowledge systems with the goal of meaningful synthesis or 

integration (Agrawal, 1995; Nadasdy, 1999; Cruikshank, 2001; Agrawal, 2002;  Simpson 2004; 

Cruikshank, 2005; Nadasdy, 2005; Wilson, et al., 2006; Berkes, 2009; Thornton & Scheer, 

2012).  

Community-based environmental monitoring is generally defined as the gathering of 

environmental information by members of a community (Gofman, 2010, p. 6). Where 

monitoring is defined as a “planned, systematic and periodic assessment of temporal and spatial 

trends in ecological, social or economic phenomena” (Villasenor et al., 2016, p. 1). With CBM, 

people’s senses, thoughts, meanings, practices, language and culture, are the instruments attuned 

to monitor the environment. In the case of Indigenous people, their collective rights become the 
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underlying authority on which monitoring is conducted (Keats, 2019). For environmental CBM, 

this involves gathering information through a variety of tools and methods, including on site data 

collection/documentation, qualitative surveys, interviews, workshops, etc. (Gofman, 2010, p. 6). 

This information is then analyzed in order to track and evaluate the condition of valued 

environmental components, understand environmental change, concerns, and incidental 

environmental observations that are important to people. Depending on the program, this 

information is expected to inform decisions about land use and environmental management. This 

is a theoretical description, however. In application, as I will describe in more detail below, some 

CBM programs are not designed to collect information, or if they do collect information it is 

rarely applied in resource management decisions. 

Variations of CBM programs. Gofman (2010) identifies types of CBM programs, each 

characterized by methodology and the level of inclusion of local knowledge and epistemology in 

their design and implementation. These include Citizen Science, Community Participatory 

(Human Sensors), and Specialized Sentinel (Guardian/Ranger Patrols). Keats et al., (2018) add a 

fourth category called Cultural System-Based Monitoring. These categories provide a helpful 

means to recognize the considerable differences in methodology and involvement of local 

knowledge within the umbrella term of CBM.  

With citizen science, for instance, participants are generally trained to use scientific 

instruments and protocols to record scientific data and are then dispatched to conduct monitoring 

in a prescribed manner, drawing very little from qualitative local perceptions.  
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In direct contrast, community participatory monitoring programs use social science 

methods and tools such as surveys, interviews, and workshops to understand local knowledge 

about environmental conditions and changes, past and present (Keats et al., 2018). Community 

participatory-style monitoring most closely resembles Traditional Land Use studies, and in my 

experience in the NWT the terms are often used interchangeably with this type of study. The 

results of such studies are considered compatible and integrated with past participatory mapping 

research.  

Specialized Sentinel methods that typify many Indigenous guardian program partnerships 

with Parks Canada or Environmental Non-Governmental Organizations (ENGOs) often focus on 

carrying out patrols to “keep watch”. Like the Canadian Rangers, these programs are not 

formally set to gather, accumulate, and manage information or knowledge from monitors for use 

in decision-making or resource management (Keats et al., 2018). Language used to describe 

sentinel patrol-style programs often emphasizes their role in conservation, stewardship, and 

enacting territorial authority (see TNC Canada, 2017; Indigenous Leadership Initiative, n.d.). 

https://www.ilinationhood.ca/).  

Where Specialized Sentinel methods use local people to patrol areas and follow a 

prescribed plan according to external information needs and agendas, Cultural System Based 

Monitoring programs recruit participants to record observations as part of their normal 

harvesting activities. Cultural System Based Monitoring uses the traditional monitoring 

mechanisms already in place in harvesting communities that are used to ensure the safety and 

sustainability of these practices. For example, a Cultural System Based Monitoring program may 

https://www.ilinationhood.ca/
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ask hunters—who are already gathering information and sharing it with one another anyway—to 

carry handheld devices with them on their regular trips out on the land. The hunters use these 

devices to record observations they deem notable based on their knowledge and experience, and 

their harvesting activities. Over time, the information they collect can be used to understand and 

track change, or monitor potential impacts from development or climate change, including signs 

of the presence/absence of animals, animal behaviour, changes in habitat, weather, etc. (Keats et 

al., 2018).  

Within these categories, CBM programs include varying degrees of involvement by 

outside stakeholder groups. The term “community-based” implies that monitoring is “undertaken 

by local stakeholders using their own resources and in relation to aims and objectives that make 

sense to them" (Danielsen et al., 2014, p. 15). However, other definitions of CBM treat 

“community” as a unit that signals collaboration. For example, the Ecological Monitoring 

Assessment Network defines CBM as "a process where concerned citizens, government 

agencies, industry, academia, community groups and local institutions collaborate to monitor, 

track, and respond to issues of common community concern" (Whitelaw, 2003, p. 4). Johnson et 

al.’s (2016) definition of CBM places a larger emphasis on communities as drivers of the CBM 

process; “a process of routinely observing environmental or social phenomena, or both, that is 

led and undertaken by community members and can involve external collaboration and support 

of visiting researchers and government agencies” (2).  

There is a range of types of CBM in both the degree of outside involvement and how 

these programs may generate information, and for what purpose (Brammer et al., 2006; Johnson 
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et al., 2016). On one end of the spectrum, CBM projects begin and are led solely by the 

community to address community needs (Brammer et al., 2006). On the other end, the needs and 

agendas are defined through the involvement of outside stakeholders or funding agencies, but 

carried out by trained local people (Johnson et al., 2016). Lawrence (2006), categorized 

programs according to how information is used in decisions, ranging from merely consultative, 

and provided to a central agency or decision-making body, or is implemented by the community 

for use in their own decision-making process. 

Within this range, community member participation may happen with or without outside 

help and influence in the process of identifying needs, goals and methods, through to data 

collection, analysis and interpretation, disseminating results, and contributing results to decision-

making (Danielsen et al., 2014; Gofman, 2010; Johnson et al., 2016). Some CBM initiatives are 

led by outside stakeholders with the intent of addressing community interests and building 

capacities for scientific and/or monitoring research. However, CBM implies that the endpoints 

and information-gathering interests are not solely the concern of outside stakeholders, but apply 

to local people and largely include the intimate knowledge that they have of their environment 

(Johnson et al., 2016).  

Today it is understood that monitoring the direct, indirect and cumulative effects of 

management decisions, industrial development, and other drivers of environmental change, is 

critical to protecting Aboriginal and treaty rights to traditional land use (Raygorodetsky & 

Chetkiewicz, 2017, p. 10). CBM recognizes that local residents have a central role to play in this 

monitoring, and that applying their knowledge, skills and practices in the development and 
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implementation of environmental monitoring can be an effective and meaningful way of 

integrating Traditional Knowledge into responses to impact assessment, cumulative effects 

frameworks, and other resource management endpoints.  

How are these methods working? Theoretical considerations   

The need for evidence from Indigenous communities to demonstrate and defend land 

claims, respond to impact assessment and resource development events, and participate in state-

led land use planning has created an array of methods, professionals, and also, by way of 

challenges within, have revealed important flaws in methods, theory, and application. Like a 

sailboat with no wind, while the official policy structures exist, challenges remain in the 

movement of Indigenous knowledge into governance decisions and actions.  

While map biography methods have been effective in showing land use patterns that 

conflict with industrial development plans in a format legible to industry, governments, and 

communities, there remain major challenges. There is an absence of critical academic literature 

examining the appropriateness of traditional land use mapping methodology to produce 

sufficient and relevant information for impact assessment and resource management decisions 

(Olsen, 2016). Practitioners often do not publish their research (Chapin, Lamp, Threlkeld, 2005; 

Ray, 2011) and so do not have the opportunity to critically reflect on their successes and failures  

–  this is particularly troubling given the emergence of an orthodoxy around a single, dominant 

method for “Indigenous mapping.” Adaptation of this methodology in response to updated 

information needs has also occurred at a glacial pace, while technical advancements in geospatial 

tools have rapidly improved levels of access and control that Indigenous communities can have 
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over their recorded knowledge. For example, recent updates to research tools that have been 

labelled as “innovative” entail mere technical updates through using direct-to-digital mapping 

instead of paper maps, and instead of data points, considering map locations as “values” with 

available attribute descriptions (see Olsen, 2016). 

How Indigenous knowledge is compared to science-based knowledge. Johnson (1992) 

compiles a list outlining major differences and challenges between Indigenous knowledge and 

science-based knowledge systems discussed in several major works on the subject at the time 

(including Usher, 1986; Osherenko, 1988; Johanon & Ruttan, 1991; Berkes, 1993; Wolf et al., 

1992). Johnson (1992) recognized the hybridity and interconnections between systems of 

knowledge through time, drawing the conclusion that neither Indigenous knowledge or science 

should be judged according to generalizations or fixed understandings of the past.  

Akena (2012) illustrated that hybrid knowledge, as a product of complex interactions, has 

a difficult place in the study of Western knowledge because Western knowledge is considered by 

positivists as ubiquitous: objective, universal, and legitimate. Tsuji & Ho (2002) argued that 

difficulties surrounding the inclusion of Indigenous knowledge in science-based resource 

management settings occur when differences between the knowledge systems, rather than 

similarities, are emphasized. By focusing on similarities within these heterogeneous systems, and 

how Indigenous knowledge and science are created, complementary aspects can be identified 

that would enable them to work together to address environmental issues. At risk in this process 

of locating overlaps, however, is that science is considered the standard against which 

Indigenous knowledge is deemed compatible, and only that which is easy to fit within science is 
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kept while all other context is stripped away (Johnson, 1992; Doxtater, 2004). This process splits 

Indigenous knowledge into aspects that relate to natural science and those that do not, leaving the 

nature-culture, belief-knowledge binary intact (Green, 2008, p. 42). 

While there is value in attending to, defining, and understanding Indigenous knowledge 

as it relates to science, Agrawal (1995) argues that maintaining the separation itself is 

problematic. Attempts to separate (as independent) and fix (as stationary and unchanging) 

Indigenous knowledge deny the overlapping and interactive nature of the interplay between 

science and Indigenous knowledge(s)—and, arguably, of knowledge itself (Agrawal, 1995, 

p.14). For these reasons, Agrawal (1995) countered popular discourse that maintains this 

dichotomy.   

Historiographies of science grapple with new ways of understanding science both as a 

globalized network, and an aggregate of local, itinerant, and reflexive processes. These studies 

reveal that scientific knowledge is shaped by political aims (Beinhart, Brown & Gilfoyle, 2009), 

encounters with Indigenous cultures (Safier, 2010; Harrison, 2005), and hierarchical treatment of 

knowledge from the periphery to the imperial centre (Harrison, 2005; Akena, 2012; Pulla, 2016). 

McOuat (1997) added to this point, noting that science is also “localised knowledge  –  

originating, for example, in the practices of laboratories and statistical surveys  –  in encounter 

with other, different types of situated knowledge.” (n.p). In resource management settings, this 

way of viewing science helps to unpack the construction of this dichotomy, and the long 

forgotten problems that these classifications entail that make them bound to fail: that there is 

simply too much heterogeneity that exists within “western science” and Indigenous knowledge to 
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separate them neatly. Indigenous knowledge and science are mutually influencing knowledge 

systems and can never be separated or fixed in time and space (Agrawal, 1995). Nonetheless, this 

dichotomy is embedded and continually interrogated and reinforced in Canadian and Indigenous 

relationships in natural resource decision-making 

Using science to document and portray Indigenous knowledge. As few critical voices 

point out (see Natcher, 2001; Usher, 2000; Markey, 2001, Nadasdy, 2003), the Indigenous 

territorial mapping method, originally anchored in the qualitative, interpretive and 

interdisciplinary anti-racist advocacy of “counter-mapping” (Pulla, 2016), has gained popularity 

in part due to a perception of scientific objectivity afforded by quantifying land use with simple 

map features. Indeed, proponents of the dominant methods in traditional use and knowledge 

mapping—the “Tobias method”—promote this method on the basis that it can “meet the 

standards of scientific scrutiny” (http://www.ki-culturalatlas.ca/atlas/). Within this discourse, 

Indigenous knowledge is considered useable when it conforms to Western science-based 

research perspectives and values. It is assumed that if Indigenous knowledge, as represented by 

points on a map, is gathered using a process of “scientific rigour and validity” that it becomes 

legitimate for consideration (Olsen, 2016, p. 349; Tobias 2000, 2009).  

Nadasdy (2003) criticized the trend of applying objectivity and scientific authority to 

Indigenous knowledge through a critique on the operation of power, representation, and politics 

in wildlife co-management in the Yukon. Science-based research often only takes aspects of 

Indigenous knowledge that may provide direct, quantifiable, empirical land observations and 

information; thus Indigenous knowledge becomes “scientized” and all contextual information is 

http://www.ki-culturalatlas.ca/atlas/
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discarded (Agrawal, 2002). Rather than approaching it as a complete system of knowledge that 

can inform science-based management alone, Indigenous knowledge is converted into objects of 

science by breaking it down into easily-consumed “TK nuggets” for science in environment and 

resource management (Cruikshank, 1998; Nadasdy, 2003). 

In her thesis on understanding the Traditional Use Study (TUS) as a methodology for 

gathering and interpreting traditional ecological knowledge, Markey (2001) found that the 

inventory-based design of the Ministry of Forests’ Traditional Use Studies, and its focus on 

quantifiable spatial data, resulted in losing the qualitative information about the Indigenous 

knowledge on the management of ecosystems, and the fact that this recorded land use shifted 

with the seasons and every year (Markey, 2001).  In its format, it excluded material relating to 

the knowledge or meaning of the sites recorded, stripping away both context and material needed 

to consider the significance of locations to the maintenance of Aboriginal rights. This 

methodology shares resemblance to Tobias’ “Use and Occupancy Mapping” method. With this 

ongoing popularity of spatial quantitative data over qualitative description, the bar is set low for 

what can be expected to be understood from Traditional Use Studies other than some members 

of the community visited certain areas on the land at some point. 

Tobias’ handbook on Indigenous mapping appears built on similar positivist notions of 

empirical truth and objectivity afforded through the technically-oriented subject of mapping. It is 

concerned largely with regimented data recording techniques aimed at map quality, accuracy, 

and transparency so that the data and methods will hold up to the scientific scrutiny that the 

audience for these studies is expected to have (see Tobias 2000, 2009).  
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Who exactly the audience might be, and what information needs they might have that 

could be met by research using the Tobias method is not covered through these training 

resources. Aside from providing proof of existence, it is not clear how the results of the Tobias 

method could inform other information needs that are updated by regulatory and legal 

precedents, such as those stated in the Practitioner’s Guide to Federal Impact Assessments 

Under the Impact Assessment Act (Government of Canada, 2019). 

Reductionist representational models. Conventional Traditional Use Studies for impact 

assessment and land use planning settings distill Indigenous life-ways and interrelationships with 

the environment and cultural sustainability into a “traditional use site”, similar to the way 

heritage sites are recorded (Markey, 2001). This allows these sites to be incorporated into 

databases that can be viewed with other corporate land use information, such as a Geographic 

Information System (GIS). There is a tendency that studies submitted to a regulatory process end 

up “ethnographically thin,” and present future scenarios that demonstrate little understanding of 

the present conditions and their relationships with Indigenous land use (Westman, 2013). 

