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LAY ABSTRACT 

 Inuit-led conservation initiatives are recognized as a component of Inuit self-
determination. This project aims to support the development of the Inuit-led Qikiqtait 
Protected Area (Qikiqtait) around the Belcher Islands Archipelago, Nunavut. Harvest data 
for 14 key species was collected by Sanikiluarmiut (people of Sanikiluaq) from April 1, 
2020 – March 31, 2022 using SIKU: The Indigenous Knowledge Social Network. This 
harvest data was used to: 

1. Contribute to a harvest resource inventory using Inuit harvester data; 
2. Compare the harvest resource inventory data to Qikiqtait management priorities; 
3. Explore the capacity of SIKU as a tool to contribute to community-based 

monitoring and Inuit-led protected area development and management. 

Results added to a baseline harvest resource inventory and identified harvest seasonality, 
showing that SIKU is an effective tool to use in Qikiqtait planning. This research 
contributes to the body of work supporting long-term Inuit-led environmental monitoring 
to promote Inuit decision-making.   
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ABSTRACT 

 Inuit-led conservation initiatives are being increasingly recognized for their ability 
to engage community members, support the harvesting of country food, support long-
term environmental monitoring, and promote Inuit self-determination. My MA research 
was conducted in partnership with the Arctic Eider Society and the Sanikiluaq Qikiqtait 
Steering Committee. The goal was to support the development of the Inuit-led Qikiqtait 
Protected Area (Qikiqtait) around the Belcher Islands Archipelago, Nunavut, using 
harvester data collected on SIKU: The Indigenous Knowledge Social Network. 
Sanikiluarmiut (people of Sanikiluaq) harvest data for 14 key species collected from April 
1, 2020 – March 31, 2022, was used to address the following research objectives: i) 
contribute to the Qikiqtait harvest resource inventory using Inuit harvester data collected 
on SIKU; ii) compare the harvest resource inventory data to Qikiqtait management 
priorities; and, iii) explore the capacity of SIKU as a tool to contribute to a community 
environmental monitoring approach to Inuit-led protected area development and ongoing 
management. A temporal and spatial analysis was conducted to show harvest density 
patterns and changes over time. These results showed a change in harvest timing and 
location for most species over the analysis period and identified the seasonality of 
Sanikiluarmiut harvesting. This harvest resource inventory creates baseline data for key 
species that can be used to identify and assess harvesting trends over time. The results of 
a comparative spatial analysis revealed that the harvest data could complement previously 
identified Qikiqtait priority areas. The results of this research showed that SIKU is an 
effective tool to use in Qikiqtait development and can support long-term wildlife 
monitoring. Recommendations are made to further increase the capacity of the app to 
address community priorities. This research contributes to the body of work supporting 
long-term Inuit-led environmental monitoring to promote Inuit decision-making.   
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1 INTRODUCTION 

 Conservation and protected area programs in Canada have often excluded 

Indigenous Knowledge (IK)1, management approaches, and priorities (Indigenous Circle 

of Experts [ICE], 2018; Langdon et al., 2010). These initiatives are often focused on 

protecting the environment from human activity and safeguarding natural resources 

(Eichler & Baumeister, 2018; Foster, 1978; ICE, 2018; Stevens, 2014a). There is 

currently a shift toward Indigenous-led conservation and protected area initiatives, partly 

in response to Aichi Target 11 developed by the United Nation’s Convention on 

Biological Diversity (CBD) and the Pathway to Target 1 presented by the Indigenous 

Circle of Experts (ICE) (Canadian Parks and Wilderness Society [CPAWS], 2022; CBD, 

2020; ICE, 2018). Within Canada, Indigenous-led conservation has taken many forms, 

from Indigenous land guardian programs, such as the Coastal Guardian Watchman 

Program (Coastal First Nations, 2022), co-managed National Parks such as Gwaii Haanas 

National Park Reserve, National Marine Conservation Area Reserve, and Haida Heritage 

 
1 The terms IK, Traditional Ecological Knowledge (TEK), Traditional Knowledge (TK), 
and Inuit Qauijimajatuqangit (IQ) are used frequently in literature to encompass 
Indigenous worldviews, knowledge, ways of knowing, and ways of being. It is important 
to note that there are many Indigenous knowledge systems (Dei, 2008), and that these 
terms often group values from a range of communities under one umbrella. The Hamlet 
of Sanikiluaq does not universally identify with any of the above terms, so in this paper, I 
strive to refer to the SIKU data for this project as Sanikiluarmiut knowledge. 
Additionally, the SIKU data used in this project represents only some aspects of IQ and 
does not represent the full dynamic and holistic nature of IQ data. In broader discussions 
around literature, policy, and knowledge from several communities or regions, I use the 
terms IQ to refer to Inuit knowledge or IK to refer to knowledge of multiple Indigenous 
groups. 
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Site (Parks Canada, 2019), Indigenous Protected and Conserved Areas (IPCAs2) like 

Edéhzhíe IPCA (Dencho First Nations, 2023), as well as organizations like the 

Reconciliation through Conservation Partnership (Conservation through Reconciliation 

Partnership, n.d.). The Canadian government has recognized the importance of this new 

paradigm and has invested heavily in Indigenous-led conservation programs (CPAWS, 

2022; Environment and Climate Change Canada [ECCC], 2023; Parks Canada, 2018a, 

2018b). This has increased the capacity for Indigenous community-based protected area 

and conservation initiatives.  

 Conservation in the northern regions of Canada has frequently involved Inuit in the 

management of National Parks. Inuit co-manage Quttinirpaaq (Parks Canada, 2023b) and 

Auyuittuq (Parks Canada, 2023a) National Parks in Nunavut, Torngat Mountains 

National Park (Parks Canada, 2023c) in Newfoundland and Labrador, and Inuit and First 

Nation peoples inform decision-making at Ivvavik National Park in the Yukon (Parks 

Canada, 2022b). Inuit have also begun developing IPCAs, such as the Aviqtuuq (Awan et 

al., 2023), and Arqvilliit IPCAs (Arqvilliit Indigenous Protected and Conserved Area 

Establishment Project, n.d.) to further affirm their environmental and wildlife decision-

making rights (Buschman & Sudlovenick, 2022; Stevens, 2014a; Youdelis et al., 2021). 

Inuit are especially concerned with how conservation takes place in their homelands due 

 
2 The use of terms for Indigenous-led conservation initiatives varies throughout regions 
and policy, including: Indigenous People’s and Community Conserved Areas (IPCCAs), 
Indigenous and Community Conserved Areas (ICCAs), Indigenous Protected Areas 
(IPAs), Indigenous Protected and Conserved Areas (IPCAs), and Tribal Parks. This paper 
uses the term IPCA throughout but acknowledges that Indigenous-led conservation can 
take many forms.   
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to their dependance and connection to country food (edible game, seafood, and flora) and 

the increasingly intense effects of climate change on the northern environment (Awan et 

al., 2023; CPAWS, 2022).   

 The CBD (2009) states that Inuit ways of being and biodiversity are strongly 

connected. Due to these relationships with the land3 and wildlife, Indigenous 

environmental monitoring using Indigenous methodology, and Indigenous governance 

using IK are vital for healthy conservation programs (Secretariat of the CBD, 2009). In a 

northern context, the holistic and relational worldview of Inuit brings a perspective to 

conservation that is often missed by Western management initiatives (ICE, 2018). 

Conservation initiatives have the capacity to support Indigenous self-determination 

though wildlife management and land stewardship (ICE, 2018; Qikiqtani Inuit 

Association [QIA], 2020).  

The territory of Nunavut was created in 1999 and encompasses 21% of Canada’s 

total land and marine area (Kikkert, 2023). The majority of Nunavut is located above the 

60th parallel and the landscape is mainly comprised of tundra, with some boreal forest (or 

taiga) areas located on the southern mainland regions (Lands Directorate, 1986). The 

territory is home to a population of approximately 36,858, with 83.7% identifying as Inuit 

(Statistics Canada, 2023). The area is home to several at-risk species, including polar 

bear, caribou, walrus, beluga whale, narwhal, and ivory gull (ECCC, 2021). The Hamlet 

of Sanikiluaq is located on the Belcher Islands, in the southeast of Hudson’s Bay in the 

 
3 The term "land" may encompass land, water, and ice landscapes in an Inuit context 
(Robertson & Ljubicic, 2019). 
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Qikiqtani region (Figure 1.1) and is the southernmost community in Nunavut 

(Government of Nunavut, 2013).  

 
Figure 1.1: Map of the Belcher Islands Archipelago and the Hamlet of Sanikiluaq 

 As of 2021, the population of Sanikiluaq was 1,010 (Statistics Canada, 2023). 

Approximately 90.6% of the population primarily speak Inuktitut, and approximately 

96% of the community speak Inuktitut and English or English only (Statistics Canada, 
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2023). The Department of Fisheries and Oceans (DFO) Canada (2011b) has identified the 

Belcher Islands as an Ecologically and Biologically Significant Area (EBSA) for its 

critical beluga, polar bear, and common eider duck habitat, as well as its high levels of 

benthic diversity and productivity. Environment and Climate Change Canada (ECCC) 

(2012) has also labelled it an important area for birds because of the important common 

eider duck winter and nesting habitat. This area currently is not covered by any type of 

protected area (World Wildlife Fund [WWF] Canada, 2019).  

 The Hudson and James Bay regions have been experiencing extensive 

environmental change due to industrial practices in northern Manitoba, Ontario, and 

Québec, primarily from the increased implementation of hydroelectric dams, ongoing 

mining activity (Hudson Bay Consortium, 2022; McDonald et al., 1997; Rustad, 2015; 

Sanikiluaq Qikiqtait Steering Committee [SQSC], 2019), and the effects of climate 

change (Kuzyk & Barber, 2018; SQSC, 2019a). Inuit and Cree communities in this area 

expressed concern about the impact these industries have had on wildlife, climate, and sea 

ice, and the presence of contaminants in water sources and country food (Kuzyk & 

Barber, 2018; McDonald et al., 1997). This concern, coupled with the lack of action taken 

by the federal and territorial government to investigate these issues, resulted in the 

Traditional Ecological Knowledge and Management Systems (TEKMS) study from 1992-

1995 (McDonald et al., 1997). TEKMS was a community-initiated and community-led 

study involving interviews in 28 communities (McDonald et al., 1997). This work 

resulted in the comprehensive book Voices from the Bay: Traditional Ecological 

Knowledge of Inuit and Cree in the Hudson Bay Bioregion (McDonald et al., 1997), an 
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extensive resource of Traditional Ecological Knowledge (TEK) regarding the changes to 

the environment and wildlife of the Hudson Bay bioregion. The importance of monitoring 

these changes cannot be overstated. As noted by Lucassie Arragutainaq, “the environment 

must remain healthy because people have to rely on it for food. The animals are part of 

our life, and have to be looked after very carefully…” (McDonald et al., 1997, p. 6). 

Sanikiluarmiut (people of Sanikiluaq) have been noticing significant changes to wildlife 

populations, including a reduction in the number of Canada geese that arrive in the spring 

migration (McDonald et al., 1997), and an alarming reduction in walrus presence around 

the islands (Hudson Bay Consortium, 2022). Work like this highlighted the need for a 

more formal protection strategy for the Belcher Islands.  

 Sanikiluaq has been very active in Inuit-led research initiatives. Sanikiluarmiut have 

strong ties with their Hudson Bay neighbours, Cree Nations in Ontario and Québec to the 

south and Inuit communities in Nunavik to the east. These communities have worked 

collaboratively in the past on projects involving environmental health, wildlife 

monitoring, and IK (Kuzyk & Barber, 2018; McDonald et al., 1997). Sanikiluaq is the 

home of the Arctic Eider Society (AES), and the community has been leaders and 

partners in numerous projects since the 1990s, including the Northern Contaminants 

Program, the Nunavut General Monitoring Program, studies of sea ice ecology with 

Environment Canada, Inuit knowledge documentation and transfer initiatives, and sea ice 

monitoring projects, as well as leading wildlife surveys and taking part in various climate 

change monitoring initiatives (AES, 2023b; SQSC, 2021). The community also 

established the Nunavuummi Tasiujarjuamiuguqatigiit Katutjiqatigiingit (NTK) to 



M.A. Thesis – R. Sinclair; McMaster University – School of Earth, Environment, and 
Society. 

7 
 

support Indigenous stewardship of the Hudson Bay region (SQSC, 2021), although this 

organization dissolved in 2011. Sanikiluaq has also recently started to explore the 

potential for a shellfish fishery to support a sustainable, land-based economy (AES, 2022; 

Rogers, 2021). A priority of Sanikiluaq is the establishment of a conservation economy to 

financially support community members by creating jobs in areas of research and 

environmental monitoring (AES, 2022; Enuaraq-Strauss & Arragutainaq, 2021; SQSC, 

2019b).  

The AES is a registered Canadian charity established in 2011, developed to 

continue to support community-engaged research and Inuit priorities, such as those 

established by the NTK and documented in the award-winning 2011 film, People of a 

Feather (AES, 2020). The AES was created as an Inuit-led organization to work across 

jurisdictions with communities around Hudson Bay and Inuit Nunangat (Inuit homelands 

in Canada) to address long outstanding community priorities focusing on environmental 

and social justice issues in the Arctic. The AES applies Indigenous-driven solutions with 

programs that build capacity and self-determination. The charity is based on three pillars: 

community-driven research, education, and outreach and stewardship (AES, 2023a). The 

AES has played a leadership and mentorship role in numerous community-led research 

projects. The AES was a key collaborator in the creation of the Hudson Bay Consortium, 

a stewardship body that brings together community members, rights holders, Indigenous 

organizations, and government departments from around the Hudson Bay and James Bay 

region to work together on issues of climate, research, environmental stewardship, and 

Inuit knowledge (AES, 2023c; Hudson Bay Consortium, 2023). In 2019, the AES 
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launched SIKU: The Indigenous Knowledge Social Network, an interactive app and web 

platform, which was the winner of the 2017 Google.org Impact Challenge in Canada 

(SIKU & AES, 2020). SIKU — which means sea ice in Inuktitut — aims to connect Inuit 

knowledge of the environment with technology in order to address issues of climate 

change, facilitate knowledge transfer and documentation, support community-based 

research, encourage Indigenous languages use, and act as an education tool for 

Indigenous youth (Enuaraq-Strauss & Arragutainaq, 2021; SIKU & AES, 2020). SIKU 

provides a toolset for community members to share their knowledge and collect data on 

environmental and species observations, as well as hunting stories, and trips (SIKU & 

AES, 2020). The SIKU app is free to the public and supports Indigenous self-

determination in community-led projects while upholding the components of Indigenous 

Data Sovereignty (IDS) (Section 2.3.4; 3.3.1; Appendix 1; Enuaraq-Strauss & 

Arragutainaq, 2021; SQSC, 2021).  

The protection of the Belcher Islands has been of high priority for the community of 

Sanikiluaq for many years (AES, 2022; Appaqaq et al., 2020; SQSC, 2019a). The Inuit-

led Qikiqtait Protected Area pilot project (hereafter referred to as “Qikiqtait”) is a holistic 

approach to conservation that aims to support environmental and Sanikiluarmiut cultural 

health (AES, 2020, 2022; SQSC, 2019b). Qikiqtait, meaning “islands”, is the result of 

years of extensive work by the community of Sanikiluaq and their partners to add levels 

of protection to the entire Belcher Islands terrestrial and marine region (Figure 1.2) (AES, 

2018, 2022; SQSC, 2019b). The formal planning process for Qikiqtait began in 2018, and 

is supported by several organizations, including the Hamlet of Sanikiluaq, the AES, the 
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Sanikiluaq Hunters and Trappers Association (HTA), Qikiqtani Inuit Association (QIA), 

and the Canada Nature Fund (AES, 2020; SQSC, 2021). At this time, the development of 

the Nautsituqtiit/Guardians Pilot Program (hereafter referred to as Nautsituqtiit) began to 

support the capacity of environmental monitoring within the community (SQSC, 2021). 

Since 2018, several meetings have been held with the SQSC, AES, Sanikiluaq Hamlet 

Council, the Sanikiluaq HTA, the DFO, QIA, ECCC, the Canadian Wildlife Service, 

Nunavut Tunngavik Inc, and QIA, to establish collaborative working relationships 

between agencies to support the Sanikiluarmiut-led Qikiqtait project (AES, 2018; SQSC, 

2019b, 2021). The Qikiqtait development strategy revolves around a whole-of-

community approach Inuit-led decision-making to address community priorities 

(Appaqaq et al., 2020; Enuaraq-Strauss & Arragutainaq, 2021; SQSC, 2019b, 2021). In 

an effort to provide protection and management for the unique environment of the 

Belcher Islands, Qikiqtait will cover 33,000 km2 (AES, 2022), 7% of which will include 

terrestrial areas and 93% of which will be marine areas (QIA, 2020). More than 5,000km 

of coastline will be included in Qikiqtait (QIA, 2020). 

Qikiqtait is utilizing the Qikiqtait Project on SIKU as a tool to collect 

Sanikiluarmiut harvester data to build a recorded base of harvesting knowledge to aid 

Qikiqtait development and management priorities (Appaqaq et al., 2020; Enuaraq-Strauss 

& Arragutainaq, 2021; SQSC, 2021). The focus of this thesis is to support the 

development of this Indigenous conservation initiative by mapping Inuit harvester data 

collected in the Qikiqtait Project on SIKU and exploring the capacity of an Inuit-designed 

data collection tool to further Qikiqtait management priorities. My thesis is in partnership  
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Figure 1.2: Proposed Qikiqtait Protected Area boundaries4 
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with the Sanikiluaq Qikiqtait Steering Committee (SQSC) and supported by the AES. I 

worked closely with the SQSC following a community-engaged5 research framework 

(discussed in Section 3.2) that supported Qikiqtait priorities. 

 
1.1 Project Evolution 

As I began my graduate degree, I expressed interest in Inuit-led conservation. 

Reflecting on potential research topics, my supervisor, Dr. Gita Ljubicic, reached out in 

December 2020 to one of her long-term research partners and the Executive Director of 

the AES, Dr. Joel Heath. The SQSC expressed interest in having me contribute to the 

analysis of Qikiqtait Project data to support an Inuit-led approach to using the SIKU app 

for the development of a Qikiqtait resource inventory. Shortly thereafter, Dr. Ljubicic and 

I had an introductory meeting with Dr. Heath and began developing a project plan. From 

a meeting held on January 27th, 2021, and a report by AES (2022), some of the broad 

goals of the SQSC that were communicated include: 

 

 
4 The Proposed Qikiqtait Protected Area boundaries used in this thesis were developed 
from the Nunavut Settlement Area boundaries, excluding areas of overlap with Nunavik.   
5 The term “community” can be used in several contexts and refer to groups of people or 
organizations based on many different parameters. Use of the term “community” does not 
necessarily mean that an entire community was part of a research project (Johnson et al., 
2015). Engaging with and including the priorities of every member of the Sanikiluaq 
community was beyond the scope of this project. Therefore, the “community” referred to 
in this project will be defined as the Qikiqtait Committee, as I was in regular contact with 
Committee members and worked towards the priorities established for Qikiqtait. 
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• The development of a conservation economy by building job capacity in areas of 

environmental monitoring, natural history, filmmaking, and research;  

• Engagement of community members across multiple demographics;  

• The development of a harvest inventory; and, 

• The creation of an updated seasonal food visualization based on seasonal harvesting 

data.  

A priority for the SQSC was the building of a resource inventory (including 

harvesting information) for key species found in the Belcher Island region to support the 

IPCA development process (Objective 3) (AES, 2022). The SQSC had established a 

harvesting and observation data collection process within the Qikiqtait Project with 

Nautsituqtiit, with the goal of establishing baseline data for species throughout the year 

(SQSC, 2021). After an initial examination of the structure of SIKU and the available 

reporting fields, and conservations during the first meeting about Qikiqtait needs and 

resource inventory goals, I suggested some analysis options that I could complete for 

Qikiqtait as part of my thesis. From January – April 2021, I completed some initial work 

for the SQSC focussing on Qikiqtait Project berry harvesting posts (see Section 3.3.1 for 

an explanation of methods of recording data of SIKU) collected on SIKU as part of a 

McMaster University course project. Using the berry harvesting posts of four berry 

species (blueberry, cloudberry, crowberry, and lingonberry), I used Geographic 

Information System (GIS) software ESRI ArcGIS Pro 3.0.3 to complete a draft map of 

berry harvesting locations, and Microsoft Excel to complete draft graphs showing berry 

harvest seasonality for each species. This analysis was presented during my first meeting 
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with the SQSC on May 25, 2021, to show some examples of analysis methods for other 

species that I could complete in my Master’s project and to gather preliminary feedback 

on the methodology and direction of the project. This initial work was vital to a 

collaborative approach to building this project, as it gave space to evaluate how my skills 

could be used to support SQSC priorities. It also supported discussion about potential 

analysis avenues for the data and allowed the SQSC to determine how Sanikiluarmiut 

data would be used. This approach to Inuit-led conservation planning means that 

discussions around how data can be communicated to community, regional, and federal 

audiences can benefit from collaboration and research partners. Based on the preliminary 

results that were presented, and my skillset with geospatial analysis, it was agreed that a 

thesis project could support Qikiqtait Objectives 3 and 4 above.  

 This thesis journey followed the guidance of the SQSC and the AES by responding 

to the needs of the SQSC as identified during meetings throughout the research process. 

The initial priorities and analysis goals of this project were co-developed over three 

meetings with my SQSC and AES partners, and further refined throughout the lifespan of 

the project with input from all my project partners. Further elaboration of my research 

approach is presented in Section 3.2. 

1.2 Project Goals  

 The overarching aim of this research project is to contribute meaningfully to an 

Inuit-led and managed conservation initiative by supporting existing community 

priorities. The significance of this project includes: 
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• Contributing to the Qikiqtait goal of the future protection of an ecologically and 

culturally significant archipelago; 

• Supporting the establishment of a harvest resource inventory using data collected 

through SIKU to assist Qikiqtait development and management decisions; and, 

• Furthering the understanding of the potential for SIKU to inform and contribute to 

Qikiqtait conservation goals. 

 The goal of this project is to explore the capacity of harvester data collected within 

the Qikiqtait Project using the SIKU app to support Inuit-led protected area design, 

implementation, and management by investigating how Sanikiluarmiut monitoring data 

collected on the app can be used to meet the SQSC priorities. This is an important part of 

understanding the influence of Sanikiluarmiut knowledge on shaping protected area 

design and implementation. This research project contributes to efforts to improve 

collaborative and Inuit-driven approaches to developing protected areas by: 

• Examining the potential of new technology to support Indigenous governance and 

conservation initiatives; 

• Exploring methods of weaving Inuit and scientific knowledge together in 

conservation planning; and, 

• Supporting Inuit self-determination in conservation projects. 

1.3 Research Question and Objectives 

 My thesis research is driven by the question: “How can harvester data recorded 

using SIKU support a community approach to Inuit-led protected area development and 
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ongoing management?” Together with my research partners, the following objectives 

were developed to address this question, including to: 

1.  Contribute to the Qikiqtait harvest resource inventory using Sanikiluarmiut 

harvester and environmental monitor data collected on SIKU; 

2.  Compare how the harvest resource inventory data aligns with, and can support, 

Qikiqtait management priorities; and 

3.  Explore the capacity of SIKU as a tool to contribute to a community environmental 

monitoring approach to Inuit-led protected area development and ongoing 

management. 

1.4 Positionality Statement 

 It is important that researchers recognize their cultural lens and how their 

experiences and worldview shape their research (Cochran et al., 2008; Kovach, 2009). 

Positionality was therefore a vital component of my research, as I had to be aware of the 

factors that influenced my relationships, knowledge production, research approach and 

methodology.  

 I am a cisgender, native English-speaking, non-Indigenous woman of Scottish and 

English heritage. I grew up in the Hamlet of Coboconk, Ontario, in the Kawartha Lakes 

region, on the territories of the Wendake-Nionwentsïo, Mississauga, and Anishinabewaki 

and on Treaty 20 land. I am aware that my ancestors took part in acts of colonialism in 

what is now called Canada that have had lasting impacts on Indigenous peoples. I am 

single child of self-employed parents and was home-schooled until I began university. I 
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was homeschooled using an interpretive curriculum adapted from a Western education 

curriculum and continued into the Western academic structure of university. I 

acknowledge that I come from a position of privilege and was raised with a Western 

worldview. I acknowledge that there exists a power imbalance between academia and 

Inuit communities, and my experiences within academia have influenced my worldview. 

My ways of learning and knowledge sharing may be different then those of my research 

partners, and it is important to prioritize the knowledge systems of the leaders of this 

project, my research partners. I have strived to learn from my work as a GIS consultant 

with First Nations in British Columbia but recognised through this work that I still have 

much to experience. It is vital that I continue to learn from my research partners, and 

Indigenous leaders, knowledge holders, teachers, scholars, authors, artists, harvesters, and 

activists, in order to engage in decolonizing research to the best of my ability. 

 I am a southern Ontario-based researcher who has never hunted, although this 

project works with Inuit hunter and harvester knowledge. I acknowledge that this is a 

limitation (among others) in my education, and I must defer to the knowledge of my 

research partners to ensure their data is represented appropriately. I have attempted to 

addresses this limitation (to the best of my ability) by actively listening to my community 

research partners throughout this project, learning from coursework centred in 

community-engaged research and Indigenous methodologies, and continuous self-

reflection on my positionality, privileges, and ways of knowing. Most importantly, my 

research project does not attempt to represent community voices but aims to support 

community priorities through advancing Inuit voices.  
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1.5 Thesis Outline 

 This thesis is divided into six chapters. Chapter one introduces Qikiqtait and the 

project partners, overall project significance, and the project objectives. Chapter two is a 

literature review of topics pertaining to my project, including an overview of conservation 

initiatives in Canada, and the use of technology in community-led conservation projects. 

An overview of the variety of research methods used in this thesis is presented in chapter 

three. The spatial and graphical results of SIKU harvester data are presented in chapter 

four, followed by a discussion focussing on SIKU as a tool in community-led 

conservation programs. The discussion also includes an examination of the areas where 

data collected with SIKU is valuable to the Qikiqtait program, and where improvements 

to the Qikiqtait Project on SIKU could support a more robust analysis. Finally, in chapter 

five, I discuss the key takeaways of the projects, as well as future considerations and 

recommendations.  
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2 LITERATURE REVIEW 

2.1 Conservation Methods and Programs in Canada 

2.1.1 History of Canadian Conservation Policy 

Formal conservation policy has a long history in Canada, most of which involves 

a traumatic, exploitive, and complicated relationship with Indigenous peoples (ICE, 

2018). Canada's first conservation policies were framed around principles that influenced 

what is now known as the North American Model of Wildlife Conservation (Eichler & 

Baumeister, 2018), a type of framework that is often viewed as colonial (Eichler & 

Baumeister, 2018; Stevens, 2014b; Youdelis et al., 2021). Conservation programs that 

followed this model were characterized by a strict focus on nature preservation without 

human interference (Eichler & Baumeister, 2018; Stevens, 2014b), and the 

commoditization of wildlife as natural resources (Eichler & Baumeister, 2018). The term 

‘fortress conservation’ has been used for this type of restrictive conservation 

methodology (Nokmaq et al., 2021), which prohibited Indigenous harvesting practices 

within conservation area boundaries (Tauli-Corpuz et al., 2020). Conservation initiatives 

based on ‘fortress’ methodologies have experienced biodiversity loss and other ecological 

failures (Stevens, 2014c; Tauli-Corpuz et al., 2020). The Canadian National Park system 

has been part of this type of management, and as of 2013, 43% of National Parks were 

experiencing a decline in the health of their ecosystems (Office of the Auditor General of 

Canada, 2013). 

The National Parks system in Canada is managed federally by the Parks Canada 

Agency (Parks Canada) and is also responsible for engagement and consultation with 
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Indigenous peoples who interests overlaps National Parks (Thomlinson & Crouch, 2012). 

The removal of Indigenous peoples and their rights from National Park lands was not 

uncommon during the late 19th and early 20th centuries (Indigenous Circle of Experts, 

2018; Parks Canada, 2022a) and may have been used — among other methods — to 

control Indigenous communities (Sandlos, 2014; Stevens, 2014b). For example, Banff 

National Park, established in 1885 as Canada’s first National Park, resulted in the 

removal of the Stoney Nakoda Nation from their ancestral land (Langdon et al., 2010). 

Harvesting and cultural practices were also not allowed in National Park systems (ICE, 

2018; Sandlos, 2014; Stevens, 2014a), creating barriers to knowledge transmission and 

also increasing food insecurity within communities (Thomlinson & Crouch, 2012). In 

Canada’s northern regions, Indigenous harvesting needs were not considered in 

conservation programs (Sandlos, 2014). This approach to conservation created friction 

between the National Parks and Indigenous peoples (Youdelis et al., 2021), and 

eventually led to a restructuring of the Canadian conservation system. 