MacKinnon, Apertiik, and Robinson (2001) reviewed Traditional Land Use Studies 

conducted by government and industry to see the extent that information contributed to resource 

management in Alberta. They examined how barriers to using this information could be 

addressed, as well as ways to improve collaborative relationships for co-management. The 

barriers they identified included doubts about the validity of Traditional Knowledge research as 

compared with science resulting from issues with revealing and understanding methodology for 

research on Traditional Knowledge. Both industry and government demonstrated that their 
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expectations for incorporating Traditional Knowledge would be that it would be an “add on” to 

their already established research systems (MacKinnon, Apertiik, and Robinson, 2001, p. 483). 

Reminiscent to the inventory approach of the BC Ministry of Forests, here, if Traditional 

Knowledge is to be combined with science for resource management planning, “it needs to be in 

a format compatible with industry and government technology” (MacKinnon, Apertiik, and 

Robinson, 2001, p.482). By this perspective, rather than treating the spatial data as a 

representation of the memories described within a larger body of qualitative work, it is expected 

to be comparable, on its own, to the standards of other types of spatial, biophysical data. As 

MacKinnon, Apertiik, and Robinson (2001) note, this “add on” approach to Traditional 

Knowledge is used explicitly to identify land uses that overlap with proposed development to 

assess the amount of mitigation required for development to proceed, nothing more. However, 

this approach is often insufficient to explain other factors important to inform mitigations, such 

as land use preferences, frequency, seasonality, current harvesting needs and harvesting 

intensity, let alone how this knowledge of the environment may inform an assessment of valued 

components.   

The reductionist aspects of Traditional Use Study research practices also involve 

problems of completeness and community representation (Natcher, 2001). Thoroughness of 

research to understand the land use patterns of a community is subject to the funds available, the 

skills of researchers, and the timeline of the project. Studies submitted to formal impact 

assessment process to represent a community’s interests may be based on interviews with only a 

fragment or non-representative sample of land users in the community, who may be selected on 
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the basis of familiarity with the research process or with the individuals who recruited them, and 

not on their land use knowledge or practices. Female land use is often excluded or 

underrepresented in this research, reducing the visibility of women’s subsistence activities, 

thereby placing these aspects more at risk than land used by men (Natcher, 2001). To put this 

problem in other terms, in service of scientific rigour and accuracy, conventional Traditional 

Land Use research approaches fail to deliver more appropriate benchmarks for social research in 

the humanities and social sciences, such as Geertz’s (1973) notion that ethnography’s goal is to 

produce “thick description.” 

Research outputs and knowledge mobility. The inappropriate theoretical underpinnings 

and limitations of the Traditional Use Study to provide sufficient information to understand 

potential infringements to Indigenous rights haunt the impact assessment process. While I 

believe that many EAs receive information submitted by Indigenous communities of varying 

degrees of applicability to the process, no single authority has put this problem so frankly and 

publicly as Justice Vickers in Tsilqot’in Nation v. BC (2007 BCSC 1700). He identified one of 

the major weaknesses in the BC resource management system: the paucity of information 

available that could inform such a system on a whole. He pointed out that information, such as 

community harvest needs and wildlife populations, were simply not known.  

[1293] At present, British Columbia does not have a database that provides information 

on the individual species of wildlife or their numbers in the Claim Area. The Province 

has not conducted a needs analysis which would inform decision makers on the needs of 

the Tsilhqot’in people related to their hunting, trapping and trading rights. Such an 
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analysis would ensure those needs are addressed when planning and conducting forestry 

activities. The absence of a database or a needs analysis indicates that Tsilhqot’in 

Aboriginal rights in the Claim Area are not a priority with respect to timber harvesting 

and other forestry activities. 

Conventional Traditional Use Studies are not designed to gather the types of information Justice 

Vickers identified as needed to understand impacts of decisions on the Tsilhqot’in people.3  

Research paradigms and disciplinary tension 

The majority of literature reviewed takes Indigenous knowledge at face value, rather than 

the disciplinary influences that may be at play in its consideration. Science, like Indigenous 

knowledge, is localised knowledge, but it originates in local laboratory and statistical practices, 

and in encounters with other knowledge systems (McOuat, 1997). Unlike science, Sillitoe (2000) 

identified that Indigenous knowledge follows no consistent theoretical model. However, this is 

an unequal, and incomplete comparison. Just as the study of water quality relies on the natural 

sciences, the study and interpretation of Indigenous knowledge systems relies, theoretically, on 

 

 

3 Further, the concept of a “database” repository of information that Justice Vickers refers to is reminiscent 

of the BC Ministry of Forests attempt at creating an inventory of First Nations land use and interests. Such a 

database was unable to overcome issues of confidentiality, ownership, and access to information through its very 

structure. If First Nations shared information, it was on the basis that details of their use and valued areas were 

withheld; however, this worked to further decontextualize and strip meaning from this data for use by the Province 

(see Markey, 2001). To take Justice Vickers critique further, I would add that such a repository would require a 

means to address issues of confidentiality, and ownership and access to information, in addition to identifying 

research methods for such a needs analysis that reflects the Tsilhqot’in worldview.   
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disciplinary theory within the domain of anthropology and geography. The theoretical influences 

of both Kuhn (1962) and Latour (1987) influence important critiques of this field (i.e., Green, 

2014; Henri, 2012, Agrawal 1995, McOuat, 1997) through reframing challenges from a 

knowledge mobility and commensurability perspective, moving beyond these well-worn debates 

that have never really served to find solutions anyway.  

Thomas Kuhn and incommensurable paradigms. Considered perhaps the most 

significant work on the philosophy of science in the 20th century, Thomas Kuhn’s The Structure 

of Scientific Revolutions (1962) aimed to “conceptually transform” (p.8) ideas about how science 

works. His introduction of the concept of the paradigm has become an irreplaceable window to 

understand the assumptions or “rules” of a research community (Bird, 2012). Kuhn’s notion of 

incommensurable paradigms to understand tensions and competitions between epistemological, 

ontological, and axiological frames, is an underutilized way to assess the appropriateness of 

research applied to documenting Indigenous land use and knowledge for application in resource 

management considerations, and then to attend to understanding scientific and Indigenous 

knowledge systems and their inter/intra-relationships. The paradigm is an intellectual framework 

that makes research possible. As it encounters information that does not align with its 

assumptions, these differences or “anomalies” are either dismissed, lead to discovery, or can fuel 

complete shifts, or revolutions for new paradigms (Kuhn, 1962).  Kuhn’s work is foundational to 

understanding tensions between paradigms. He argued that observation and experience alone 

cannot determine the essence of a scientific community. There is simply greater diversity and 

distinctions that constitute the nature of a paradigm that defines a scientific community. With 
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these differences, Kuhn discusses the concept of incommensurable ways of seeing the world, and 

of practices of science within it (p. 4).   

Using Kuhn’s concept, we can view science as a body of systematic, organized, 

knowledge, and like other knowledge and belief systems, it has a history, and it changes through 

time. To consider how it interacts with Indigenous knowledge, understanding it as both a method 

of research and a “culture” in the anthropological sense (McOuat, 1997, p.9) is helpful. 

McOuat (1997) identified the fundamental characteristics of science, and the particular 

approach to knowledge that set it apart from other organized knowledge systems. Of key interest 

to the discussion of science’s relationship to Indigenous knowledge systems is its need to strip 

away subjectivity to arrive at the study of an object without the influences of the values, 

assumptions, or influences of the researcher. This “view from nowhere” assumes that objects are 

independent and can be understood through science’s pure encounter with the object of study 

(McOuat, 1997, p.7). It is through this pure encounter – often requiring reducing problems into 

smaller parts suitable for analysis – that facts emerge, unhindered by biases. If not rationality 

itself, the scientific method is the cultural basis for what is considered to be rational. Fact-

gathering is tethered into manageable proportions through the development of a hypothesis, or a 

statement of inquiry that is then made into a testable form by the scientist. 

However, this “view from nowhere” is a narrow understanding of science: while 

objectivity is the “view from nowhere”, a hypothesis can come from anywhere – hunches, 

beliefs, values, and experiences of the inquirer.  McOuat (1997) identified this point as a sort of 

“universal caustic acid” (p.8) that can cut through any form of knowledge by subjecting it to a 
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testable claim. Science, then, is built to question fundamental belief systems: while hypotheses 

are built from cultural systems, following prescribed methods of science, they can be aimed at 

subject matter from any belief system, including that of non-western societies. 

Wrapped up in this belief system is a particular conceptualization of nature. Science tends 

toward questions about nature that are set by “notions of control and measurement” (McOuat, 

1997, p.9). Assumptions about the world exist outside of the scientific method, and habits 

relating to questions about nature, for instance, are culturally generated. Referencing Thomas 

Kuhn’s The Structure of Scientific Revolutions, McOuat (1997) attended to the cultural 

assumptions underlying these fundamental characteristics of science. Understanding that science 

is intimately grounded in the perspectives of the scientist and his/her community, it becomes 

easier to recognize the influences that this community has in the designing of research questions, 

interpretation of results, etc. In other words, without taking away the power of science and the 

value of truth-seeking or an objective lens, McOuat pointed out that our link to the “object” is 

stronger than is otherwise thought (McOaut, 1997, p.9). Science, then, is not neutral or apolitical. 

It is a form of localized knowledge, emerging from local settings, by practitioners influenced by 

ethics, politics, and cultural beliefs about the role of the natural world in relationship to humans. 

It has encounters with other forms of knowledge, which in turn influence its claims. Regardless 

of this shift in understanding science, assumptions of what it consists of and what it represents 

are so broadly applied and mask the sources of difficulty encountered through these differences, 

especially within the disciplines that identify as “science” may be functioning from an altogether 

different paradigm. As Clifford Geertz (2001) writes: 
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 Using the term “science” to cover everything from string theory to psychoanalysis is not 

a happy idea because doing so elides the difficult fact that the ways in which we try to 

understand and deal with the physical world and those in which we try to understand and 

deal with the social one are not altogether the same. The methods of research, the aims of 

inquiry, and the standards of judgement all differ, and nothing but confusion, scorn, and 

accusation—relativism! Platonism! reductionism! verbalism!—results from failing to see 

this (n.p).  

Bruno Latour’s theory of science.  Bruno Latour’s Science and Action (1987) is 

recognized as a key theoretical argument and pathway to correspond or correlate knowledge 

produced in the academy, across disciplines, localities, and cultures (Safier, 2010). Bruno Latour 

(1987) developed a theory of science that looked at the “making” of science as the building of 

networks, unchained by individuals, technology or even disciplinary boundaries. Helpful for 

applying a frame outside of the science-Indigenous knowledge dichotomy, Latour’s concept of 

“immutable mobiles” allows for knowledge to travel, accumulate, and cross perceived 

differences in disciplinary or cultural worldviews. It means things that function as an “immutable 

mobile” such as the printed press, maps, or data can be made mobile while also being kept stable 

so that they can be “accumulated, aggregated, shuffled, compared and used for calculations” 

(Latour, 1987, p. 223). This concept makes movement between signs and signifiers and back 

possible, enabling ideas to be combined, cross large distances, reach and be superimposed by 

multiple actors, creating new insights across differences. Rather than being divided between 

what is a social influence and what is science (which Latour demonstrates is impossible), it is 
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more impactful to draw out and legitimize the connections between these things, which can be 

borne through the “immutable mobile”. Indeed, barriers to understanding knowledge are brought 

in practice through “their organization by discipline and by object” (Latour, 1987, p. 16), 

denying this mobility of knowledge and two-directional impacts. This is significant for the study 

of interdisciplinarity, knowledge co-production and incommensurable paradigms because it 

locates areas where knowledge travels in spite of or in place of these disciplinary barriers. 

Following the work of Latour, to conceptualize science, then, involves “rethinking the 

division between objects and subjects; objectivities and subjectivities; knowledge and belief” 

(Green, 2014, p. 42). Green (2014) identified that this binary between Indigenous knowledge and 

science was the source of an intellectual dead-end to pathways of integration, and must be 

disrupted. To do this, new frames to think about the problem are required. She proposed framing 

the Indigenous knowledge / science dichotomy according to the research disciplines involved in 

their dissemination, and how these are “incommensurable” (Kuhn 1967) then examining how the 

disciplines can work together from a research paradigm perspective. Green (2014) suggested that 

the major arguments about the inclusion of Indigenous knowledge in science-based research 

derive from difficulties within the modernist and post-modernist paradigms, in other words, in 

contrasting assumptions in the epistemological and ontological assumptions underlying these 

paradigms. Green (2008) asked new questions about underlying assumptions about knowledge to 

assist in understanding how ‘self’ and ‘other’ may manifest in science-Indigenous knowledge 

dualism, explore power and knowledge, and the role of cultural relativism. Unlike other literature 

reviewed, Green (2014) asserted that knowledge incommensurability, or "irremediables" derive 
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more from the paradigmatic research frame than they do from any of the ways of knowing being 

discussed. Under this reasoning, attending to paradigmatic research frames provides a theoretical 

basis to understand bridges to knowledge co-production and knowledge mobility, and the 

challenges inherent within.  

Reflections 

A critical examination of the appropriateness of Traditional Use Studies to meet updated 

information needs is required (Olsen, 2016). The dogmatic application of Traditional Use Studies 

to demonstrate a range of information has meant that research practitioners conform to assumed 

standards of laws of evidence, even if standards may not reflect updated case law, or developing 

impact assessment needs for that matter.  

The political and historical context behind the development of the inclusion of 

Indigenous knowledge and land use information in resource management in Canada provides a 

critical understanding of the challenges at hand within methodologies such as CBM. As I 

demonstrate in this review of literature, these challenges include epistemological, operational, 

structural, and methodological quandaries that the philosophies of Kuhn (1962) and Latour 

(1987) provide a helpful frame to unpack. In the following Chapters, I use this foundation to 

examine CBM methodology through subject matter that has emerged through two case studies 

involving interviews with CBM practitioners.  
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Chapter 4: Case Study 1— The Nunavut Wildlife Management Board Community Based 

Monitoring Network 

  

In this chapter I introduce the potential of CBM for inclusive resource management 

through a case study of the Community Based Monitoring Network (CBMN), run by the 

Nunavut Wildlife Management Board (NWMB) in three Nunavut communities, pursuant to the 

Nunavut Agreement. I discuss the regulatory and co-management setting that formed its 

inception, its methods, tools, and approach to mobilize Indigenous knowledge for resource 

management applications.  

The Nunavut Wildlife Management Board Community Based Monitoring Network 

Formed through the largest Indigenous land claim process, Nunavut is both the largest 

and least populated of all the territories and provinces in Canada and is also the site and subject 

of an overwhelming amount of research. Quite possibly the largest community-based monitoring 

program of its kind in Canada, the Nunavut Wildlife Management Board’s Community Based 

Monitoring Network (CBMN), offers an important example to understand the use of CBM 

methodology to create knowledge flows from Indigenous people into resource management 

decisions. As a territory founded on the principles of co-management, this unique version of 

CBM was developed to be a key instrument for wildlife management that could include both the 

knowledge of harvesters and a frame to protect the harvesting needs of Inuit.   
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The Nunavut Wildlife Management Board (NWMB) was created through the Nunavut 

Agreement (1994) to be the main instrument to both manage and conserve wildlife (and wildlife 

habitat) “for the long-term benefit of all Nunavut residents” while also “fully respecting Inuit 

harvesting rights and priorities” (https://www.nwmb.com/en/about-nwmb). It is a co-

management board with nine appointed members. Responsibilities of the board under Article 5 

of the Nunavut Agreement include; establishing, modifying, or removing levels of total allowable 

harvests and non-quota limitations; determining basic needs levels and allocating surpluses; and 

conducting long-term harvest studies, as a requirement of the Nunavut Agreement to ensure that 

enough catch is set aside for Inuit harvesters’ livelihoods. 

The Board’s activities include developing wildlife management plans, including piloting 

species specific community-based management, funding and assisting with wildlife and IQ 

research, and development of research to understand Inuit harvesting Basic Needs Levels 

(BNLs) and establishing harvesting quotas. Given the immensity of both the information needs 

and the geographical area the board is concerned with, it coordinates these activities with 

Nunavut's 27 community-based Hunters’ and Trappers’ Organizations (HTOs) and three 

Regional Wildlife Organizations. These organizations represent harvesters and harvesting at the 

local and regional levels, while the NWMB oversees wildlife management throughout the 

Nunavut Settlement Area. Further, the NWMB coordinates efforts with other co-management 

bodies formed by the Nunavut Agreement to manage land and resources, and with territorial and 

federal agencies. These include the Nunavut Planning Commission, the Nunavut Impact Review 

Board, the Nunavut Water Board, and the Nunavut Surface Rights Tribunal, Nunavut Tunngavik 

https://www.nwmb.com/en/about-nwmb
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Incorporated, Inuit Tapiriit Kanatami, Nunavut Inuit Secretariat, the Government of Nunavut’s 

Department of Environment, and various federal governmental agencies: the Department of 

Fisheries and Oceans, Parks Canada, the Canadian Wildlife Service, and Aboriginal Affairs and 

Northern Development Canada (https://www.nwmb.com/en/about-nwmb). 

The Nunavut Wildlife Management Board’s Community Based Monitoring Network 

grew out of the recommendations and lessons of the Nunavut Wildlife Harvest Study (NWHS). 

The NWHS, was an ambitious, survey-based regional harvest study program designed to gather 

information to understand the basic needs of Nunavummiut families for country food, and to 

assist with issues related to conservation and wildlife management. To produce high confidence 

results, the NWHS needed a significant proportion of harvesters at different levels of harvesting 

intensity reporting consistently throughout the entire period (CBMN Interviewee #2).  It was 

difficult to both recruit and maintain respondents through delivering paper household surveys 

door-to-door and using self-reporting. A review of the NWHS five-year survey period described 

the challenges of a survey of this scale to present statistically significant results, as well as its 

limitations with engagement on the study purpose, challenges with execution and delivery of the 

survey tool itself, and resulting issues with the reliability of data, data confidence, and 

integration of Inuit knowledge and interpretation (Priest, 2006).  

The Community Based Monitoring Network Method and Tools. This critique 

inspired the NWMB to develop a new method and technological tool to get the information they 

needed from Inuit harvesters themselves. The methods and objectives proposed with the CBMN 

were and continue to be an experiment, nothing quite like it had been tried before. In January 

https://www.nwmb.com/en/about-nwmb
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2012, the CBMN debuted as a pilot program to test applicability to the objectives of the NWMB 

and its adequacy to resolve the known challenges of research on this subject and at this scale. 

The CBMN method was designed to go beyond gathering information on BNL, but also to be a 

source of  “Inuit and local ecological knowledge, for use in identifying management zones, areas 

of high biological productivity, and critical harvesting areas, documenting species abundance 

and movement patterns, setting wildlife research and management priorities, and directing 

further research efforts” (NWMB, http://www.nwmb.com/). The objectives have grown in 

subsequent years to improve the information available for use in:  

“a) identifying management zones, areas of high biological productivity, and critical 

harvesting areas; b) documenting species abundance and movement patterns; and c) 

setting wildlife research and management priorities and directing further research 

efforts.” (NovaSila Consulting Inc., 2019) 

Using a custom-built software program that runs on the devices, harvesters record the fish 

and animals they harvest in the location they harvest them. They also record their travel routes as 

well as observations they make along the way, such as the animals they might see on their 

travels, the weather and water/ice/trail conditions, and other notable aspects about their harvests. 

They record this by filling out simple forms, taking photos, and setting the device to record their 

travel route. They also, often using the audio function, describe the kind of day it was when they 

went, and anything unusual and notable from their perspective as experienced locals. In the same 

way that the oral recordings are casual, the photos are the same, each providing details about 

practices and conditions. Harvesters are trained and encouraged to share what is meaningful to 

http://www.nwmb.com/
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them about the day and what they see. As this commentary is based on their knowledge of the 

area, these observations are likely much the same as what they would typically comment on to 

another hunter or family member back home, or share on social media.  

The technology they use was designed to reduce the burden of information collection by 

hunters who are both preoccupied by the activity of harvesting and may have low levels of 

literacy. It replaces the need to write down GPS locations, dates, and times on paper to later pair 

with a photo/or a description—these things are recorded and paired together automatically in the 

field. The software also functions to create a track showing the distance they travel, and will 

pinpoint any photo, form, or audio recording on a map back in the central database. The 

information is easily transferred from the device to the database using WIFI. And once inside, 

the information can be viewed, searched, aggregated and made into maps, reports, or 

presentations.  

The CBMN pilot project (2011-2012) had three communities (39 harvesters): Cambridge 

Bay (~10), Arviat (~25), Sanikiluaq (~5). Since moving into a full-fledged program, CBMN 

monitors have gathered more than seven million waypoints, and nine thousand observations and 

data on harvests of keystone Arctic species during more than five thousand on-the-land trips 

(NWMB, 2019). The current ongoing program involves three communities and rotates to three 

new communities every three years.  

Participating harvesters are recruited through an engagement process and are provided 

training on how to use the technology and what and when to record while they go about their 

usual hunting activities. In the beginning of the program, harvesters were paid a nominal amount 
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with each data report they provide to their HTO. Now, the NWMB has replaced this with a 

lottery system where new harvesters get their name “in the hat” for every hour spent/traveling on 

the land and for harvests/observations they record. The draws, depending on the community, can 

be for gas cards, cash, groceries, or equipment and are every two weeks and once a month, and 

every six months. 

Born through the necessity of getting information on a large scale that is both spatially 

accurate and reliable, this form of CBM departs greatly from conventional ways that Indigenous 

land use and knowledge is documented. It does not rely on a third party to lead an interview or 

record the information, as with surveys or map biographies, nor does it rely on the individual’s 

ability to recall and roughly determine on a map the locations and events of bringing back 

animals and fish over a period of time. The information gathered in situ by the harvester 

represents the harvesting patterns, and the things worth documenting and sharing according to 

the choices of the harvester, in those moments in time. The information documented is not an 

interpretation made by a secondary witness of these choices and actions.  

Further, to address issues of data sovereignty and community ownership and access to 

their own information, the program and its technology is set up to allow harvesters to have full 

access to view their own data, alongside the NWMB.  

Information Gathered & Information Needed 

One of the goals of the CBMN is to create a forum for the knowledge of harvesters to be 

included and influence resource management decisions, and to be an example of “cooperative 

management of healthy wildlife populations” (NovaSila Consulting Inc., 2019). In keeping with 
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the NWMB’s wildlife management objectives, as the CBMN information accumulates it can 

begin to reveal trends that are important for wildlife and resource management decisions. First, 

as a priority for the Nunavut Agreement, and as set out as a primary goal of the CBMN, the 

database demonstrates the level of effort and success harvesters have to secure country food. 

Travel route distances are measured, and the amount of animals harvested over time provides a 

baseline picture of harvesting in that community. Changes to these activities, such as increases in 

levels of effort to secure animals, or reduced success rates, can indicate wildlife management 

actions that need attention or possible infringement of Inuit harvesting rights.  

The CBMN produces data on the presence and absence of animals in certain areas at 

certain times a year, serving as an early indicator of changes to these animals, and in turn, 

potential changes to the ability of harvesters to exercise their Aboriginal Rights under the 

Nunavut Agreement. Over time, this information can identify trends in species populations, 

ranges, and movement that can assist with management decisions. CBMN information can show 

which species, at what time of year is harvested the most by certain communities (CBMN 

Interviewee #1, #2).  

Determining relative abundance of a species is a top priority for conventional wildlife 

biologists and managers, who typically conduct wildlife surveys via aircraft to calculate 

abundance. CBMN participant observations may provide a reliable means to determine relative 

abundance through their regular on-the-ground observations (CBMN Interviewee #2), which 

cover areas and time periods not covered by aerial surveys, and be compared with or 

complement this conventional approach. Other priorities for wildlife managers include species at 
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risk and disease control. Harvester observations of species that are deemed at risk could be of 

interest to initiatives aimed at the management and recovery of these animals, including 

assessing potential impacts and interactions, animal behaviour, and habitat. In addition, 

harvesters will often report on things they see that are of concern to them, often taking care to 

document animals that appear diseased. This information can serve as a source for early 

detection of disease that could be used as evidence to enlist government agencies to action.  

The information, gathered in situ by the participants, is gathered through an inductive 

rather than a deductive process. This differs from conventional science-based surveys and 

monitoring in that it is not seeking to explore a defined theory, indicator (beyond the species 

harvested), or research question. Rather, much like a qualitative interview process, the timing, 

subject, and content of recordings are made purposefully flexible to be able to represent and 

privilege the choices, values, and observations of the harvester.  

The CBMN program wildlife managers, now having multiple years of data to explore, 

expect that analysis will involve a process of discovery as much as it will reveal answers. New 

theories could be drawn that warrant additional research and can effectively direct research 

resources in the community’s interest.  

CBMN interviewee #2: “you start asking questions around the room, What do people 

want to know and is that information there? And I think one of the things that's going to 

be really valuable, this is just my intuition on it, is that when we start asking questions of 

the data we're just going to start finding more questions that need to be asked. So we 

might start delving in looking at one thing, you know looking at char in one area, see 
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what's going on with harvesting in a certain river. But then we start seeing well what's 

happening over here, because you didn't know there was char harvesting in this area for 

commercial purposes and going through all this bycatch and we weren't aware of. So 

there's going to be more questions being brought up once you start looking at what 

information is in there. Things that you wouldn't necessarily expect [by scientists or 

harvesters] going into it.” 

As these new insights are revealed, it also provides an opportunity to create venues for 

knowledge co-production, because the harvesters can provide interpretation of these discoveries 

alongside NWMB biologists: “if you've got questions in the data, you have access to a group of 

hunters that you can actually go ask, and get their impressions and you might not have the 

numbers on it but you can come up with some pretty good hypotheses” (CBMN interviewee #2). 

Mobilizing Data collected through the Nunavut CBMN 

As it stands, decisions about wildlife in Northern Canada are not made through a kind of 

coherent, deliberate machination of the State, but through a series of struggles within State and 

non-state actors (Nadasdy, 2003). Information that decisions are based on come from both 

political argumentation influenced by policy on economic development, lobbying, and complex 

and incomplete scientific information (Fiet, 1988, 132). 

The Nunavut Wildlife Management Board’s CBMN, because of its unconventional fit 

between research paradigms faces uncertainties when applied to a science-driven framework. 

New structures must be created to familiarize potential users of this information with its 
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methodology, and its relevant application within the existing mechanism of Inuit land 

governance. This is the biggest challenge and opportunity for the future of the CBMN.   

“In terms of our own usage for community based monitoring for NWMB decision-

making I don't think that there has been a case where the board's decision has been 

swayed by community based monitoring but it’s just a matter of time. It's just because 

there has not been somebody who's sitting there regularly looking to curate this data to 

find, to kind of come up with answers to problems that arise. But the more we tap into it, 

the more we will be able to use it” (CBMN Interviewee #1) 

As is, the co-management setting lacks the structure in place to fit it in, and so its 

inclusion in co-management decisions is not straightforward:  

“I think it's partly a methodology issue. But it's also an institutional problem. By that I'm 

referring to mostly institutions in the North where decision-making is shared, and 

decision-making process runs through, in most cases takes advice or decisions from co-

management boards. I think, in some cases, this difficulty reflects the way in which 

boards were set up and how they were set up to function and where their data was 

supposed to come from and how are they supposed to interact and receive information 

from communities, or their local stakeholders. (CBMN Interviewee #1)  

While the results appear legible and verifiable to the participants involved in data 

gathering, and can convey new information and ideas to them about these activities and trends, 

the NWMB’s CBMN has yet to apply its data for use by the scientific community. It is perhaps 

this inductive, rather than deductive structure that is both disruptive to conventional wildlife 
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management reporting and to how comfortable third parties are with using it. The information is 

simply so participant-led that it forms its own set of emerging theories and insights, and is 

purposefully formed around this possibility.  

“It is relevant to science, and it is relevant to local people, we just have to fix the system 

of gathering knowledge for decision making. The structure of the decision-making 

process to make sure it captures, and it recognizes the uniqueness and the value of 

community based monitoring” (CBMN Interviewee #1). 

 After the eight years it has been in existence, the information that has amassed –  

thousands of observations, trails, photos and audio recordings, the NWMB is beginning to 

receive requests for data from past participants and researchers for use in other research 

applications and projects, and are working to comprehend the many ways the information could 

provide information to areas needed. It currently exists as a store house of information that, 

given these bridges can be created, is loaded with potential.  

“[The data] gives some type of measure of relative abundance especially if you were to 

return to the same community 10 years later and look at the same areas. So things like 

that would have definite application in science and wildlife management decision 

making. Total allowable harvest would be one example, harvest routes. . .when it gets 

into Inuit rights  –  if there's any type of development things happening that start interfere 

with rights or travel routes and things, I think that having that data quantified is going to 

be important” (CBMN Interviewee #2). 
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Mobilizing Monitor Knowledge 

Before information from any CBM database can be used to inform resource management 

decisions, it must first be recorded from the source: the monitoring participants. In Nunavut, 

harvester participation is the heart of the program. Their commitment to sharing their knowledge 

and observations toward a cause larger than themselves is what drives the movement of their 

information into the CBMN database (CBMN Interviewee #2). 