2.1.1.1 The New Paradigm 

 The 5th World Parks Congress in 2005, held by the International Union for 

Conservation of Nature (IUCN), resulted in the Durban Accord (Stevens, 2014a). Widely 

recognized as a turning point in conservation ideology (Indigenous Circle of Experts, 

2018; Stevens, 2014a; Zurba et al., 2019), it promotes a management approach that 

supports decolonizing conservation (Nokmaq et al., 2021; Stevens, 2014a; Zurba et al., 

2019). The new paradigm of conservation rebalances the relationships between humans 

and the environment by acknowledging the pivotal component Indigenous peoples play in 
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ecosystem health (Youdelis et al., 2020), and reasserts Indigenous rights (Stevens, 

2014a). Non-Indigenous worldviews do not place as much emphasis on the relationship 

between people and the environment as Indigenous worldviews (Smith et al., 2020). The 

emphasis on this reciprocal relationship is of benefit in conservation initiatives; 

Indigenous-led conservation brings an important holistic aspect to management decisions 

that was missing in previous conservation policy management decisions (Nokmaq et al., 

2021).  

 The Durban Accord’s acknowledgment of the importance of Indigenous-led 

conservation has had implications for Canadian conservation approaches. Canadian 

government and organizations are starting to recognize the importance of Indigenous 

monitoring and observation data in protected area and wildlife management initiatives 

(CPAWS, 2022; DFO, 2011; Parks Canada, 2010, 2018a, 2022) and there has been an 

increase in investments in Indigenous stewardship of conserved lands (Awan et al., 2023; 

Galloway, 2018; Parks Canada, 2018b). Parks Canada policy now places greater 

emphasis on collaboration with other organizations (including Indigenous communities), 

involving Indigenous knowledge in management decisions (Parks Canada, 2018a, 2022a), 

and aiming to support Indigenous economies (Parks Canada, 2018a). The 

recommendations outlined by ICE to achieving Canada’s Pathway to Target 1 

conservation goal have shaped the National Parks conservation strategy, opening doors 

for Indigenous involvement (Parks Canada, 2018a). This approach requires continued 

refinement, as Indigenous voices are not always given equal space and weight within 

conservation decisions (ICE, 2018; Sandlos, 2014; Youdelis et al., 2021).  
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2.1.1.2 Wildlife Management 

 Wildlife management is not always associated with an established conservation 

program but is a method of conservation of its own. In Canada, there have been tensions 

between biologists and non-Indigenous wildlife decision-makers and Indigenous peoples 

due to conflicting views surrounding wildlife management (MacDonald, 2018; Sandlos, 

2014). The term “management” itself is contentious, as it references a state of control 

over wildlife that is contrary to Inuit beliefs (McDonald et al., 1997).  

The management practice that carries the most criticism throughout Canadian 

history is harvest restrictions (Dowsley & Wenzel, 2008; Keenan et al., 2018; 

Kourantidou et al., 2021a; L. Arragutainaq, personal communication, September 17, 

2021; McDonald et al., 1997; Nielsen & Meilby, 2013; Snook et al., 2018; Tejsner, 2014; 

Tester & Irniq, 2008; Tyrrell, 2006, 2007). Lucassie Arragutainaq explains the feelings of 

powerlessness related to wildlife management: 

“The government took over our animals, and started making laws according to the 
knowledge of scientists and wildlife officers. They make laws without listening to us 
even though we have our own traditional knowledge of the environment and wildlife. 
It’s not surprising we’re never satisfied with the laws they make because we already 
have our own knowledge of the animals. There are so many pages that we have to 
follow according to the government laws.” (as cited in McDonald et al., 1997, p. 59) 

 Wildlife management has been “run by the numbers”, while traditional Inuit 

management is “run by the feeling” because wildlife management is “life itself” (L. 

Arragutainaq, personal communication, September 17, 2021). Opposed to restrictive 

wildlife management methods that use “punishment” (such as fines) to regulate 

harvesting (L. Arragutainaq, personal communication, September 17, 2021), there is a 
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push for local Inuit-led wildlife management initiatives that are based on Inuit 

Qaujimajatuqangit (IQ) (Henri et al., 2020b; Keenan et al., 2018; G. Ljubicic et al., 2018; 

Sandlos, 2014; Tyrrell, 2007) and the implementation of wildlife co-management options 

(Henri et al., 2020b; Kenny et al., 2018; Snook et al., 2020).   

 Wildlife co-management initiatives have not always incorporated Inuit knowledge 

or management approaches effectively (Ljubicic et al., 2018; Robertson & Ljubicic, 

2019). Effective co-management must consider the necessities of open communication 

and consultation, building trust between management partners, long-term support for 

local management leadership, and of respecting the many dimensions of IQ (Ljubicic et 

al., 2018). It is important for co-management regimes to work together to bridge the gap 

between Inuit and non-Inuit knowledge systems, instead of co-opting Inuit knowledge 

and using it without context or understanding (Mantyka-Pringle et al., 2017).  

2.2 Inuit-led Conservation Initiatives  

2.2.1 Nunavut Governing Bodies and Agreements  

 Wildlife co-management policy between federal organizations and Inuit were part 

of the modern treaty process that occurred in Inuit Nunangat (Etiendem et al., 2020). The 

Nunavut Land Claims Agreement, which resulted in the official creation of the territory 

of Nunavut, reaffirms hunters’ rights, and the rights of Inuit to manage their wildlife 

(Nunavut Tunngavik Inc., & Minister of Indian Affairs and Northern Development and 

Federal Interlocutor for Métis and Non-Status Indians, 2010; Tyrrell, 2007). From Article 

5 and 15 of this Agreement, the Nunavut Wildlife Management Board (NWMB) was 

development to support these rights and affirm decision-making control (Nunavut 
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Tunngavik Inc., & Minister of Indian Affairs and Northern Development and Federal 

Interlocutor for Métis and Non-Status Indians, 2010; Sandlos, 2014). The Nunavut 

Marine Council, a joint council comprised of the Nunavut Planning Commission (NPC), 

the Nunavut Impact Review Board, the Nunavut Water Board, and the NWMB, has the 

additional capacity to inform management decisions regarding marine areas (Nunavut 

Tunngavik Inc., & Minister of Indian Affairs and Northern Development and Federal 

Interlocutor for Métis and Non-Status Indians, 2010). The NTK was established to further 

monitor the Hudson Bay region (Benoit, 2011; SQSC, 2021). 

 In Nunavut, Inuit rights to harvest are reinforced with the Nunavut Land Claims 

Agreement, however, Total Allowable Harvest (TAH) restrictions (often informally 

referred to as harvest quotas), are still set for several important species, such as polar 

bears and migratory birds, as well as harvest restrictions on the down from eider ducks 

(Nunavut Tunngavik Inc., & Minister of Indian Affairs and Northern Development and 

Federal Interlocutor for Métis and Non-Status Indians, 2010). The NWMB implements 

the TAH restrictions, which provides an opportunity to make wildlife management and 

conservation decisions based on Inuit needs (Etiendem et al., 2020; Nunavut Tunngavik 

Inc., & Minister of Indian Affairs and Northern Development and Federal Interlocutor for 

Métis and Non-Status Indians, 2010; Tyrrell, 2007).  

2.2.2 Inuit Co-managed National Parks and Marine Protected Areas 

 Conservation initiatives not involving Indigenous peoples have not always been 

able to achieve their priorities (Stevens, 2014c). To address this issue, new Canadian 

National Park objectives responded to calls for engagement with, and access for, 
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Indigenous communities and the incorporation of IK (Devin & Doberstein, 2004; ICE, 

2018; Parks Canada, 2010, 2022; Waithaka, 2010). These calls have resulted in the 

development of co-managed National Parks and Marine Protected Areas in Inuit 

Nunangat (Table 2.1), such as Anguniaqvia niqiqyuam Marine Protected/Conservation 

Area (Awan et al., 2023), Tallurutiup Imanga National Marine Conservation Area (Awan 

et al., 2023), Quttinirpaaq National Park (Parks Canada, 2023b), Auyuittuq National Park 

(Parks Canada, 2023a), and Torngat Mountains National Park (Parks Canada, 2023c). 

Table 2.1: Location of some co-managed National Parks and Marine 
Protected/Conservation Areas in Inuit Nunangat 

National Park/Protected Area Location 
Anguniaqvia niqiqyuam Marine 
Protected Area Inuvialuit (Northwest Territories) 

Tallurutiup Imanga National Marine 
Conservation Area Nunavut 

Quttinirpaaq National Park Nunavut 
Auyuittuq National Park Nunavut 
Torngat Mountains National Park Nunatsiavut (Newfoundland and Labrador) 

 

 Co-management in National Parks conservation systems was not introduced until 

1984 (Langdon et al., 2010), and since then there has been a significant transformation 

towards Indigenous co-management in conservation and the incorporation of IK in 

management strategies (Devin & Doberstein, 2004; ICE, 2018; Langdon et al., 2010; 

Parks Canada, 2022). Parks Canada policy now stipulates that Park managers must 

consult with Indigenous communities when making wildlife and environmental 

management decisions (Langdon et al., 2010; Parks Canada, 2010). However, some have 

argued that decision-making power in co-management groups rests with non-Inuit 
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scientists, indicating that additional work needs to be done to reaffirm Inuit governance 

(Sandlos, 2014). Torngat Mountains National Park was the first instance of an all-Inuit 

management committee, providing a roadmap for the structure of other management 

committees (Sandlos, 2014).  

2.2.3 Indigenous Protected and Conserved Areas 

 Although the co-management of conservation initiatives is a positive move forward 

in conservation methodologies, this approach does not fully return decision-making 

control back to Indigenous communities. A step beyond co-management is IPCAs, 

developed after the importance of Indigenous-led conservation was recognized by the 

IUCN in 2008 (Stevens, 2014b, 2014a). IPCAs are structured around Indigenous 

governance, values, and knowledges, and are long-term commitments to the preservation 

of peoples, cultures, and the environment (ICE, 2018; The Indigenous Leadership 

Initiative, 2022). The proposed Inuit-led Aviqtuuq (Awan et al., 2023), and Arqvilliit 

IPCAs (Arqvilliit Indigenous Protected and Conserved Area Establishment Project, n.d.) 

are examples of how IPCAs approach conservation from a more holistic manner that 

places value on protecting the health of people and culture in addition to the environment 

(The Indigenous Leadership Initiative, 2022; Zurba et al., 2019). Indigenous-led 

conservation programs reaffirm Indigenous sovereignty and self-determination 

(Buschman & Sudlovenick, 2022; Stevens, 2014a; Youdelis et al., 2021). The 

development of IPCAs also contributes to the establishment of conservation economies 

(AES, 2022; Nature Canada, 2020; Parks Canada, 2018a) along with the creation of 

environmental monitoring and research jobs (ICE, 2018). IPCAs are also a way to address 
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climate action while supporting Indigenous relationships with the land and cultural 

resiliency (Smith et al., 2020). Qikiqtait, although not officially designated as an IPCA at 

this stage of development, aims to become an IPCA and will uphold the rights of 

Sanikiluarmiut (SQSC, 2019b). Part of this will be achieved through the protection of the 

area for future generations to continue to harvest, and maintain cultural and spiritual 

relationships with the land, without the restrictions often associated with conservation 

programs. 

 Canada has invested more than $1.35 billion into conservation programs led by 

Indigenous groups across the country (Awan et al., 2023). Additionally, Parks Canada 

policy now states that the organization actively advances IPCA projects (Parks Canada, 

2018a, 2022a). Some of these advances are related to the Government of Canada’s 

commitment to protect 30% of its land and marine environment by 2030 (Awan & Twigg, 

2023; CPAWS, 2022; Reuters, 2020; Singh & Hopton, 2022). However, since there is 

great potential for terrestrial conservation initiatives in Nunavut (CPAWS, 2022), 

Nunavut Premier Joe Savikataaq has suggested that Canada has used Inuit lands to meet 

quickly meet conservation goals through the creation of large protected areas (Bell, 

2020). This again brings into focus the necessity of Inuit-led conservation programs like 

IPCAs to support Inuit self-governance and decision-making.  

2.2.4 Conservation Economies 

 Economically, Indigenous-led conservation initiatives have proven to support 

Indigenous communities both financially and culturally. A recent review of the Coastal 

Guardian Watchman program, which is a partnership between seven First Nations on the 
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west coast of British Columbia, examined the economic value generated according to 

specific values important to the participating Nations (Ecoplan International Inc, 2016). 

The result was a range from 10:1 to 20:1 return on investment per year (Ecoplan 

International Inc, 2016). Some of these returns on investments included the creation of 

economic opportunities or jobs and training within the communities, land stewardship, 

supporting self-determination in governance, and supporting cultural health (Ecoplan 

International Inc, 2016).  

 Food insecurity is prevalent in Nunavut (NPC, 2021; Tagalik et al., 2023). 

Increased harvesting of country food is a way to address Inuit food insecurity (Henri et 

al., 2020b). The harvesting of country food is a significant part of many Inuit economies, 

despite the costly equipment required to harvest (Awan et al., 2023; Etiendem et al., 

2020; Quigley & McBride, 1987; van Luijk et al., 2022). More Inuit communities are 

becoming interested in how they can harvest sustainably in a greater capacity to support 

their communities while monitoring their environment. Conservation economies are one 

way to potentially support these goals.  

 The hiring of local environmental monitors, the implementation of country food 

processing facilities, and increased environmental tourism are key components of a 

conservation economy (Awan et al., 2023; QIA, 2020). Conservation economies are 

supported through a relationship with the environment when natural resources are used 

and conserved in ways that address community priorities (Awan et al., 2023). The 

creation of local jobs and increased accessibility to nutritious and culturally significant 

foods within communities provides opportunities for economic growth that also promote 
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Inuit and environmental well-being (Awan et al., 2023; QIA, 2020). Blue (or marine-

based) conservation economies can align with IQ (Awan et al., 2023; QIA, 2020). 

Qikiqtait aims to foster a blue conservation economy by supporting Inuit environmental 

stewardship and governance in order to financially support community members while 

engaging with and stewarding the land (AES, 2022; Appaqaq et al., 2020; Hudson Bay 

Consortium, 2022). A goal of SIKU is to be a useful tool in developing and supporting 

northern conservation economies and food security (Appaqaq et al., 2020; Enuaraq-

Strauss & Arragutainaq, 2021; Pedersen et al., 2020a; SIKU & AES, 2020) making it a 

complementary tool for conservation initiatives like Qikiqtait. 

2.3 Components of Indigenous Monitoring in Conservation Initiatives  

2.3.1 Indigenous Community-Engaged Research 

Research within Inuit Nunangat (Inuit homelands) in the Canadian Arctic 

(Inuvialuit, Nunavut, Nunavik, and Nunatsiavut) must involve meaningful collaboration, 

work to support community management and priorities, and follow an Inuit methodology 

(Inuit Tapiriit Kanatami [ITK], 2018; ITK & Nunavut Research Institute [NRI], 2006; 

Wilson et al., 2020). Research should also include early and ongoing communication with 

community partners (Henri et al., 2020a; ITK & NRI, 2006; Ljubicic et al., 2022; Pearce 

et al., 2009; Tondu et al., 2014). Research in collaboration with communities requires 

extra time — beyond that which is often allocated for academic research — to devote to 

the trust and relationship building required for mutually beneficial research project 

outcomes (Castleden et al., 2012; McGrath, 2019). Tondu et al. (2014) further discuss the 

important themes of participatory research, which include building trust and forming 
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relationships, and the vital requirement of spending time with community partners 

(Section 3.2). Although this time can be difficult to allocate in the rigid academic 

structures, it is necessary to ensure a mutually beneficial research project (ITK, 2018).  

Collaborative research methodology based around research questions developed 

with the community, and that address community priorities, is a way to shift the benefit of 

research back into the communities (Brunet et al., 2016; Ferrazzi et al., 2018; Kovach, 

2009). Building social capital (which encompass is feelings of trust and reciprocity) 

between research partners is vital to a positive research relationship, meaningful results, 

and productive research (Brunet et al., 2016). One way to increase social capital is 

through participatory research, where southern-based researchers take on more of a 

facilitating or mentorship role, following decisions of Indigenous community partners 

(Carter et al., 2019; Ljubicic et al., 2022; Wilson et al., 2020). 

It is important to recognize that between Indigenous and Western knowledge 

systems there exists an inequity and epistemological dominance towards Western 

knowledge within academia (Ahenakew, 2016; Ferrazzi et al., 2020; Kovach, 2009). 

Knowledge coproduction and the entwining of these knowledge systems must be 

mutually beneficial and safe otherwise research may be extractive of IK (Ahenakew, 

2016). Community-based research can help to address some of the power imbalances that 

exist between Indigenous communities and researchers by focusing on mutually 

beneficial outcomes (Carter et al., 2019; Castleden et al., 2012; Ferrazzi et al., 2018; 

Ljubicic et al., 2022; Wilson et al., 2020).  
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Visiting researchers must work to gain as much community context as possible 

before research commences (Aaluk et al., 2018; Grimwood et al., 2012; ITK, 2018; ITK 

& NRI, 2007; Pedersen et al., 2020b). In addition to monitoring local news outlets and 

social media, Voices from the Bay (McDonald et al., 1997) provided local context and 

knowledge to guide my research. In particular, this seminal work by Miriam McDonald, 

Lucassie Arragutainaq, and Zack Novalinga, presented an ecological history of the 

Belcher Islands, including Inuit-created food webs, harvesting seasonality, and some of 

the environmental issues and concerns of the community. Inuit experiences from Inuit 

voices, such as in the books by McDonald et al. (1997) and Watt-Cloutier (2015) and in 

the film People of a Feather (2011), provided insight and context that is often missing 

from academic literature.  

Studies have shown that community participation in the research process and 

frequent communication are the most important aspects of working in partnership with 

Indigenous communities (Brunet et al., 2016; Henri et al., 2020a; ITK & NRI, 2006; 

Ljubicic et al., 2022; Pearce et al., 2009; Tondu et al., 2014). Communities are frequently 

overwhelmed with research projects whose results are either not shared or do not 

contribute significantly to community priorities (Felt & Natcher, 2011) which leads to 

research saturation (Brunet et al., 2016). A common sentiment in Indigenous communities 

is that the researcher benefits more from the research then the actual community, as 

researchers usually receive academic or institutional acclaim from published works 

(Brunet et al., 2016; Gearheard & Shirley, 2007). Building relationships with community 
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partners and engaging in a collaborative research process promotes research that is 

beneficial to all parties (Felt & Natcher, 2011). 

The inclusion of Indigenous communities, epistemology, and sovereignty within 

research are central to decolonizing research (Held, 2020). Research is linked to capacity 

building and Indigenous self-determination (Belaid et al., 2022; Cochran et al., 2008; 

ITK, 2018; ITK & NRI, 2007; Secretariat of the Convention on Biological Diversity, 

2009; Wilson et al., 2020). McGregor et al. (2010) assert that Indigenous research is “in 

itself an enactment of governance” (pg. 103). Researchers can facilitate the research and 

management already present within communities in an effort to: i) amend the power 

imbalances within traditional research settings; and, ii) involve community in every step 

of the project (Cochran et al., 2008; McGregor et al., 2010). Researchers must make 

space for Inuit voices, epistemologies, worldviews, and knowledge in research by 

supporting Inuit decision-making and governance rights (Wilson et al., 2020).  

2.3.2 Distinguishing Indigenous Harvester Knowledge and Citizen Science  

Community-based research can include citizen science, a broad and subjective 

definition that can indicates that data is partially or fully collected by members of the 

public that are not formal research participants or leaders of a project (Haklay et al., 2021; 

Santori et al., 2021). Citizen science is recognized as an important instrument of 

conservation (Barr et al., 2021; Key Biodiversity Areas [KBA] Standards and Appeals 

Committee, 2020; Parks Canada, 2010; The National Advisory Panel, 2018). There are 

advantages to citizen science, including broader data collection (i.e., data collected over a 

greater temporal or spatial scale) (Álvarez Larrain & McCall, 2019), and more cost-
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effective research methodology to collect a large amount of data (Santori et al., 2021; 

Wiggins & Crowston, 2011). This approach is useful in situations where research funding 

and resources are limited (Barr et al., 2021).  

 It is important to note that even though community-based research can involve Inuit 

community members, Inuit harvester data is not citizen science. Inuit hunters are experts 

in their environment as required to travel safely and harvest successfully in challenging 

Arctic environments (Watt-Cloutier, 2015). Inuit knowledge cannot be confined to the 

English vocabulary, or the static terminology used in Western settings. Therefore, this 

literature review recognizes the relational, place-based, and experienced-based nature of 

Inuit knowledge is not exhaustive and varies between communities — it should not be 

taken to represent a pan-Inuit culture. IQ is a holistic, evolving concept that encompasses, 

but is not limited to, Inuit ways of being, values, relationships, customs, and knowledge 

(Ferrazzi et al., 2020; Karetak & Tester, 2017; Keenan et al., 2018; McDonald et al., 

1997; McGrath, 2003; Pedersen et al., 2020b; Wenzel, 1999). IQ encompasses lived, 

experienced knowledge that has been developed on through continual observation and 

practice, guided by the teachings of other knowledge holders. Qaujimajatuqangit means 

“that understanding which is known for a long time” (Felt & Natcher, 2011, p. 113) and 

represents a more seamless understanding of the interconnectedness of knowledge that 

cannot be defined by Western standards (Tester & Irniq, 2008). IK and TK are often 

considered components in the concept of TEK (Tester & Irniq, 2008; Wenzel, 1999) and 

IQ includes the knowledge represented in all three above terms, as well as the additional 

components of Inuit ways of life and values (Pedersen et al., 2020b). My research project 
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will not draw on all the facets of IQ, however, the components of IQ inherent in 

Sanikiluarmiut harvester data are related and situational, and my research must respect 

the holistic nature of IQ and the Inuit methods of knowledge production.  

Those who share IQ in a project are key project contributors (Healy & Tagak Sr., 

2014); therefore, the Inuit knowledge holders who contributed their harvest data in this 

project are valued environmental monitors. This data is not the same as citizen science 

because Sanikiluarmiut are experts in the harvesting of their local wildlife and of their 

environment. Sanikiluarmiut also have a vested interest in the results of this research 

project and therefore have a stronger connection to both the subject matter and the 

priorities of this thesis. The data used in this project is representative of the expertise of 

the users who contributed to the Qikiqtait project using the SIKU app. 

2.3.3 Use of Indigenous Community-Based Monitoring6 for Conservation 

 Lucassie Arragutainaq asks, “What will motivate you to have me involved in my 

own environmental assessment?” (“Workshop #2: Community Updates and Priorities,” 

2022). Researchers often travel to communities to make the same observations that Inuit 

have been making for generations (ITK & NRI, 2007). Indigenous peoples are perfectly 

situated for monitoring their local environments (Artelle et al., 2019; Duerden & Kuhn, 

1998; Johnson et al., 2015; Sheil et al., 2015), and the importance of Indigenous 

community-based monitoring is being increasingly recognized (CPAWS, 2022; Wong & 

 
6 Community-based monitoring can be referred to as participatory action research (PAR), 
participatory monitoring, collaborative monitoring, or locally based monitoring (among 
others) in research. Within this thesis, I will use the term “community-based monitoring”. 
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Murphy, 2016). More than 120 Indigenous monitoring initiatives in the form of guardian 

programs are operating in Canada and support Indigenous governance (The Indigenous 

Leadership Initiative, 2022). Research that includes Indigenous monitoring of the 

environment is being furthered within the Canadian context partially due to pressures 

from international agreements, as well as from the growing self-determination in research 

and governance by Indigenous peoples (Alexander et al., 2019).  

 Indigenous-led stewardship and conservation not only benefits from extensive past 

and current knowledge, but as Artelle et al. (2019) suggests, Indigenous communities, 

more than other conservation partners, are directly impacted by the decisions made in 

conservation initiatives. The success or failure of environmental stewardship is not only 

vital to present Indigenous communities, but also for future generations (Artelle et al., 

2019). This means that the relationship between Indigenous communities and lands and 

wildlife stewardship is deep rooted and pivotal to ecological security and a healthy 

environment (McDonald et al., 1997). As Lucassie Arragutainaq states: 

“We should not depend just on southern expertise. Our traditional knowledge has 
value to be shared with the South. Wildlife scientists and southern politicians are the 
architects who introduced wildlife legislation. But, we have to be actively involved 
too. There has to be a balance of information in terms of the environment and wildlife. 
Inuit [and Cree] traditional knowledge will have to be part of the process.” (as cited in 
McDonald et al., 1997, p. 65) 

 The call for Inuit community-based wildlife monitoring is growing (Johnson et al., 

2015; Keenan et al., 2018; NTK, 2008; Sandlos, 2014; Tyrrell, 2007; Wong & Murphy, 

2016), and studies have already involved Inuit in monitoring projects of such species as 

polar bear (Wong & Murphy, 2016), caribou (Kendrick, 2013), and snow and Ross’s 

geese (Henri et al., 2020b). The NWMB launched the Community-Based Monitoring 
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Network (CBMN) program in 2012 in an attempt to situate Inuit harvesters in the 

Nunavut environmental monitoring process (Etiendem et al., 2020). Since then, CBMN 

data has contributed to management decisions of the NWMB regarding the identification 

of key harvesting and management areas, and species populations (Etiendem et al., 2020). 

It is important to note that “community-based” monitoring does not necessary mean that 

the entire community is engaged with a monitoring project in an Arctic context, but 

instead relies on the participation and contributions of key knowledge holders with the 

community (Johnson et al., 2015).  

 Community-based monitoring has the capacity: i) for data collection outside 

structured survey times; ii) to increase the amount of data collected; iii) for data to advise 

wildlife management decisions; and iv) to bridge communication and knowledge gaps 

between Inuit and scientists (Wong & Murphy, 2016). Inuit monitoring programs can 

contribute to a conservation economy, while being avenues of intergenerational Inuit 

knowledge transfer (Awan et al., 2023). Although Sanikiluarmiut have a long history of 

monitoring their environment and were involved in the ELOKA (Exchange for Local 

Observations and Knowledge of the Arctic) Project (Pulsifer et al., 2012), the Qikiqtait 

Project on SIKU represents a new opportunity for communities to record their 

knowledge, build wildlife monitoring capacity, and demonstrate the return on investment 

of such programs (AES, 2022; Appaqaq et al., 2020; Enuaraq-Strauss & Arragutainaq, 

2021). Qikiqtait Project data has already supported reindeer management decisions by the 

Sanikiluaq HTA (AES, 2022). 
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2.3.4 Data Ownership and Sovereignty  

 Article 31 of the United Nations Declaration on the Rights of Indigenous Peoples 

(UNDRIP) states that: 

“Indigenous peoples have the right to maintain, control, protect and develop their 
cultural heritage, traditional knowledge and traditional cultural expressions, as well as 
the manifestations of their sciences, technologies and cultures, including human and 
genetic resources, seeds, medicines, knowledge of the properties of fauna and flora, 
oral traditions, literatures, designs, sports and traditional games and visual and 
performing arts. They also have the right to maintain, control, protect and develop 
their intellectual property over such cultural heritage, traditional knowledge, and 
traditional cultural expressions.” (United Nations, 2023, p. 15) 

The Canadian government has affirmed that Indigenous peoples have the right to protect 

and control their data and develop their knowledge as they see fit (Rowe et al., 2020). 

However, little progress has been made to execute the UNDRIP articles (United Nations, 

2023), along with the Calls to Action developed by the Truth and Reconciliation 

Commission (TRC) (2015) in a meaningful way (Rowe et al., 2020). Research must 

actively strive to reaffirm Indigenous sovereignty (Buschman & Sudlovenick, 2022; ITK, 

2018). 

 Indigenous data governance encapsulates control over the data collection, analysis 

and application of the results processes in order to represent Indigenous epistemologies, 

values, worldviews, cultures, and priorities (Walter, 2018). Research decisions must be 

made by Indigenous communities in order to uphold Indigenous sovereignty (Held, 

2020). Research completed by Inuit within their own communities can ensure that Inuit 

retain ownership and access to their data (Wilson et al., 2020). Data that is analyzed and 
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interpreted by Inuit also allows to appropriate and correct representation of IQ (Wilson et 

al., 2020).   

 Data sovereignty is intrinsically linked to self-determination (Kukutai & Taylor, 

2016; Snipp, 2016; Williamson et al., 2022) and building research paradigms around IDS 

is an act of decolonization (Tsosie, 2020). IDS supports Indigenous control, sharing, 

evaluation, storage and access, and interpretation of their data within the sphere of 

research (Kukutai & Taylor, 2016; Snipp, 2016; Walter et al., 2021; Williamson et al., 

2022). IDS represents the governing and control of data in research, as well as the 

safeguarding of the cultural aspects (such as historical oral narratives) included in, and 

entwined with, Indigenous data (Marley, 2020). A key component of IDS is the ability of 

Indigenous peoples to make choices regarding their participation in research initiatives 

(Tsosie, 2020). Indigenous data governance is supported by increased community 

engagement within research, and Indigenous-led projects in Canada are further promoting 

IDS (Rowe et al., 2020).  