The CBMN program generates this motivation in a few essential ways. In recognition for 

their time and sharing of expertise of navigating and using the land, each harvester is 

compensated for participating in the program through a lottery system, rather than a set payment 

schedule. For each trip the harvester brings the device back to the data clerk with data for upload, 

they receive an entry into a lottery to win gift cards with cash value. The longer a harvester 

participates, the greater the chance, and the greater the amount of money they can win. The 

CBMN program managers find that this system motivates harvesters to collect data without 

influencing their activities out on the land. This system is in place with the intention to 

compensate them for collecting data, not to pay them for going out. The value of contributing 

their knowledge and time must therefore be based out of support and belief in the program. 

“The issue is motivation. So learning motivation. Even with incentives, you don't want to 

over incentivize because we are trying to record natural harvesting. We are not trying to 

make somebody go out to harvest just because they participate in the CBM we want them 

to harvest as they naturally will. So that means that they have to be motivated, because 

when you see a seal, and you want to harvest and its getting dark and you want to get it 



Exploration of Indigenous Knowledge in Community-Based Monitoring Initiatives 

  

 

 

 77 

back home. You know that taking that device out and entering that data is going to take 

you an additional ten minutes or five minutes that you don't have. So if you're not really 

motivated you may leave it in your kamutik or skidoo and just move on” (CBMN 

Interviewee #2). 

Because of this vital component and given that harvesters in communities may be 

approached by competing research programs from other agencies, the CBMN tries to generate 

intrinsic motivation through recruiting on the basis that it will benefit Inuit. There is a long 

history of research in Inuit Nunangat as treating Inuit as either “subjects or bystanders” with the 

primary beneficiaries of research being the researchers themselves through funding access, 

prestige, and career advancement (ITK, 2018, p.5). This has resulted in the creation of a bias 

toward biophysical science that has left out Inuit values, concerns, and knowledge and has 

limited the opportunity to as well as the co-production of knowledge within subject areas such as 

wildlife, environment, and climate (ITK, 2018). The appeal of a program that is based on the 

harvesters as researchers and not the subject of research is key: both in program implementation, 

and in information gathering, the CBMN turns the way conventional extractive research is done 

in the North on its head. “People keep saying it is the Inuit Way. . .it's tapping in to those 

existing knowledge sharing systems.” 

With this CBMN, this principle manifests through giving the harvesters access to their 

own data to view, opportunities to review and comment on it, and regular updates on how the 

information may support evidence to influence decisions about the land and animals that directly 

implicate them. The moment when harvesters are able to see their own information gathered, 
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review its trends and variances over time, and be involved and also witness how an outsider 

would interpret the information with accuracy is often a pivotal moment for the program… 

“when they actually start seeing their own data it motivates them to continue to participate. It 

takes the motivation beyond being able to get a gift card” (CBMN Interviewee #2). Until this 

moment, the program can have a rocky start in gaining momentum (CBMN Interviewee #2). 

Apart from the unconventional act of gathering the data themselves, monitors can suspect that 

the program is much like traditional research, where they are hired as accessories for an 

outsider’s agenda. Monitors seeing their information, especially the unique picture it creates over 

a period of time, are reassured that the information is not going into some kind of academic void, 

and it is also a representation of their activities that they understand and recognize.  

Another factor that supports the maintenance of the program is having a dedicated and 

motivated individual to provide in-house leadership. As one interviewee from the NWMB 

emphasizes,  

“the substance of the program really depends on the motivation on the data clerk. The 

person who is in their community coordinating the project. If the person is not active, 

he’s not reminding the harvesters to take the devices when they go out there might be an 

issue but a combination of a good data clerk and the incentives set up in the program 

really keep it alive” (CBMN Interviewee #2) 

CBMN program managers also discovered that the program worked best when the data 

clerk had experience monitoring and collecting data. These individuals were able to understand 

the challenges that monitors might encounter when recording info during and after a hunt, and 
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share problem solving tricks with the use of the devices. To ensure capacity building and 

program momentum, monitors who are well acquainted with the program are often brought in to 

help with training and onboarding new communities and members.  
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Chapter 5: Case Study 2— Łutsel K’e Dene First Nation and the Co-management setting of 

the Government of the Northwest Territories 

  

In this chapter I explore the potential of community-based monitoring for inclusive 

resource management through a second case study: the monitoring programs run by the Łutsel 

K’e Dene First Nation, in the co-management setting of the MVRMA in the Northwest 

Territories (NWT). I discuss the regulatory co-management setting of the NWT, and the way that 

the Łutsel K’e Dene First Nation have used CBM over time to mobilize knowledge in their 

community.  

Łutsel K’e Dene First Nation and the Co-management setting of the Government of the 

Northwest Territories         

The Łutsel K’e Dene First Nation is a small community of about 300 people, located on 

the East Arm of the Great Slave Lake, NWT. Accessed only by boat or plane, the community is 

considered the “gateway” to the newly established Thaidene Nene Park Reserve, 263,000 

hectares of habitat for muskox, caribou, and some of the best trout fishing in the world 

(http://landoftheancestors.ca/).  

The NWT has a unique regulatory regime in both its structure and origins. The 

Mackenzie Valley Resource Management Act (MVRMA) was developed through land claim 

negotiations. It is based on two collaborative principles for management of resources: 1) 

http://landoftheancestors.ca/
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Integration and coordination: and 2) Co-management of resources between governments and 

Indigenous groups (https://mvlwb.com/content/co-management) 

The MVRMA is one of two regulatory regimes established via the Gwich’in, Sahtu and 

Tlicho final agreement. Pursuant to the MVRMA, co-management boards were created for each 

region with a settled claim, the Gwich’in, Sahtu (via Déline Got’ine Government), and the 

Tlicho (respectively, the Gwich’in Land and Water Board, the Sahtu Land and Water Board, and 

the Wek’eezhii Land and Water Board). The Łutsel K’e Dene First Nation is a member of the 

Akaitcho First Nations, a territorial government organization that has no settled land claim, only 

an Agreement in Principle. Until this claim is settled, the Mackenzie Valley Land and Water 

Board (MVLWB) is responsible for reviewing and making decisions on applications filed within 

Akaitcho territory. For larger and more complex applications requiring impact assessment, the 

Mackenzie Valley Environmental Impact Review Board (MVEIRB) is the main instrument for 

environmental impact review of developments, focusing on consideration of impacts on the 

environment, general public, and Aboriginal peoples. The Board of the MVEIRB is composed of 

members from each regional aboriginal organization, and the Government of the Northwest 

Territories, and Indigenous and Northern Affairs Canada. 

(https://boardappointments.exec.gov.nt.ca/en/boards/mackenzie-valley-environmental-impact-

review-board/),  

The NWT Cumulative Impact Monitoring Program. The establishment of the GNWT 

Traditional Knowledge Policy in 1997,  the MVRMA, and the discovery of diamonds at Lac de 

Gras and a flood of other mineral claims, led to large scale research programs, the development 

https://mvlwb.com/content/co-management
https://boardappointments.exec.gov.nt.ca/en/boards/mackenzie-valley-environmental-impact-review-board/
https://boardappointments.exec.gov.nt.ca/en/boards/mackenzie-valley-environmental-impact-review-board/
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of monitoring agencies, as well as new discussions on information needs and how research 

should be done to meet these needs. In 1999, the NWT Cumulative Impact Monitoring Program 

(NWT CIMP) was developed by the GNWT to consolidate existing information and data and 

identify and fill knowledge gaps, within both scientific and Traditional Knowledge sources, to 

understand and manage cumulative impacts (via MVRMA, Part 6, section 146). To account for 

both Traditional Knowledge and scientific information, the NWT CIMP, at the outset, identified 

with the use of a community-based approach to monitoring the human and biophysical aspects of 

the environment (SENES, 2007, p.1). How such an approach should take place was the subject 

of individual studies led by academics and consultants working on behalf of Aboriginal 

Organizations.  

In 1996, in response to negotiations surrounding the decision to approve the first diamond 

mine within Akaitcho territory, Brenda Parlee, a Master’s Student from the University of 

Waterloo, worked in collaboration with Łutsel K’e to develop a Community-based Monitoring 

Pilot Project (1996). Using a broad understanding of monitoring as a way to understand and 

learn about the past, present and future (Łutsel K’e Dene First Nation & Parlee, 1997), the 

project’s premise was that ethnographic research could describe life before the impacts of 

development, as a starting point, from which important markers to understand potential effects of 

resource development could be identified. It considered Chipewyan equivalents to science-based 

environmental terminology such as “indicator” and “baseline”. Changes to the Dene way of life, 

for instance, were considered to be “indicators”. This information was gathered with the 
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intention of assisting community decision-making process in impact assessment and land 

management questions.  

While conventional monitoring would track a set of indicators to detect change over the 

long term, the Community-based Monitoring Pilot Program was developed to establish a 

baseline of the Dene way of life (Dene ch’anie) to then track indicators defined and developed by 

the community to indicate changes in community health, which represented, and continues to 

represent, the shared well-being across families and individuals, and is in relationship with 

ecological, ceremonial, and social factors. The baseline was developed using household surveys 

and interviews to measure community wellness, including how much wild foods people eat and 

how much they need, as well as stories from Elders about important places for protection, to use 

in land claim discussions. This research project produced material that Łutsel K’e Wildlife Lands 

and Environment Division (WLED) has been working to archive and preserve access to for use 

in future community-led initiatives.  

Łutsel K’e community-based monitoring projects. The experience and capacity gained 

through these projects led to the growth of other community-based research and monitoring, 

which still exists in Łutsel K’e today. While the Łutsel K’e Dene have regularly hosted 

university researchers and have sought outside help from specialists in GIS, land use research 

and archive creation, they have attempted with each new need for community information to 

have their own people conduct interviews with their Elders and land users, do the paperwork, 

and to enlist their own people to watch on the land for changes. The information they have 

accrued over time from these projects is useful to call upon to understand change and plan for the 
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future (LKDFN Interview participant #3). During the development of the 1996 pilot CBM 

program, the Elders in the community warned community researchers that lots of changes are 

going to happen in the future, so they were in support of documenting everything (LKDFN 

interview participant #1). As one interview participant said “Even to this day they say life is 

going to get really hard for people. It was a way to become prepared for the future” (LKDFN 

interview participant #1). 

Since the community-led research in the 1990s, the Łutsel K’e Dene First Nation’s CBM 

programs have diversified. Occasional surveys and interviews are conducted as part of various 

university-backed research, and monitoring has shifted from a survey-based exercise to an 

activity conducted on the land by experienced hunters and youth apprentices.  

 In Łutsel K’e, engaging local land users in a program to monitor their own “valued 

components” is a way for the community to establish authoritative knowledge of their status, and 

the conditions required for their well-being. The monitors at Łutsel K’e keep watch over and 

track animal behaviour, the timing of animal presence and absence, and potential sources of 

pollutants that animals may be interacting with, as well as hunting activities, changes to the 

weather, and other abnormalities. Their knowledge of the place they live enables them to 

identify, track and measure change – i.e., they know the way things were in the past, and what 

ought to be occurring in the present. Monitoring, in this community, is a well-established 

concept: 

We monitor everything. Every day in life you do it, you know. You wanna go out 

someplace, you gotta monitor your snow machine. Look at when that bird's going to 
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come back: last year it was here, the year before it was here, this year where is it? You 

monitor all these things. (LKDFN Senior Monitor, April workshop, 2019)  

The Łutsel K’e Dene First Nation, call monitoring Ni Hat’ni, meaning “watching the 

land”. The goal of such monitoring is not simply passive observation; it is to “keep tabs” on the 

environment within Łutsel K’e Dene territory in order to support the Nation’s knowledge, 

understanding, and use of its traditional lands. In Łutsel K’e, the purpose of monitoring is about 

ensuring that the natural world and the network of relationships and obligations amongst people, 

and between people and animals, plants, fish, and the substances that make up the land, waters, 

and sky, are all maintained for the future. Monitoring programs are currently in place to monitor 

caribou and caribou harvesting, the potential impacts of a nearby mine, and visitor activities to 

the newly established Thaidene Nene Park.   

Ni Hat’ni Dene Monitors 

The Ni Hat’ni Dene (“watchers of the land”) program was established in 2008, as part of 

a parcel within negotiations with Parks Canada for the proposal of a national parks reserve, 

called Thaidene Nene. As discussions continued, the Ni Hat’ni Dene program gained identity as 

a means for Łutsel K’e members to ensure a role as stewards and ambassadors of the proposed 

protected area. Also, the GNWT and Department of Fisheries and Oceans Canada found an 

entity to work with to establish remote monitoring and testing needs for other purposes. The goal 

of the Ni Hat’ni Dene program is to serve as an economic opportunity to the community for a 

“park-based sustainable economy” (LKDFN, 2016), and is an opportunity for members to 

receive training and employable skills in conservation area management, boat safety, navigation, 
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first aid and visitor hospitality (ibid). The official activities of the Ni Hat’ni Dene Monitors 

include monitoring indicators “using Traditional Knowledge and science,” sharing information 

on the cultural significance of the Thaidene Nene, administer visitor surveys to track visitor 

activities, and transmitting knowledge to younger generations in the community (LKDFN, 2016 

http://landoftheancestors.ca/wp-content/uploads/2013/10/Ni-hat-ni-Overview-2016.pdf.) The Ni 

Hat’ni program also deploys remote water quality sensing devices in two areas of importance to 

Łutsel K’e, to develop baseline information that is sent to the GNWT Environment and Natural 

Resources (ENR). Monitors conduct fish population and abundance surveys and send samples to 

ENR to examine ontogenetic changes and trophic influences related to contamination uptake. 

Bioacoustics recorders are also deployed in the summer to record songbirds, with the intention to 

track changes to bird communities over time (LKDFN, 2016; pers. communication, 2019). In the 

wintertime, caribou monitoring crews consisting of an experienced hunter and youth member 

accompany hunting parties to record hunting locations, numbers, and the sex and general 

condition of the animals harvested. This information is to be added to a database maintained by 

Łutsel K’e.  

Ni Hadi Xa 

The Ni Hadi Xa (NHX) Agreement set out terms for environmental monitoring and 

management of the Gahcho Kué diamond mine. The goal of the Agreement is to ensure the area 

affected by the mine continues to support traditional land use by those represented by LKDFN, 

Deninu Kue First Nation, Yellowknives Dene First Nation, North Slave Métis Alliance, 

Northwest Territory Métis Nation, and the Tłı̨chǫ Government. Among other things, the 

http://landoftheancestors.ca/wp-content/uploads/2013/10/Ni-hat-ni-Overview-2016.pdf
http://landoftheancestors.ca/wp-content/uploads/2013/10/Ni-hat-ni-Overview-2016.pdf
http://landoftheancestors.ca/wp-content/uploads/2013/10/Ni-hat-ni-Overview-2016.pdf
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Agreement establishes a TK Monitoring (TKM) program that includes data and observation 

gathering by a small team of TKM staff who spend about three months on-the-land around the 

mine site, as well as information and data collected by community representatives working out of 

the NHX Monitoring Cabin as part of the NHX On-The-Land Travel Program (OTLTP).  

De Beers provides financial support for participants from LKDFN and the other parties to 

the Agreement to travel to the monitoring cabin to work with NHX TKM staff to “engage in on-

the-land activities such as Traditional Knowledge gathering, western science data collection and 

cultural activities such as berry picking” (NHX 2019, OTLTP). These activities focus on the 

land, water, plants and resources around the mine site, and can include winter travel along 

traditional routes between Łutsel K’e and the NHX Monitoring Cabin and the Gahcho Kue Mine, 

and summer monitoring of waterways and foot trails in the area. In addition to these field 

monitoring efforts, OTLTP participants also provide observations gathered during their stay at 

the monitoring cabin in response to a questionnaire. This monitoring tool is intended to track the 

responses and information provided throughout the lifespan of the mine and beyond. Training in 

documentation so far has included journaling, note-taking, data collection and observation 

techniques to be applied in the NHX TKM program (NHX 2017). Monitors have also been 

provided training in the use of handheld digital data collection, using similar technology as used 

by the CBMN harvesters. At the time of this research, the various monitoring programs at Łutsel 

K’e have not fully adopted any single method of reporting. This has posed a serious challenge 

for program managers to compile information for reporting, both internally and to external 

agencies, as well as analyze the information from monitors over time to note changes or trends.  
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Łutsel K’e Monitoring & Decisions-making within the MVRMA 

In the NWT, under the MVRMA, unlike other jurisdictions, co-management boards 

outline very little parameters around what kinds of information from Indigenous knowledge is 

most important for consideration in an EA or permitting process – only that it is a requirement. 

The MVEIRB guidelines for the inclusion of TK frame the intrinsic qualities of TK as 

“knowledge about the environment; knowledge about the use and management of the 

environment; values about the environment.” What aspects of Traditional Knowledge are 

provided, and its formats, is determined by each Aboriginal organization and their knowledge 

holders.  

In the early days of development of the Łutsel K’e’s CBM pilot program, a Guide to 

Community based Monitoring (1997) was produced for use by the community and other 

Aboriginal Communities in the NWT wishing to try adopting their own programs. In it, Parlee 

identified two aspects of this method – indicators and standardized data collection – to qualify it 

as monitoring and not simply as research on community values and potential impacts to the Dene 

way of life. Borrowed from scientific monitoring techniques, indicators were defined in the 

Guide as signs of change. The 1997 Guide and the programs it initially supported, were focused 

on data gathering and information on resource management with the community. The methods 

currently in use at Łutsel K’e have shifted from information gathering around defined indicators 

for use in resource management toward what is being called a “boots on the ground” model, 

wherein the focus is on having monitors present on the ground to visit specific locations. Where 

the focus was once on responding to and mitigating the effects of development, it shifted toward 
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parks and protected areas management, with greater emphasis on managing the programs and 

creating employment. Without an individual present to interview individuals on such indicators, 

or train monitors to record standardized information on aspects of the environment that will 

accrue toward an information end-point, the programs have relied on the information brought 

back by monitors voluntarily, sporadically, and in various formats. The network promoting 

monitoring has changed; where earlier promoters / middle-people were university graduate 

students in natural resource management, their funding supporters and forces are now Parks 

Canada and non-government organizations (NGOs). The data Łutsel K’e members are gathering 

is often on behalf of third parties or under contract with them. This is somewhat ironic, since the 

“boots-on-the-ground” model appeals to a notional Indigenous sovereignty model that these 

institutions promote (see TNC, 2017).  

Depending on the program and the training and skill-level of the individual monitor, the 

way information is recorded varies. Some monitors use a digital app that feeds information 

directly to their central archive, some record information on paper forms or journals, and some 

participate in a brief interview with office staff, and this interview is recorded and logged in the 

same database along with the places they visited. Very similar to the technology used by the 

CBMN harvesters noted in the previous chapter, Łutsel K’e monitors have access to record 

information on a digital forms with GPS, audio recording, and photos, and is a part of their 

archive technology. A relatively new tool to them, it has not been fully onboarded through a 

formal process through the administration of the Parks Canada and TNC funded monitoring 
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programs. As a result, depending on the capacity and training available every year, the format, 

quality, and quantity of information recorded by the monitors varies.  

 Since their introduction in the 1990s, the CBM programs in Łutsel K’e have followed 

methods according to every category described in Chapter 3 section “What is Community-Based 

Monitoring?” above. The first pilot community-based monitoring introduced as a participatory 

survey approach, using the benefit of individual memory to construct a historical baseline to 

understand changes and their meaning to the community as a whole. The program had an 

external researcher with expertise in the social sciences to lead its development using 

participatory action methods, and to analyze and process the results for interpretation back to the 

community. Later, with the establishment of the Ni Hat’ni Monitors, the programs shifted to 

become a mix of sentinel patrol, and citizen science. Aspects of cultural systems based 

monitoring are present in the caribou monitoring and the Ni Xadi Ha programs; however, they 

are not as obvious or explicitly part of the program.  

Mobilizing Data Collected by Łutsel K’e Dene First Nation 

In the NWT, when faced with participation in environmental assessments, Łutsel K’e 

monitors and other knowledge holders may act as intervenors, and present their opinions and 

experiences about the proposed project orally at hearings. Like many Aboriginal Organizations, 

Łutsel K’e require in-house capacity to keep up with responding to referrals that may require the 

consolidation, analysis and interpretation of material from past research, and to conduct new 

research with the community. Community meetings on a proposed development will have 

individuals share knowledge of the land and animals in that area, and concerns, but writing this 
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information up to send in an official report, alongside information that is relevant in the archive 

requires time and resources that are in limited supply. It is hoped that the archive, and its 

functionality to include information recorded on the land, will allow the community to achieve 

control and management of this information for responding to these multiple settings.  
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Chapter 6: Discussion of the Research Findings 

In this chapter I explore my research findings from both cases according to how they 

grapple with the issues discussed in the literature review. I introduce these findings below by 

first describing how my interviewees conceptualize Traditional/Indigenous knowledge, which is 

also how I began my interviews and conversations with them. By doing so, I provide some 

foundation to then discuss the challenges and major themes I identify, which I have organized in 

sections below. These are: 1) reductive representational models; 2) knowledge authority and 

epistemological differences; 3) interdisciplinary tension and incommensurable paradigms; 4) 

knowledge mobility; and 5) information control and autonomy. 

Conceptualization of TK 

Program leads from both the Łutsel K’e Dene First Nation and NWMB cite challenges 

with the concept and terminology of Traditional Knowledge as it relates to their respective 

programs.  

In Łutsel K’e, the LKDFN members I interviewed painted a complicated relationship 

with the term. One individual who has been involved in Traditional Knowledge research and 

monitoring in some form for twenty years described it as a “garbage term” because it has been 

largely brought to them from outside industry and government agencies without a definition that 

resonates within the community. Members report feeling unsure about whether their knowledge 

is legitimately Traditional Knowledge, or not, “You are questioning your ties to everything,” one 

states. Her advice to these individuals is to say “you all are TK and hold it. Get rid of the term, 
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and just think of how you live off the land, think of all the teachings, and at the end of that it is 

just life.” One interviewee, a senior monitor, has been travelling and living on the land his whole 

life. Unlike many of his peers, he was not sent to residential school and instead received an 

education in hunting and harvesting from his parents and grandparents. When questioned about 

what Traditional Knowledge is, he replied indirectly, and described it as a verb. He spoke about 

it as being used in his process of remembering what his parents and grandparents told him about 

the land and seeing the land for himself and noticing the changes and using these teachings “to 

figure things out and notice”. He says that it is for this reason that having the Elders’ stories 

recorded and accessible is important. “My Traditional Knowledge, the animals will tell you 

something. They will let us know what is happening. . .you cannot figure things out in here [in 

the office], on papers, you have to be out there [on the land]”. (LKDFN interviewee #2).  

In his working with local knowledge as the impetus for the CBMN, a senior program 

manager of the NWMB CBMN program stated; 

“It is what people have always known to be true and the relationships that they have 

always guided their interaction with the physical world. It continues to guide and 

continues to be adapted. So we cannot just stop in the knowledge of the past – what our 

Elders knew, what I was told when I was a baby. . . it should also include what you are 

seeing now and the interpretation of what is happening now within the context of your 

historic knowledge” (CBMN Interviewee #1). 

The requirement to include input from local people into decisions that could impact their 

way of life represents a hard-fought victory. To do this requires terminology and operationalizing 
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something that resists being narrowed down to a single frame. Packaging this way of life, and the 

know-how that comes with it into a term like Traditional Knowledge is challenging for those 

who feel it is difficult to categorize and then structure community-based research to gather it. 

Knowing that these definitions of Indigenous knowledge exist outside of the community, there is 

concern that this category determines what parts of their knowledge is authentically Traditional 

Knowledge, and how it can be recorded and used. “The [co-management] people who are very 

passionate at these meetings created that [situation] and they confused the shit out of us [First 

Nations].” (LKDFN Interviewee #1). This process of getting lost in the definitions is framed by 

an LKDFN interviewee as “you are put in a position where you are tearing yourself apart.” 

(LKDFN Interviewee #2). An interviewee from the CBMN echoed this categorical tension:  

“It's a difficult concept. There are two layers to it: what you, [a practitioner] who is 

interacting with the community, think that Traditional Knowledge is, and what do 

[Indigenous] people on the receiving end think that it is, or think that you, what you think 

you're referring to when you say IQ or ITK or whatever.”  

In regulatory settings, this ambiguity across individuals is expressed as a concern by both the 

CBMN managers and Łutsel K’e Monitoring managers, that IQ or TK has become a catch word 

that is “thrown around” with little mutual understanding of what it means. Łutsel K’e Monitors 

interviewed are especially ambivalent about the term and consider that it comes from the 

government. This feeling has implications for providing and sharing evidence for impact 

assessment or other resource management process, because they feel that anything provided 
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could be labelled as “TK” despite whether this information sufficiently represents their 

knowledge about the world and their way of knowing.     

Within the CBMN program, Traditional Knowledge/IQ is not formally defined, with the 

idea that, rather than creating ambiguity, it adds flexibility to maintain focus on how local 

participants view inputs, and a commitment to community-led interpretations (by any name) that 

is felt to be the strength of the program. The information gathered can be brought back to the 

community and produce new knowledge without scrutiny of whether it fits within a definition or 

not – one that is notoriously defined by outsiders anyway. 

This difficulty with defining Traditional Knowledge hinders on being able to concretely 

identify whether a monitoring program is actually including it or not. However, if we consider 

TK to be “inclusion of information from the monitor’s perspective” through the design or 

directly in the information recorded, we can see, in the case of Łutsel K’e, where knowledge 

from the monitors was left out in favour of following the requirements of science or interests of 

Parks Canada. With the exception of the Ni Hadi Xa program, knowledge and experience from 

the monitors plays a role in safe travel and camp skills in monitoring locations, and this 

knowledge is transferred from the senior to youth monitors, but the knowledge and experience 

are not recorded as a core aspect of the program.  

Given Łutsel K’e’s negative experiences with Traditional Knowledge research submitted 

to regulatory settings, they are understandably resistant to reducing their concept of Traditional 

Knowledge to be represented through simple points and trails on a map, with forms to fill out on 

the land. This ambivalence, combined with a lack of clarity on how/if Traditional Knowledge 
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can be documented through monitoring on the whole means that when they do record 

observations, the monitors will more easily follow a prescribed schedule and set locations to 

record form data, often leaving out their own perspectives and knowledge base that could convey 

key information about why they might be making a recording (if outside of the prescribed plan).   

Reductive representational models 

CBM methods that include the goal of including local knowledge grapple with how and 

where these inputs happen within the program, and how to balance this within a format capable 

of tracking change, trends, and conveying new discoveries about local interests, concerns, and 

activities in a meaningful way. Virtually all research must distill complex contexts down to a 

manageable scope, but as I described in Chapter 3, this distillation becomes an issue when it 

works against showing what is important to show, and privileges other information. While 

mapping may document places visited and used by Indigenous people, the qualitatively rich 

information, the knowledge about land use patterns, human-animal relationships, ecology, and 

subsistence practices and needs, cannot easily be quantified. In both the CBMN and Łutsel K’e 

cases, this issue is fully recognized and articulated by monitoring program leads who have no 

illusions that this documentation could ever possibly convey the depth of Indigenous knowledge 

of what is being documented.  

In Nunavut, the CBMN mitigates this by facilitating a recursive relationship between the 

harvesters and the data they produce. Program managers emphasize, through program design, 

that the information gathered by the harvesters must be based on their judgement and awareness 

of what is important to record for the purposes of understanding the animals and land so that this 
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information can support land management decisions that ensure a harvesting way of life can 

continue. For example, one of my research participants noted: 

Traditional Ecological Knowledge is a little bit more than just collecting a point out there 

and seeing an animal here. We treat [the information from monitors] differently [than 

IQ]. We know that community-based monitoring and knowledge from community-based 

monitoring is closer to IQ than science knowledge because of the person telling their 

story can be more aware of, have more IQ value, than is somebody who is from a 

different area, is of a different context. But that knowledge is not IQ. We can never sell 

our CBM as IQ, as Traditional Knowledge, because it lacks, if I might say it, it lacks the 

ingredients. . .it lacks the holistic meaning of Traditional Knowledge (CBMN 

Interviewee #1). 

The program managers do as much as possible to couch the quantitative and spatial data 

produced by the monitors with the contexts of how it was gathered, why, and by whom, and to 

accompany the information with the stories from the harvesters. As one CBMN harvester 

recommends, “it is important the history and context of the data being collected is included for 

proper interpretation. This could include regulatory and policy changes, and social and cultural 

considerations.” (NovaSila Consulting Inc., 2019).  

Further, the technology that they have co-developed allows for the harvesters to record 

audio directly into the device, and this audio file is marked with a GPS point to reference where 

they are when they made their recording. The program managers encourage the harvesters to 
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describe the story about the observation they are seeing so that “others know what else we cannot 

see by looking at this point” (CBMN Interviewee #1).  

We tell them, ‘Before you go if you consulted with anybody before making this trip, if 

you spoke to anybody about weather, about direction of travel, all of that information, 

Can you put that in audio?’ We are looking at the audio recording. And seeing what 

information from there that can pull that will help us interpret the point data and other 

data (CBMN Interviewee #2). 

These location-specific audio recordings can accompany photographs that harvesters took, and 

simple forms that label the animal/landscape/observation of interest that they record. These data 

are all synced to a central database, which becomes richer over time.  

Having the harvesters produce data in a searchable, spatial form, instead of a qualitatively 

rich format like ethnography or film is a trade-off that is supported by participating communities 

because it not only provides the meaningful information it is set-up to do, but much more. It 

allows for a large-scale, repeatable model that can be led by Inuit and other Indigenous peoples.  