 Recommendations have been made to guide researchers when working with 

Indigenous data (Carroll et al., 2020; ITK & NRI, 2006; The First Nations Information 

Governance Centre, 2023; Wilson et al., 2020). Inuit access, ownership and control over 

the use and dissemination of IQ in research has been identified as integral to decolonizing 

research in Inuit Nunangat (ITK, 2018; ITK & NRI, 2007; Rowe et al., 2020; Wilson et 

al., 2020). The principals presented by the Inuit Tapiriit Kanatami (ITK) and the Nunavut 

Research Institute (NRI) (ITK, 2018; ITK & NRI, 2007) are similar to the objectives of 

OCAP® (ownership, control, access, and possession): to promote respect, self-
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determination, intellectual property ownership, and data integrity (The First Nations 

Information Governance Centre, 2023). OCAP® has been influential in moving forward 

conservations regarding IDS (Rowe et al., 2020). The principals put forward in OCAP® 

and by the ITK influenced the development of the CARE (collective benefit, authority to 

control, responsibility, and ethics) Principals for Indigenous Data Governance (Carroll et 

al., 2020). The CARE Principals further stress the importance of IDS and offer a 

framework for researchers to engage in CARE full research and support Indigenous self-

determination (Carroll et al., 2020). Any project involving Indigenous data must be based 

on “respect, reciprocity, and responsibility, and the recognition of the importance of 

relationships and accountability within the context of data production” (Pulsifer et al., 

2011, p. 121). 

 Extra care must be taken when Indigenous data is stored online, as this data is more 

easily accessed, undermining IDS (Marley, 2020; Pulsifer et al., 2011). SIKU already has 

data sovereignty and knowledge protections built into the interface, allowing each user to 

retain rights to their knowledge and specify the sharing rights for each post (Section 3.3.1; 

Appendix 1). The data collected on SIKU used in my research has already been shared 

with the Qikiqtait project by the users, and all updated data that has gone through the 

quality control/quality assurance (QC/QA) (Section 3.4.4) process and all results will be 

returned to the community upon completion of my thesis. 

2.3.5 Use of GIS and Mobile Smartphone Apps in Conservation 

 The use of IQ can bolster the adaptive capacity of communities that are increasingly 

impacted by climate change (Pearce et al., 2015; Watt-Cloutier, 2015). Felt & Natcher 
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(2011) state that the importance of a translation bridge is to connect IQ and Western 

scientific knowledge in ways that support policy development in areas such as climate 

change and natural resource management. Pedersen et al. (2020b) also refers to cross-

cultural knowledge as ScIQ (science + IQ). Youth are in a unique position to facilitate 

relationships between researchers and Elders with ScIQ due to their cross-cultural 

education and use of technology (Pedersen et al., 2020b; Sadowsky et al., 2022). 

Technology is increasingly used as an aid in the transmission of IQ, and often facilitates 

cross-cultural knowledge production of ecological knowledge (Pearce et al., 2015). 

Mapping has the potential to facilitate this knowledge production (Robertson, 2012) and 

support the priorities of Indigenous peoples (Laidler et al., 2010; Olson et al., 2016). 

Indigenous-led mapping has the capacity to give voices to youth and support their 

training (Nirwansyah et al., 2023; Thumbadoo & Taylor, 2022). 

 GIS holds the capability to store and present Indigenous data in a way that is easy to 

access, creates a platform to support intergenerational knowledge transfer, and opens 

opportunities for new data visualization and analysis options (Williamson et al., 2022). 

Therefore, the platform is being increasingly used by Indigenous peoples (Williamson et 

al., 2022). Research using GIS should stive to be Indigenous-led and have components of 

IDS built into the GIS methodology, as when Indigenous peoples are not in control of 

their spatial data, the data can be used in an extractive manner (Williamson et al., 2022).       

 GIS can support climate change adaptation initiatives by combining Indigenous 

cultural values with Indigenous environmental monitoring data and environmental data 

form other sources (Williamson et al., 2022). GIS has been used by Indigenous 
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communities around the world in areas of wildlife management (De Freitas & Tagliani, 

2009; Fisher et al., 2021; Gearheard et al., 2010; Parretti et al., 2023; Robertson, 2012), 

land use mapping (Duerden & Kuhn, 1996; Olson et al., 2016), conservation (Cotrina-

Sanchez et al., 2023; Ramirez-Gomez et al., 2013; Thumbadoo & Taylor, 2022), and 

natural resource management (De Freitas & Tagliani, 2009; Duerden & Kuhn, 1996; 

Government of Nunavut, 2010; Nirwansyah et al., 2023; Thumbadoo & Taylor, 2022), 

and is integral in the process for identifying Key Biodiversity Areas (KBA) (KBA 

Standards and Appeals Committee, 2020). 

 With the advancement of technology, handheld tools like Garmin inReach devices 

have been used by Inuit to support safe travel (Simonee et al., 2021) and to collect 

environmental and wildlife monitoring data (Paquette et al., 2023). The development of 

mobile smartphone applications (apps) are opening doors for new methods of data 

collection. The NWMB’s CBMN has designed apps with Inuit to document harvest and 

travel information (Etiendem et al., 2020). A small group of Sanikiluarmiut harvesters 

took part in this project and used the harvest recording app from 2012 – 2015 (Etiendem 

et al., 2020). During this period, 1061 harvest trips were made and 2073 harvests were 

recorded (Etiendem et al., 2020). Accessible apps used in conservation initiatives allow 

users to connect the environmental data they are recording with lived experiences 

(Raschke et al., 2022). Apps can also introduce new ways of information sharing and 

knowledge transfer (McCann et al., 2016). Smartphone apps can encourage community 

engagement and data collection in conservation initiatives (Drakopulos et al., 2022; 

Raschke et al., 2022). 
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2.4 Drivers of Qikiqtait Development 

 Polar regions are predicted to experience the effects of climate change more 

intensely and dramatically than other parts of the world (DFO, 2011). The effects of 

climate change include the reduction of sea ice extent and thickness, increase in 

permafrost temperatures, and changes to wildlife populations, among others (Kuzyk & 

Barber, 2018; McDonald et al., 1997; Secretariat of the CBD, 2009; Watt-Cloutier, 2015). 

Inuit and Cree communities have been noticing changes to their environment in Hudson 

and James Bays for years, which have often been attributed to climate change, the 

implementation of hydroelectric dams (Kuzyk & Barber, 2018; SQSC, 2019a), and 

mining development and operations (AES, 2018; McDonald et al., 1997; SQSC, 2019a). 

Hydroelectric and mining operations greatly motivated the research in Voices from the 

Bay (1997) due to Sanikiluarmiut environmental concerns. Hydroelectric dams can have 

negative impacts on the environment, including wildlife entrapments (George, 2013; 

Rustad, 2015), wildlife disturbance (McDonald et al., 1997; Schneider-Vieira et al., 1994; 

Wein et al., 1996), changes to water salinity (George, 2013; Ridenour et al., 2019; 

Rustad, 2015), the release of mercury from permafrost (LaSalle, 2022), changes to sea ice 

formation and composition (Ridenour et al., 2019; Rustad, 2015; Schneider-Vieira et al., 

1994; Wein et al., 1996), and alterations to sea currents (Lyle, 2020; Schneider-Vieira et 

al., 1994; Wein et al., 1996). Potential issues involving mining can include the release of 

mercury from permafrost (Whittington, 2013), pollution (Sumi et al., 2001), critical 

habitat loss and disturbance (Gregoire, 2014; Sumi et al., 2001; van Luijk et al., 2022), 

increased shipping traffic (Gregoire, 2014; Haddaway et al., 2019), and land degradation 
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(Sumi et al., 2001; Whittington, 2013). These impacts align with the common concerns 

expressed by Hudson and James Bay communities, which include changes to wildlife, 

food insecurity, changes to sea ice, and changes to river flow and ocean currents (Hudson 

Bay Consortium, 2022). Sanikiluarmiut have already noticed a transformation in the 

salinity of Hudson Bay (Eastwood, 2018; McDonald et al., 1997), which results in marine 

mammals (such as beluga and seals) sinking during harvest, before they can be retrieved 

(Hudson Bay Consortium, 2022).  

 The Belcher Islands are home to the entire population of the Hudson Bay 

subspecies of common eider duck (DFO, 2011b; Mallory & Fontaine, 2004; Nakashima, 

1991; QIA, 2020), and is important habitat for beluga whale, Atlantic walrus, and polar 

bear (DFO, 2011; QIA, 2020). The marine area around the islands contains polynyas 

(open water areas within sea ice) in the winter, vital to marine and eider species survival 

(DFO, 2011; Gilchrist & Robertson, 2000; McDonald et al., 1997; QIA, 2020). 

Sanikiluarmiut culture is linked with eider duck, as the down are used to make warm 

winter clothing (Appaqaq et al., 2020; Heath & Community of Sanikiluaq, 2011; 

McDonald et al., 1997; Quigley & McBride, 1987; SQSC, 2021). The health of the 

environment and wildlife populations are vital to Sanikiluarmiut, both for their current 

and future generations (McDonald et al., 1997; NTK, 2008). As Lucassie Arragutainaq 

emphasizes, “Hudson Bay is our home, and we are not going to leave” (“Workshop #2: 

Community Updates and Priorities,” 2022).  

 Sanikiluarmiut involvement in monitoring initiatives like CBMN, the Northern 

Contaminants Program, the Nunavut General Monitoring Program, and eider duck 
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surveys, as well as generations of making environmental observations have led to the 

development of Nautsituqtiit in 2020 as one part of the whole-of community approach to 

Qikiqtait (SQSC, 2021). Nautsituqtiit currently supports a group of hunters to record 

baseline resource data in the Qikiqtait Project on SIKU (among other objectives) by 

providing a small honorarium (up to $50 per day – determined based on the mode of 

transportation) that aims to help cover the cost (e.g. fuel, equipment maintenance) of 

harvesting trips (SQSC, 2021). This program has been effective in fostering community 

engagement, environmental stewardship, and Inuit-led research, as well as supporting 

harvesting, increasing food security, and introducing additional training opportunities 

(SQSC, 2021). The implementation of governance for Qikiqtait will provide another 

avenue for wildlife management at a local level, and use of harvester-collected data has 

tremendous potential to inform local decision-making. 
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3 METHODS 

3.1 Research Partners 

 My thesis is a collaborative partnership with the SQSC and the AES, and is 

supported by several people across institutional, non-governmental and community 

spheres. The key community partners identified for this project were either SQSC 

members or employed by the AES. Not all research partners were involved in every 

meeting for this project due to individual availability and area of expertise. My key 

partners guided my research stages, and these research stages and associated discussion 

topics influenced who was present at each meeting. The primary research partners and 

their roles in this project are presented in Table 3.1. Research partners were involved in 

key decisions surrounding this thesis work and were involved in communicating feedback 

on methodology and draft results.  

3.2 Research Approach 

 Western academia is not always well suited to work with Indigenous methods of 

knowledge production. However, research can play a crucial role in promoting the 

capacity within communities, which in turn supports Indigenous self-determination 

(Cochran et al., 2008; ITK, 2018; ITK & NRI, 2006; Secretariat of the CBD, 2009). 

Decolonizing research can come in many forms, such as Inuit-led research, facilitating the 

unlocking and furthering of community capacity, and promoting Inuit knowledge rights 

and data ownership. Castleden et al. (2012) state that research using a collaborative 
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Table 3.1: Key partners and their respective roles and responsibilities in this research 
project 

Name Background Role 

Regena Sinclair 

I am a Master of Arts student in 
the School of Earth, 
Environment & Society at 
McMaster University, Ontario, 
Canada. I am a GIS and research 
consultant and have experience 
with treaty, lands, archaeology, 
language revitalization and 
conservation projects. I am 
passionate about building 
bridges between Indigenous and 
scientific knowledge systems in 
environmental, conservation, 
wildlife, and climate change 
issues. 

- Build relationships with project 
partners 
- Facilitate meetings 
- Co-produce research objectives 
and methodology with project 
partners 
- Complete QC/QA for Qikiqtait 
Project data from SIKU 
- Complete analysis under the 
guidance of project partners 
- Complete literature review 
- Complete dissertation 
- Share results with project 
partners and the community of 
Sanikiluaq 
- (Active in project from 2020-
2023) 

Dr. Gita 
Ljubicic 
 

Gita Ljubicic is a Professor in 
the School of Earth, 
Environment & Society at 
McMaster University, and my 
Master’s supervisor. She is the 
leader of the StraightUpNorth 
Research Team and holds a 
Canada Research Chair (Tier 2) 
in Community-Engaged 
Research for Northern 
Sustainability position. Dr. 
Ljubicic’s research focusses on 
the junction of cultural and 
environmental geography in 
collaboration with communities 
across Inuit Nunangat. 

- Supervise my Master’s 
academic requirements, 
- Facilitate relationship building 
between myself and project 
partners 
- Facilitate meetings 
- Guide research methodology 
- Contribute feedback and advice 
on research project 
- (Active in project from 2020-
2023) 



M.A. Thesis – R. Sinclair; McMaster University – School of Earth, Environment, and 
Society. 

46 
 

Dr. Joel Heath 

Joel Heath is the Executive 
Director and co-founder of the 
AES, a SQSC member, as well 
as the co-founder of SIKU, and 
award-winning filmmaker of 
People of a Feather (2011). His 
work supports Inuit and Cree 
environmental stewardship and 
monitoring initiatives.  

- Take part in meetings 
- Co-produce research objectives 
and methodology 
- Aid in data interpretation 
- Contribute feedback and advice 
on research project 
- (Active in project from 2020-
2023) 

Lucassie 
Arragutainaq 

Lucassie Arragutainaq is a board 
member and co-founder of the 
AES, the manager of the 
Sanikiluaq HTA, and chair of 
the SQSC. He has contributed to 
IK transfer projects, such as 
Hudson Bay Programme and the 
NTK, or Nunavut Hudson Bay 
Inter-Agency Working Group, 
and the production of the book 
Voices from the Bay (1997). He 
is a leader in research and land 
stewardship initiatives and 
received the 2022 Northern 
Science Award for his work 
furthering Inuit-led research and 
environmental stewardship. 

- Take part in meetings 
- Co-produce research objectives 
and methodology 
- Aid in data interpretation 
- Contribute feedback and advice 
on research project 
- (Active in project from 2020-
2023) 

Johnny 
Kudluarok 

Johnny Kudluarok is on the 
Board of Directors for the AES, 
is a SQSC member, and was a 
lead production assistant/story 
consultant for People of a 
Feather (2011). He is a skilled 
hunter and contributes his 
expertise in several research 
projects around the Belcher 
Islands.  

- Take part in meetings 
- Co-produce research objectives 
and methodology 
- Aid in data interpretation 
- Contribute feedback and advice 
on research project 
- (Active in project from 2020-
2023) 
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Mick Appaqaq 

Mick Appaqaq is a SQSC 
member, a Qikiqtait 
Environmental Technician, and 
was a SIKU Technician for the 
AES until 2022. His expertise 
was used to facilitate SIKU 
workshops, teach environmental 
monitoring skills, and administer 
presentations and press events 
related to SIKU and the 
Qikiqtait program. 

- Take part in meetings 
- Co-produce research objectives 
and methodology 
- Aid in data interpretation 
- Contribute feedback and advice 
on research project 
- (Active in project from 2020-
2021) 

Jordan Heppell 

Jordan Heppell is a biologist 
specializing in ecology and 
conservation. He held a 
Research Assistant position with 
McMaster University for this 
project from November 15, 2021 
– February 18, 2022. He now 
works with the AES to support 
SIKU development. 

- Complete QC/QA for Qikiqtait 
Project data from SIKU 
- Supported the temporal 
analysis and R coding processes 
- (Active in project from 2021-
2023) 

Lisi Kavik-
Mickiyuk 

Lisi Kavik-Mickiyuk is the Inuit 
Nunangat SIKU Coordinator for 
the AES. She holds extensive 
language and harvester 
knowledge. 

- Translate species terms into 
Sanikiluaq dialect of Inuktitut 
- (Active in project in 2023) 

 

approach to community engagement can act as a decolonizing method within academia. 

Undertaking a community-engaged approach challenges the conventional Western 

structure of academia and creates space for Inuit knowledge within the academic setting. 

Although my project used only secondary data collected as a part of the Qikiqtait Project 

with the SIKU mobile app and platform, ongoing and collaborative engagement with my 

research partners was a key component in creating useful results for Qikiqtait.  

 My community-engaged approach to research focused on working with the SQSC 

as research partners, rather than trying to engage the community of Sanikiluaq more 
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broadly. The SQSC are stewards of the Qikiqtait project data, so it was most appropriate 

to ensure my research methodology was co-determined with their ongoing input and 

feedback. My approach was inspired by the Sikumiut model that was co-developed by the 

community of Mittimatalik (Pond Inlet), Nunavut (Wilson et al., 2020). This model acts 

as a guide for non-Indigenous researchers to structure their research in a way that 

supports Inuit voices and priorities through mentorship, including to: 

• Strengthen Inuit youth capacity; 

• Develop Inuit specific values for research; 

• Prioritize community-based research needs; 

• Embrace Inuit decision making; and, [ultimately] 

• Support Inuit self-determination in research (Wilson et al., 2020). 

Taking this model to heart, I aimed to contribute to decolonizing research by taking on 

the role of resource person and facilitator, while tailoring my research objectives to 

address conservation priorities of the SQSC.  

 Part of community-engaged research means committing to an iterative approach 

that acknowledges and responds to community priorities and needs. For this, I also drew 

on the model developed by Tondu et al. (2014) that emphasizes building trusting research 

relationships. This involves dedicating time with community partners to build trust and 

foster genuine collaborative efforts (i.e. through being present, communicating, listening, 

respecting, and understanding), which are needed for respectful and meaningful 

knowledge exchange (Tondu et al., 2014). This focus around relationship-building is 
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echoed in the recommendations by the ITK and NRI (2007) at the outset of initial 

research project design, as well as through all phases of the research process. 

 Building on key principles and goals outline by Tondu et al. (2014), Wilson et al. 

(2020), and ITK and NRI (2007), my research approach was primarily influenced by the 

AES as well as priorities outlined in the National Inuit Strategy on Research (ITK, 2018). 

The AES is an Inuit-led organization created specifically to advance meaningful research 

relationships that involve community members in every stage of the research process 

(SQSC, 2019a). I developed my own conceptualization of the iterative research approach 

adopted in working with the AES and SQSC (Figure 3.1). I emphasize communication 

and research partner engagement and feedback, with the opportunity to adjust and 

restructure the project to meet evolving community priorities. A flexible research design 

that is adaptable to community priorities is critical to reduce the likelihood of conflict 

with project partners (Gearheard & Shirley, 2007). Every phase of my approach included 

communication with my key research partners (Table 3.1). This reduced the risk of data 

misinterpretation and allowed the SQSC to decide what data was shared, and how the 

data was shared.  

 The background research I reviewed in this chapter, and the community-engaged 

research methodology used in this project, helped to develop a project that addressed 

Qikiqtait priorities. This reduced the amount of research fatigue experienced by 

Sanikiluarmiut as a result of being approached with ready-made research projects by non-

Inuit researchers with no understanding of community interests. 
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Figure 3.1: Iterative research approach used in this project  

Where: yellow lines represent project stages, blue dashed lines represent communication 
with research partners, and orange lines represent feedback and revisions phases in the 

project 

3.2.1 COVID-19 Pandemic and Communications 

 The COVID-19 pandemic (extending from March 2020 – February 2022) created 

numerous challenges when it came to engaging with my research partners. During the 

timeframe of this project, I was unable to travel to Sanikiluaq due to travel restrictions 
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and housing limitations, and the majority of communications with my research partners 

were conducted remotely. This meant an increased reliance on internet in Sanikiluaq 

(which can be limited and costly to those in the community) and limited the size of files I 

could send and received by my research partners through email. Local pandemic 

restrictions in 2020-2021 also meant that meetings within Sanikiluaq happened less 

frequently, so fewer project meetings were able to occur during this time. As a researcher 

with no previous relationships in Sanikiluaq, these restrictions greatly limited 

opportunities to interact with community partners in an informal setting to facilitate 

relationship building. It was also important to keep in mind that the community has 

priorities outside of this project, such as the health and wellbeing of community members. 

Patience and understanding when working with the Sanikiluaq community are crucial to 

foster good relationships and good research. Community priorities and events took 

precedence over the timeframes stipulated by my Master’s program, especially during the 

disruption of the COVID-19 pandemic.  

 Dr. Heath was a key and ongoing contact during remote communications 

throughout my thesis project. Lucassie Arragutainaq and Johnny Kudluarok provided key 

project feedback and direction throughout this thesis research, and Mick Appaqaq 

provided important feedback during the early stages of this project. Regular emailing and 

online video conferencing meetings took place starting in December 2020. Video 

conferencing meetings held in January, May, October, and November 2021, and June and 

August 2022, focussed on project design and methodology, and meetings in September 

2022, and March 2023, discussed draft results and results sharing. Emails facilitated 
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continuing conversations between meetings. Dr. Heath was the primary contributor of the 

technical feedback on the data cleaning and analysis methodology during this project and 

communicated project updates to other research partners in Sanikiluaq. In light of the 

limitations dictated by the COVID-19 pandemic, I was fortunate to meet in-person with 

Lucassie Arragutainaq and Johnny Kudluarok during the ArcticNet conference in 

December of 2022. This meeting was pivotal to building trust and receiving feedback on 

draft analyses. I also had the opportunity to meet Lisi Kavik-Mickiyuk in person in July 

of 2023 to discuss Sanikiluarmiut terminology for the species in my analysis.  

3.3 Data Sources and Permissions 

3.3.1 SIKU and the Qikiqtait Project 

 This project uses secondary data gathered using SIKU, a “platform to support 

Indigenous self-determination, ice safety, food security, conservation economies and 

knowledge transfer” (SIKU & AES, 2020, p. 4). SIKU focuses on promoting Indigenous-

led research and supports crowd-sourced data collection directly by Indigenous 

harvesters.7 A whole-of-community approach involved Sanikiluarmiut in the app design, 

development and beta testing stages prior to the 2019 launch, and continued app 

developments rely on this collaborative process (SIKU & AES, 2020). Sanikiluarmiut 

primarily use the SIKU app platform.   

 
7 Although the terms “hunter” and “hunting” are used within SIKU, it is important to 
acknowledge that not all users of SIKU may identify with these terms. To reflect the 
diverse hunting and harvesting practices of Sanikiluarmiut, this project uses the terms 
“harvester” and “harvest” instead. 
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 SIKU is structured to record information through “Post” and “Trip” entries (Table 

3.2). Posts are unique recordings of instances of wildlife harvesting, wildlife 

observations, ice observations, social events/practices, monitoring tool use, or reports. A 

harvesting Post is referred to as a “Wildlife Hunting Story” and identifies one set of 

coordinates as a harvesting location. Within a Wildlife Hunting Story, users select the 

species that is harvested, and if the harvest represents one animal or multiple animals. 

After these selections are made, the user has the option to upload photographs and add 

information to several fields, including those related to animal measurements, health 

metrics, habitat description, and harvest method. The wildlife metrics available in a Post 

are constantly evolving based on user feedback and project needs. An example of a 

completed Post on the web platform of SIKU is seen in Figure 3.2. 

 SIKU users use Trips to record and save a GPS (Global Positioning System) track 

of their travel route. Trips do not contain the same metrics fields as Posts, but Posts can 

be linked to Trips. An example of a completed Trip on the web platform of SIKU is seen 

in Figure 3.3.  

 Although Post and Trips have diverse structures, they are both used in different 

aspects of this project. Posts and Trips are used in the temporal analysis of this project, 

while only Posts are used in the spatial analysis. Unless otherwise specified, all Post and 

Trip records will be referred to as “posts” in this project going forward. 
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Table 3.2: Description of the methods of recording data available on the SIKU platform 

 

 

 

 

 

 

 

Method of Recording Data 
on SIKU Description 

Post A Wildlife Hunting Story, Wildlife Observation, 
Social Post, Ice and Snow Observation, Tool, or Ship 
Observation with one set of corresponding spatial 
coordinates  

Trip  Record of travel with linear spatial coordinates 
Wildlife Hunting Story Post type designed to record harvest instances 
Wildlife Observation Post type designed to record flora or fauna 

observations when no harvesting occurs 
Social Post Post type designed to record information that does not 

fit into the other Post types (e.g., meat preparation, 
group gatherings) 

Ice and Snow Observation Post type designed to record ice conditions 
Tool Post type designed to record the deployment of devices 

used in environmental monitoring 
Ship Observation Post type designed to record large commercial or 

transport ships 
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Figure 3.2: Completed SIKU Wildlife Hunting Story Post  

Retrieved February 23, 2023, from https://www.siku.org/. Used with permission from the 
AES. 
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Figure 3.3: Completed SIKU Trip 

Retrieved February 23, 2023, from https://www.siku.org/. Used with permission from the 
AES. 

 SIKU has developed the option to allow the stewardship of certain posts through the 

framework of a “Project”. Users can become members of a Project and “tag” their posts 

to the Project, and in doing so give permission for Project administrators to edit and 

steward tagged posts for the goals specifically outlined by the Project. Project structure 

and stewardship is further defined in the documents in Appendix 1. The research data 
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used in this project was tagged to the Qikiqtait Project, which is governed by the SQSC. 

Users in the Project have provided the SQSC a non-exclusive license to use the 

information in their posts for the purposes of the Qikiqtait Project. Community harvesters 

shared their data regarding hunting trips to the Qikiqtait Project from (Figure 3.4) (SQSC, 

2021). Approximately 18.8% of the Sanikiluaq community contributed to the Qikiqtait 

Project by the end of the study period.     

 
Figure 3.4: SIKU Qikiqtait Project approach  

Copyright 2023 by SIKU. Used with permission from the AES. 

 The Qikiqtait Project web platform (which is primarily intended for the use of 

Project managers and what I exclusively used in this project) user homepage includes a 

map view showing post type, species and location, and on the left side there is post feed 

showing the most recent posts made to the Project (Figure 3.5). My research was done 

collaboratively with the SQSC, and the rights of the data remain with the Qikiqtait 

Project.  
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Figure 3.5: Qikiqtait Project user homepage  

Retrieved August 12, 2023, from https://www.siku.org/. Used with permission from the 
AES. 

 Inuit access, ownership, and control over the knowledge shared in research is a key 

priority when research involves Inuit data (ITK, 2018). Data collected on SIKU is stored 

on the SIKU server, which is owned and managed by the AES. While the server stores the 

data, users hold ownership and control of their posts and data (AES, 2022; Arragutainaq 

et al., 2020; Pedersen et al., 2020a; SIKU & AES, 2020; SQSC, 2021). SIKU upholds 

data sovereignty and follows objectives similar to First Nations principles of ownership, 

control, access, and possession (OCAP)®: respect, self-determination, intellectual 
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property ownership, and data integrity (The First Nations Information Governance 

Centre, 2023). SIKU users choose how their knowledge is shown to other users, Project 

administrators, or the public, and how it is shared in Projects or beyond the platform 

while retaining rights to their knowledge (SIKU & AES, 2020). For example, users can 

choose to hide or show their post’s location, as well as other post details.  

 After the development and signing of a Research Agreement between the AES, the 

SQSC and McMaster University, the AES assigned me administrator privilege for the 

Qikiqtait Project on SIKU. This allowed me to view, edit and download posts in the 

“Manage Posts” view. Data collected in the Qikiqtait Project was downloaded from SIKU 

in CSV format for the periods of January 1, 2019, to March 31, 2023, for the selected 

species (Section 3.4.1; 3.4.2).     

3.3.2 Community-identified Priority Areas for Qikiqtait 

 In 2019, a meeting involving Sanikiluarmiut and the local, regional, and federal 

Qikiqtait partners was held in Sanikiluaq to discuss the next steps of the project (SQSC, 

2019b). At this time, the boundaries of Qikiqtait were determined to include the entire 

marine and terrestrial region of the Belcher Islands (Appaqaq et al., 2020; SQSC, 2019b). 

This meeting also resulted in the identification of four levels of priority areas, to inform 

Qikiqtait management decisions (Appaqaq et al., 2020; SQSC, 2019b). Community 

members unanimously agreed that the entire Belcher Islands region was the primary 

priority area for protection (Haycock-Chavez, 2021; SQSC, 2019b). Within this primary 

priority area, further regions were identified as second, third, and fourth priority areas 

(SQSC, 2019b). These areas were identified by several community members based on 
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knowledge of “environmental factors, but also included complex community needs such 

as ecosystem services or areas of particular importance for a specific species” (Haycock-

Chavez, 2021, p. 20). These included: “specific areas that represented heightened 

environmental importance to the community, such as areas used by belugas during the 

spring and summer months or areas used by the community for harvesting mussels and 

urchins” and “summer and winter habitat for eider, such as nesting grounds and 

polynyas” (Haycock-Chavez, 2021, p. 61). These priority areas did not include zones 

within the Sanikiluaq municipal boundaries. With permission from the AES, the spatial 

files of this data were provided to me by Natasha Haycock-Chavez on November 8, 2022, 

and are used in this research to address Objective 2. Following the methodology used by 

Haycock-Chavez (2021), the priority areas within the primary Belcher Islands-wide 

priority area were categorized as 1 (first priority), 2 (second priority) and 3 (third priority) 

(Figure 3.6).     