In Łutsel K’e, monitoring program managers encourage the monitors to talk about their 

trips during an interview when they return, in an attempt to include their perspectives along with 

what they may have marked with a GPS in the field. In direct contrast to the CBMN program, the 

Ni Hadi Xa monitors travel to specific stations and record their observations using a set of forms. 

Instead of bringing documentation along with their subsistence activities, they are to follow a 

prescribed route and recording procedure to document “Traditional Knowledge”. Within this, it 

is assumed that their familiarity with noting and recognizing change will be present in the 
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observations at these sites; however, the monitors struggle to pinpoint exactly what that might be 

and how they could talk about it. They express an uncertainty of what to record beyond the form 

answers, and program managers have struggled with getting across why this is important. While 

the monitors understand that their land-based experiences can serve the program’s need to 

identify and detect potential impacts, or differentiate between what is normal or abnormal, it is 

difficult to translate this through the current structure of the program. One monitor found that, 

despite a lifetime of experience on the land that when it comes to recording observations on their 

own, they feel lost: “using the forms, I don't know what to record, there’s nothing to record.” 

(LKDFN Interviewee #2).  

Knowledge authority & epistemological differences 

Issues of knowledge authority persist through the history of Indigenous and Crown 

relationships, including research on Traditional Knowledge and land use for resource 

management processes. Government and industry natural resource managers face an ideological 

dilemma based on their acceptable norms of knowledge generation, and their assumptions about 

Indigenous knowledge and the methods used to document it. Federal agencies and research 

scientists, with conventional science as their standard, and typically little to no experience in 

social science methods, tend to view Indigenous knowledge as “anecdotal, non-quantitative and 

amethodological” (MacKinnon, Apentiik, Robinson, 2001).  

Łutsel K’e Dene First Nation has had negative experiences with sharing community 

knowledge to the MVEIRB and industry in impact assessment processes.  Over the last few 

decades, the traditional territory of the Łutsel K’e Dene First Nation has experienced the 
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development of the Ekati, Diavik, and Snap Lake mines, and in 2015, a proposal to expand the 

Ekati mine, the “Jay Project”. Since the 1980s, the Bathurst caribou herd population has 

dramatically declined. Caribou are vital in the heart and soul of the Akaitcho Dene, and their 

protection and management have been a source of ongoing conflict between the Łutsel K’e Dene 

and the GNWT in resource management decision making processes. The most recent event that 

drew this conflict to a sharp point came in 2015 with the MVEIRB’s decision to approve the Jay 

Project expansion of the Ekati mine. Łutsel K’e Dene First Nation held community meetings and 

gathered information from previous community-based research that culminated in a submission  

to the EA recommending that, given the extreme declines in Bathurst population numbers, all 

negative impacts to the Bathurst herd should be considered significant (LKDFN 2015, p. 5). 

Dominion Diamonds, at the MVEIRB’s request, used population modelling that demonstrated 

that impacts to caribou associated with the Project were not expected to contribute to the 

negative decline of caribou, and that this decline was occurring with or without the presence of 

mining activity (Dominion Diamonds, 2015). Since then, it seems, the Łutsel K’e WLED and 

advisors have little faith in the purpose of submitting information from their community to these 

environmental management processes. This trepidation will likely colour future participation in 

EAs and present a barrier to information sharing.  

Interdisciplinary tension and incommensurable paradigms 

The methods used by the CBMN in Nunavut do not quite sit within the expected 

disciplinary spaces of resource management. Not quite following the scientific method, and not 

quite adequate to fully convey the qualitative, and purely subjective, generational knowledge 
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brought forward by the data collectors, as an interviewee from the CBMN states, “It sits between 

them.” 

Given its unconventional positioning between harvesters, science-based management 

questions, and policy implementation, the information gathered and aggregated by harvesters 

undergoes analysis through, it seems, the paradigmatic assumptions of the individual conducting 

the analysis. Wildlife managers and biologists hope that the data is able to undergo a form of 

positivist evaluation, like what is used in conventional wildlife studies, but the same data is also 

brought into contexts for appraisal using a social constructivist approach of participatory action 

research.  

When subjected to a science-based positivist analysis, the information will fall short of 

meeting the goals of conventional statistical analysis via both spatial and sample size 

consistency, for example, or will be written off as qualitative, anecdotal, and not reliable 

evidence. Within this positivist model, the establishment of causal laws assumes the observation 

of stimulus variables and their effects on dependent variables, with data collected in a 

standardized and systematic way to observe statistically significant correlation amongst events 

(Friedman & Rogers, 2009). Depending on what is to be measured, the CBMN data generated by 

the choices and knowledge of harvesters on the land is intentionally not following a prescribed 

method to record observations, nor is it designed to focus on temporal or spatial parameters – it 

comes from choices made on the land based on harvester and animal encounters and it is the 

harvester knowledge, concerns, and interests that determine what is notable.  
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A non-positivist approach would use approaches that attend to the meanings that 

harvesters give to their land, and to go beyond, through this work, to explore unseen causal 

dimensions of their activities, the animals, and the environment (Friedman & Rogers, 2009). I 

identify the Nunavut CBMN as using the principles of action research in its approach to looking 

at, as action research does, problems and challenges in everyday life, through the study of 

everyday life, with the goal of generating change. Within this approach, the causal theories that 

stem from this information do not depend on stimulus-variable correlation for justification, but 

rather on empirical discernment of the information that comes from the understandings that 

people hold about the world (Friedman & Rogers, 2009).   

In opposition to a positivist model, here the focus for the harvesters observing and 

reviewing their own information is in understanding what it all means - to them, and to the 

NWMB. Conventional action research typically works to understand the world as the 

participants understand it and then facilitate their understandings to create change and new 

realities through dialogue or workshopping data results. Despite the fact that this information is 

generated purely by participants, and then reviewed and verified by them, it does not follow 

research methods typically used to gather Traditional Knowledge/ IQ. For this reason, CBMN 

program managers are cautious that this information might “lack the interpretation, the 

knowledge that is attached to it” (CBMN interviewee #1). 

In addition to encouraging using the audio feature on the mobile application, to mitigate 

this, the CBMN program managers will periodically bring the data collected back to the 

harvesters for review in a workshop setting. Harvesters are shown what their collected 
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information looks like, and are asked to verify whether it reflects what they intended to record. 

Program managers hope that participants will be inspired to share contextual information about 

their activities and their observations about the animals, land, and water. The CBMN, in 

reporting back to harvesters, seeks local meanings and knowledge-making about the information 

to “reconstitute” the points, lines, and graphs that summarize these harvester observations and 

activities. 

 The difficulty of working between or across two research paradigms is an 

underestimated, often unrecognized barrier to considering Traditional Knowledge with science. 

For example, the Traditional Knowledge Framework (2007) stated that environmental 

monitoring must “ensure that TK information is rendered in a format that is meaningful from 

community and regional perspectives, and can also be centrally analyzed and combined with 

scientific information for the purpose of monitoring cumulative impacts” (SENES, 2007, ii). 

Such a process requires reducing qualitative information into some form of data points or 

tabulation to be “centrally analyzed or combined with scientific data”, where the meaning from 

Indigenous knowledge can be easily lost, along with its relevance to science-based data. Later, in 

a review within the same document of Northwest Territories TK Monitoring, “linkages with 

science and examples of TK use in decision-making remain tenuous” (SENES, 2007, p. 5).  

Knowledge mobility: toward use in resource management settings 

Stories about the land are a powerful vehicle to share knowledge, remember the past, and 

understand the present. Harvesters bring home stories and observations along with the plants, 

fish and animals they harvest. Without stories, information about the land and animals that we 



Exploration of Indigenous Knowledge in Community-Based Monitoring Initiatives 

  

 

 

 104 

need to understand and make decisions is indeed difficult to grasp, and the meaning behind it all 

is at times lost to the very people who are to be most impacted. The individuals I interviewed and 

met with involved in CBM were brought to it through the belief in the importance of stories, and 

grapple with its significance in the face of conventional science-based reasoning and disciplinary 

background. In many ways, stories act as a bridge between people, disciplines, and ideas, making 

them mobile.  

“I go to Talajoak, and somebody about the polar bear that he hunted what was happening 

in that moment, with that caribou that he brought home. While we are eating the caribou 

he tells me a story about that. I will forget that I ate caribou there, but I will never forget 

that story. And if I could connect to that story, he and I will have developed an 

understanding.”  

Through that understanding, quite simply, knowledge moves.  

A key, overarching vision of the Nunavut CBMN is to create a pathway for knowledge to 

flow from Inuit harvesters to co-management decisions, hence telling the story of Inuit 

harvesting in Nunavut. For example: 

 “I'm looking at, how do we bridge the divide between collecting data and getting people 

involved in the data collection process? And then actually using that data to make 

informed decision making. So . . .to reach that – taking data out of servers, and computers 

– in to a decision that they are making, to inform that decision.” (CBMN interviewee, #1) 

The CBMN accumulates fragments of stories with rich data to reveal new stories, to be told by 

both Inuit harvesters and often non-indigenous trained scientists.  
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Moving this knowledge across these various divides described above, is therefore a 

central challenge to its inclusion in these contexts. For example, a review done by Keats et al. 

(2018) looked at how the MVEIRB included mention of Traditional Knowledge in reasons for 

decision in EAs to see how this knowledge “moved” into this process. It looked at the way the 

MVEIRB described effects and impacts that framed their decision, and any statements related to 

the consideration of Traditional Knowledge in these reasons for decisions. This review revealed 

that concerns expressed by Aboriginal Organizations about impacts to valued or spiritual areas, 

or concerns about impacts to use and management of the environment were the most frequently 

referenced evidence of the board’s inclusion of Traditional Knowledge in the Environmental 

Assessment Reasons for Decision. These value statements appear more easily integrated and 

considered in EAs in the Northwest Territories than, say, information identified in the 

MVEIRB’s own guidelines as “knowledge about the environment; knowledge about the use and 

management of the environment” (MVEIRB, 2005). This suggests that concerns about impacts 

more easily make their way into impact assessment because they do not require consideration or 

integration alongside biophysical studies.  

In addition, interviews with co-management board staff under the same project identified 

that one of the key challenges of the board to include Indigenous knowledge is that they often 

receive very little information from Aboriginal Organizations in comparison to the information 

received on the biophysical components of a proposed development. With the written material 

they do receive, often in the form of Traditional Knowledge studies, the methods used to collect 

and verify the information may be not included in the study, making it difficult for the co-
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management board to be certain that the information received represents the views of the 

community. In addition, the information that is provided may not be specific to the proposed 

project, or provide incomplete information (Keats et al., 2018).  

Information from community-based monitoring programs is rarely included, if at all, in 

resource management decisions in the NWT, largely because it is not submitted by interveners as 

evidence to these applications, or was gathered under different, project specific pretenses. 

Notwithstanding CBM, it is common that data from regional, large-scale science-based 

monitoring programs also do not make it into the impact assessment mechanism (Practitioner 

Interview, #1, 2019).  Indeed, one of the goals of the NWT CIMP is to develop an information 

base for co-management boards to draw from when contemplating a development application; 

however (and beyond the immediate scope of this thesis), there is limited capacity in moving the 

results of these programs into the metric of an environmental assessment process (Keats et al., 

2018).  

There is a well established disjoint between the knowledge that travels within 

communities about the status, whereabouts, and abundance of wildlife, and the knowledge 

generated by wildlife biologists on these same subjects. Despite these differences, the CBMN 

program seems to move this knowledge across these boundaries with success; that is, the data 

produced is capable of supporting the NWMB’s responsibilities under section 5 of the NCLA, 

namely, to determine basic needs levels and to ensure enough wildlife are accessible for Inuit 

harvesters’ livelihoods. Further, the results, even if they transform a harvester’s activities and 

observations into quantified information, maps and spreadsheets, are, according to program 
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participants, transferable and understood by the harvesters (CBMN interviews #2).  This is 

viewed as a huge success for the program. Despite taking something as irreducible as the hunting 

experience and knowledge of the land, water, ice and transforming it, through documentation, 

into another, quantifiable formats, the results are read by harvesters as consistent with their 

activities over that time period, and are able to reveal, by way of aggregation and overview, new 

insights entirely.  

Information control and autonomy 

The control of information and data and Intellectual Property (IP) issues are critically 

important in Indigenous-Government-Industry relations. If these issues are not dealt with 

appropriately, they can derail processes such as impact assessments, negotiations, and land use 

planning processes, not to mention be a key barrier to the mobility of knowledge in these 

settings. This is a knot of social and cultural concerns, further complicated by technological 

considerations. In Canada, issues around Indigenous communities’ data control and autonomy 

arise, for the most part, around the kinds of location data found in Traditional Land and Marine 

Use and Knowledge studies, especially their storage and disclosure (Keats et al., 2018). 

Weinstein (1998) identified a power struggle over information as a main failing of BC’s 

Traditional Use Study program back in the 1990s, which, as discussed in Chapter 3, attempted to 

standardize and aggregate data (Keats et al., 2018). 

Fueled by incompatible expectations, distrust, and power imbalances, this tension is 

composed of concerns about control of the information, including the risks involved in the 

stripping-out of its context in order to be converted to spatial data. This problem plagues the 
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fields of land use planning that seek data on traditional use and marine use that privilege maps 

over other kinds of knowledge and analysis because of their compatibility with government and 

industry databases. Despite these tensions, when information is shared between Indigenous 

community, proponent, and government agencies, specific mechanisms such as data-sharing 

agreements, protocols, and licenses are used to protect Indigenous IP (Keats et al., 2018). 

Moving knowledge from Indigenous communities into euro-Canadian resource 

management structures is a political act, and it carries with it a legacy of extractive research 

practices and power imbalances. On the one hand, Traditional Use Studies, as in the BC Ministry 

of Forests example, worked to solve the visibility issues that governments appear to have in 

considering Indigenous land use—they simply are unable to see it on the landscape, and 

therefore are unable to consider it until conflicts arise. On the other hand, for Indigenous peoples 

managing these common-property resources, handing over this information directly to 

government is an unacceptable risk to the very activities and resources that these programs are 

developed to protect (Keats et al., 2018). 

In Indigenous resource management schemes, the control of knowledge flows is deeply 

connected to the ability to restrict access to resources (Weinstein, 1998).  For Indigenous people, 

“staying hidden” is an effective strategy to preserve and maintain these land management 

structures and practices. Limiting and controlling access via placing limits on knowledge of these 

places has always been an effective means to do this (Brody, 1982; Weinstein, 1998; Keats et al., 

2018). 
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For Indigenous peoples, sharing information about their land use and knowledge for 

consideration in resource management decisions is a risk that requires a high degree of trust in 

the process, especially given the likelihood they may be in direct conflict with the recipients of 

this information, be it the Crown, proponent, or regulatory agency. There is a risk that the labour 

involved in documenting and sharing this information may proceed to help industry or 

government agencies navigate resource management, while resulting in few benefits to the 

communities themselves. Once information, or “data” is provided to industry, users of this 

information can insert it into management models, or re-package it into summaries or other 

submission for regulatory process. Removed from the control of the community, it can result in 

misuse and mischaracterization of the information without its context (Natcher, 2001 in Keats et 

al., 2018).  

MacKinnon, Apertiik, and Robinson (2001), looking at TUS programs in Alberta, found 

that confidentiality of data is an issue for all parties. In the programs they reviewed, there was 

widespread frustration from industry and government co-sponsors of studies who were not able 

to access the results of the studies they funded due to issues of confidentiality. They refer to the 

contradictions in place to include and consider Indigenous land use in planning policy or impact 

assessment when the results of the studies are not shared (p. 483). Indigenous communities 

understand that if this data is simply provided, that the maps are most easily adopted into 

government or industry systems thus increasing the risk that the map data - an imperfect, reduced 

representation of their interests, can be taken out of context and used against them. Indigenous 

communities are also resistant to share if they believe it may replace additional participation in 
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planning or decision-making down the road. This misrepresentation can trickle down to 

community member reluctance to share land use information (Joly et al., 2018). I have witnessed 

First Nations agreeing to share a full and comprehensive traditional use study, with maps, and 

lose control of the information in other ways. The document may be summarized by a third party 

and reincorporated into the regulatory process with inaccurate or misrepresented information the 

community may not have the capacity or opportunity to circle back to address. 

Until only very recently, most communities have limited access or technical capacity to 

benefit from housing their own data and using the data of other agencies to assist in their own 

assessment of development, the status of wildlife, or cumulative impacts of all of it. At the most 

basic many communities have little access to the recordings, transcripts, and shape files created 

through research with their community members, because the consultants who conducted the 

research never returned it, and the information is notoriously in a format that is difficult to 

retrieve, search, and summarize – let alone share. This issue is prevalent and a major factor in the 

blockage of making and moving knowledge across these community boundaries.  

Attention to the essential link between access to information and control and ownership 

of data in land use decisions was best articulated in Canada by the First Nations Information 

Governance Centre. They developed the First Nations Principles of Ownership, Control, Access, 

and Possession (OCAP®), a set of cross-sector standards to guide how information should be 
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collected, stored, and shared (FNIGC, 2008)4. OCAP® has been very successful as a policy 

statement and is now finding its way into everything as the de facto Canadian expression of what 

part of Indigenous information sovereignty looks like. OCAP®, as it grows, will disrupt 

conventional approaches to information management and such things as data standardization 

(Keats et al., 2018). In Nunavut, the Inuit Tapiriit Kanatami National Inuit Strategy on Research 

(NISR) seeks to transform research, identifying “Inuit access ownership, and control over data 

and information” as one of its five priority areas to focus coordinated action (ITK, 2018).   

Both the CBMN and Łutsel K’e Dene First Nation have approached the principles of 

OCAP®, or data sovereignty in their own unique and innovative way, through the use of 

technology. As described above, the “network” of the Community Based Monitoring Network is 

a literal network of users who record information for their own use, and it is linked to a 

centralized database managed by the Hunter and Trappers Organization and the NWMB that 

exists to oversee harvesters and their harvesting rights. This aspect of the program has turned the 

extractive, mysterious, and disconnected aspects of northern research on its head. As the director 

of the NWMB enthusiastically put it: 

“One of the greatest things that we see and hear from my two years of being here is about 

data sovereignty. People are being researched all the time. Yet none of that information 

 

 

4 OCAP® is a registered trademark of the First Nations Information Governance Centre (FNIGC)” and 

include a reference to our website (www.FNIGC.ca/OCAP)  

https://fnigc.ca/www.fnigc.ca/OCAP
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stays in the community, none of that information. [The researchers are] going to have 

access to most of that information, and it just goes. Another person comes, ‘I want to 

research you.’ And he just goes. But with the CBM we are trying a different system. This 

becomes your data. Every harvester, in every community HTO has a username and 

password and they can log in to our Trailmark page any day, any time, and see it and 

download their own data”. 

As witnessed in many Indigenous communities, Łutsel K’e has been the subject of many 

research projects led by academics or consultants who, after their research is complete, will 

leave, taking their recorded information with them. The Łutsel K’e WLED has spent significant 

time and resources to retrieving, cataloguing, and archiving this past work in the form of audio 

and visual recordings, transcripts, maps, and reports, with the intention that this information will 

support land claims negotiations, preserve heritage, and support new land use research for 

decision-making processes. Whether the information is sitting on an old hard drive, inside a map 

drawer, or in a location offsite, the barrier to accessing it in a useable format is the same. One of 

the key challenges of applying this potentially relevant information from the community to these 

processes is in finding relevant information and bringing it together into an appropriate format 

for consideration in these settings, be it a map, a summary of concerns expressed, place-specific 

information, or common observations of trends. This process of building a database, once 

complete, will serve these principles of OCAP® through enabling better access to this 

information to respond to referrals from industry sent to the WLED office, impact assessments, 

and internal community needs and education.  
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Discussion  

There is increased attention to the crucial part that Indigenous knowledge contributes to 

the preservation of biological and cultural diversity and natural resource management (Chambers 

& Gillespie, 2000). The desire for environmentally sustainable development has invigorated 

attempts to create collaboration and dialogue between science and Indigenous knowledge to 

bring together the strengths of both systems (Chambers & Gillespie, 2000). Local Indigenous 

knowledge is being recognized, both by federal and territorial legislation as a requirement to 

consider in decisions. This knowledge has also demonstrated relevance with identifying and 

describing environmental change, historical baselines, establishing restoration and sustainability 

targets for species and improving land use planning (Thornton & Scheer, 2012).  

While there is plenty of information emerging about the natural world on any given 

subject, how to maximize the strength of that knowledge, and to create pathways for its inclusion 

in decisions that benefit society and the environment, is an urgent social and environmental issue 

(Lutz & Neis, 2009, p. 4). There is no lack of information, but a lack of means to make and move 

knowledge across disciplinary, institutional, and community boundaries (Lutz & Neis, 2009). 

Creating these mechanisms is not just about designing research capable of helping to understand 

the complex interconnectedness of humans and the natural and social systems we inhabit. It 

requires adapting dominant modes of knowledge production and evaluation to be capable of 

recognizing evidence produced by multiple disciplines. 

While the inclusion and recognition of the role of local or Indigenous knowledge for 

resource management is a long-standing quandary among academic and state regimes, it is 
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wrapped up in discourses that inhibit the growth and movement of knowledge beyond such 

debates. Throughout this dissertation, Indigenous knowledge versus science was shown to be a 

false dichotomy. If there is a bridge that must be crossed, or a barrier to break down, Indigenous 

knowledge vs science is not it. Rather, practitioner interviews completed with the NWT co-

management board and ENR staff, and the interviews completed as part of this dissertation, point 

to a different faultline undermining the consideration of Indigenous research and knowledge 

mobility: research paradigms. As recognized by Green (2014), the difficulties researchers and 

decision-makers face in integrating Traditional Knowledge and science are actually rooted in 

contrasting assumptions underlying the disciplines of science and social science. In other words, 

the problems derive more from the philosophical approach of discussants than they do from any 

of the ways of knowing being discussed (Green, 2014).  

A paradigm is an intellectual framework that makes research possible. As it encounters 

information that does not align with its assumptions, these differences or “anomalies” are either 

dismissed, lead to discovery, or can fuel complete shifts, or revolutions for new paradigms 

(Kuhn, 1962). If we instead frame the Indigenous knowledge / science dichotomy according to 

the research disciplines involved in their dissemination, we can more easily identify and unpack 

the “incommensurable” (Kuhn 1967) pressure points, and potential synergies.  

Most individuals who occupy the field of resource management are trained, formally or 

informally, in the standard assumptions of the scientific method. They largely work from an 

ontology of critical realism, which asserts that a reality exists that can be studied from an 

outsider or “neutral” perspective, but must be subject to scrutiny and diverse critical examination 
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(Guba & Lincoln, 1994, p. 110). Here, epistemological assumptions place objectivity of 

knowledge as an ideal, to enable research results to be compared and overlaid with other findings 

and repeatable. Even when research is moved out of a controlled lab and onto the land, 

objectivity is vital to model and measure, for instance, wildlife food supply, habitat, body 

condition, estimate home range and model dispersal, dispersion and distribution (Fryxell, 2014). 

Qualitative inquiry exists to understand what positivist inquiry is not suited for, such as 

the meaning, exchange, connection, and disconnections between human, non-humans and places. 

Researchers from anthropology and human geography have a post-structuralist commitment to 

critical theory. They assume that while there may be a reality that can be apprehended, it is not 

considered “natural or fixed,” but built over time by the organizing forces of power (Guba & 

Lincoln, 1994, p. 110). Using participant observation, dialogue and narrative inquiry, the social 

sciences presume that knowledge emerges through a value-mediated, dialogical process (Guba & 

Lincoln, 1994, p. 110).  Here, it is recognized that the investigator and investigated 

subject/object are linked, and knowledge is co-produced or created through interaction, and is 

context dependent. Community-based, participatory research with Indigenous communities for 

resource management or land governance often function from these qualitative, inductive 

assumptions because they are well suited to Indigenous research epistemologies and subject 

matter. Information needs for resource management settings in Canada include qualitative 

description of the value-mediated experiences of Indigenous people, their memories of the 

landscape, and their knowledge of local ecological systems and why they matter to a way of life.  
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 Rather than accepted as products of their own valid disciplines within the social 

sciences, methods to research and document Indigenous land use and knowledge are expected to 

stand up to scientific scrutiny to fit within dominant structures of state management regimes. 

This pressure popularized approaches that sought to apply a scientific hubris to documenting 

Indigenous land use and knowledge. Methods, such as that employed by the BC Traditional Use 

Study Program, its legacies within the Tobias method and elsewhere (MacKinnon, Apertiik, & 

Robinson, 2001) fail to meaningfully include Indigenous knowledge into decisions because they 

are ill-equipped to produce the information relevant to the information needs of impact 

assessment. These approaches are also inadequate because those tasked with reviewing and 

considering this knowledge do so by applying their own paradigmatic assumptions rooted in 

science, instead of more appropriately through the social sciences. Indeed, qualitative research 

on narratives including and about socio-ecological knowledge are (or should be) the central 

element of Indigenous land-use research and, as a tool of research, are connected to the 

landscape by descriptive mapping–it should not be the other way around (Keats et al., 2018).  

Overcoming epistemological incommensurabilities. Epistemological 

incommensurabilities exist within spaces such as co-management settings that aim to bring 

together research and information from the social and natural sciences. It is challenging to 

reconcile the objective biological scientist’s explanations of natural phenomena with a social 

scientist’s subjective interpretations of human ideas and activities, even if these things are linked 

by subject matter. These issues are compounded further in Indigenous knowledge research which 

tries to communicate across cultural differences (Sillitoe, 2004, p. 10). Beyond epistemological 
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challenges, other incompatibilities between natural and social sciences are due to differences in 

units, methods, and scales, communication barriers from technical language, and a scientific 

culture that rewards specialization, not collaboration (Robinson, Genskow, Shaw, Shepard, 

2012). 

Resources to assist with the design of community-based research and monitoring to 

gather Traditional Knowledge do not discuss these issues or offer a means to navigate these 

philosophical barriers. For example, in their guide on Conduct of Traditional Knowledge 

Research: A Reference Guide, Armitage and Kilburn (2015) came close by prefacing their guide 

with the caveat that “researchers embarking upon new TK research… have an acceptable level of 

social science training in these methods, and for that reason there is no need to explain them 

here” (p. 15). Meanwhile, most interviews I conducted with practitioners involved with the 

gathering or dissemination of Traditional Knowledge had very little to no training in the social 

sciences, and some identified it as an area that they were lacking, and sought guidance on. In 

addition, as with many guidelines for Traditional Knowledge research or community-based 

monitoring, a description of methodology is not provided.  

Resolving these ongoing difficulties therefore requires a new take on the problem itself. 

These challenges between the theoretical underpinnings of science-based research and those 

disciplines involved in matters of Traditional Knowledge (such as quantitative science vs. 

qualitative social science) are actually run-of-the-mill problems found in other settings, like 

health research, attempting to include and integrate multiple disciplines on a given subject 
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(Green, 2014). Indeed, the entire field of inter and trans-disciplinary research and theory exists to 

create way to bridge research disciplines to arrive at novel insights to complex problems.  

For methodology like the NWMB’s CBMN, by using aspects of both participatory action 

research of a critical paradigm, and a post-positivist commitment to empirical knowledge that 

mimics methods in wildlife management, it seems to transcend both paradigms, not quite sitting 

purely within either one. Yet the data produced is legible and informative to both the harvesters 

and wildlife managers (just in an unconventional way). Perhaps this is what Latour envisioned 

by creating an “immutable mobile” – the results of the CBM could, in theory, create knowledge 

fit to travel, accumulate, and cross perceived differences in disciplinary or cultural worldviews.  

Within the CBMN methodology and that in emergence within the LKDFN, awareness 

about the limitations of map and “data points” to represent their hunting way of life is mitigated 

by the fact that their hunters are the ones choosing what to record and when, and that their points 

of view can be added to the information collected later. Yes, the information is not a full-length 

ethnography with thick description, but it is gathered by and for them in a lightweight format that 

is accessible and therefore equipped for mobility in management endpoints.  

The challenges of defining and operationalizing Indigenous knowledge for community-

based research, could involve approaching the TK-science dichotomy in a different way–

especially if the dichotomy may be poorly drawn in the first place (see Agrawal, 1995). As 

qualitative research in geography holds, social and ecological systems are linked, and that the 

delineation between social and natural systems is artificial and arbitrary (Berkes et al., 2003), 
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and so approaching this from a purely divided science-based vs. social science (or science vs. 

TK) will always be limiting.  

As discussed above, the conceptualization of both Indigenous knowledge and science 

play a significant role in the complexity of understanding CBM as a research methodology, its 

challenges and its potential applications. Both the CBMN and Łutsel K’e example demonstrate 

that the term Indigenous knowledge presents a challenge to how community program organizers 

structure information gathering and view the information collected. Łutsel K’e monitors have 

difficulty in translating what they think the concept might be into on-the-land data recordings, 

and the managers of the CBMN avoid conflating this information as “Indigenous knowledge” to 

maintain respect and commitment for the valuable, yet truncated data brought back by the 

monitors.  

CBM reorients the concept of research on Indigenous land use for inclusion in resource 

management decisions. While a legacy of challenges to weave knowledges toward a “multiple 

evidence base” (Tengö et al., 2014) are alive and well, CBM can be a forum to re-imagine how 

evidence is made, what constitutes expertise, and how research can and should serve 

communities. It provides new potential for making and moving knowledge to understand 

complex socio-ecological issues, inform decisions, and also track their effectiveness (NWMB, in 

press). It can, as demonstrated by the CBMN, contain in it a structure that bypasses issues of 

trust and participation that were once huge barriers within community-based research: 

“Most of the time, when you go around the community, it is the buy in, buy in to 

science, buy in to research data, that has always been the problem. But when people 
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know that they are using their own data, they are very likely to agree [to participate]. So 

there is a tremendous potential in what CBM, community based monitoring could 

contribute to decision making.” 