3.3.3 Ethics and Project Approvals 

 This project sought several approvals prior to data collection and analysis. A 

Research Agreement between AES, the SQSC and McMaster University was signed in 

October 2021. Research agreements such as this can help to circumvent potential 

misunderstandings or conflicts between communities and researchers regarding research 

results sharing and data ownership (Castleden et al., 2012). I received McMaster 

Research Ethics Board approval for this project on October 25, 2021 (protocol # 5233).  
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Figure 3.6: Community-identified priority areas for Qikiqtait Protected Area 

Proposed Qikiqtait Protected Area Boundary: 

33,000 km2 

 

Qikiqtait First Priority Area: 1,714 km2 

 

Qikiqtait Second Priority Area: 1,499 km2 

 

Qikiqtait Third Priority Area: 3,623 km2 
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To fulfil part of the ethics process requirements, a project Letter of Information and 

Project Summary were added to the project webpage 

(https://www.straightupnorth.ca/qikiqtait-protected-area-development/) on the 

StraightUpNorth research website (https://www.straightupnorth.ca/) in February 2022 

(Appendix 3). Under the Nunavut Scientists Act, all research in Nunavut requires a 

license administered by the NRI (NRI, 2021). The analysis conducted in this project was 

added to an existing NRI license (number 01 007 21R-M) held by AES on October 28, 

2021.  

3.3.4 Handling of Sensitive Information 

 Data exported from the Qikiqtait Project on SIKU contains some identifying 

information of harvesters who contributed to the Qikiqtait Project. For each post, the 

user’s name is identified both in the online SIKU database, and in the downloaded CSV 

file. User’s names were used to help identify duplicate posts (discussed further in Section 

3.4.4). User’s names (outside of those of my research partners) were not included in this 

project beyond the purpose of a QC/QA analysis process (Section 3.4.4), were not 

publicly identified, and were not shared outside the circle of my research partners. 

 Harvesting frequency, methods, locations, and amounts vary between users, and it 

was not an objective of this project to examine individual harvesting habits or comment 

on Sanikiluarmiut harvesting practices. Instead, a focus of this discussion is the ability of 

harvester-collected data to document the seasonality of wildlife resources and harvesting, 

identify areas of concentrated harvest, and present data representation approaches for 

Qikiqtait Project data to support Qikiqtait management priorities. In an effort to respect 
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the sensitive nature of this data regarding harvesting quantities and locations, the daily 

harvest totals per species and exact harvest locations have not been included in the 

following results. This data can be obtained with permission from the SQSC. 

3.4 Data Preparation 

3.4.1 Temporal Scope 

 Posts and trips collected from the Qikiqtait Project were downloaded from SIKU 

for the period of January 1, 2019, to March 31, 2022. While the QC/QA process was 

completed for all data within this time frame, my analysis focussed on data between April 

1, 2020, and March 31, 2022. This time window was chosen for several reasons. SIKU 

was officially launched on January 1, 2019, and as a result, there was a period of growth 

during the initial year of the platform where limited or sporadic data was collected. The 

Qikiqtait Project was initiated in the winter of 2019, thus the data collection for Qikiqtait 

was started during this time (SQSC, 2021). As a result, the decision to exclude dates prior 

to April 2020 was made in consultation with the SQSC in order to focus on years with 

more robust community engagement with the SIKU app, and more accurately recorded 

data in order to be more representative of Sanikiluarmiut harvest patterns. The March 31, 

2022, cut-off was determined to include two full harvest years of data. Throughout this 

thesis (unless otherwise stated) “Year 1” refers to the first full year of data analysis, from 

April 1, 2020, to March 31, 2021, and “Year 2” is the second full year of data analysis, 

from April 1, 2021, to March 31, 2022.   
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3.4.2 Species Selection 

 SIKU is a growing platform that is continually increasing its capacity for 

community environmental monitoring across Canada, Alaska, and Greenland (Heath & 

Rosengard, 2022) with new species post options being added to the platform on an 

ongoing basis, as needed by communities and research programs. All the of the species 

identified by the SQSC to include in monitoring for the Qikiqtait Project were included 

from the start of the Project. For this research, it was first necessary to determine the 

Qikiqtait Project species to undergo the QC/QA process. Through several discussions 

with my project partners, 18 important harvesting species were identified in relation to 

Qikiqtait. In addition to these key species, I identified an additional six species that were 

frequently harvested in the Qikiqtait project. After further examination of the data in the 

Qikiqtait Project, a further 15 species were included to ensure that the key and more 

frequently harvested species were captured in the analysis. This inclusion attempted to 

address two common instances with posts: 1) the incorrect species was listed in the post 

(e.g., an Arctic char harvest posted as a whitefish harvest post type), and 2) several 

species were sometime harvested together but only recorded in a single species post (e.g., 

several species of berries were harvested together in the same location, or several species 

of invertebrates were collected in the same bucket). Data for a total of 34 species were 

downloaded from the Qikiqtait Project on SIKU. The 34 species that were put through the 

QC/QA process were further refined to the key species for my thesis analysis (Table 3.3). 

Long neck and short next Canada goose, as well as cackling goose were later combined 
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(Section 3.4.4) and this thesis refers to 14 analysis species going forward. Several factors 

influenced the final species selection and are listed below: 

1. Priority was given to species identified by the SQSC as important harvest species.  

2. Due to the restrictive and sensitive considerations around the harvest of managed 

species, it was decided that polar bear, beluga, and reindeer would not be analyzed 

in this thesis. 

3. Effort was made to include species across the mammal, bird, fish, invertebrate and 

plant categories.  

4. Some species are ecologically important to key species identified by the SQSC and 

were included in the analysis. For example, green urchin is both harvested for 

consumption (Wein et al., 1996) and is the primary food source for eider duck, a 

culturally significant species to Sanikiluarmiut (Heath & Community of 

Sanikiluaq, 2011; Nakashima, 1991; SQSC, 2021). Additionally, Arctic fox was 

included in the analysis due to its harvest for pelts (AES, 2022; Quigley & 

McBride, 1987), often used in local clothing.  

5. Analysis was limited to the recorded harvest of juvenile and adult animals. 

Although waterbird (eider duck and goose) eggs and down are regularly harvested 

by Sanikiluarmiut, this data required additional considerations for analysis and 

were excluded at this time (see Section 3.4.4 for additional discussion). 

3.4.3 Qikiqtait Project Users  

 The Qikiqtait Project had 114 users in Year 1, and 190 users in Year 2. Given that 

the population of Sanikiluaq is 1,010 (Statistics Canada, 2023), the Qikiqtait Project  
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Table 3.3: List of analysis species 
Species English 
Common Name Species Latin Name Inuktitut Name8 Details 

Blueberry9 Vaccinium 
uliginosum Tungujuq (ᑐᓐᒍᔪᖅ) 

Ripe berries, or when 
there are ripe and 
unripe berries 
together 

Cloudberry Rubus chamaemorus Arpik (ᐊᕐᐱᒃ)  

Crowberry Empetrum nigrum Paunngaq (ᐸᐅᙳᖅ) 

Sanikiluarmiut refer 
to this berry as 
“blackberry” in 
English 

Lingonberry Vaccinium vitis-idaea Kimminaq (ᑭᒻᒥᓇᖅ) 
Also referred to as 
“red partridge berry” 
or “cranberry” 

Arctic scallop Chlamys islandica 
Tallurunnaq 
(ᑕᓪᓗᕈᓐᓇᖅ) 

 

Blue mussel Mytilus edulis Uviluq (ᐅᕕᓗᖅ)  

Green urchin Strongylocentrotus 
droebachiensis Mirquliq (ᒥᕐᖁᓕᖅ)  

Arctic fox Vulpes lagopus 

Tiriganiaq 
qakuqtaapik 
(ᑎᕆᒐᓂᐊᖅ 
ᖃᑯᖅᑖᐱᒃ) 

“White fox” 

Bearded seal Erignathus barbatus Utjuq (ᐅᑦᔪᖅ)  

Ringed seal Pusa hispida Natsiq (ᓇᑦᓯᖅ)   

Cackling goose Branta hutchinsii Nirlinaq (ᓂᕐᓕᓇᖅ)  

Canada goose (long 
neck) Branta canadensis Isatsaq (ᐃᓴᑦᓴᖅ)  

Canada goose (short 
neck) Branta canadensis Nirlik (ᓂᕐᓕᒃ)  

Common eider Somateria Mollissima Mitiq (ᒥᑎᖅ)  

Arctic char Salvelinus alpinus 
Iqaluppik (ᐃᖃᓗᑉᐱᒃ) 
/ Tasiqsiutik 
(ᑕᓯᖅᓯᐅᑎᒃ)  

Sea-run / landlocked 

Whitefish Coregonus spp. Kapisilik (ᑲᐱᓯᓕᒃ)  
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involved roughly 18.8% of the Sanikiluaq community in Year 2. This also shows an 

increase in the number of users involved in the Qikiqtait Project over time. It is important 

to note that not all users recorded harvest posts equally (e.g., some Sanikiluarmiut harvest 

year-round, when others harvest seasonally), and I did not examine this factor in my 

thesis. In Year 1, 96 Qikiqtait Project users posted at least one Wildlife Hunting Story. 

Within the 96 users, 62 (64.6%) posted 20 or less Wildlife Hunting Stories (Figure 3.7). 

In Year 2, 172 Qikiqtait Project users posted at least one Wildlife Hunting Story. Within 

the 172 users, 110 (64.0%) posted 20 or less Wildlife Hunting Stories (Figure 3.7). 

3.4.4 Quality Control/Quality Assurance Process and Results 

 One of the necessities of preparing this data was to ensure (to the best of my ability) 

that the data used in this analysis was as accurate as possible, in order to best represent 

Sanikiluarmiut monitoring data. During the COVID-19 pandemic, there was no access to 

training workshops regarding how to record monitoring data in the Qikiqtait Project in 

2020 and limited in-person training in 2021 and 2022. This resulted in some errors and 

missing information within some of the posts as users learned to navigate the app  

 
8 All Sanikiluaq-specific names and details were provided by Lisi Kavik-Mickiyuk (I. 
Nicoll, personal communication, April 2023).  
9The term “blueberry” can refer to several species, some of which — such as the northern 
highbush blueberry (Vaccinium corymbosum) —are not endemic to the Belcher Islands 
(iNaturalist, n.d.-b). There are four berry plants commonly referred to as “blueberry” on 
the Belcher Islands (I. Nicoll, personal communication, April 2023). One species is the 
bog bilberry (Vaccinium uliginosum), a plant that produces a fruit similar in appearance to 
a blueberry (iNaturalist, n.d.-a). Since the term “blueberry” is predominately used in 
Sanikiluaq, the plant profile on SIKU also uses “Blueberry” to refer to bog bilberry. To 
carry through this local terminology, this paper also uses the term “blueberry”.  
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Figure 3.7: User posting frequency in the Qikiqtait Project  

Where: blue represents Year 1 totals and orange represents Year 2 totals 

independently. After initial discussions with my research partners and upon review of the 

data, it was deemed necessary to complete some QC/QA on the SIKU data in preparation 

of analysis. Below is an overview of key steps in the QC/QA process (for a detailed 

outline of the QC/QA steps, see Appendix 4). The main goals of this QC/QA process 

were to review each post to: 
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1. Confirm the occurrence of a harvest, 

2. Confirm species, 

3. Confirm the number of animals harvested, and 

4. Identify posts documenting the same harvest (duplicates). 

 To find all posts (including Wildlife Hunting Stories, Wildlife Observations, Trips, 

Social, Ice, and Tool Posts) relating to the 34 species to undergo the QC/QA process, 

keywords for each species were used to filter the data in the Qikiqtait Project Manage 

Posts view (Appendix 5). This was to ensure that any harvesting posts that were recorded 

using the incorrect post or species type could be corrected in the QC/QA process and 

included in analysis. All posts that were identified as representing a harvest were included 

in my analysis. All downloaded CSV files were transformed into Excel spreadsheets and 

each entry was reviewed individually. In the “Manage Posts” view in SIKU, each post in 

the spreadsheet was opened and the photographs and details analyzed for the four 

objectives above. If the post was a Wildlife Observation type but contained a harvest 

(either indicated in text somewhere in the post, or a post photograph contained a picture 

of a harvested species), I included the post in the spreadsheet as a Wildlife Hunting Story. 

Similarly, if a post was a Wildlife Hunting Story type but there was no clear indication of 

a harvest (i.e., the post did not contain any metrics or notes, there was no photograph, or 

the photograph showed the species at a distance), I included the post in the spreadsheet as 

a Wildlife Observation.  

 The exception to this process was for berry and invertebrate species. Berry and 

invertebrate species were a key focus for this research, as my research partners expressed 
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interest in knowing how many people are harvesting these species, when they are 

harvesting them, and where they are being harvested. All berry and invertebrate posts 

(i.e., Wildlife Observations and Hunting Stories) that indicated a harvest for my 14 

analysis species (Section 3.4.2) either through post text or photographs were considered 

harvest posts and included in my analysis. It was unlikely that users were creating posts 

about berry species without eating or harvesting them at the same time, so it was deemed 

a reasonable assumption that all the berry species posts could be considered harvest posts. 

Similarly, it was unlikely that users did not harvest invertebrate species in posts that 

included photographs of the species when they were out of the water. As a result, all posts 

that indicated harvest through either text or photographs of invertebrates out of the water 

were considered harvest posts. For the purposes of this project, the berry and invertebrate 

species harvest was measured by the presence of the species in the post (i.e., harvest = 1). 

This method was chosen because the only way to currently record harvest amount on 

SIKU is to indicate the number of animals hunted, a method that does not translate well 

for species that are harvested in volume. As harvesters are unlikely to count every berry 

they pick, or every mussel they catch, it was not deemed appropriate to base harvest totals 

on individual berries or invertebrate animals. If the species was present in the photograph 

(and the photograph was not a long-distance landscape photograph), or otherwise 

indicated in the text, harvest for that post was set as equal to one. These situations are 

important to highlight as they affected the data included in the analysis, and therefore, the 

results presented here. 
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 Wildlife posts can either be Individual (representing one animal or plant) or Group 

(representing two or more animals or plants), and these had to be treated slightly 

differently within my analysis, as shown in the QC/QA outline of steps (Appendix 4). For 

all species other than berry and invertebrates, I updated the “# of animals hunted” in 

Group posts within the spreadsheet to reflect the total harvest of the post based on post 

text and photographs. The “# of animals hunted” was not altered if the harvest total 

already indicated was greater than the harvest total as shown in the post photographs. The 

reasoning here was that it is likely that the photograph did not include the complete 

harvest. If a Wildlife Hunting Story Post did not include any photograph or text, the Post 

was kept as a harvest post, as the harvest was assumed to be either equal to one for 

Individual posts, or equal to two for Group posts. If an Individual harvest post contained 

more than one animal, the number of animals harvested was recorded in my spreadsheet. 

Issues or items of note concerning Trips were recorded in the spreadsheets. 

 Eider duck posts that related to nesting surveys were removed from my analysis. To 

remove these posts, the word “survey” was searched in the eider duck spreadsheets, and if 

the word appeared in the post’s “Title” or “Name” fields, or the post was created using 

the official eider duck survey user accounts, the post was removed from analysis. 

Additionally, while some Sanikiluarmiut differentiate some sub-species of Canada geese, 

this project was interested in Canada geese generally. As such, short neck and long neck 

Canada goose, as well as cackling goose (referred to as “Canada/cackling goose” 

hereafter) were combined for the analysis. Finally, waterbird posts containing either egg 

or down harvest were not included in this analysis because it was deemed out of scope; 
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the focus of this research project was of the harvesting of juvenile and adult animals (and 

berries) only.  

 The last stage of QC/QA was to identify and remove posts showing the same 

harvest. Duplicate harvest records occurred for a number of reasons, but the foremost 

reason was liking due to the lack of available SIKU training during the COVID-19 

pandemic. For example, two users fishing together might each make a post of the 

combined total harvest of the day (6 fish) instead of each posting their individual harvest 

for the day (3 fish each). Additionally, some users frequently posted the same harvest in 

various stages of processing (e.g., when the harvest was collected and then again when 

while the harvest was being prepared), which resulted in the same harvest represented 

several times within the Qikiqtait Project. For some species, the number of posts 

recording the same harvest had a large impact on the final tally of harvested animals. 

Therefore, removing instances of duplicated harvests was necessary to develop a more 

accurate representation of the number of animals harvested. To identify posts with 

duplicated harvest, I went through each species’ spreadsheet day by day. If there were 

multiple harvest posts recorded on the same day, I filtered the map view of the Qikiqtait 

Project on SIKU to only show posts for that day, and visually assessed if the posts were 

made in close proximity to each other. Posts did not have to have the exact same 

coordinates to be considered in close proximity to account for differences in where people 

made the post (e.g., standing separately), along with potential cell phone GPS error. I then 

opened each of the posts that were in a similar location, and reviewed the post 

photographs to determine if the same animals were captured in more than one post. 
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Harvest was considered duplicated if users’ photos were exactly the same, or if the 

harvested animals in the photos were in the same position and were clearly 

distinguishable as the same animals. I added a new field to each of my species’ 

spreadsheets titled “Duplicate”.  If the same harvest was represented in several posts, it 

was recorded in the “Duplicate” field, and the identification numbers of the posts were 

recorded in the spreadsheet notes. I then had to decide which posts would be used in my 

analysis. I strived to include as many unique post locations, and post authors, as possible 

and did not remove post or harvest numbers from my analysis unless I was reasonably 

confident the harvest was in fact duplicated. This means that even after the QC/QA 

process, the harvest totals may be slightly higher than the actual harvest made by the 

Sanikiluarmiut who recorded their harvest using SIKU. The following actions were taken 

to address duplicate harvest instances: 

1.  If posts were made by the same user, only the first temporal instance was included 

in the analysis; 

2.  If posts were made by different users, the harvest total was spread between posts; 

and, 

3.  If posts did not include any photographs, the posts were not removed from the 

analysis.  

 Each species Excel spreadsheet that I created contained updated fields of harvest 

numbers, notes on issues or changes with the post, as well as feedback I had received 

from project partners. After the duplicate posts were addressed, the harvest posts for each 

species were combined in their own spreadsheet. This involved copying posts that 



M.A. Thesis – R. Sinclair; McMaster University – School of Earth, Environment, and 
Society. 

74 
 

involved several species (or were made under the incorrect species) to their respective 

species spreadsheets. A detailed step-by-step methodology of this process was created to 

support a reproducible workflow for AES to continue this type of analysis in future years 

(Appendix 4). 

 After the QC/QA process, Year 1 had a total of 4,150 harvest posts, and Year 2 had 

a total of 7,276 harvest posts. The QC/QA process had a substantial impact on the final 

harvest post and harvest quantity totals. These changes can be seen in Figure 3.8 for the 

species where the harvest amount was counted, and in Figure 3.9 for species examined by 

presence/absence. The variations between berry and invertebrate harvest totals before and 

after the QC/QA process were also influenced by situations where several harvested 

species were recorded in one post. The QC/QA process recorded all the species harvested 

in each post, which increased the total number of harvest posts for each species present in 

a post. There was a large increase in the total harvest amount for Canada/cackling goose, 

common eider, and Arctic char after the QC/QA process, likely due to the number of 

instances where several animals were harvested but the SIKU post was either an 

Individual type, or the post did not record how many animals were harvested.  

 The difference between the harvest post and harvest quantity totals prior to, and 

after the QC/QA process are further illustrated in Figure 3.10. For species located above 

the x-axis, there was an increase in the harvest quantities after the QC/QA process, and 

for species located below the x-axis, there was a decrease in the harvest quantities after 

the QC/QA process. Species located to the right of the y-axis had an increase in the 

harvest posts after the QC/QA process, and species to the left of the y-axis had a decrease  
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Figure 3.8: Harvest post and harvest totals in the Qikiqtait Project for the two-year 

analysis period prior to, and after the QC/QA process 

in the harvest posts after the QC/QA process. Mammals had the least variation of harvest 

quantities in the QC/QA process and had some of the lowest harvest post variation. 

quantities in the QC/QA process and had some of the lowest harvest post variation. 

Berries and invertebrates had some of the greatest harvest post variation after the QC/QA 

process, and some of the largest decreases in harvest quantities. Arctic char was the most 

affected species by the QC/QA process, both in harvest post totals and in harvest  
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Figure 3.9: Harvest post totals in the Qikiqtait Project for the two-year analysis period 

prior to, and after the QC/QA process 

quantities10. Species that are more often harvested two or more animals at a time (such as 

Arctic char and common eider) might have had a greater chance of being recorded 

incorrectly than species that are more often harvested one at a time (such as ringed seal). 

 
10 Prior to the start of my analysis, it was identified that many whitefish species posts 
actually represented Arctic char harvest. To help resolve this issue, in November 2021, 
under AES direction, the SIKU development team migrated all whitefish posts to Arctic 
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Figure 3.10: Harvest post and harvest total difference in the Qikiqtait Project for the two-

year analysis period prior to, and after, the QC/QA process  
Where: blueberry – BL, cloudberry – CL, crowberry – CR, lingonberry – LI, Arctic 

scallop – AS, blue mussel – BM, green urchin – GU, Arctic fox – AF, bearded seal – BS, 
ringed seal – RS, Arctic char – AC, whitefish – WH 

3.5 Data Analysis and Visualization  

3.5.1 Temporal Visualization 

 The temporal visualization for this project was conducted in Microsoft Excel and 

RStudio (version 2022.02.3+492). The purpose of this process was address Objective 1 

and visualize the harvest data in four different ways to show how harvester data collected 

 
char posts (J. Heath, personal communication, November 23, 2023) in order to simplify 
the QC/QC process, as there were fewer whitefish recording in the Project than Arctic 
char. As a result, the post and harvest totals recorded here prior to QC/QA are not 
representative of what was actually recorded on SIKU for the whitefish and Arctic char 
species until November 2021. 
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using SIKU could be represented, to view annual seasonal trends, and to eventually 

identify interannual patterns once a longer-term dataset is established. This was a priority 

of this project for the SQSC and the AES.  

3.5.1.1 Harvest Posts and Harvest Totals per Day 

 The first stage of visualization included producing graphs of total daily harvest 

events (e.g., posts) over the analysis period to show harvest post frequency and 

distribution over time. Graphs were created of the total number of posts per day for the 

data of all 14 analysis species combined, and for Arctic char, by summing the number of 

harvest posts (Posts and Trips) made each day over the two-year analysis window. Trips 

that included unique harvests were included in this analysis to represent the number of 

harvesting instances per day as accurately as possible. 

 The second stage of data visualization involved running a similar process as above 

to produce graphs of the total amount of harvest (total number of each species that were 

harvested) each day over the analysis period. The total harvest amount per day was 

created for all 14 analysis species combined, and for Arctic char. The total harvest that 

was recorded in posts made each day were summed and then graphed to represent the 

total amount of daily harvest that occurred over the two-year time frame. 

3.5.1.2 Three-Day Moving Window Average of Total Annual Harvest  

 The second method of data visualization that was implemented was to produce 

graphs of a three-day rolling average of total daily harvest. The purpose of these averaged 

graphs was to better visually identify harvest trends. The total daily harvest data 
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calculated in Section 3.5.1.1 was used in the “rollmean()” function in RStudio with the 

rolling average period set to three. This meant that for each day n the total daily harvest 

for the two previous days was added to the total daily harvest for n, and that sum was then 

divided by three to produce a three-day average total harvest for n. These graphs were 

made for all 14 analysis species combined, and for each species individually. Results for 

species not discussed in Chapter 4 are found in Appendix 6. 

3.5.1.3 Percentage of Total Annual Harvest per Day 

 The third visualization method utilized to show the Qikiqtait Project harvest data 

over time was a set of graphs of the daily percentage of the total annual harvest. To 

account for the difference in total harvest between years, the total harvest of each species 

for each day n was divided by the total harvest of that species for the year. The same 

process was done for Year 2. Following this calculation, each day n represents the 

percentage of the total harvest of the year that was collected on that day. This 

visualization was completed for all 14 analysis species combined, and for each species 

individually. This approach allows for a standardized comparison of harvest seasonality 

between years, given that there was often a difference in the number of users and total 

quantity of harvest between Year 1 and Year 2. By standardizing the data across a scale 

of 0 – 100% of total annual harvest per day, the graphs allow for a direct comparision of 

recorded harvest and harvest timing across years. Results for species not discussed in 

Chapter 4 are found in Appendix 7.  
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3.5.1.4 Harvest Seasonality 

 The fourth and final visualization method involved showing the seasonality of 

harvest. The harvest data for all 14 analysis species was examined to determine seasonal 

harvest windows for each species. These harvest windows were then presented together in 

a figure in order to compare harvest windows between species.  

 Data from the four berry species (blueberry, cloudberry, crowberry and 

lingonberry) was also used to produce harvest seasonality curves. This analysis was only 

completed for berry species due to their definite harvest season (Section 4.7.1). The 

purpose of this visualization method was to produce a curve of harvest seasonality. For 

each year, the daily percentage of the total harvest of the year (calculated in Section 

3.5.1.3) was multiplied by 100 and a cubic smoothing spline curve fitting technique was 

applied to the data for each species using the R function “smooth.spline()” and a 

smoothing parameter of 0.35. A cubic smoothing spline algorithm was used due to its 

ability to curve fit closely to time series data, handle noisy datasets, and easily change the 

smoothing parameter (Clark, 2021). The smoothing parameter was chosen because it 

produces a curve that fit the data well. The resulting seasonality curves for all four berry 

species were plotted on the same graph.   

3.5.2 Spatial Analysis 

 The primary analysis focus of this project was a spatial analysis of harvest recorded 

in the Qikiqtait Project on SIKU to support Objective 1. The spatial analysis was 

completed using the ESRI ArcGIS Pro 3.1.0 GIS platform. All the Traditional Inuit Place 
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Names included on the maps in this thesis are from the Inuit Heritage Trust data shown 

on the SIKU map interface (SIKU & AES, 2020).   

 Three situations influenced the data that could be included in the spatial analysis. 

Firstly, the spatial analysis processes only include harvest Post data. Trips containing 

harvest, although they were included in the temporal analysis, were not included in this 

spatial analysis because Trips are recorded using linear features (lines of travel routes). 

Unlike Posts that are recorded as points, there are no exact coordinates for where the 

harvest occurred during the Trip. Therefore, linear Trip records in the Qikiqtait Project 

are not very accurate about where harvest is occurring. The linear features of Trips are 

more suited to a travel analysis, which was beyond the scope of this thesis. A total of 100 

Trips were removed from this part of the analysis. 

 Secondly, all harvest posts that were geolocated within the Hamlet of Sanikiluaq 

were not included in the spatial analysis. A key feature of SIKU is that a post can be 

created on a user's device when they are outside of Internet and cellular coverage. The 

post is stored on the device until the user again has cellular or Internet access, at which 

time the user can uploaded the post to the SIKU platform. This is a very important feature 

because cellular data and Internet coverage are not often available where harvesting 

occurs. Posts automatically take the GPS coordinates of the user’s device at the time of 

creating the post, which is often where the harvest was made. However, sometimes users 

make harvest posts while in the Hamlet. This may be because; a) during the early stages 

of the Project, users who did not have training were unaware that they could create posts 

where they made a harvest and upload the post after returning to the Hamlet, b) the 
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weather was too inclement to be use the app while harvesting; c) because the user did not 

have a device with them to record the harvest; or d) the user forgot to make a harvest post 

until they returned home. In these situations, and with the app versions available during 

the data collection period for this analysis, users had the option to manually enter 

coordinates within their posts to indicate where their harvest was made.  

 It was necessary to define the boundaries of the Hamlet for this project in order to 

exclude post locations within the community. In discussion with Dr. Heath (J. Heath, 

personal communication, September 20, 2023), we decided that the official municipal 

boundaries of Sanikiluaq11 were too large to use as an analysis mask, because they would 

eliminate nearby areas of regular harvesting from the analysis. Since harvesting does not 

generally occur within a built-up area, a 200-meter buffer was applied to the built-up area 

of Sanikiluaq and the Sanikiluaq airport (Figure 3.11). A total of 322 harvest posts within 

the dataset for this thesis (representing 2.8% of the analysis dataset) were geolocated 

within the Hamlet or within users’ homes. Since harvesting does not occur inside of 

buildings, and is unlikely to occur within the Hamlet, these posts were removed from the 

spatial analysis.   

 
11 The area within the municipal boundaries of Sanikiluaq will not be included in 
Qikiqtait. 
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Figure 3.11: Built up areas around the Hamlet of Sanikiluaq and the Sanikiluaq airport 

that were excluded from analysis 

 Thirdly, there were a handful of posts that contained errors in the recorded location 

coordinates, likely occurring during the manual entry of post coordinates, and these had 

to be fixed prior to mapping. In six posts, the latitude and longitude values either had to 

be switched or the “-” sign had to be added to the longitudinal value. Five more posts had 

issues that could not be fixed, including missing location coordinates or longitude and 

latitude values that did not contain enough decimal places to be accurately mapped. These 

posts (representing 0.096% of the total dataset) had to be removed from the spatial 

analysis data set and were not mapped.  
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 There were no land or aquatic barriers used in the Kernel Density tool for the 

combined species maps (Appendix 8), even though aquatic and land specific species’ data 

was included in the analysis. It was not possible to apply such barriers to a subset of a 

larger dataset within the tool.   

3.5.2.1 Harvest Post Location Density 

 The first stage in the spatial analysis process was to represent the spatial density of 

where people were making harvest posts. A kernel density estimation (KDE) was chosen 

for this analysis due to its recognition and use in the fields of biology and ecology relating 

to situations involving species range (Fieberg, 2007; Peron, 2019; Tracey et al., 2014), 

and movement (Fleming et al., 2015; Peron, 2019), as well as ecological corridors 

(Biondi et al., 2012; Harris et al., 2018). KDE is used in studies of species over large 

areas, and in geographic landscapes that contain barriers and restrictions to species’ 

movement (e.g., water bodies) (Harris et al., 2018).   

 The harvest posts were imported into ArcGIS Pro as a feature class, and then the 

Kernel Density tool was used to calculate the density of harvest post locations and 

produce a density raster. The Kernel Density tool utilizes a search radius to examine the 

neighbouring cells around each input feature to calculate density (ArcGIS Pro, 2023). I 

used the Kernel Density tool’s default search radius as the tool uses an algorithm that is 

ideal for smaller datasets, and is not influenced by spatial outliers, to calculate the best 

search radius for each input dataset (ArcGIS Pro, 2023). The analysis extent for the tool 

was limited to the Qikiqtait boundaries, excluding the Hamlet area which was masked out 

of the analysis (Section 3.5.2). Maps of harvest post location density for the two-year 
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analysis period were completed for the map of all 14 analysis species combined, and for 

Arctic char. For Arctic char, the Select By Location tool was used to first select posts in 

aquatic areas, and the land was used as a barrier within the Kernel Density tool. Although 

Arctic char and other species that are limited to aquatic or terrestrial environments were 

included in the map of all 14 analysis species combined, aquatic and land extents were 

not used as barriers in the map. A complete list of the Kernel Density tool parameters 

used for these two maps can be found in Appendix 8.  

3.5.2.2 Harvest Location Density 

 A similar process as described in Section 3.5.2.1 was conducted to map the harvest 

location density. The Kernel Density tool was again used with the same parameters as the 

harvest post location KDE except that the “Population Field” used in the Kernel Density 

tool algorithm was set to the harvest total for each post (Appendix 8). Harvest density 

maps were created for all 14 analysis species combined and for each species individually 

for Year 1, Year 2, and for both years together. For ringed seal, bearded seal, fish and 

invertebrates, the Select By Location tool was used to first select posts in aquatic areas, 

and the land was used as a barrier within the Kernel Density tool. For the berry species, 

the Select By Location tool was used to first select posts in on land, and the aquatic extent 

was used as a barrier within the Kernel Density tool. 

3.5.2.3 Inter-annual Harvest Density Change 

 To examine the changes to harvest density over time, the harvest density results for 

Year 2 were subtracted from the harvest density results for Year 1 to create harvest 

density difference maps of all 14 analysis species, and for each species individually. The 
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purpose of this analysis was to show where harvest density has stayed the same, 

increased, and decreased between years.  

3.5.2.4 Harvest Density Comparison to Community-Identified Priority Areas 

 To support Objective 2, the SQSC wanted to know if the data that was collected on 

SIKU aligned with, and could augment, the previously created community-identified 

priority areas for Qikiqtait (Section 3.3.2). The community-identified priority areas have 

previously been compared to World Wildlife Fund (WWF) Canada’s Priority Areas for 

Conservation (PACs), WWF’s Marxan Selection Frequency Maps, and the species 

distribution maps created by the Nunavut Coastal Resource Inventory (NCRI) (Haycock-

Chavez, 2021). Spatial analysis in this thesis expands on the previous comparative 

analyses. In order to compare the two datasets, it was necessary to identify the top 

harvesting intensity regions from the harvesting data of juvenile and adult animals, as 

well as berries, from the Qikiqtait Project data. The Locate Regions tool was utilized to 

identify these regions from the two-year harvest density maps of all 14 analysis species 

combined, and the top four harvested species (Arctic char, common eider, 

Canada/cackling goose, and ringed seal).  The parameters used for this tool can be found 

in Appendix 8. The top harvest regions were first visually compared to the Qikiqtait 

community-identified priority areas and then an overlay analysis was conducted to 

determine the amount of overlap between the two datasets. This was completed by using 

the Pairwise Intersect tool to highlight areas of overlap, followed by the Pairwise 

Dissolve tool to calculate the total area of the key harvest regions that overlapped with the 

first, second, and third community-identified priority areas (Figure 3.8; Section 3.3.2). 
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4 RESULTS AND DISCUSSION  

 To understand the role harvester data can play in supporting Qikiqtait, this chapter 

will present and discuss the Qikiqtait Project data analysis results for: all 14 analysis 

species combined, as well as species-specific analysis for Arctic char, common eider, 

ringed seal, Canada/cackling goose, and berries.  

4.1 Data Interpretation Considerations  

 It is important to note that an overall goal of my analysis is to present 

Sanikiluarmiut data in formats that will aid Qikiqtait development discussions. I do not 

make any interpretations of the biological data. I am focussed on the capabilities of 

crowd-sourced harvester data, collected with the SIKU platform, to be used as a baseline 

harvest resource inventory to support protected area development and management. As 

Cochran et al. (2008) notes, knowledge is connected to the values of the knowledge 

producers, and these values determine how conclusions regarding that knowledge are 

formed. Therefore, it is important that the harvester-collected data is interpreted by Inuit. 

I do not have the cultural or experiential background to interpret the maps, graphs, and 

figures here regarding species health or abundance, Sanikiluarmiut harvesting practices, 

or Qikiqtait management decisions. It is for the SQSC, Sanikiluarmiut, and their research 

partners to evaluate the usefulness of the harvester-collected data in relation to biological 

and demographic aspects of the recorded species. My results and discussion will remain 

focused on key temporal and spatial considerations in representing harvester-collected 

data for select species from the Qikiqtait Project, as these are important factors in making 

informed decisions.   
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4.2 Harvesting Overview 

 The seasonal availability of county food is a critical component to Inuit diet 

(McDonald et al., 1997). As a result, the timing of harvesting is important to document. 

Seasonality visualizations have been a key Inuit approach to this documentation since 

Voices from the Bay (1997), and the following results aim to add to the seasonal 

harvesting research begun in that seminal work. Results for the species not discussed 

below are found in Appendixes 6, 7, 9, and 10. 

4.2.1 Harvest Posts and Harvest Totals per Day 

 To examine how posting and harvesting fluctuated over time, the harvest data was 

graphed to identify patterns across seasons and years. The analysis period of this project 

includes two years of data, which is not extensive enough to make meaningful predictions 

regarding interannual harvesting trends or interpretations of species populations changes. 

As more years of data are collected, patterns may emerge from these graphs that show an 

increase or decline in species availability, indicate a change in the timing of migration or 

breeding, and record changes in the harvest priorities of Sanikiluarmiut.  

 The total number of harvest posts and the amount harvest recorded per day within 

the Qikiqtait Project for bird, fish, and mammal species were graphed together (Figure 

4.1) to highlight seasonal harvesting trends. This graph clearly shows that Sanikiluarmiut 

are on the land and making posts on SIKU throughout the year on a consistent basis. The 

graph also shows that more posting occurred between the months of May through 

November. The graph also shows that the quantity of animals harvested in Year 1 peaked 

in November through December and peaked in Year 2 between May through September. 
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Figure 4.1: Bird, fish, and mammal species daily harvest post and daily recorded harvest 

totals 

 When the total number of harvest posts and the total number of harvested animals 

per day are compared, there is some overlap between periods of high posting and periods 

of increased harvest quantities. For example, in Year 2 the number of harvest posts per 

day and the largest amount of harvest per day are both found from May through 

September. However, there are times when the number of harvest posts per day are 

relatively low and the amount of harvest per day is quite high. For example, in Year 1 

between November through December the proportion of harvest quantity to the number of 

harvest posts is quite large, which may indicate that during this time users were 

harvesting groups of animals at a time (i.e., several animals recorded within one harvest 
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post) as opposed to harvesting individual animals (i.e., one animal recorded within one 

harvest post). This could be a result of the species that were most harvested during this 

time. For example, Arctic char are frequently harvested during these months and were 

usually harvested several at a time (Figure 4.10). Similarly, periods where there is less 

discrepancy between the number of harvest posts per day and the harvest quantity per day 

may indicate that most of the harvest posts during this time recorded individual harvests. 

Perhaps the species most often harvested during these periods are those that are not 

harvested frequently in bulk, such as seal (Figure 4.23, Figure A6.10) and Arctic fox 

(Figure A6.9). 

 There was an increase in the number of harvest posts and the quantity of harvest 

recorded from Year 1 to Year 2 (Figure 4.1). This increase could be due to a number of 

factors, including an increased contribution to the Qikiqtait Project, species’ population 

health and the number of animals and berries available to harvest, the opportunities that 

Sanikiluarmiut had to go harvesting. Examining the relationship between harvest numbers 

and harvesting effort could be useful future research. 

4.2.2 Percentage of Total Annual Posts and Harvest  

 The percentage of the total number of harvest posts made per species for each year, 

and for both analysis years combined, is shown in Table 4.1. Harvest posts were most 

often made for Arctic char, which represented 38.5% of the total harvest posts made for 

the analysis period. Harvest posts of common eider made up 11.6% of the total harvest 

posts made over the analysis period. Harvest posts of ringed seal were the third most 

common species post in Year 1, while Canada/cackling goose harvest posts were the third 
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most common species post in Year 2. Over the total analysis period, harvest posts of 

ringed seal were the third most common post species.  

Table 4.1: Percentage of annual posts by species recorded in the Qikiqtait Project 

Year 1 Year 2 Analysis Period Total 

Arctic char 35.6% Arctic char 40.2% Arctic char 38.5% 

Common eider 14.4% Common eider 10.0% Common eider 11.6% 

Ringed seal 12.8% Canada/cackling 
goose 9.0% Ringed seal 10.0% 

Blueberry 6.0% Ringed seal 8.4% Canada/cackling 
goose 7.9% 

Canada/cackling 
goose 5.9% Blueberry 5.5% Blueberry 5.6% 

Lingonberry 5.5% Lingonberry 5.3% Lingonberry 5.4% 

Crowberry 4.1% Crowberry 5.1% Crowberry 4.7% 

Arctic fox 3.9% Green urchin 5.0% Green urchin 4.3% 

Blue mussel 3.6% Blue mussel 4.4% Blue mussel 4.1% 

Green urchin 2.9% Cloudberry 3.3% Cloudberry 3.1% 

Cloudberry 2.8% Arctic scallop 1.5% Arctic fox 1.9% 

Whitefish 1.3% Whitefish 0.9% Arctic scallop 1.2% 

Bearded seal 0.7% Arctic fox 0.7% Whitefish 1.1% 

Arctic scallop 0.6% Bearded seal 0.7% Bearded seal 0.7% 
 

 There was some variation in harvest post totals between years. The increase in the 

number of harvest posts from Year 1 to Year 2 occurred for almost all species except 

Arctic fox, which decreased by 67.0% (Table 4.2). Harvest posts of Arctic scallop 

increased the most between years, with 320.0% more Arctic scallop harvest posts made in 
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Year 2. Green urchin followed with an increase of 201.4%, and the number of 

Canada/cackling goose harvest posts increased by 171.4%. The number of harvest posts 

stayed relatively stable between years for ringed seal, common eider and whitefish, each 

with a harvest post difference of ≤ 25.0%. 

Table 4.2: Harvest post and harvest total difference per species between years 

Species Harvest Post Difference 
Between Years 

Harvest Total Difference 
Between Years 

Blueberry  60.8% n/a 
Cloudberry 106.0% n/a 
Crowberry 120.6% n/a 
Lingonberry 71.8% n/a 
Blue mussel  118.8% n/a 
Green urchin  201.4% n/a 
Arctic scallop  320.0% n/a 
Arctic fox  -67.0% -66.3% 
Bearded seal 81.3% 61.5% 
Ringed seal 15.3% 20.0% 
Canada/cackling goose   171.4% 322.9% 
Common eider 22.4% -10.5% 
Arctic char 99.2% 70.5% 
Whitefish 25.0% -64.4% 

 

 The percentage of the annual harvest for each species identifies the most intensely 

harvested species for Year 1, Year 2, and for both analysis years together (Table 4.3). 

Arctic char was by far the most harvested species in both years, representing 66.2% of the 

total harvest during the analysis period. Common eider was the second most harvested 

species in both years, making up 13.7% of the total annual harvest during the analysis 
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period. The third most harvested species was different in Year 1 (ringed seal) and Year 2 

(Canada/cackling goose) but over the two-year period combined, Canada/cackling goose 

was the next most harvested species, representing 6.6% of the total annual harvest. 

Table 4.3: Percentage of annual harvest by species recorded in the Qikiqtait Project 

Year 1 Year 2 Analysis Period Total 

Arctic char 63.6% Arctic char 67.9% Arctic char 66.2% 

Common eider 18.7% Common eider 10.5% Common eider 13.7% 

Ringed seal 3.5% Canada/cackling 
goose   8.7% Canada/cackling 

goose   6.6% 

Canada/cackling 
goose   3.3% Ringed seal 2.6% Ringed seal 2.9% 

Whitefish 2.4% Lingonberry 1.7% Blueberry  1.7% 

Blueberry  1.7% Blueberry  1.7% Lingonberry 1.7% 

Lingonberry 1.6% Crowberry 1.6% Crowberry 1.4% 

Arctic fox  1.2% Green urchin  1.5% Green urchin  1.2% 

Crowberry 1.2% Blue mussel  1.3% Whitefish 1.2% 

Blue mussel  1.0% Cloudberry 1.0% Blue mussel  1.2% 

Cloudberry 0.8% Whitefish 0.5% Cloudberry 0.9% 

Green urchin  0.8% Arctic scallop  0.5% Arctic fox  0.6% 

Arctic scallop  0.2% Arctic fox  0.3% Arctic scallop  0.4% 

Bearded seal 0.2% Bearded seal 0.2% Bearded seal 0.2% 
 

 For almost all species there was an increase in the harvest amount recorded in 

harvest posts within the Qikiqtait Project (based on harvest abundance) from Year 1 to 

Year 2, with the exception of Arctic fox, whitefish, and common eider, which decreased 

by 66.3%, 64.4%, and 10.5% respectively (Table 4.2). Canada/cackling goose harvest 
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increased by 322.9% in Year 2, followed by Arctic char by 70.5% and bearded seal by 

61.5%. The total harvest fluctuated the least between years for ringed seal and common 

eider, each with a harvest post difference of ≤ 25.0%. The results of Table 4.3 relate to 

the values represented in Table 4.2. For example, the years for ringed seal and common 

eider, each with a harvest post difference of ≤ 25.0%. The results of Table 4.3 relate to 

the values represented in Table 4.2. For example, the harvest total and the contribution to 

the total annual harvest of Arctic fox, whitefish, and common eider decreased in Year 2, 

while the harvest total and the total percentage of total annual harvest of Canada/cackling 

goose, Arctic char, and bearded seal increased in Year 2.  

 These shifts may be part of a regular seasonal variation based on weather and 

annual species abundance (Fleming, 1989), or it could represent the start of a harvest 

priority transition as a result of changes to species’ population abundance, health, and 

distribution. For instance, the increased harvest of invertebrates may be related to the 

research the community of Sanikiluaq has been conducting to investigate the potential for 

a commercial fishery (Hudson Bay Consortium, 2022; Rogers, 2021). Additionally, many 

ecological factors may influence harvest totals — the increase in harvest of Arctic fox, for 

example, may be linked to trends between fox abundance and food availability (Verstege, 

2016). Some of these trends need to be interpreted by Sanikiluarmiut and may require 

additional research with harvesters, but it is important to identify the capability of the 

Qikiqtait Project data to highlight these trends.   
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4.2.3 Harvest Seasonality 

 Examining the seasonality of harvest provides important information regarding 

harvest trends through the year, and over time. This work was started by McDonald et al. 

(1997) in Voices from the Bay with the creation of a seasonal harvest wheel (Figure 4.2). 

This wheel shows the harvest windows, or timing, of when Sanikiluarmiut harvest 

important species throughout the year, and represents the first time Sanikiluarmiut 

knowledge had been communicated in this manner. Sanikiluarmiut recognize six seasons: 

ukiaksak (early fall) ukiaq (fall), ukiuq (winter), upingasaq (early spring), upingnaq 

(spring), and aujaq (summer) (McDonald et al., 1997). It can be difficult to define these 

Inuit seasons, which are related to both weather and animal movements that change from 

year to year (McDonald et al., 1997). For this reason, the seasonal analysis in this thesis 

uses months, instead of seasons, and acknowledges that Inuit seasons may break across 

several months. 
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Figure 4.2: Seasonal harvesting wheel of key species to Sanikiluarmiut  

(as presented in McDonald et al., 1997, pg. 21) 

 The Voices from the Bay (1997) harvest wheel is now over 20 years old, and the 

SQSC expressed interest in seeing if there had been a shift in some of the species harvest 

windows. In an attempt to address this request, Figure 4.3 was created to show the harvest 

windows for each of the 14 analysis species for the two analysis years. The harvest 
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windows were determined by visually examining the three-day moving window average 

harvest graphs (Section 4.3.1; 4.4.1; 4.5.1; Appendix 6) and identifying the most prolific 

recorded harvest times. A key takeaway from this figure is that Sanikiluarmiut harvest 

year-round, and there is the most overlap of species harvest windows from June through 

November.  

 
Figure 4.3: Average harvest windows for all analysis species 

Where: darker colours indicate more intense harvesting 

 Of the species that appear both in Figure 4.2 and Figure 4.3, there have been some 

slight changes between harvest windows. The harvest windows for “Berries” and 

“Cranberry” (lingonberry) from Figure 4.2 relate to the berry species in my analysis. The 

harvest window for these species in Figure 4.2 is similar to the harvest windows of my 

analysis; harvest still generally peaks for most berry species in August and September, 

but the harvest windows for blueberry, crowberry and lingonberry were recorded into 

Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Blueberry

Cloudberry
Crowberry

Lingonberry
Arctic Scallop

Blue mussel
Green urchin

Arctic fox
Bearded seal

Ringed seal
Canada/cackling goose

Common eider
Arctic char

Whitefish
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October (Figure 4.3). Ringed seal harvest was recorded year-round Figure 4.3 (the same 

as Figure 4.2), but bearded seal was not harvested in any appreciable amount in May and 

June within the Qikiqtait Project. Similarly, the common eider harvest window is year-

round in Figure 4.2 but harvest was not recorded frequently in the Qikiqtait Project 

between April and May in Figure 4.3. Canada goose harvest remained relatively the same 

between figures. The harvest of “Sea Bottom Animals” in Figure 4.2 was year-round and 

would include the invertebrates of my analysis. Blue mussels and green urchin harvest 

was also generally recorded year-round in the Qikiqtait Project (Figure 4.3). A further 

breakdown of this category would provide the opportunity to record the Arctic scallop 

harvest window. Arctic char harvest was generally recorded year-round in the Qikiqtait 

Project during the analysis period (Figure 4.3) and did not have the extended September 

through October and March through April breaks recorded in Figure 4.2. The whitefish 

harvest windows are perhaps the most different between figures. Figure 4.2 indicates 

whitefish harvest occurs between September through December, but the recorded harvest 

in the Qikiqtait Project now appears to identify harvest windows between late November 

through early February and mid-June through late August (Figure 4.3). The differences 

between these two figures could be a result of different figure creation methodologies or 

could indicate changes to seasonal harvesting patterns. Additionally, several of the 

species in Figure 4.3, such as whitefish, had smaller sample sizes and the harvest 

windows were therefore more difficult to identify. Overall, the harvester-collected data 

from the Qikiqtait Project aligned with, supported, and updated the seasonality work 

presented in Voices from the Bay (1997).  



M.A. Thesis – R. Sinclair; McMaster University – School of Earth, Environment, and 
Society. 

99 
 

4.2.4 Harvest Spatial Distribution (Harvest Post and Harvest Density) 

 A spatial analysis for all 14 analysis species combined, as well as select species, 

was completed to; a) show harvest density; b) to examine changes to harvest density 

extent and intensity between years; and c) to identify the top areas of harvest intensity. 

The purpose of this analysis was to show where SIKU users are making posts containing 

harvest information. This is key to understanding what areas are important for 

Sanikiluarmiut harvesting, and it also provides insight regarding how far harvesters travel 

from the Hamlet to harvest, and where these key species are located within Qikiqtait. 

 This spatial analysis includes maps of harvest post density and harvest number 

density. These maps represent Sanikiluarmiut harvesting data in slightly different ways. 

For the Kernel Density Estimation (KDE) analysis for harvest post density (Section 

3.5.2.1), the value of each post was equal to one and the resulting density maps shows the 

concentration of post locations. In the harvest KDE analysis (Section 3.5.2.2), the value 

of each harvest post was represented by the total harvest amount of the post and the 

resulting density maps show the concentration of harvested animals and plants. For berry 

and invertebrate species, the harvest amount for each post was based on a species 

presence or absence measure and each post for these species was equal to a total harvest 

of one. Therefore, post density and harvest number density are interchangeable for berry 

and invertebrate species in this analysis, but not for other species. 

 Figure 4.4 shows that the highest concentration of harvest posts for all 14 analysis 

species was made north of Sanikiluaq, within 13 km of the Hamlet. Harvesting was 

present around the Hamlet, and an additional area of frequent harvest posting occurs 
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southeast of Sanikiluaq, near Manimanialuk. A key area for posting harvest is located 

near Kataapik, where the posting density peaks at 52.5 harvest posts per km2.   

 The harvest post density displayed in Figure 4.4 shows that, although harvesting 

occurs to some degree across much of the islands, many of the harvesting locations used 

by Sanikiluarmiut are close to the Hamlet. This is not to say that all harvesting needs can 

be met at these locations, within close proximity of the Hamlet, because some species 

may not be present in those areas at all, or during all periods of the year (see Section 

4.3.4).  

 The harvest post density maps here and in Section 4.3.4 provide insights into 

harvesting locations that are important to Sanikiluarmiut. However, harvest post density 

does not represent the quantity of harvest (number of animals) that occurs at each 

location, and understanding of the distribution of harvest amount is an important indicator 

for key areas of harvesting. This part of the analysis maps the harvest density to further 

examine the distribution of successful harvesting. Mapping harvest amount distribution 

can help identify priority areas for harvesting and monitoring. As additional years of data 

are collected, long-term changes in harvesting intensity and location can be evaluated. 

 The harvest density for all 14 species combined shows harvesting occurs in many 

areas throughout the Belcher Islands region (Figure 4.5). A large area around the Hamlet 

of Sanikiluaq was identified as a high harvest area, with the most concentrated harvest 

occurring around Kataapik, which peaks at a harvest density of 111.6 harvested animals 

and plants per km2. Additional areas of frequent harvesting occur southwest of 
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Figure 4.4: Density of Qikiqtait Project harvest posts for all 14 analysis species for both 

analysis years 
Where: areas of darker pink represent a larger post density 
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Sanikiluaq, near Upirngavia’uk and Tasirjuarusiq, west of Sanikiluaq near Ikirasjjuaq, 

and southeast of Sanikiluaq near Manimanialuk. This Kataapik area, extending 

southwards to surround the Hamlet, is then a key location that could be included in 

Qikiqtait management decisions due to the amount of food and materials that are found in 

this area. 

 The spatial distribution of the density in Figures 4.4 and 4.5 are quite similar, as 

harvesting occurred where harvest posts were made. The density areas around 

Upirngavia’uk, Tasirjuarusiq, and Manimanialuk are slightly larger in Figure 4.5, while 

the density area around Ikirasjjuaq is larger in Figure 4.4. Additionally, the density values 

differ considerable between the maps (a maximum of 52.5 harvest posts per km2 in Figure 

4.4 compared to a maximum of 111.6 harvested animals and berries per km2 in Figure 

4.5) which means that the two maps show different information.  

4.2.1 Inter-annual Harvest Density Change 

 Lucassie Arragutainaq (personal communication, September 17, 2021) has 

observed changes in key Sanikiluarmiut harvest species over time. Changes to species 

populations and distributions in the Belcher Islands region are particularly affected by 

climate change and hydro-electric dams (Chapter 1; Section 2.4). As these situations 

continue to impact wildlife health and habitats, ecological and biological monitoring data 

recorded in the Qikiqtait Project could provide an avenue to model wildlife patterns and 

changes over time.  
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Figure 4.5: Harvest density of all 14 analysis species for both analysis years 

Where: areas of darker pink represent a greater harvest density 
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 To demonstrate how this inventory process could start and how changes and trends 

in the data could be identified over time, the harvest difference between Year 1 and Year 

2 was calculated for all 14 analysis species combined, and for select species individually. 

Total harvest density of all species combined showed that density increased near 

Kataapik, within 10 km of Sanikiluaq (Figure 4.6). This change was quite large, with an 

increase of 44.4 harvest per km2 (Figure 4.6). This again highlights the area of Kataapik 

as a key harvesting location to Sanikiluarmiut (as seen in Figure 4.5) and might indicate 

an increased use of the area in Year 2. 

 It is important to acknowledge that the data for this project only spanned two years. 

This work contributes to preliminary analysis of initial baseline data recorded in the 

Qikiqtait Project, and a continuation of this analysis with additional years of data will 

yield more representative and robust results. Recording the changes to species harvests 

over time is valuable to support management decisions regarding harvesting practices 

(Heward & Black, 2004; Naves, 2018), and as more years of harvest data are recorded, 

patterns of change may emerge in harvest density and harvest location of species that 

could help to assess the impacts of climate change or changing hydro-electric regimes, as 

well as inform potential refinement of community-identified priority areas for Qikiqtait. 

4.2.1 Harvest Density Comparison to Community-Identified Priority Areas 

 The SQSC expressed interest in comparing the harvest density data to their 

community-identified priority areas to evaluate how data collected on SIKU could 

augment their previous participatory mapping approach. To achieve this, I compared the 
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Figure 4.6: Harvest density difference over time for all 14 analysis species  

Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 
decreased harvest 
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high-level maps of priority areas (Figure 3.6) generated through the participatory 

mapping workshop in 2019 (Section 3.3.2; Haycock-Chavez, 2021; SQSC, 2019b) to the 

daily harvesting activities represented in the Qikiqtait Project harvester data. The top 

harvest intensity regions for all 14 analysis species, among other select species, were 

identified and mapped over the analysis period along with the community-identified 

priority areas.  

 Five regions of intense harvesting were identified for all 14 analysis species, 

representing a total of 349.9 km2 (Figure 4.7). The harvest intensity regions were created 

from Qikiqtait Project harvesting data used in this thesis (i.e. only juvenile and adult 

animals, as well as berries), while the community-identified priority areas were created 

based on knowledge of travel routes, culturally important areas, and important habitats for 

key species to better encapsulate areas of conservation priority (Section 3.3.2; Haycock-

Chavez, 2021; SQSC, 2019b). The harvest intensity regions were based on the Qikiqtait 

harvest data for the 14 species in my analysis, and while there is some overlap in the data 

represented in both datasets (e.g., blue mussel and green urchin harvesting areas), the 

harvest intensity regions did not include the data for some species (e.g., beluga whale 

habitat and eider duck nesting areas) that informed the community-identified priority 

areas. This data was collected in the Qikiqtait Project and would be useful for future 

analysis, as discussed in Section 5.3.2.1; 5.3.2.2; 5.3.2.5. As a result, it is not possible to 

directly compare the datasets for content, but instead this analysis focussed on how 

Qikiqtait Project harvester data can: i) identify key harvesting intensity regions; and ii) 

provide valuable baseline harvest data for ongoing consideration in Qikiqtait priority area 
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definitions and management practices. Since the key harvest intensity regions and the 

community-identified priority areas were created using different data, and with different 

methodologies and goals, there were several community-identified priority areas that did 

not overlap with any harvest intensity regions. Both datasets have limitations in that they 

are not comprehensive of all species, habitat considerations, and harvesting practices; 

however, they can complement each other to provide a more complete dataset that the 

SQSC can draw on to inform future management decisions. The key harvest intensity 

regions support current delineations of community-identified priority areas, and could 

potentially be used to inform future delineations.  

 In general, the harvest intensity regions identified much smaller key priority 

harvesting areas. There was some overlap between the harvest intensity regions and the 

community-identified priority areas (Figure 4.7). Harvest intensity region 1 was within 

32.4% of the first priority area, and 18.3% of the third priority area (Figure 4.8). The 

place where the harvest intensity region and first priority area intersected the most was 

approximately 7 km north of Sanikiluaq (Figure 4.7). Harvest intensity region 2 

overlapped 68.2% with the first priority area (Figure 4.8). The greatest overlap with the 

second priority area occurred west of Sanikiluaq, in harvest intensity region 5 at 88.4%. 

All of the harvest intensity regions overlapped with the third priority area, but harvest 

intensity region 3 had the greatest overlap (82.4%). All of the harvest intensity regions 

overlapped to some degree with the community-identified priority areas.  