Through addressing the principles of OCAP® at the outset, and designing research from 

community interests first, perhaps the thorniness of past research practices and barriers to 

knowledge mobility are made workable. Issues of truncating and de-contextualizing Indigenous 

information about the land and activities through mapping practices could be mitigated, as 

witnessed by the practices at work in Łutsel K’e and with the CBMN, using methods, such as 

easy to use recording devices, interviews, and verification meetings, that privilege and interlink 

narratives of participants with recorded spatial information. This technology enables the 

information to stay linked, is accessible to the community, and searchable for use in resource 

management processes. 

Just as there is uncertainty about what and when Indigenous knowledge is being 

represented by in research, there is often a lack of dialogue about the explicit aims, expectations 

and agendas between the Indigenous community study practitioners and the industry or 

government study recipients. As exampled by MacKinnon, Apentiik, Robinson (2001) each party 

often has its own set of expectations and interests in conducting Traditional land use research, 

and this lack of mutual goals, understandings, and expectations produce unwanted outcomes in 

the delivery and practice of including Traditional Knowledge in management outcomes.  

In research design, attending to topics and research questions that would provide 

information of use to regulatory agencies to consider impacts to Aboriginal rights, like those 
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listed in the Practitioner’s Guide to Federal Impact Assessments Under the Impact Assessment 

Act (2019) can streamline knowledge mobility. Working from both the values and aspects of the 

environment that support wellbeing, and the knowledge of what decision-makers in regulatory 

settings are to consider, a CBM program could be developed to gather information over time that 

not only can speak to these variables, but create a structure for the community to watch this and 

other state mechanisms.  

Knowledge co-production and mobility. The debate and divide between Indigenous 

knowledge systems and science plays out in applied settings in multiple ways, resulting in 

missed opportunities to produce new knowledge, and to at least create some linkage between 

what scientists might be discovering about a topic, and what Indigenous people are too. For 

example, in Łutsel K’e, the Ni Hadi Xa Program in its design did not coordinate, locate overlaps, 

or link the monitoring activities conducted by the science-based monitoring program of the mine 

with the “Traditional Knowledge” monitoring conducted by Łutsel K’e. Each program monitors 

different areas altogether, with the Traditional Knowledge monitoring cast aside to areas beyond 

the mine lease site. The information from the Łutsel K’e monitors is submitted to the program, 

but no information from the mine and its science-based activities comes back to the monitors. 

This sidelining is acknowledged by the monitors as a missed opportunity to know more about 

what is happening. 

“Everything I do, they [the scientists] know. I don’t know what they do. We are 

monitoring the same thing, the same area. My looking is changing. I don’t know what 

you’re seeing. Government hires scientists, they are not the only people looking at it. I 
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can tell what I see today what I see before, and there’s a lot of difference now. So I’d like 

to see what you are seeing (LKDFN Interviewee #2, 2019).  

In an early chapter on Traditional Knowledge in environmental assessment, Johannes 

(1993) indicates the need for methods in the field to embody an inter or trans-disciplinary 

approach to its subject (without mentioning those terms), and create opportunities for producing 

knowledge together, rather than seek various disparate inputs. He writes, “when it comes to 

methods for studying traditional ecological knowledge, I have learned far more from social 

scientists than from biologists. But neither natural scientists nor social scientists can do the job 

well without the expertise of the other” (p. 36). 

In fact, one of the biggest issues with monitoring programs is a lack of efficiency and 

mobility of results for use in applications outside their own program goals (Practitioner 

Interviewee #4, 2019). There are multiple programs running simultaneously across the north, and 

each one is set to its own scale, timeline, and means of collecting and recording information. 

This lack of any kind of standardized method means that if knowledge is produced in these 

programs, it will be challenging to be compared or pooled along other community monitoring 

datasets. If these pathways existed, resources for CBM program could be pooled, redundancies 

reduced, and important knowledge can make its way further across communities.  

Interdisciplinary studies have long been promoted –even demanded– as the route to 

solving the most pressing issues faced by humans (Sillitoe, 2004). Adopting a broad systems 

perspective and achieving synergy between different disciplines can produce entirely new results 

that would be impossible if just juxtaposing various disciplinary contributions (Sillitoe, 2004). 
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While we have no roadmap to do this, it is where we need to go. As Sillitoe (2004) describes, 

“we are sitting on a volcano experiencing tremors presaging an eruption that will reconfigure the 

intellectual landscape, but somehow the vent remains stubbornly blocked” (p. 6) (Keats et al., 

2018). Debates, collaboration, convergence of several perspectives, and lateral thinking signal 

that we may be headed into what Kuhn describes as a ‘revolutionary phase’ in disbanding certain 

research paradigms (Kuhn, 1962), and creating new interdisciplinary capabilities to problem 

solving. 

Collaborative work between disciplines can go beyond simple knowledge generation to 

springboard unique insights through “cross-fertilization” and co-production of knowledge 

(Tengö et al., 2014, p. 580), producing new knowledge that was not possible through 

independent disciplinary focus. Joint knowledge production, or knowledge co-production, 

involves interdisciplinary teams working to solve complex problems (Gibbons et al., 1994; 

Nowotny et al., 2001 in Diver, 2017). Knowledge co-production frameworks, as a principle of 

co-management, present knowledge production process as an endeavour that “integrates” 

Indigenous knowledge with western scientific knowledge traditions, emphasizing social learning 

and collaboration (e.g. Armitage et al., 2011; Dale & Armitage, 2011; Idrobo & Berkes; Diver, 

2017). However, examples of these concepts rarely address underlying challenges with “power 

asymmetries and cultural differences that typify environmental negotiations with Indigenous 

peoples” (Diver, 2017, p. 2). Tengö et al. (2014) suggest that building a multiple evidence base 

on a shared issue of concern, and in parallel (i.e., multi-disciplinary) rather than so-called 

integration, can navigate these historical tensions linked to creating synergies across diverse 
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knowledge systems (p. 582). This approach emphasizes that research methods to document 

Indigenous knowledge should be capable of considering and validating this information on its 

own terms. Such evaluation of knowledge as useful and relevant occurs within, rather than 

across, knowledge systems (Tengö et al., 2014, p. 580). 

Recommendations 

I have identified a range of challenges throughout this dissertation. I recommend that the 

following elements are crucial to ensure that CBM can create pathways for meaningful inclusion 

of Indigenous knowledge in resource management decisions: 

For those involved in the design of CBM programs (Indigenous researchers, consultants, 

or academics):   

1. CBM programs must, at their foundation, be designed according to the information 

needs, interests, and concerns of the Indigenous community. This will assist with 

motivating people to participate and be willing to share knowledge with the program. 

This process can involve: 

• A review of past research in the community. This can be done using qualitative 

analysis tools on all transcripts and reports produced over the years in the 

community to find reoccurring themes. A query of spatial information collected 

in the past can also indicate the spatial context of those themes, as well as 

places and activities of importance/concern.  

• Community consultation. Whether through interviews or workshops, 

consultation will identify and verify major themes of interest and concern 
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shared by members. The results from qualitative/spatial analysis can be 

presented to verify and discuss these themes and how they should inform new 

CBM work.    

2. Identify anticipated linkages of CBM information with regulatory and/or resource 

management information needs. These agencies can include: internal Indigenous-run 

assessment agencies, co-management boards, wildlife management boards, DFO, 

Natural Resources Canada, Committee on the Status of Endangered Wildlife in Canada 

(COSEWIC), Transport Canada, Impact Assessment Agency of Canada, and so on. 

Information from CBM could be applied to a specific project, internal or government 

program, serve several information sharing endpoints simultaneously, or become a 

regional link to multiple agencies or other CBM programs. Identifying potential 

recipients of information gathered by CBM greatly assists with identifying diverse 

potential funding sources to ensure long-term sustainability of the program.  

 

For industry, regulatory bodies, or other external agencies who seek information 

gathered through CBM, the onus should fall on them to clearly identify their own 

information and data needs, informally or formally (i.e. practitioner guidelines for the 

IAA, or requirements of the NLCA Section 5), and provide meaningful opportunities to 

communicate these information needs to CBM program managers and participants with 

justification.  
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3. Using information from recommendation 1 and 2, Indigenous community researchers 

could create indicators, key subjects, or research questions to inform the design of 

information gathering methods and tools. This serves as a framework to guide the 

program scope, communicate and coordinate with potential funders and recipients, and 

measure its success.  

4. Indigenous community researchers could then design and disseminate methodology, 

including methods and tools for:  

• identifying and reviewing research needs,  

• documenting and interpreting information,  

• analyzing and communicating results,  

• verifying results with participants, soliciting and reviewing the decision-

making process for how the information is considered/included. 

5. Regulatory agencies or wildlife management decision-making structures should create 

opportunities for discovery. Information accumulated on a large scale and across many 

participating individuals, time periods, and places can reveal previously unseen 

correlations between animals, environments, and human activities, and produce new 

knowledge about these relationships. The exploratory nature of this type of review is an 

ideal opportunity for knowledge co-production between those trained in Indigenous 

knowledge and those trained in wildlife management or regulatory analysis. Exploratory 

reviews with an interdisciplinary focus allow for individuals to step out of their familiar 

disciplines to use creativity to co-develop knowledge around a central issue.  
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6. On a smaller scale, CBM programs should include an iterative process that allows 

Indigenous participants to review and verify the information they have provided, and 

also provide context, explanation, and insights to the data. Incorporating routine 

opportunities for review of pooled information can lead to new insights, and also 

provide an opportunity to review and adjust how these results are meeting the 

information needs of the program. In addition, methods that include quantitative data 

gathering in the form of mapping (via GPS on the land/water during land use activities, 

during sit-down interviews recording sites on paper or digital maps, and/or form 

surveys) should include a means to gather qualitative recordings that provide subjective 

meanings to these observations, improving the ability for this data to operate from an 

individual harvester’s own knowledge base.  

7. Indigenous CBM program leads should use information gathering tools that require 

standardization, so that results can accumulate and be compared more easily across 

scales of time, participants, and locations. While tools exist for searching and analyzing 

unstructured data (as may be a common in qualitative CBM information), 

“standardization” in this case means recorded information, at the very least, should 

include some basic metadata description. This includes the participant name, the date 

the information was collected, and the project name or reason it was collected.  

8. Researchers, co-management board staff, regulatory analysts, decision-makers, and 

those working in development of program methods should have training in Indigenous 

research methods, or at least familiarity with the benefits and methodologies of the 
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qualitative social sciences. Practitioner training in qualitative and mixed-methods 

research design, analysis, and reporting, will assist, as suggested by Charnley et al. 

(2017), with creating clearer, more inclusive evaluative criteria to determine what is 

considered “best available” natural science and Indigenous social science for the 

purposes of informing management decisions (Keats et al., 2018). 

9. CBM programs should work with their participants to develop a locally appropriate 

definition of Indigenous or Traditional Knowledge. Such a definition would help create 

a way to track if the CBM program was able to include knowledge according to its own, 

community-led definitions. It would also produce transparency on what the information 

gathered is intended to represent for third parties if/when it is shared. This would, in 

turn, counterbalance assumptions about the information gathered, while re-instilling 

meaning to a concept that is sometimes over-used. If the program, as with the Nunavut 

CBMN, is intended to create results that are to be useful to wider audiences, 

operationalizing what is recorded will improve its utility in these settings and assist with 

mutual intelligibility.  

10. In keeping with the principles of OCAP®, CBM programs require technical capacity to 

collect, archive, manage, and access the information they gather. This technology 

should include features that protect the security of the information, and the ability for 

the Indigenous community to control who has permissions to access it. Such a database 

should be suited to users with little specialist training, and should be highly searchable 

in order to support access to information. It should assist establishing and maintaining 
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metadata standards. It should also facilitate knowledge exchange, by being capable of 

sharing and exporting information in a flexible format that can be used or viewable by a 

wide range of other software programs.  

11. Information sharing protocols, confidentiality agreements, and licenses should be 

developed and used by Indigenous communities to maintain data sovereignty and 

manage and control their information and protect IP. These documents help those 

working in Indigenous community governance or land and resource management 

settings respond to information requests, and to know clearly when and what type of 

information can be shared and with whom. These protocols can be provided to 

researchers from outside the community to ensure that the information gathered in the 

community can be linked back to be stored and accessed by the community, according 

to the principles of OCAP®.  

12. Decision-making structures should adapt to include information from CBM. This 

adaptation requires shifts in regulatory culture and structural changes to make space, 

both in regulatory timelines and conceptually, for intervenors to process and format 

CBM information for presentation to these settings. Mutual awareness of CBM’s 

application in decisions on wildlife and resource management decisions can be 

cultivated through workshops or other forums. Such workshops should bring together 

wildlife managers, decision-makers, and CBM program managers to familiarize 

themselves with CBM methodology and its information outputs, and review and discuss 

individual information needs and expectations. 
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Chapter 7: Conclusion 

Through exploring community-based monitoring as a method for Indigenous knowledge 

mobility into resource management decisions, discovery about the challenges that typify research 

of this kind for these settings has included insights from both a philosophical and practical 

standpoint.  

Impact assessment and resource management grapples with research and knowledge 

across paradigms, disciplines, and cultures. This is the central challenge of managing 

developments, especially relating to Indigenous rights, and it is this aspect of impact assessment 

most widely regarded as a failure. The legitimacy of environmental impact assessment rests on 

the way in which research design and outcomes cope with disciplinary fault lines and different 

knowledge systems (Keats et al., 2018).  

Practices that support the development of CBM for including Indigenous knowledge, and 

in ensuring its application in areas that it will benefit the community include building capacity 

within the community through hiring and training data clerks, establishing proper infrastructure 

for information gathering, storage, and management that follow the principles of OCAP®, and 

recruiting harvesters to participate through ensuring that their knowledge is linked to the 

program’s purpose.   

With these aspects in place, as demonstrated by the Nunavut CBMN, there remains from 

an institutional standpoint, the need to develop structures for its consideration. Blockages to 

knowledge mobility may exist not in the differences of scientific vs. Indigenous knowledge, but 

in the ability for individuals to recognize information that is produced by methods unfamiliar to 
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their respective discipline. Following these principles, clear agendas, linked to regulatory or land 

claim requirements, will likely lay the groundwork for effective research program development.  

As Indigenous communities develop and control their own databases of accumulating 

environmental knowledge, an era of extractive, non-representative, static research is coming to a 

close. Decision-making structures must adapt to make way to consider the new kinds of 

information from CBM and new opportunities for knowledge co-production. Such a structure 

needs to view both science and Indigenous knowledge as a body of systematic, organized, 

knowledge to find places that are mutually intelligible in spite of epistemological differences. 

These structures are the places where knowledge can travel, accumulate, and transcend cultural 

or disciplinary world views.  
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