 The primary harvest intensity regions for all 14 analysis species combined (Figure 

4.7), as well as common eider (Figure 4.19) and ringed seal (Figure 4.27), all occur  
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Figure 4.7: Top five harvest intensity regions for all 14 analysis species compared to 

community-identified priority areas 
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Figure 4.8: Overlap between the harvest intensity regions for all 14 analysis species 

combined and the community-identified priority areas  
Where: “Within 1/2/3” represents the percentage of the harvest intensity region that falls 
within the corresponding priority area, and “Outside 1/2/3" represents the percentage of 

the harvest intensity region that falls outside of the corresponding priority area 

around – or just north of – the community of Sanikiluaq. Since the community-identified 

priority areas did not include the area within the municipal boundaries (Section 3.3.2; 

3.5.2), it is expected that the harvest intensity regions will have little to no overlap with 

the community-identified priority areas within the municipality.  

 The identification of harvest intensity regions and this comparative spatial analysis 

highlights potentially important harvesting areas that may not have been covered in the 

initial delineation of community-identified priority areas. The harvest intensity regions 

that are partially outside of the community-identified priority areas, such as harvest 

intensity region 4 (Figure 4.7; 4.8), represent important areas for SQSC consideration in 
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future discussions relating to Qikiqtait management areas. Including the analysis of some 

commonly harvested species (which were not a focus in initial discussions of community-

identified priority areas) highlight areas that can expand the documented knowledge base 

of key areas for Sanikiluarmiut harvesting. This information complements the wildlife 

data for key species (e.g., beluga whale) that were included in the creation of the 

community-identified priority areas but were not included in my analysis of harvest 

intensity regions.  

4.3 Arctic Char Harvest 

4.3.1 Harvest Post Totals 

 When the total harvest posts per day is examined for one species, it is possible to 

identify species-specific harvesting trends. The graph for Arctic char clearly shows that 

users made Arctic char harvest posts year-round (Figure 4.9). For both Year 1 and Year 2, 

the most concentrated period of harvest posts was between mid-May through mid-

September, which correlate with open water and ice periods (Andrews et al., 2018; 

Lukovich et al., 2021). There was a short period of less frequent posting in Year 1 (mid-

October to late November) and Year 2 (late November to mid-December) that might 

represent the timing of ice freeze-up, when travel becomes unsafe on sea ice and lakes 

(Laidler et al., 2011; Laidler & Elee, 2008; McDonald et al., 1997), limiting opportunities 

to fish. The slight variation between Year 1 and Year 2 could indicate that the weather 

and ice formation windows differed between the years. Sanikiluarmiut have been linking 

this important climactic information to wildlife observations for a long time (Nakashima, 

1991). Connecting harvest data collected from the Qikiqtait Project to local ice 
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monitoring data, harvester knowledge from interviews, and further analysis separating 

freshwater and sea-run Arctic char is an extension of this established process with the 

additional of technology. These same type of multifaceted environmental connections and 

understandings could be completed with the eider duck harvest data as well, as they are 

associated polynya activity (Nakashima, 1991). Future research could examine 

relationships between harvester-collected species data and climatic data.   

 
Figure 4.9: Arctic char daily harvest post totals  

 The Qikiqtait Project harvester-collected data has contributed to baseline data on 

fishing in the Belcher Islands (Appaqaq et al., 2020). Figure 4.9 can provide insight into 

how Sanikiluarmiut are involved with Arctic char harvesting. Understanding changes that 
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may occur to the number and demographics of Qikiqtait users may be important to know 

when interpreting community-collected harvest data, and making protected area 

management decisions, as they might impact priority harvesting areas, and influence 

species monitoring decisions. Further research linking this harvest data to user 

engagement and demographic information could be beneficial to identifying harvesting 

trends. 

4.3.2 Daily Average of Annual Harvest Totals 

 Identifying seasonal trends in the harvest data can be important to species 

monitoring and management decision-making (Naves, 2018). To start this process with 

the Qikiqtait project data, the total harvest per day was graphed for each species. A three-

day moving average was applied to the daily harvest total for three reasons: a) to produce 

a smoother harvest line that supported easier interpretation and pattern identification, b) 

to address some of the noise in the data (outlying extreme values and no harvest days), 

and, c) to address periods of no harvest that may be a result of extreme weather events 

(such as storms or high winds), holidays, and Sundays.  

 Arctic char had the most user engagement (155 users), the largest quantity of annual 

harvest posts (Table 4.1), and the largest quantity of animals harvested in the two-year 

analysis period (Table 4.3). These results speak to how important Arctic char are to 

Sanikiluarmiut. Inuit harvest Arctic char year-round (Dubos et al., 2023), and the 

Qikiqtait Project harvest data also shows year-round harvesting (Figure 4.10). In Year 1, 

the greatest amount of Arctic char harvest was collected from July through September 

with another peak in harvest from December through February (Figure 4.10). In Year 2, 
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the greatest amount of Arctic char was harvested from June through September. Overall, 

more fish were harvested in Year 2 than in Year 1, with the highest total harvest average 

occurred in August of Year 2. The high average harvests shown in the graph indicates that 

several fish are harvested at a time.   

 
Figure 4.10: Three-day moving average of daily Arctic char harvest 

4.3.3 Percentage of Total Annual Harvest per Day 

 The graph for Arctic char shows that the day in which the most fish were harvested 

represents 3.5 % of the total Arctic char harvest for Year 2 (Figure 4.11). Generally, the 

daily harvest represents 2% or less of the total annual Arctic char harvest in both years. 
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This indicates that Arctic char are harvested quite evenly throughout the year, as opposed 

to harvested all at once at certain time.   

 
Figure 4.11: Daily percentage of the total annual harvest for Arctic char 

4.3.4 Harvest Spatial Distribution (Post and Harvest Density) 

 The harvest post and harvest density for Arctic char was limited to aquatic 

environments and was primarily located in three areas: south of Sanikiluaq near 

Iqaluktuut Tukiqsinga, and southwest of Sanikiluaq near Kuuraaluk and Tasirjuarusiq 

(Figure 4.12; 4.13). The most intense area of harvest collection occurred near Kuuraaluk, 

located 70km from the Hamlet, indicated by peak fishing harvest post density of 9.4 

harvest posts per km2 (Figure 4.12) and with a density harvest peak of 144.6 harvested 
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fish per km2 (Figure 4.13). It is important to note that this analysis did not separate 

landlocked and sea-run char data (further discussed in Section 5.3.2.9) so each of these 

areas may represent the harvest of only landlocked or sea-run Arctic char, or both 

ecotypes of fish. The area of dense harvest near Iqaluktuut Tukiqsinga is located within 

the land-locked lake Tasirjuaq, so it could be assumed that only landlocked Arctic char 

were harvested in this area. Therefore, the area near Kuuraaluk and the area near 

Iqaluktuut Tukiqsinga could be considered key locations to be included in Qikiqtait 

management decisions to best represent priority areas of Arctic char harvest across 

ecotypes. 

 Akin to the combined species maps in Section 4.2.4, the spatial distribution of the 

density data in Figures 4.12 and 4.13 are similar. The density areas around Iqaluktuut 

Tukiqsinga and Tasirjuarusiq were larger in Figure 4.12 than they were in Figure 4.13, 

but the harvest density maximum value in Figure 4.13 (144.6 fish per km2) was much 

larger than the harvest post density maximum value in Figure 4.12 (9.4 posts per km2).  

4.3.5 Inter-annual Harvest Density Change 

 When assessing Arctic char, there was a decrease in harvest density near Kuuraaluk 

between the analysis years (Figure 4.14), which was identified as a primary fishing 

location (Figure 4.13). The harvest density in this area decreased by 22.9 fish per km2 

(Figure 4.14). There was an increase in harvest density of Arctic char near Iqaluktuut 

Tukiqsinga in Year 2, indicating that more fish were harvested within 20 km of 

Sanikiluaq in Year 2 than in Year 1. 
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Figure 4.12: Density of Qikiqtait Project harvest posts for Arctic char for both analysis 

years 
Where: areas of darker pink represent a larger post density 
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Figure 4.13: Arctic char harvest density for both analysis years  
Where: areas of darker pink represent a greater harvest density 
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Figure 4.14: Harvest density difference over time for Arctic char 

Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 
decreased harvest 
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4.3.6 Harvest Density Comparison to Community-Identified Priority Areas 

 The Arctic char data identified four harvest intensity regions, representing a total of 

54.6 km2. Overall, there was little overlap between the harvest intensity regions and the 

community-identified priority areas (Figure 4.15). The greatest amount of overlap with 

the first priority area was with harvest intensity region 2 with 97.9% and was located 

approximately 15 km south of Sanikiluaq (Figure 4.16). None of the harvest intensity 

regions intersected with the second priority area. Harvest intensity region 3 was 

completely (100%) encompassed within the third priority area. Interestingly, harvest 

intensity region 1 overlapped 49.4% with the first priority area and had no overlap with 

the second and third priority areas. As discussed in Section 4.3.4, the area near Kuuraaluk 

could be considered a key Arctic char harvesting location, and this area only partially 

overlapped with the first priority area (Figure 4.15; 4.16). It is important to keep in mind 

that the harvest intensity regions that were created based only on the data of one species 

may have less overlap with the community-identified priorities areas that represent a 

much more extensive and holistic knowledge base of several key species.   

 Arctic char harvest data was not extensively recorded prior to the initiation of the 

Qikiqtait Project (Appaqaq et al., 2020) and was not a key component in the creation of 

the community-identified priority areas (Section 3.3.2; 3.5.2.4; Haycock-Chavez, 2021; 

SQSC, 2019b). The Arctic char harvest intensity regions were also limited to aquatic 

environments (Figure 4.15), while the community-identified priority areas include aquatic 

and terrestrial environments (Figure 3.6). Harvest intensity region 1 for Arctic char was 

not identified in any of the harvest intensity regions for all 14 species combined (Figure  
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Figure 4.15: Top four harvest intensity regions for Arctic char compared to community-

identified priority areas 
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Figure 4.16: Overlap between the top four harvest intensity regions for Arctic char and 

the community-identified priority areas 
Where: “Within 1/2/3” represents the percentage of the harvest intensity region that falls 
within the corresponding priority area, and “Outside 1/2/3" represents the percentage of 

the harvest intensity region that falls outside of the corresponding priority area 

4.7), indicating the value of analyzing species-specific harvest intensity regions. Spatial 

analysis of species-specific harvest intensity can support Qikiqtait conservation 

management decisions by highlighting unique harvesting areas (e.g. areas of fishing 

intensity) to complement community-identified priority areas.  

 

 

 



M.A. Thesis – R. Sinclair; McMaster University – School of Earth, Environment, and 
Society. 

122 
 

4.4 Common Eider Harvest 

4.4.1 Daily Average of Annual Harvest Totals 

 The peak time that common eider was harvest occurred between mid-October and 

mid-December in both Year 1 and Year 2 (Figure 4.17). During the winter, eiders ducks 

are harvested in polynyas and near ice flow edges (Gilchrist & Robertson, 2000; 

Nakashima, 1991). The harvester data shown in Figure 4.17 was able to show this 

seasonality of eider duck harvesting by identifying a peak in harvesting around 

December. Few to no juvenile or adult animals were harvested during nesting seasons 

(when eggs and down are collected), an example of the sustainable management practices 

of Sanikiluarmiut that are already in place. More birds were recorded in harvest posts in 

Year 2 than in Year 1, and the highest total harvest average occurred in November of 

Year 2. The high average harvests shown in the graph indicates that several birds are 

generally harvested at a time.   

4.4.2 Percentage of Total Annual Harvest per Day 

 Common eider presents a different harvest narrative. In Figure 4.18, we can see that 

the day in which the most birds were harvested represents 10.3 % of the total juvenile and 

adult common eider harvest for Year 2. During periods of harvest, the daily harvest 

represents 2 – 4% of the total annual common eider harvest for both years, but there are 

periods of little to no harvest for large parts of the year. The higher daily harvest 

percentage indicates that juvenile and adult common eider are harvested in greater 

quantities during a shorter period of the year, as opposed to harvest being spread 

throughout the year.  
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Figure 4.17: Three-day moving average of daily common eider harvest 

4.4.3 Harvest Spatial Distribution (Harvest Density) 

 Most of the harvest density for common eider was located within 12 km of 

Sanikiluaq and surrounded the Hamlet (Figure 4.19). The most intense area of harvest 

collection occurred near Kataapik, with a density harvest peak of 98.2 harvested birds per 

km2 (Figure 4.19). There were also higher levels of harvest density southeast of 

Sanikiluaq, near Nuitasulik, and west of Sanikiluaq, near Uiguqsik. There was little to no 

harvesting on the southern half of the Belcher Islands, indicating that key areas for 

management considerations of adult and juvenile common eider harvesting within 

Qikiqtait could be located in the northern Belcher Islands region. These key harvest areas 

do not represent common eider nesting areas (which include egg and down harvesting),  
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Figure 4.18: Daily percentage of the total annual harvest for common eider 

thus the SQSC could bring that data into a future analysis to prepare a more complete 

common eider management plan.  

4.4.4 Inter-annual Harvest Density Change 

 Common eider harvest density increased near Kataapik (Figure 4.20) between Year 

1 and Year 2. This area had the highest harvest density in Figure 4.19. The harvest 

density in this area increased by 33.3 birds per km2 in Year 2 (Figure 4.20). There was 

also a decrease in harvest density near Nuitasulik in Year 2, where the number of 

common eiders harvested per km2 decreased by 33 birds per km2. The results of this map  
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Figure 4.19: Common eider harvest density for both analysis years 

Where: areas of darker pink represent a greater harvest density 
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might highlight the importance of the Kataapik area for the SQSC for common eider 

harvest moving forward. 

4.4.5 Harvest Density Comparison to Community-Identified Priority Areas 

 The common eider harvest data indenitified six harvest intensity regions, covering a 

total area of 89.5 km2. Harvest intensity region 1 was 64.7% within the first priority area, 

and was located approximately 7 km north of Sanikiluaq (Figure 4.21). Harvest intensity 

region 5 was 88.6% within the first priority area (Figure 4.22). Only harvest intensity 

region 6 intersected with the second priority area with 100% overlap, and harvest 

intensity region 2 overlapped the most with the third priority area at 59.1%. There was 

little to no harvesting on the southern half of the Belcher Islands, indicating that key areas 

for the harvesting management of juvenile and adult common eider within Qikiqtait could 

be located southwest of Sanikiluaq and encompass harvest intensity region 2 (Figure 

4.21). 

 Given the importance of common eider to the community of Sanikiluaq (Heath & 

Community of Sanikiluaq, 2011; McDonald et al., 1997; Quigley & McBride, 1987; 

SQSC, 2021), key areas for harvesting common eider — located mainly in the northern 

Belcher Islands zone (Figure 4.21) — may be of interest to include in the Qikiqtait 

management framework. However, it is also important to restate that eider duck nesting 

areas (which relate to egg and down harvesting) were not included in this analysis 

(Section 3.4.4) but were a key component in the initial delineation of the community- 
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Figure 4.20: Harvest density difference over time for common eider  

Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 
decreased harvest 



M.A. Thesis – R. Sinclair; McMaster University – School of Earth, Environment, and 
Society. 

128 
 

identified priority areas. As a result, the top harvest intensity regions for common eider 

are not fully representative of common eider harvesting by Sanikiluarmiut, but they do 

add important information to the harvest resource inventory. Including egg and down 

harvest data in future research could produce more representative harvest intensity 

regions for common eider.  

4.5 Ringed Seal Harvest 

4.5.1 Daily Average of Annual Harvest Totals 

 Ringed seal was harvested year-round, with the most frequent harvesting of animals 

occurring between late September through November, and from January through March 

(Figure 4.23). Inuit often hunt ringed seal in the winter on the sea ice (Furgal et al., 2002; 

Gilchrist & Robertson, 2000). The harvester data in Figure 4.23 was also able to represent 

this increased harvesting of ringed seal during the winter. Ringed seals are a much larger 

animal that provide more meat and materials than Arctic char and common eider, so not 

as many animals are harvested at a time. Harvesting only what is necessary to meet needs 

is required is a fundamental component of Inuit culture (McDonald et al., 1997), thus the 

amount of caloric value of a harvest can influence the number of animals harvested. 

Additionally, seals might be more challenging to harvest successfully, as they are 

generally solitary animals. There were more harvested seals recorded in Year 2 than in 

Year 1, and the highest total harvest average occurred in March of Year 2.  
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Figure 4.21: Top six harvest intensity regions for juvenile and adult common eider 

compared to community-identified priority areas 
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Figure 4.22: Overlap between the top six harvest intensity regions for common eider and 
the community-identified priority areas  

Where: “Within 1/2/3” represents the percentage of the harvest intensity region that falls 
within the corresponding priority area, and “Outside 1/2/3" represents the percentage of 

the harvest intensity region that falls outside of the corresponding priority area 

4.5.2 Percentage of Total Annual Harvest per Day 

 The graph for ringed seal again shows a different harvest pattern. In Figure 4.24, we 

can see that the day in which the most seals were harvested represents 6.4 % of the total 

ringed seal harvest for Year 1. However, in both years the daily harvest generally 

represented less than 2% of the total annual ringed seal harvest. The results of this graph 

shows that ringed seal are harvested in low, realitively uneven quantities throughout the 

year. 
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Figure 4.23: Three-day moving average of daily ringed seal harvest 

4.5.3 Harvest Spatial Distribution (Harvest Density) 

 The harvest density for ringed seal was limited to aquatic environments since they 

are not often harvested on land (McDonald et al., 1997) and was spread throughout the 

Belcher Islands aquatic region (Figure 4.25). The most intense area of harvest collection 

occurred west of Sanikiluaq near Ikirasajjuaq and had a harvest density peak of 1.2 

harvested seals per km2 (Figure 4.25). Other areas of high harvest density were located 

southwest of Sanikiluaq, near Quunngualuk, and north of Sanikiluaq, near Niaqurnaq. 
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Figure 4.24: Daily percentage of the total annual harvest for ringed seal 

4.5.1 Inter-annual Harvest Density Change 

 The harvest density of ringed seal experienced a great deal of variability between 

Year 1 and Year 2 (Figure 4.26). Harvest density increased northeast of Niaqurnaq 

towards Siukkaaluk by 0.4 seals per km2, and west of Ikiqtunik by 0.3 seals per km2 in 

Year 2 (Figure 4.26). Most of the increase occurred in the offshore region where seals are 

most often harvested (Figure 4.25), around 14 – 43 km north of Sanikiluaq. There was 

also a decrease in harvest density near Ikirasajjuaq (which had the highest harvest density 

in Figure 4.25) by 0.4 seals per km2, Quunngualuk by 0.2 seals per km2, and north of 

Niaqurnaq by 0.2 seals per km2 in Year 2 (Figure 4.26). This analysis shows that the 

ringed seal harvesting areas can change considerably from year to year. This might  
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Figure 4.25: Ringed seal harvest density for both analysis years  
Where: areas of darker pink represent a greater harvest density  
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require special consideration when identifying areas for management within Qikiqtait and 

the ringed seal top harvest intensity regions (Figure 4.27).   

4.5.2 Harvest Density Comparison to Community-Identified Priority Areas 

 The ringed seal data used in this thesis identified five harvest intensity regions, 

covering a total area of 1,099.3 km2 (Figure 4.27). Harvest intensity region 1 had the 

highest degree of overlap with the first priority area at 33.0% (Figure 4.28), starting from 

approximately 3 km east of Sanikiluaq (Figure 4.27). Harvest intensity region 2 was 

95.3% within the third priority area and harvest intensity region 4 was 96.2% within the 

third priority area. The most intense area of ringed seal harvest was near Ikirasajjuaq 

(Figure 4.25) which is captured in a combination of the second and third priority areas 

(Figure 4.27). Overall, the ringed seal data produced the largest harvest intensity regions 

and the largest amount of overlap with the community-identified priority areas.  

 The ringed seal harvest intensity regions were the only harvest intensity regions 

present exclusively in marine areas (Figure 4.27), and encompassed more of the marine 

environment than the harvest intensity regions for all 14 species combined (Figure 4.7). 

Additionally, harvest region 1 was the largest region identified of all the harvest intensity 

regions within this analysis, likely due to the extensive harvest range for ringed seal 

recorded in the Qikiqtait Project (Figure 4.25). Sanikiluarmiut have been recording a 

tremendous amount of information related to ringed seal using the SIKU app 

(Arragutainaq et al., 2020), and some of this information is represented in the harvest 

intensity regions. Using this spatial analysis to document ringed seal harvest intensity can  
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Figure 4.26: Harvest density difference over time for ringed seal  

Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 
decreased harvest 
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Figure 4.27: Top five harvest intensity regions for ringed seal compared to community-

identified priority areas 
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Figure 4.28: Overlap between the top five harvest intensity regions for ringed seal and 
the community-identified priority areas  

Where: “Within 1/2/3” represents the percentage of the harvest intensity region that falls 
within the corresponding priority area, and “Outside 1/2/3" represents the percentage of 

the harvest intensity region that falls outside of the corresponding priority area 

complement the initial delineation of community-identified priority areas that emphasized 

other key marine species (e.g. beluga whale).  

4.6 Canada/Cackling Goose Harvest 

4.6.1 Daily Average of Annual Harvest Totals 

 Canada and cackling geese are migratory bird species that are harvested when they 

arrive on the Belcher Islands every spring to nest and/or moult (McDonald et al., 1997; 

SIKU & AES, 2020). The harvester data shown in Figure 4.29 was able to show this 

seasonality of Canada/cackling goose harvesting. The temporal distribution of the 
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Canada/cackling goose harvest is interesting due to the significant increase in the number 

of birds that were harvested between Year 1 and Year 2 (Figure 4.29), particularly in the 

month of May.  

 
Figure 4.29: Three-day moving average of daily Canada/cackling goose harvest 

 The annual Goose Watch event was introduced in spring of 2020 by the AES to 

encourage users to post goose harvests and observations, and to monitor the timing of 

goose migrations across the Arctic (AES, 2022; Enuaraq-Strauss & Arragutainaq, 2021; 

Patar, 2020; Pedersen et al., 2020a). Goose Watch offers modest prize incentives for the 

first three users from each community to post a goose Observation or Hunting Story on 

SIKU (AES, 2021). Although the Goose Watch event is not a component of the Qikiqtait 
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initiative, posts made in the Qikiqtait Project on SIKU are considered in the Goose Watch 

competition. The Canada/cackling goose harvest experienced the most dramatic increase 

between years (Table 4.2; Figure 4.29), which could be attributed to an increased number 

of users recording their harvests in the Qikiqtait Project. The increase at the beginning of 

the May (the start of the goose migration) could also be related to increased engagement 

with the Goose Watch competition over time because of the potential to win prizes.  

4.7 Berry Harvest 

4.7.1 Harvest Seasonality 

 A closer comparison between the harvest windows of the four berry species 

recorded in the Qikiqtait Project was completed by graphing the daily percent of annual 

harvest with a curve of best fit for each species (Figure 4.30). This type of analysis was 

limited to the berry species due to their definite growing (and therefore harvest) season. 

The graph shows the broad trends in berry harvesting between the two years, clearly 

identifying the start of harvesting in August, and the overlap of peak harvesting times 

between species. This explains why species are often harvested together and recorded in 

one berry species harvest post in the Qikiqtait Project on SIKU. It is important to note 

that for the purposes of this thesis, harvest density for these species represents the harvest 

location and harvest instance, instead of harvest amount, due to the presence/absence 

treatment of berry harvest data.  

 The seasonality of harvesting is useful when monitoring species populations 

(Naves, 2018), and deciding when harvesting could be limited to support future 

harvesting. This type of data could inform Qikiqtait conservation decision-making related  
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Figure 4.30: Seasonal harvest curves for blueberry, cloudberry, crowberry, and 

lingonberry 

to harvesting and build capacity for Inuit self-governance. Graphs of seasonal harvest 

curves (like Figure 4.30) might be a way to communicate Inuit management in a 

“measurable” way that facilitates discussions with non-Inuit scientists (L. Arragutainaq, 

personal communication, September 17, 2021). The harvester data presented in this thesis 

was valuable in identifying and comparing seasonal harvest trends. 

4.7.2 Harvest Spatial Distribution (Harvest Density) 

 The harvest density (which is equal to harvest post density in this analysis) for 

blueberry was limited to terrestrial environments, and the most intense areas of harvesting 
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were located within 5 km of Sanikiluaq and surrounded the Hamlet (Figure 4.31). The 

most intense area of harvest collection occurred west of Sanikiluaq near Miluriatsaaq and 

had a harvest density peak of 5.5 harvest instances per km2 (Figure 4.31). Another area of 

high harvest density was located southeast of Sanikiluaq, near Majuaraaluk. The 

proximity to the Hamlet may be indicative of where blueberries are most prolific, or how 

far Sanikiluarmiut are willing to travel to harvest berries.   

4.8 Considerations When Using SIKU and Harvester-collected Data in Qikiqtait 

and Other Community-Based Conservation Monitoring Projects 

4.8.1 User Contributions to the Qikiqtait Project and SIKU App 

 Regardless of how a Project is designed to use SIKU to facilitate community data 

collection, if the community members do not record data within the Project, it might not 

be a successful initiative or a productive use of the SIKU app. Community engagement 

with a Project is fundamental to the presentation of data that can be used to support 

protected area development and management decisions. A consideration for community 

engagement is that since SIKU requires a smart phone or computer to use, it requires 

some familiarity with app interfaces training using technology. This provides an excellent 

opportunity to engage youth in knowledge co-development (Pedersen et al., 2020b). 

Indigenous guardian programs have proven to be effective at training monitors for long-

term data-collection (Ecoplan International Inc, 2016). Broadly, it must also be 

considered that depending on the community engagement with the SIKU app could 

partially speak to the community engagement with the conservation project.  
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Figure 4.31: Blueberry harvest density for both analysis years  
Where: areas of darker pink represent a greater harvest density 
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 Additionally, some species may have not been represented in this analysis because 

they were not harvested as much as others in the Qikiqtait Project, or because they are a 

species that is not regularly harvested for consumption. These species may have 

ecological significance and could be considered in future research.  

4.8.2 Data Accuracy and Usability 

 As discussed in Section 3.4.4, the data used in this project had to undergo an 

extensive and time-consuming QC/QA process. The level of editing needed for the data 

used in my analysis created an impediment to data analysis that was not ideal. My work 

has helped produce some key feedback that could reduce the need for data cleaning that 

may streamline the data use process for Qikiqtait or other conservation initiatives. If the 

data used in my analysis was used in its raw form, there could be potential to 

misrepresent Inuit harvest, which could affect decisions made by the SQSC. This is not to 

say that SIKU is not equipped to support conservation initiatives and community-based 

monitoring. Instead, the QC/QA process identified that there is room for growth within 

the platform to support protected area management decisions with even greater 

robustness. The AES is actively updating and improving the SIKU app, and many of the 

issues that required initial QC/QA are already being addressed or were addressed in 

updates in 2022 and 2023 (Section 5.3.1). The openness of the AES to listen to feedback 

and their continued efforts to make SIKU easier to use will only improve the app’s ability 

to accurately represent Inuit-collected data. New Projects on SIKU will require unique 

considerations based on the goals of the project, the area, and the community. Early and 
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frequent discussions about these considerations are necessary to reduce the time needed 

for a QC/QA process.  

 The results of the temporal and spatial analysis in this project are useful to inform 

the conservation management decision-making process as they can help identify when 

and where certain areas would benefit from greater levels of protection. They could also 

identify key harvest areas that support the cultural and dietary health of a community, 

given that harvesting is integral to the well-being of Inuit communities (Fleming, 1989; 

McDonald et al., 1997; Wein et al., 1996). Decisions about environmental monitoring in 

conservation management can be applied to the entire protected area or to certain species 

within the protected area. Most of the literature around the inclusion of IK in 

environmental monitoring has happened at the species level (Alexander et al., 2019), 

which identifies a need for more IK involvement in environmental monitoring at the 

ecosystem level. This thesis shows the difference of each of the 14 analysis species in 

regard to when and where they are harvested, and how many are harvested. By using the 

Qikiqtait Project on SIKU to collect data on each species, management decisions can be 

applied at different ecological scales. This breadth of data is one of the unique aspects of 

harvester collected data (Sheil et al., 2015) — it is not defined by research conducted by 

southern-based scientists that are limited by field seasons (ITK & NRI, 2007).  

 The QC/QA process required for this thesis analysis identified species that are well 

suited to the recording harvest data quantities using the SIKU app (e.g., mammal and fish 

species). It also identified species where some components of harvest are not as easily 

recorded using the platform (e.g., berry and invertebrate species). For example, the 
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harvest abundance of berry and invertebrate species is challenging to accurately represent 

on SIKU. Harvest density is similarly hard to display spatially. However, berry species’ 

harvest seasonality was well represented without the inclusion of abundance data (Figure 

4.30; A6.2; A6.3; A6.4, A6.5); therefore, harvest abundance data may not always be 

necessary in order to contribute important seasonality information to a harvest resource 

inventory. One of the strengths of the SIKU app I identified in response to Objective 3 is 

its ability to adapt and grow to these kinds of data insights, while addressing community 

concerns and priorities to improve functionality. Several improvement recommendations 

are discussed in Section 5.3.1. 

4.8.3 Data Sensitivity Considerations 

 As discussed in Section 3.3.1, it is important to recognize the user data ownership 

and stewardship rights that are built into the SIKU platform (Appendix 1). These policies 

affect the accessibility to the data collected within a Project on SIKU by a protected area 

management committee and affect how the data may or may not be shared with a broader 

audience. As a vital component to the open, ongoing communication and project 

collaboration needed in research involving Indigenous peoples and their knowledge 

(Brunet et al., 2016; Henri et al., 2020a; ITK & NRI, 2006; Ljubicic et al., 2022; Pearce et 

al., 2009; Tondu et al., 2014), discussions around how the SIKU app will be involved 

with a conservation initiative are important. Conversations around what data will be used 

in a Project, and how that data will be analyzed, interpreted, and shared needs to occur at 

the very start of a project, and involve those who will be collecting the data. The manner 

in which results are presented and disseminated may influence meetings within and 
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outside of a community, and thus future policy development, and conservation 

management decisions. Community voices must be respected when it comes to 

community data (Wilson et al., 2020), and receiving feedback from local project 

leadership on what data is appropriate to use and not appropriate to use at the start of a 

Project is paramount.  

4.8.4 Support for Community-based Conservation Projects   

 The analysis in this thesis is just the first stage of exploring appropriate 

Sanikiluarmiut data representation and must be linked to further local context to interpret 

data to inform conservation decisions. Although making this connection was not the role 

of this thesis, this work provides information that the SQSC could use to make more 

informed data-related decisions. Future conservation initiatives can follow this same 

model when using the SIKU platform in their projects, by prioritizing the amalgamation 

of data collected on SIKU with other knowledge sources before presenting data as 

representative of Inuit priorities.  

 Utilizing SIKU has provided an avenue for Sanikiluarmiut to contribute their 

knowledge in support of Qikiqtait. By using the platform, Qikiqtait has promoted that fact 

that Sanikiluarmiut knowledge is important, meaningful, and will contribute to the 

development and management of the protected area program at the onset, setting a critical 

baseline for ongoing monitoring and assessment. This valuing of community input has the 

potential to further encourage community members to share their experiences (Johnson et 

al., 2015; Laidler et al., 2010; Mulrennan et al., 2012). Creating space for Indigenous 

community engagement within conservation programs is imperative (ICE, 2018), and 
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SIKU has the potential to greatly expand Inuit leadership in community-based 

conservation initiatives.     
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5 CONCLUSIONS 

 This thesis examined how Qikiqtait Project harvester data recorded using the SIKU 

app could contribute to the Inuit-led Qikiqtait Protected Area initiative. The results of this 

thesis provide evidence to support the use of Inuit-collected harvest data in Qikiqtait 

development and decision-making, helped provide recommendations that improved 

versions of the app and Project management tools to-date, while also identifying key 

considerations for opportunities for future SIKU refinement. The temporal and spatial 

visualizations of the key species in this thesis served to identify trends in harvesting 

intensity and seasonality, as well as important regions for harvesting by Sanikiluarmiut 

(Section 4.2; 4.3; 4.4; 4.5; 4.6; 4.7). Representations of harvest data are formatted in ways 

to be shared with community members, and research partners, and to be used by the 

Sanikiluaq Qikiqtait Steering Committee (SQSC) to help inform management decisions. 

Comparing Qikiqtait Project harvest data to the previous community-identified priority 

areas for Qikiqtait (Section 4.2.6; 4.3.6; 4.4.5; 4.5.5; Haycock-Chavez, 2021) highlight 

opportunities for expansion in how important harvesting areas are represented in maps 

and decision-making. The significance and key results of this thesis, as well as associated 

recommendations, are presented in this concluding chapter.  

5.1 Significance of Work 

 Broadly, my motivation for this project was to contribute to Qikiqtait, an Inuit-led 

protected area initiative around the Belcher Islands in Nunavut. The significant of this 

work includes benefits for a variety of organizations such as the AES, the SQSC, the 

Hamlet of Sanikiluaq, academic, governmental, and non-governmental organizations 
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(Table 5.1). This research contributes to my own learning and professional development, 

as well as provides important methodological insights for academic and government 

audiences (Table 5.1).  

5.2 SIKU and Protected Area Decision-making  

5.2.1 Qikiqtait Project Data 

 Data collected by Sanikiluaq harvesters with the SIKU app was used to create a 

baseline harvest resource inventory for 14 species of importance to Qikiqtait (Section 4.2; 

4.3; 4.4; 4.5; 4.6; 4.7). The temporal and spatial analysis that was applied to this 

inventory identified harvest seasonality, distribution, and abundance, which aided in the 

identification of key harvesting regions and time periods. This type of local baseline 

information can be used in protected area planning and management processes (Cooke et 

al., 2016; Etiendem et al., 2020), and therefore provides valuable data to support Qikiqtait 

management decisions now and in the future.  

 Qikiqtait Project data was visually represented in several different formats using the 

RStudio and ArcGIS Pro platforms. The resulting maps and graphs represent 

Sanikiluarmiut data in accessible and meaningful ways to aid the interpretations of 

species-specific and total harvest data, as well as contribute current – and time series – 

harvesting data to inform protected area development and management. These temporal 

and spatial representations also provide avenues to communicate harvester-collected data 

in ways that can be understood by diverse audiences (Williamson et al., 2022), including: 

the SQSC, the Nunavut and federal government, NGOs, and scientific researcher 

partners.  
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Table 5.1: Thesis contributions for various audiences 

Name Benefit 
AES, SQSC - Contribution to a baseline Qikiqtait harvest 

resource inventory  
- Creation of a methodology for future Qikiqtait 
Project data analysis  
- Identification of SIKU functionality to be improved 
in the future  
- Data cleaning process to support Qikiqtait 
development 
- Increased capacity for future Inuit-led research 
projects using SIKU  
- Support of Inuit self-determination in research  
- Support of Inuit harvester knowledge transfer  

Hamlet of Sanikiluaq  - Support of Inuit harvester knowledge transfer   
- Baseline data to support the establishment (and 
ongoing management) of Qikiqtait  
- Increased capacity for a conservation economy 

Academia  - Creation of a methodology for using SIKU 
collected data to address research questions 
- Contribution to the body of work regarding Inuit-
led conservation initiatives and Inuit knowledge 
transmission using technology  

Government  - Support for the use of SIKU collected data in 
protected area management decision-making 
- Research results may inform conservation policy 
 and support Indigenous-led conservation initiatives  

Non-Government 
Organizations  

- Support for the use of SIKU collected data in 
protected area management decision-making 
- Introduction of an initial process for Inuit-led 
conservation initiatives using SIKU  

Regena Sinclair  - Opportunity to support an Inuit-led conservation 
initiative  
- Experience working with the SIKU platform 
- Opportunity to build relationships with, and learn 
from, AES and SQSC research partners 
- Master of Arts degree  

 

 As discussed in Section 3.4.4, the QC/QA process was essential in order to be able 

to most accurately represent Sanikiluarmiut harvesting data. The framework and use of 



M.A. Thesis – R. Sinclair; McMaster University – School of Earth, Environment, and 
Society. 

151 
 

SIKU during the period of the data collection in this project would benefit from some 

important adaptations to the platform in order to more effectively use direct data exports. 

Many of these adaptations have already been implemented by the AES since March 31, 

2022. The improvements recommended in Section 5.3.1 are proposed in order to increase 

the accuracy of data recorded using SIKU. In so doing, SIKU can become a more robust 

tool to support Qikiqtait, and a more appealing data collection option for other protected 

area management decision-makers. 

5.2.2 Community Engagement   

 Protected area development and management decisions have not always included 

IK and harvester data (Ljubicic et al., 2018; Robertson & Ljubicic, 2019; Sandlos, 2014; 

Secretariat of the CBD, 2009; Stevens, 2014c). When Inuit knowledge and Inuit-collected 

data is not valued, it undermines efforts to foster engagement between knowledgeable 

community members and those making management decisions (MacDonald, 2018; 

Sandlos, 2014; Youdelis et al., 2021). SIKU was developed, in part, to address 

imbalances in consideration of Inuit knowledge and data in decision-making, as well as to 

enhance Inuit self-determination in research (Appaqaq et al., 2020; Enuaraq-Strauss & 

Arragutainaq, 2021; Pedersen et al., 2020a; SIKU & AES, 2020). SIKU creates an avenue 

for Inuit to document their knowledge and key environmental indicators that can be used 

to create baseline data that is meaningfully recognized in research and conservation 

decision-making (Enuaraq-Strauss & Arragutainaq, 2021). The Qikiqtait Project provided 

an opportunity for Sanikiluarmiut to be involved in Qikiqtait by formally recognizing the 

value of their knowledge, observations, and extensive experience with harvesting key 
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species. This approach has the potential be a model for other protected area initiatives 

seeking to engage with Inuit – among other northern Indigenous – communities.  

 Inuit harvesting practices play an important role in the health of wildlife 

populations, and Inuit harvesters have observed the detrimental effects of harvesting 

restrictions on species that can lead to unbalanced species populations (McDonald et al., 

1997). Additionally, the cost of harvesting (Section 2.2.4; 5.3.2.1) creates obstacles for 

Inuit who want to harvest full-time (Kumar et al., 2019). Programs such as Angunasuktit 

(a full-time hunting and land-based apprenticeship program running in Clyde River, 

Nunavut) (Ittaq Heritage & Research Centre, 2021) can remove some financial obstacles 

for harvesters, in turn supporting important community roles (such as related to 

knowledge transfer and increasing food security (S. Fox, personal communication, March 

2, 2023; Ittaq Heritage & Research Centre, 2021). The establishment of territorial or 

regional funding initiatives to support full-time harvesters could provide opportunities for 

harvesters to use SIKU regularly as an environmental monitoring and knowledge-sharing 

tool. A funding approach was modelled in the Qikiqtait Project and showed that it could 

encourage harvester engagement with Qikiqtait Project data collection using SIKU while 

offsetting harvesting costs (Section 2.4).   

5.2.3 Contribution to Long-term Environmental Monitoring 

 This thesis included a comparison of harvesting patterns between Year 1 (April 1, 

2020 – March 31, 2021) and Year 2 (April 1, 2021 – March 31, 2022). Although this 

analysis showed changes in harvest timing, intensity, and spatial distribution between 

years (Section 4.2; 4.3; 4.4; 4.5; 4.6; 4.7), the study period was not extensive enough to 



M.A. Thesis – R. Sinclair; McMaster University – School of Earth, Environment, and 
Society. 

153 
 

identify long-term harvest trends. Using the Qikiqtait Project in ongoing Qikiqtait 

development provides a unique opportunity to record data from the inception of the 

protected area establishment. This will provide critical baseline data to support long-term 

research and identification of harvest trends as subsequent years of data are collected. 

 The top harvest intensity regions identified from the harvest data collected in the 

Qikiqtait Project added to the priority areas previously identified by several members of 

the Sanikiluaq community (Section 4.2.6; 4.3.6; 4.4.5; 4.5.5). Continuous data collection 

over the long term can support the representation of even more robust harvest intensity 

regions, which would further compliment the participatory mapping datasets. Ongoing 

analysis of the top harvest intensity regions for each species could provide annual updates 

for longer-term species-specific considerations.   

5.2.4 SIKU as a Tool to Support Protected Area Projects 

 The SIKU platform provides an opportunity for Inuit to lead research occurring 

within and around their communities. This is a key development in the ongoing active 

process of decolonizing research and enhancing Inuit self-determination (Belaid et al., 

2022; Cochran et al., 2008; CB, 2020; ITK, 2018; ITK & NRI, 2006; Wilson et al., 

2020a). Entwined with community engagement and community decision-making, SIKU 

has the capability to support Qikiqtait development without the need for external 

researchers to travel to Sanikiluaq for data collection(Enuaraq-Strauss & Arragutainaq, 

2021), which often involves limited time and great cost (ITK & NRI, 2007) and aligns 

with the National Inuit Strategy on Research by supporting Inuit self-determination in 

research (ITK, 2018). Community-based monitoring provides local environmental 
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monitoring jobs within Sanikiluaq, and financially supports harvesters to continue 

sustainable harvesting practices (Section 2.4; Pedersen et al., 2020a). With the use of 

SIKU, Qikiqtait can also encourage growth in one part of a conservation (or blue) 

economy, which is an important step in supporting Inuit harvesting and economic growth 

(CBC News, 2023). The building of a conservation economy is a key goal of the SQSC 

(Chapter 1; Section 2.2.4). 

 Additionally, incorporating the use of SIKU as a tool in protected area development 

and management supports some of the calls to action promoting the incorporation of IK 

within conservation models (CPAWS, 2022; Conservation through Reconciliation 

Partnership, n.d.; CBD, 2020; ICE, 2018; TRC of Canada, 2015). Conservation models 

are shifting towards community-inclusive approaches that prioritize the integration of IK 

(CPAWS, 2022; DFO, 2011; Parks Canada, 2010, 2018a, 2022; Section 2.1.1.1). SIKU is 

a unique and valuable tool that can help to address the communication and information 

disconnect that sometimes exists between Inuit and non-Inuit research/decision-making 

partners (Wong & Murphy, 2016). To realize this goal, the SIKU platform requires the 

recognition and support of governments, NGOs, and researchers to increase the usage of 

the app in conservation initiatives. My research project and the results included in this 

thesis aim to contribute to this effort. 

5.3 Future Considerations and Recommendations  

5.3.1 For SIKU 

 The SIKU app was launched in 2019, with the aim to supporting Indigenous self-

determination in research and environmental monitoring (Enuaraq-Strauss & 



M.A. Thesis – R. Sinclair; McMaster University – School of Earth, Environment, and 
Society. 

155 
 

Arragutainaq, 2021; SIKU & AES, 2020). SIKU was developed not only for Sanikiluaq, 

but to be an app that can be used broadly to support other Inuit communities to document 

and share their observations and lead their own research (AES, 2022; Enuaraq-Strauss & 

Arragutainaq, 2021; Pedersen et al., 2020a). Creating an app that can support many 

diverse community goals is a sensitive, challenging, and time-consuming task. Therefore, 

the recommendations presented here aim to support SIKU’s growth and continuing work 

across cultural, linguistic, environmental, biological, and economic spheres.  

 The SIKU team is continually working to improve the capabilities of the app to 

represent the diverse knowledges, needs, and applications of the communities it supports. 

I worked with SIKU data collected by Sanikiluarmiut for the Qikiqtait Project between 

April 1, 2020, and March 31, 2022. I engaged in an iterative feedback process with AES 

staff to enable edits and improve functionality until I began data analysis in summer 

2022. The SIKU platform has improved since undergoing numerous updates and 

advancements in 2022 and 2023. SIKU has already made strides to address some of the 

issues identified in during the QC/QA process of this project (Section 3.4.4). The 

recommendations provided for SIKU in this section are based only on the versions of the 

platform I worked with up until March 31, 2022. Some of the main takeaways for 

improved data collection to support protected area initiatives, include: i) enhanced 

community engagement in decision-making; ii) additional user training and workshops; 

iii) a simplified Graphical User Interface (GUI); iv) the addition of bulk harvest reporting 

parameters; v) the creation of harvest sharing parameters; and vi) language and dialect 

improvements.  
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5.3.1.1 Community Engagement in Decision-making 

 As the use of SIKU continues to expand within and across communities, additional 

engagement with community users is vital to the continued use and growth of the SIKU 

platform. This is especially important given the different cultures, community priorities, 

and wildlife habitats for which SIKU is currently utilized. Each community must be able 

to identify their own needs and recommendations regarding the app in order to support 

community projects. Ongoing community engagement with SIKU development (in large 

regional meetings such as through the Hudson Bay Consortium, as well as smaller 

community meetings) can help to continually refine and expand the functionality of SIKU 

to address monitoring and conservation priorities. 

5.3.1.2 User Training and Workshops 

 The work I completed for this thesis helped identify areas that are now a key focus 

in the ongoing, and continually refined, training programs developed for SIKU. Since 

2022, the SIKU team has developed a vast curriculum of training material for new users 

and has engaged with communities through individual training and group workshops 

(SIKU & AES, 2020). Training workshops help to educate SIKU users to maximize 

functionality and improve the quality of data collected through SIKU posts. SIKU has 

many features, and there are some situations that can be confusing when making a post. 

Additional training to address some of the more common situations that cause posting 

error (such as several posts recording the same harvest, multiple animals recorded in an 

Individual post type, or harvest recorded in Wildlife Observation posts) is recommended. 

For groups initiating a new Project in SIKU, it is recommended that administrators host 
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their own workshops at the outset to discuss specific Project context and needs. This will 

help users to know what information is important to include when they are making a post. 

Without this clarity from the beginning, information may be missing from posts, requiring 

more post-collection verification (QA/QC) which is time consuming and requires 

dedicated personnel.  

 An example of a common posting error that could be improved with training relates 

to the use of GPS within the app. The SIKU mobile app can record a user’s location in 

two ways: 1) automatic recording of the location of the mobile phone when a post is 

made: and, 2) users can use the app to manually select a point on the map to identify a 

post location. This is particularly useful when the harvest occurred in a different location 

than the mobile phone’s location at the time of posting (Section 3.5.2). This second 

technique is not used as frequently as it could be, and so the mobile phone’s location is 

often automatically saved as the post coordinates. This is especially an issue for marine 

species, as harvests posts are typically made on land after transporting the harvested 

animal to shore in months of no sea ice (i.e., the animal was caught from a boat, but the 

harvest post was made once back on shore). For instances when the harvesting does not 

occur where the post is made, users should select the GPS coordinates of the harvest 

location on the SIKU map to record the actual harvest location (Section 3.5.2). Users 

could also create a post where the harvest is made, and then complete or edit the post at a 

time – or in a location – that is more convenient. Harvest location may be more important 

than the post location when discussing harvest density since it captures where the species 

are present as opposed to where they were taken for butchering and preparation. SIKU 
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already has this feature of manually selecting/editing map coordinates to document 

specific harvest location. However, more training and awareness around this feature 

would mean that harvest density maps would be more accurate, and fewer posts would 

have to be excluded from spatial analyses.  

 Another frequent issue is that of posting duplicate harvests that often occur when 

users are harvesting with a hunting partner, family member or other hunting group. As a 

result of this project, training initiatives by the SIKU team since 2022 have encouraged 

users to only make a harvesting post that includes their own harvest. In April of 2023, 

SIKU implemented an “Activity Summary” section to allow users to easily track their 

harvesting activity on the app and to further encourage users to only make posts including 

their own harvest. If users want to post on SIKU during a group harvesting event when 

they did not harvest anything themselves, it is recommended that they make a Social post 

to record the event, and in this way the post will not inflate harvest numbers.  

5.3.1.3 Simplified Graphic User Interface 

 Based on the SIKU platform versions up until March 31, 2022, my QC/QA process 

identified the need for improvements to the graphic user interface (GUI) for the SIKU 

app. A simplified GUI could encourage full use of app capabilities to record Inuit 

harvester experiences and relevant metrics of harvested animals and plants. From 

extensive review of posts in the QC/QA process, an overview of GUI refinement ideas 

that could help improve app navigation and use include: 
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• Highlighting important regional species on the main interface based on the user’s 

current GPS location (or community, based on user profile) or Project could 

reduce incorrect species selection  in posts. All other species on SIKU could still 

be found through a “See More” option, so users could still access the full suite of 

SIKU species to tag as needed.  

• Adding the ability for each user to “Favourite” the one or few species they harvest 

most commonly could also reduce the likelihood of selecting an incorrect species 

profile for a post.  

• Adding an option to indicate “Other Species” harvested in a post. For example, a 

user could choose to make a blueberry harvest post, and within the post a user 

could indicate that crowberry was also harvested so that two or more species can 

be accurately represented.  

 SIKU updates in 2022 and 2023 have already many tremendous improvements to 

the app, and optimized post creation flow to emphasize important fields for users to 

populate within a harvest post, such as harvest amount. Spotlighting the recording of 

harvest quantities in harvest posts could reduce the need for an intensive QC/QA process. 

Some of the app improvements to date were partly informed by the QA/QA and analysis 

work that I completed for this thesis.  

5.3.1.4 Additional Bulk Harvest Reporting Parameters 

 As discussed in Section 3.4.4, SIKU is well suited to recording harvest that can be 

individually counted (e.g. bird, mammal and fish species), but it is more challenging to 

accurately record harvest quantities of some species (e.g. berries, invertebrates) when 
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they cannot be counted individually. For berry and invertebrate species, a volumetric or 

weight-based metric could be added to more accurately record the amount of each 

harvested species in a post. For example, there could be several commonly used container 

sizes to choose from, so that a user could indicate that they harvested n medium-sized 

containers of blue mussels. 

 A common occurrence across most species, but especially with berries and 

invertebrates, is that several species are harvested together and represented within one 

post. Currently, the only way to indicate that more than one species is included in a post 

is either to tag the other species in the post photos (if the post contains photo), or to add 

this information somewhere in the post text. SIKU could benefit from the development of 

a post option where the user could add secondary, tertiary, and so forth, species that were 

also harvested within one Hunting Story. For example, in a berry harvesting post where 

blueberries, crowberries and cloudberries were harvested, the user could make the post 

initially about the species that was most harvested. In this example we will use blueberry. 

Within the blueberry post, under an “Add another species” option, the user could select 

crowberry and populate the field for amount harvested (as discussed above), and then 

repeat this process to add cloudberry. The posts would then be recorded in SIKU three 

times (once for each species), but they would be linked to the same location, time, and 

user. With this method, when all the cloudberry posts are selected on SIKU, this example 

post with the tertiary harvested species indicated as cloudberry would be included in the 

output, and therefore in the ensuing cloudberry analysis. This would remove the need for 

a great part of the QC/QA process that I completed, which was a manual process of 
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compiling harvest posts for each species to ensure that all harvest was appropriately 

recorded.  

5.3.1.5 Language/Dialect Improvements 

 The AES is currently in the process of completing extensive content translation 

work and updates within SIKU to support app functionality in every language and dialect 

of participating communities. Species names for the SIKU wildlife profiles were updated 

with the Sanikiluaq Inuktitut dialect in November 2022, and the full app has been 

available in the Sanikiluaq Inuktitut dialect since November 2023. This work greatly 

advances app accessibility, and will also contribute to improved post accuracy. For 

example, within the Sanikiluaq dialect of Inuktitut, there are several words that exist to 

describe the different life stages or health indicators of a species, and these vary 

subspecies, physical attributes, seasonality, sex, and local vernacular (L. Kavik-Mickiyuk 

& I. Nicholl, personal communication, April 2023). This makes it difficult to assign one 

term to represent a SIKU species profile. For example, blueberry is referred to as 

“kigutingirnaq” when the berries are still green and not yet ripe, and “tungujuq” when the 

berries are ripe or there is a mix of berries that are ripe and not yet ripe (L. Kavik-

Mickiyuk & I. Nicholl, personal communication, April 2023). This makes it difficult to 

assign just one of these words to represent all blueberry posts. Supporting a species 

profile search function that contains all the terms that are associated with a species would 

increase the likelihood of the correct species being chosen for a post.  
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5.3.2 For the Sanikiluaq Qikiqtait Steering Committee 

5.3.2.1 Trip Analysis  

 Although I included unique harvest data recorded in Trip posts in my QC/QA 

process and in the temporal analysis, they were not included in my spatial analysis due to 

their linear features. SQSC research partners have indicated that conducting Trip analyses 

are among their priorities for future research to contribute to Qikiqtait management and 

sustainable harvesting. Based on my experience working with Qikiqtait Project data, a 

Trip analysis could be valuable to examine travel patterns, identify seasonal changes in 

travel routes for harvesting, and map land use. Knowing how far Sanikiluarmiut are 

travelling, and over what kind of terrain/water/ice, also provide important perspectives on 

hazards associated with harvesting (Stewart et al., 2020).  

 In the future, an analysis of Trips could also include the mode of transportation used 

for travel, and in relation to specific kinds of harvesting trips. Travel methods used by 

harvesters may be determined by a number of factors, including: season, target harvest 

species, terrain, and cost of fuel/equipment. There are valuable directions for future 

research to contribute to a more comprehensive understanding of the cost-per-unit-effort 

of harvesting different species.  

 Harvesting can require significant capital investment (Awan et al., 2023; van Luijk 

et al., 2022). Harvesting equipment (such as firearms, fishing lines, and nets) and travel 

equipment (such as all terrain vehicles or ATVs, boats, and snow machines) are often 

required to make a harvesting trip (Etiendem et al., 2020; Quigley & McBride, 1987). 

With this in mind, the value of harvested goods collected in a harvesting trip must 
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outweigh the financial cost of the trip for harvesting to be financially sustainable. A cost 

per unit effort analysis would be beneficial to examine harvest costs related to timing of 

harvest and target species. 

5.3.2.2 Egg/Down Analysis and Hatching Timing Analysis 

 Eider duck and goose species are especially important in Sanikiluaq; eider duck 

down is used in making parkas that are unique to the Belcher Islands (Heath & 

Community of Sanikiluaq, 2011; Rustad, 2015). Monitoring the eider duck population is 

thus important to the cultural practices of Sanikiluarmiut. My analysis was focussed on 

juvenile and adult eider ducks and geese (Section 3.4.4). In the future, SQSC partners are 

interested in examining the egg and down harvesting data to get a more complete picture 

of Sanikiluarmiut eider harvesting practices and population health. An egg analysis could 

also be useful to monitor the seasonality of egg hatching over time, in order for harvesters 

to adapt to the availability of this food source.  

5.3.2.3 Age and Sex Metrics in Harvesting Analysis 

 Considering animal age and sex metrics within a species population are essential in 

wildlife management. Within SIKU, users can indicate the age and sex of animals 

harvested through two ways: 1) by recording the age and sex in related post parameters; 

or, 2) by “tagging” post photographs with age and sex metrics. Tags are a useful tool 

when a single harvest post is composed of either several distinct species, or several 

animals of varying sex and age. With more consistent use of this feature, it could be 

applied to support a robust analysis of age and sex metrics in harvest posts. A record of 

how many male or female animals are harvested can provide important insights into the 
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reproductive viability of a population, which can be used to inform discussions around 

harvesting allotments (Heward & Black, 2004). Similarly, documenting the ratio of adult 

and juvenile animals harvested lends understanding to the health of a population, which 

can contribute to species management decisions (Heward & Black, 2004; Kane & 

Litvaitis, 1992). 

5.3.2.4 Capture Method Analysis Based on Quality Control/Quality 

Assurance, Seasonality or Photograph 

 The SIKU data I worked with did not record the method of harvest (e.g. fishing 

with nets, casting or jigging lines). However, this feature was added to the app in summer 

2022. With this new functionality there is great potential in using SIKU data analyze 

harvesting method use according to species, seasons, locations, costs, and associated 

changes over time. For SIKU data collected prior to May 2022, it may be possible to 

identify the capture/harvest method for some species by examining post photographs, 

harvest location, and harvest date. For instance, fish are usually caught in the Belcher 

Islands by jigging through holes in lake ice in the colder months, and by line casting 

along the coast during period of open water (J. Heath, personal communication, 

September 20, 2022). Over time, this analysis could show a change in methods of fishing 

or help to assess cost per unit effort.  

5.3.2.5 Observation Analysis 

 This thesis focussed on harvesting posts within the Qikiqtait Project; however, there 

are still vast amounts of data within the Project in the form of Wildlife Observation posts. 

Recording animal presence is also vital to the monitoring of species health and species’ 
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management/conservation decisions. A future analysis of this observation data would be 

beneficial to gain more insight into breeding areas, feeding locations, and migration 

routes that reflect movement patterns, health, and important habitat of each species. Such 

areas may reflect less harvesting intensity in respect for species’ health and life cycles, 

and thus would not be well represented in my harvest-focused analysis. Including 

Wildlife Observation posts in future mapping initiatives would result in a more 

representative view of species abundance and distribution. It is anticipated that the 

inclusion of Observation data in the calculation of top harvest intensity regions would 

influence the size and location of the regions identified in this thesis, and thus also reflect 

different areas of overlap with the community-identified Qikiqtait priority areas.  

5.3.2.6 Analysis to Support Harvesting 

 Qikiqtait aims to support the economy of Sanikiluaq through sustainable harvesting 

practices, potentially including future sustainable commercial harvesting of some species. 

Currently the community is investigating the potential for a commercial fishery of Arctic 

scallops and sea cucumber (Hudson Bay Consortium, 2022; Rogers, 2021). To support 

this research, further analysis of the benthic invertebrate posts in the Qikiqtait Project 

could be beneficial.  

5.3.2.7 Include Interviews, Historic Material and Traditional Harvesting 

Area Data in Analysis  

 My project relied solely on harvester-collected data using SIKU from app users 

who were part of the Qikiqtait Project, and represents only a part of the extensive 

Qikiqtait research project. It is imperative to acknowledge that this data does not 
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represent the full extent of Sanikiluarmiut knowledge regarding their wildlife or 

harvesting practices, nor should it be viewed as a complete narrative. Further analysis 

would benefit from the inclusion of additional community knowledge in various forms. 

The harvest analysis completed in this thesis could be expanded with Sanikiluarmiut 

knowledge that has been passed on through generations of oral history and documented 

through interviews and workshops – beginning with Voices from the Bay (1997) and 

continuing to today – to produce a more holistic picture of the changes that have occurred 

in species’ populations, migration patterns, and habitats over time. The combination of 

quantitative and qualitative data could also more comprehensively represent 

Sanikiluarmiut knowledge of changes to key harvesting species, practices, and priorities. 

For example, Lucassie Arragutainaq (personal communication, May 25, 2021) noted that 

his father’s journal did not mention the harvest of fish, but instead focussed on eider 

duck, seal and fox species. This might indicate that there has been a shift in the key 

harvest species on the Belcher Islands, as the most commonly harvested species 

according to the data presented in this thesis was Arctic char, while Arctic fox were not 

frequently harvested (Table 4.3). Further analysis with previously recorded narratives 

could highlight additional harvesting trends. 

 Culturally important knowledge could (when appropriate) contribute to a further 

analysis. Mick Appaqaq (personal communication, May 25, 2021) highlighted the 

relationship between harvester demographics (such as age and gender) and harvest 

species, seasonality, and abundance. Evolving gender roles, the amount of available 

leisure time, and changes in key subsistence food species have all influenced 
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Sanikiluarmiut harvesting practices. These are important social and cultural factors that 

need to be better considered in discussions around wildlife management, since they are 

entwined with the ecological and cultural health of the Belcher Islands (Fleming, 1989; 

McDonald et al., 1997; Wein et al., 1996). 

5.3.2.8 Including Biological Parameters 

 My research focussed on the use of SIKU data to contribute to the development of a 

harvest resource inventory for the Qikiqtait Project. My analysis explored the timing and 

distribution of harvester data, and did not include an analysis of species habitats, ranges, 

breeding cycles, food sources or population dynamics. Incorporating these factors into a 

future analysis would greatly improve the scope of species health data needed for more 

representative use in Qikiqtait conservation initiatives. A comparison of species ranges 

with harvesting locations could potentially provide additional insight into presence of 

species in Qikiqtait, and if there are areas of significance to key species that are used less 

frequently by harvesters. Future research on the interrelationships between Inuit harvester 

data, biological data and environmental data could be beneficial to ongoing monitoring. 

5.3.2.9 Arctic Char Analysis 

 The “tagging” feature of SIKU allows users to add tags to their post photographs to 

identify harvest species, sex, and age, and indicate whether an Arctic char was a sea-run 

or landlocked fish. Much work has been done by the AES and project Research Assistant 

Jordan Heppell to tag the species in Arctic char post photographs up until March 31, 

2022. However, it was not a priority of the AES to tag fish as sea-run or landlocked at 

that time, and Jordan Heppell and myself were unable to identify this characteristic from 
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the harvest photographs alone. Additionally, both ecotypes of Arctic char are present in 

lakes that connect to Hudson Bay (Fleming, 1989), so it could not be spatially determined 

if a fish was sea-run or landlocked unless it was caught in a landlocked lake. With an 

increase in tagging fish photos to indicate Arctic char ecotype, an analysis of this data 

could be used to graph what percentage of Arctic char harvest is landlocked or sea-run, 

and where these two populations are harvested most abundantly. This type of data could 

expand understanding Arctic char harvest distribution and population health around the 

Belcher Islands.   

5.3.2.10 Compare to Other Wildlife Research and Government Sources 

 The harvester-collected data in the Qikiqtait Project could be compared to other 

datasets often used for species management decisions. This comparative process could 

highlight gaps in knowledge or help to assess long-term changes in species’ abundance, 

migration movements, and breeding patterns within and between other datasets. 

Comparisons could also serve to demonstrate the utility of the SIKU platform in 

contributing to environmental monitoring and helping to fill many of the gaps that occur 

in sporadic, and seasonal, assessments. Sanikiluarmiut harvest data in this project was 

compared to community-identified priority areas for Qikiqtait, highlighting the potential 

to complement priority areas and account for community harvesting practices (Section 

4.2.6; 4.3.6; 4.4.5; 4.5.5). To add to this and previous analyses using the community-

identified priority areas (Section 3.5.2.4), I recommend a comparison between the top 

harvest intensity regions identified in this thesis and datasets from other sources. This 

would support further discussion regarding the contributions of Inuit community-
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collected data to wildlife and conservation management decisions. Examples of datasets 

for comparison include:  

• Government of Nunavut - NCRI Sanikiluaq (Government of Nunavut, 2010); 

• NWMB – CBMN (NWMB, n.d.-a); 

• NPC – Nunavut Land Use Plan (NPC, 2021); 

• DFO – EBSAs (Department of Fisheries and Oceans, 2011a);   

• WWF Canada – high conservation value areas (WWF Canada, 2019); and  

• KBA Canada – KBAs (KBA Canada, 2023). 

5.3.2.11 Compare Harvest Data to Satellite Data of Sea Ice 

 Although marine areas are often represented as open water in maps (including those 

in this dissertation), much of the marine extent around the Belcher Islands is frozen from 

December partway through June (Andrews et al., 2018; Lukovich et al., 2021). The 

formation of sea ice expands habitat ranges for some species and restricts ranges for 

others. Much research has been done examining the relationship between sea ice and 

animal movements, particularly for species such as seal, caribou, reindeer, polar bear, and 

eider ducks (Martinez-Levasseur et al., 2021; McDonald et al., 1997; Paquette, 2020; 

Paquette et al., 2023; York et al., 2016). Comparing harvest locations with satellite 

imagery of sea ice on the same day as the harvest could add important ecological context 

as to why harvest occurred in those locations. For instance, harvest locations of eider 

duck during the sea ice months may overlap with polynyas (areas of open water within 

landfast ice) locations identified through satellite imagery. Further research could then 
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explore a potential correlation between Sanikiluarmiut harvest data recorded in the 

Qikiqtait Project and sea ice conditions. Additionally, Sanikiluarmiut have been recording 

ice information in harvesting posts (e.g., if seals were caught at floe edges or breathing 

holes) (Arragutainaq et al., 2020) that would add invaluable information to this type of 

analysis.  

5.3.3 For Government, Non-governmental Organizations, and Researcher 

Partners 

 Tensions between Indigenous communities and governmental or regulatory bodies 

regarding the protection and management of wildlife has been extensively documented 

(Dowsley & Wenzel, 2008; Kourantidou et al., 2021; McDonald et al., 1997; Nielsen & 

Meilby, 2013; Snook et al., 2018; Tejsner, 2014; Tyrrell, 2006, 2007). This is often a 

result of inadequate consultation, disregard for Indigenous knowledge, and insufficient 

decision-making power by Indigenous communities (Tyrrell, 2006, 2007). SIKU is a key 

development in the ongoing process of decolonizing research, as Western scientists and 

Inuit harvesters/environmental monitors aim to work together and “not dominate each 

other” (L. Arragutainaq, personal communication, September 17, 2021). The emphasis on 

community engagement, community decision-making, and data sovereignty when using 

SIKU empowers Sanikiluarmiut to lead data collection and decision-making regarding the 

Qikitait Protected Area, among other community conservation initiatives(Appaqaq et al., 

2020; Enuaraq-Strauss & Arragutainaq, 2021).    

 In conventional approaches to wildlife management, governments and regulatory 

bodies often overlook Inuit knowledge regarding wildlife population dynamics and 
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habitat (MacDonald, 2018; Sandlos, 2014). As stated by Edward Tapiatic (from 

Chisasibi, Québec) and Arragutainaq: “…we have very good knowledge and, if we use 

our knowledge, there would be a lot of scientific knowledge…” (as cited in McDonald et 

al., 1997, p. 65). The SIKU platform and Qikiqtait Project provide an opportunity for the 

SQSC to collect data year-round in a format that can be more easily communicated 

between groups (Enuaraq-Strauss & Arragutainaq, 2021), and may encourage federal 

organizations to more readily accept the use of Inuit knowledge and community-collected 

data in co-management. Subsequent visualization of data collected on SIKU (like the 

berry seasonality graphs completed in this thesis) might also bridge communication gaps 

between Western scientists and Inuit harvesters by showing how Inuit environmental 

monitoring data can be measurable according to Western standards (Arragutainag & 

Heath, 2022). As Lucassie Arragutainag explains: 

“I think what we are doing with SIKU, I think it's going to take a lead role for us Inuit 
to look after our own affairs, manage own system, manage our own wildlife or 
environment, using our own Inuit knowledge, the Inuit Qaujimajatuqangit - it's not just 
the technical information - it's the information collected in a way that hopefully, in a 
way that scientists and our government will understand how we do things.” (Enuaraq-
Strauss & Arragutainaq, 2021, 08.16) 

The Qikiqtait Project is an opportunity for governments, NGOs, and academic partners to 

support an Inuit-led protected area and community-collected data initiative. To do this, it 

is imperative that these groups respect and acknowledge Inuit data validity and 

sovereignty. 

5.4 SIKU Supporting the Vision for Qikiqtait 

 The development of SIKU, and the establishment of the Qikiqtait Protected Area, 

are the most recent in a long history of Sanikiluarmiut leadership in community-based 
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monitoring and conservation initiatives around the Belcher Islands (Appaqaq et al., 2020; 

Enuaraq-Strauss & Arragutainaq, 2021; Haycock-Chavez, 2021; McDonald et al., 1997; 

Pedersen et al., 2020a), and across Hudson Bay (Hudson Bay Consortium, 2022; 

McDonald et al., 1997). With each new year of harvester-collected data, the Qikiqtait 

resource inventory will continue to grow, and with it the ability for the SQSC to make 

conservation decisions based on the knowledge and practices of Sanikiluarmiut. The 

SIKU app and platform are innovative tools that enhance Inuit self-determination in 

research and conservation by enabling direct harvester contributions to inform local and 

regional decision-making (Enuaraq-Strauss & Arragutainaq, 2021; Pedersen et al., 

2020a).  

 Sanikiluarmiut harvest data provide a robust resource inventory through year-round 

recordings of species-specific harvests and observations that reflect community 

harvesting practices. The lessons learned in analyzing harvester-collected data in this 

thesis highlight important considerations for the SQSC regarding temporal and spatial 

representations that can inform decision-making. Accounting for inter-annual variations 

in SIKU users, differentiating between harvest and post numbers, establishing a 

consistent QA/QC process, and connecting both temporal and spatial aspects of harvest 

data, are critical to ensuring meaningful representation of Sanikiluarmiut knowledge. The 

two years of harvest data used in this thesis are an initial contribution to the long-term 

goals of the AES and SQSC in using SIKU to support the vision and management of 

Qikiqtait. These years also establish a valuable baseline that can be used for long-term 

trend analysis in the future. SIKU is a valuable tool that can support the vision, and 
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ongoing-management processes, of Qikiqtait among other Inuit-led protected area 

initiatives. SIKU is a tremendous example of Inuit innovation, adaptation, and 

resourcefulness in dealing with ecological, societal, and political changes.  

“It’s time for the harpoon and the computer to work together” 

Piita Kattuk (as cited in SIKU & AES, 2020, p. 11) 
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Appendix Figure 1.1: SIKU platform Terms of Use, as of September 2023 

Retrieved August 13, 2023, from https://siku.org/terms 
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Appendix Figure 1.2: SIKU Privacy Policy, as of September 2023 

Retrieved August 13, 2023, from https://siku.org/privacy 
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APPENDIX 2: SIKU INTERFACE 

 
Appendix Figure 2.1: SIKU promotional image 

Retrieved August 13, 2023, from https://www.siku.org/. Copyright 2023 by 
https://www.siku.org/. Used with permission from AES. 
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Appendix Figure 2.2: Example of a SIKU user profile 

Retrieved February 23, 2023, from https://www.siku.org/. Used with permission from 
AES. 
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APPENDIX 3: PROJECT LETTER OF INFORMATION AND PROJECT 

SUMMARY 
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Appendix Figure 3.1: Thesis project Letter of Information  
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Appendix Figure 3.2: Thesis Project Summary 
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APPENDIX 4: SIKU POST QUALITY CONTROL/QUALITY 

ASSURANCE AND DATA PREPARATION WORKFLOW 

BOLDED tasks occurred within the SIKU database. 
1. Search all spelling options for each species in the SIKU Qikiqtait Project 

Manage Posts view 
2. Regena QC/QA: 

a. All berry 
b. All fox 
c. All goose 
d. All seal 
e. Alpine bearberry 
f. Arctic fox 
g. Bearded seal 
h. Beluga whale  
i. Blueberry 
j. Brant goose 
k. Cackling goose 
l. Canada goose (long and short neck) 
m. Cloudberry 
n. Common eider 
o. Common merganser 
p. Cranberry 
q. Crowberry 
r. Harp seal 
s. Hooded seal 
t. King eider 
u. Polar bear 
v. Ptarmigan 
w. Raspberry 
x. Red bearberry 
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y. Red fox 
z. Lingonberry 
aa. Red-breasted merganser 
bb. Reindeer 
cc. Ringed seal 
dd. Ross’s goose 
ee. Snow goose 
ff. Walrus 

3. Jordan QC/QA (reviewed by Regena for issues and duplicates) 
a. All cod 
b. All fish 
c. Arctic char 
d. Arctic cod 
e. Arctic scallop 
f. Blue mussel 
g. Clam 
h. Green urchin 
i. Greenlandic cod 
j. Sculpin 
k. Sea cucumber 
l. Seaweed 
m. Whitefish 

4. Download CSV of posts and trips 
5. Convert CSV to Excel spreadsheet 

a. Add 18 new columns 
i. “Type EDIT” 

ii. “Title” 
iii. “Number of Animals Hunted in Photos” 
iv. “Total Harvest” 
v. “Reviewed” 

vi. “Edited in SIKU” 
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vii. “For Analysis” 
viii. “Duplicated Harvest” 

ix. “Notes” 
x. “Requires Change to Observation” 

xi. “Requires Change to Hunting Story” 
xii. “Requires Change to Flock” 

xiii. “Requires Change to Nest” 
xiv. “Requires Change to Social Post” 
xv. “Requires Change to Group Post” 

xvi. “Requires Change to Individual Post” 
xvii. “Requires Change of Species” 

xviii. “Multiple Species in Post” 
6. The “Title” field updated for any post that included a title 
7. Update posts 

a. For wildlife: 
i. Update the “# of animals hunted” field in the post with the 

number of animals in the photos, and record that the change 
was made in the “Quality Assurance Notes” and “Edited in 
SIKU” 

1. E.g., “# of animals hunted” field updated to #, DATE 
RS” 

2. Field is not updated for berry or invertebrate species 
ii. If there was a different number of animals hunted already entered 

in the post, record in “Number of Animals Hunted in Photos” for a 
case-by-case review and do not edit original post 

b. In the case of Individual Hunting Stories where more than one animal or 
species was harvested, note in “Requires Change to Group Post” for 
potential SIKU update to Group (not possible to edit within SIKU) 

i. For bird species, note in “Requires Change to Flock” 
1. Note: the Flock post type on SIKU was changed to the 

Group post type after QC/QA had been completed 
c. In the case of Group Hunting Stories where only one animal or species 

was harvested, note in “Requires Change to Individual Post” for potential 
SIKU update to Individual (not possible to edit within SIKU) 
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d. In the case of Wildlife Observations that should be Hunting Stories, 
update post to “Hunting Story” and fill in fields, and record that the 
change was made in the “Quality Assurance Notes” and “Edited in 
SIKU” 

i. E.g., “Updated from Observation to Hunting Story DATE RS” 
ii. If a post cannot be changed on SIKU, due to data that could be lost, 

or restricted posts, note in “Requires Change to Hunting Story” 
e. In the case of Hunting Stories that should be Observations, copy all 

information entered in the hunting fields to another more appropriate 
field, and then change to an Observation and record that the change 
was made in the “Quality Assurance Notes” and “Edited in SIKU” 

i. E.g., “Updated from Hunting Story to Observation DATE RS” 
ii. If a post cannot be changed on SIKU, due to data that could be lost, 

or restricted posts, note in “Requires Change to Observation” 
f. In the case of Trips, note the number of animals or species harvested in 

“Number of Animals Hunted in Photos” (not possible to edit within SIKU) 
unless the harvest has already been captured in a harvesting post 
associated with the Trip 

8. Check the “Reviewed” box for all examined posts and “Reviewed” 
9. Check the “Edited” box for a post where fields have been updated/changed 
10. Record issues/anomalies 

a. Note posts that are the incorrect species for potential SIKU update (not 
possible to edit in SIKU) in “Requires Change of Species” 

i. E.g., cranberries > lingonberry (red partridge berry) 
b. Note posts contain Inuktitut for review in “Notes” 
c. In the case of two species harvested or observed in one post (one post for 

multiple species) note in “Multiple Species in Post” and “Notes” 
d. In the case of posts that are of smoking meat, indicate 0 in “# of animals 

hunted” field, and note in “Requires Change to Social Post” 
e. Is the case of posts that show a bird nest with no bird harvest, note in 

“Requires Change to Nest” 
11. After review, update “Type EDIT” to reflect any changes 
12. Remove the following that are non-harvesting instances:  

a. Observations 
i. Except for berry and invertebrate species 
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1. It can be assumed that all Observations included some 
harvesting 

2. Analysis focusses on species presence 
b. Social Posts 
c. Ice Observations 
d. Tracks 
e. Dens 
f. Nests 
g. Trips with no harvest data, harvest already recorded in an associated post, 

or with no photo 
h. Trips that contain harvest photos that have already been captured in a 

Hunting Post 
i. Mortalities 
j. Fetuses 
k. Survey posts, or posts by “Eider# Survey” that do not contain a harvest 

13. Mark remaining harvesting posts in “For Analysis” 
14. Update “Total Harvest” field  

a. Use the “# of Animals Hunted”, unless: 
i. Field is blank, then use the “Number of Animals Hunted in Photos” 

value 
ii. “Number of Animals Hunted in Photos” value is larger than the “# 

of Animals Hunted” value 
iii. If “Number of Animals Hunted in Photos” value is smaller than the 

“# of Animals Hunted” value, it can be assumed that the rest of the 
harvest was just not included in the photographs 

iv. If post has no photo or other indication of the number of animals 
hunted, the default values are: 

1. Individual – 1 
2. Group – 2  

a. Except berry and invertebrate species, will always 
be assigned 1 

b. Review for multiple posts of the same harvest (duplicates): 
i. Filter the map view on SIKU for each day with multiple posts 
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ii. If a harvesting post has no photo, it is counted in “Total Harvest” 
unless the same poster has another post at the same location, date 
and time 

1. For multiple Individual posts of the same harvest on the 
same day at a similar time at the same location (either as a 
result of several users of the same harvesting party each 
making a post of the same harvest, or of one user making 
multiple posts of the same harvest), the first post in terms of 
time the post was made will receive a 1 in “Total Harvest”, 
and all the rest of the posts will receive a 0.   

a. Unless first post has no photo, then first post with a 
photo will receive 1 in “Total Harvest” 

b. If multiple posts are made by the same user, all 
posts with no photos will be assumed duplicates and 
receive 0 in “Total Harvest” 

c. If all posts by the same user do not contain photos, 
they are assumed duplicates and receive the first 
post will be assigned 1 in “Total Harvest” and the 
rest will receive a 0 

d. For berry and invertebrate species, only posts 
showing the exact same harvest photo are removed 
as duplicates 

2. For multiple Group posts of the same harvest (the result of 
each user of harvesting party making a post of the same 
harvest), the totals will be spread evenly in “Total Harvest” 
among the posts in order of post time. This means it is 
possible for some posts to receive a 0 in “Total Harvest”.    

a. Unless first post has no photo, then first post with a 
photo will receive value in “Total Harvest” 

b. If multiple posts are made by the same user, all 
posts with no photos will be assumed duplicates and 
receive 0 in “Total Harvest” 

c. If all posts by the same user do not contain photos, 
they are assumed duplicates and receive the first 
post will be assigned a value in “Total Harvest” and 
the rest will receive a 0 

d. For berry and invertebrate species, only posts 
showing the exact same harvest photo are removed 
as duplicates 
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3. For a mix of Individual and Group posts, (the result of each 
user of a harvesting party making a post of the same 
animals), the Individual posts will receive 1 in “Total 
Harvest” in order of post time, and the remaining harvest 
will be spread among the Group posts in order of time. This 
means it is possible for some posts to receive a 0 in “Total 
Harvest”. 

a. Unless first post has no photo, then first post with a 
photo will receive value in “Total Harvest” 

b. If multiple posts are made by the same user, all 
posts with no photos will be assumed duplicates and 
receive 0 in “Total Harvest” 

c. If all posts by the same user do not contain photos, 
they are assumed duplicates and receive the first 
post will be assigned a value in “Total Harvest” and 
the rest will receive a 0 

d. For berry and invertebrate species, only posts 
showing the exact same harvest photo are removed 
as duplicates 

4. If duplicates posts are in different locations, each post will 
receive 0.5 in “Total Harvest”.  

5. If the first duplicate post is a Social post, the second 
harvesting post is counted in “Total Harvest” 

iii. If a Hunting Story has no location, it is counted in “Total Harvest” 
unless the user has another post at the same date and time 

15. Note any other issues as they arise in “Notes”  
16. Send posts in need of review to QPA Steering Committee for feedback 
17. Compile all species harvest instances into species-specific spreadsheets for 

analysis 
a. Remove duplicate posts that might have come from different spreadsheets  

18. Remove dates outside of analysis period 
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APPENDIX 5: SIKU POST SPECIES KEYWORDS 

Appendix Table 5.1: Species search keywords used in the Qikiqtait Project 

Species SIKU Post Search Keywords 
All berries berry, berries 
All cod cod 
All fish fish, net 
All fox fox 
All goose goose, geese 
All seal seal 
Alpine bearberry kallat, alpine bearberry, alpine, kallak, kallait 

Arctic char 
Arctic char, iqaluppik, char  
(posts made by users with names containing “char” were 
removed) 

Arctic cod Arctic cod, uugaq 
Arctic fox Arctic fox, tiriganiarjuk 
Arctic scallop scallop, tallurunnaq 
Bearded seal bearded seal, bearded, utjuk 
Beluga whale beluga, whale, qilalugaq  
Blue mussel blue mussel, uviluq, uviluk, mussel 

Blueberry blueberry, blue, kigutangirnaq, tungujuit, tungujuk, 
tungujuq, kigutigarnaq 

Brant goose Brant goose, nirlinnait 
Cackling goose cackling goose, nirlinak 
Canada goose (long and 
short neck) 

Canada, short neck, long neck, nirlik 

Clam clam, ammuumajuq, ammuumajuk 
Cloudberry arpik, cloudberry, cloud, arpiks, aqpatuk, arpiit, aqpiit 
Common eider common eider, mitiq, eider 
Common merganser common merganser, merganser, appangiuu 
Cranberry cranberry, kipningat 
Crowberry crowberry, crow, black, paurngaq 
Green Urchin sea urchin, urchin, mirqulik, green urchin 
Greenlandic cod Greenlandic cod 
Harp seal harp seal, harp, qaigulik 
Hooded seal hooded seal, hooded, natsivak 
King eider king eider, qingalik 
Polar bear polar bear, bear, polar, nanuq 
Ptarmigan ptarmigan, aqiggiq 
Raspberry raspberry 
Red bearberry red, red bearberry, bear, kublak 
Red fox red fox 
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Lingonberry (formally 
red partridge berry on 
SIKU) 

kimminaq, red (partridge) berry, kimmernaq, kimminait 

Red-breasted merganser red-breasted merganser 
Reindeer caribou, tuktu, reindeer 
Ringed seal ringed seal, ringed, natsik 
Ross’s goose Ross’s goose, qaaraarjuk 
Sculpin scuplin, kanajuq 
Sea cucumber sea cucumber, cucumber, quksurjuk 
Seaweed seaweed, aqajaq 
Snow goose snow goose, kangutva 
Walrus walrus, aiviq 
Whitefish whitefish, kapihilik 



M.A. Thesis – R. Sinclair; McMaster University – School of Earth, Environment, and 
Society. 

218 
 

APPENDIX 6: THREE-DAY MOVING WINDOW AVERAGE OF TOTAL 

ANNUAL HARVEST GRAPHS 

 
Appendix Figure 6.1: Three-day moving average of daily harvest for all 14 analysis 

species 
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Appendix Figure 6.2: Three-day moving average of daily harvest for blueberry 
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Appendix Figure 6.3: Three-day moving average of daily harvest for cloudberry 
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Appendix Figure 6.4: Three-day moving average of daily harvest for crowberry 
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Appendix Figure 6.5: Three-day moving average of daily harvest for lingonberry 
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Appendix Figure 6.6: Three-day moving average of daily harvest for Arctic scallop 
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Appendix Figure 6.7: Three-day moving average of daily harvest for blue mussel 
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Appendix Figure 6.8: Three-day moving average of daily harvest for green urchin 
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Appendix Figure 6.9: Three-day moving average of daily harvest for Arctic fox 
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Appendix Figure 6.10: Three-day moving average of daily harvest for bearded seal 
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Appendix Figure 6.11: Three-day moving average of daily harvest for whitefish 
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APPENDIX 7: PERCENTAGE OF TOTAL ANNUAL HARVEST PER DAY 

GRAPHS 

 
Appendix Figure 7.1: Daily percentage of the total annual harvest for all 14 analysis 

species 
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Appendix Figure 7.2: Daily percentage of the total annual harvest for blueberry  
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Appendix Figure 7.3: Daily percentage of the total annual harvest for cloudberry 
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Appendix Figure 7.4: Daily percentage of the total annual harvest for crowberry 
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Appendix Figure 7.5: Daily percentage of the total annual harvest for lingonberry 
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Appendix Figure 7.6: Daily percentage of the total annual harvest for Arctic scallop 
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Appendix Figure 7.7: Daily percentage of the total annual harvest for blue mussel 
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Appendix Figure 7.8: Daily percentage of the total annual harvest for green urchin 
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Appendix Figure 7.9: Daily percentage of the total annual harvest for Arctic fox 
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Appendix Figure 7.10: Daily percentage of the total annual harvest for bearded seal 
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Appendix Figure 7.11: Daily percentage of the total annual harvest for Canada/cackling 

goose 
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Appendix Figure 7.12: Daily percentage of the total annual harvest for whitefish 
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APPENDIX 8: MAPPING PARAMETERS 

Appendix Table 8.1: Kernel Density tool parameters – Post and Harvest Density 
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Appendix Table 8.2: Locate Regions tool parameters 
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APPENDIX 9: HARVEST LOCATION DENSITY MAPS 

 
Appendix Figure 9.1: Cloudberry harvest density for both analysis years  

Where: areas of darker pink represent a greater harvest density 
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Appendix Figure 9.2: Crowberry harvest density for both analysis years 

Where: areas of darker pink represent a greater harvest density 
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Appendix Figure 9.3: Lingonberry harvest density for both analysis years 

Where: areas of darker pink represent a greater harvest density 
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Appendix Figure 9.4: Arctic scallop harvest density for both analysis years  

Where: areas of darker pink represent a greater harvest density 
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Appendix Figure 9.5: Blue mussel harvest density for both analysis years  

Where: areas of darker pink represent a greater harvest density 
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Appendix Figure 9.6: Green urchin harvest density for both analysis years  

Where: areas of darker pink represent a greater harvest density 
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Appendix Figure 9.7: Arctic fox harvest density for both analysis years  

Where: areas of darker pink represent a greater harvest density 
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Appendix Figure 9.8: Bearded seal harvest density for both analysis years  

Where: areas of darker pink represent a greater harvest density 
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Appendix Figure 9.9: Canada/cackling goose harvest density for both analysis years  

Where: areas of darker pink represent a greater harvest density 
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Appendix Figure 9.10: Whitefish harvest density for both analysis years  

Where: areas of darker pink represent a greater harvest density 
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APPENDIX 10: INTER-ANNUAL HARVEST DENSITY CHANGE MAPS 

 
Appendix Figure 10.1: Harvest density difference over time for blueberry 

Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 
decreased harvest 
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Appendix Figure 10.2: Harvest density difference over time for cloudberry  

Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 
decreased harvest 
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Appendix Figure 10.3: Harvest density difference over time for crowberry  

Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 
decreased harvest 



M.A. Thesis – R. Sinclair; McMaster University – School of Earth, Environment, and 
Society. 

256 
 

 
Appendix Figure 10.4: Harvest density difference over time for lingonberry  

Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 
decreased harvest 
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Appendix Figure 10.5: Harvest density difference over time for Arctic scallop  

Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 
decreased harvest 
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Appendix Figure 10.6: Harvest density difference over time for blue mussel  

Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 
decreased harvest 
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Appendix Figure 10.7: Harvest density difference over time for green urchin  

Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 
decreased harvest 
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Appendix Figure 10.8: Harvest density difference over time for Arctic fox  

Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 
decreased harvest 
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Appendix Figure 10.9: Harvest density difference over time for bearded seal  

Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 
decreased harvest 
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Appendix Figure 10.10: Harvest density difference over time for Canada/cackling goose  
Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 

decreased harvest 
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Appendix Figure 10.11: Harvest density difference over time for whitefish  

Where: dark purple indicated areas of increased harvest and dark orange indicates areas of 
decreased harvest 


