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A new abundance estimate for the Southern Hudson Bay Polar Bear Subpopulation has 

been accepted by management authorities. This has triggered the re-assessment of 

current Total Allowable Harvest (TAH) / Total Allowable Take (TAT) limits within the 

range of this subpopulation.  

To promote cooperation and coordinated decision-making, the Southern Hudson Bay 
Polar Bear Advisory Committee was formed (hereafter, Advisory Committee). Advisory 
Committee representatives include Federal, Provincial and Territorial Governments 
(Canada, Nunavut, Québec, Ontario) and Inuit/Cree Land Claim Organizations 
(Nunavut Tunngavik Incorporated, Makivik Corporation, Cree Nation Government), with 
Wildlife Management Boards (Nunavut Wildlife Management Board, Nunavik Marine 
Region Wildlife Management Board, Eeyou Marine Region Wildlife Management Board) 
and the Hunting, Fishing and Trapping Coordinating Committee participating as 
observers. 

A Technical Working Group reporting to the Advisory Committee prepared two reports: 
(1) Southern Hudson Bay Polar Bear Subpopulation Status Report, September 2019 
and (2) Provisional Harvest Risk Assessment for the Southern Hudson Bay Polar Bear 
Subpopulation, June 2019 (hereafter, Subpopulation Status Report and Harvest 
Assessment Report, respectively).  

The two technical reports were shared by email attachment with Inuit and Cree local 
and regional hunting and trapping / wildlife organizations in January 2020 and 
community engagement sessions were conducted in Inukjuak, QC (January 27, 2020), 
Umiujaq, QC (January 28, 2020) and Kuujjuaraapik, QC (January 30, 2020) that were 
led by Canadian Wildlife Service and Makivik Corporation representatives (with input 
from Ministère des Forêts, de la Faune et des Parcs du Québec). A community 
engagement session was held in Sanikiluaq, NU (February 11, 2020) that was led by 
the Government of Nunavut Department of Environment and attended by 



 EXECUTIVE SUMMARY  

representatives from Nunavut Tunngavik Incorporated, the Qikiqtaaluk Wildlife Board, 
and the Nunavut Wildlife Management Board.  Outreach to Eeyou Istchee Cree was via 
written materials and teleconference and was led by the Eeyou Marine Region Wildlife 
Board, Cree Nation Government and Cree Trappers Association. Finally, outreach to 
Ontario Cree was by written materials and an in-person engagement session in 
Peawanuck, ON (December 10, 2020) that was led by Canadian Wildlife Service (with 
input from the Ontario Ministry of Natural Resources and Forestry). 

On February 25-26, 2020 a user-to-user meeting was held in Montreal, QC. The 
meeting was co-chaired by Adamie Delisle Alaku from Makivik Corporation and James 
Eetoolook from Nunavut Tunngavik Incorporated and brought together users from 
throughout the region. In total, there were 57 participants at the meeting, representing 
the Sanikiluaq HTO, Inukjuak LNUK, Umiujaq LNUK, Kuujjuarapik LNUK, Cree 
Trappers Association (community level), Qikiqtaaluk Wildlife Board, Nunavik RNUK, 
Nunavut Tunngavik Incorporated, Makivik Corporation, Cree Nation Government, Cree 
Trappers Association (executive), Nunavut Wildlife Management Board, Nunavik Marine 
Region Wildlife Board, Eeyou Marine Region Wildlife Board, Hunting, Fishing and 
Trapping Coordinating Committee, University of Washington (expert modeler), and the 
Governments of Canada, Nunavut Québec and Ontario. 

The presentation delivered at the user-to-user meeting included the same technical 
information that was presented in the community engagement sessions, as well as 
discussion points to guide the conversation.  

The morning of the first day included a welcome and opening prayer, opening remarks 
from the co-chairs, and presentations by management authorities explaining the 
meeting purpose, key findings of the Subpopulation Status Report, and key findings of 
Harvest Assessment Report.  

The afternoon of the first day focused on hearing Indigenous Knowledge from Nunavut 
Inuit, Nunavik Inuit, and Eeyou Istchee Cree participants.   

Several key statements capturing the overall message of the participants on the first 
day were noted. Among these was: 

 Nunavut Inuit: Our forefathers were constantly hunting seals and didn’t see a lot 
of bear. Numerous bears are a nuisance to people. They endanger lives and 
impact eider colonies and seal populations. We feel that a higher removal rate 
will not lead to the extinction of polar bears. There will be a lot of debate between 
scientific views and Indigenous views. Not including Indigenous views is very 
frustrating to us. These are our lives that are at stake, and our hunters are not 
being heard.  

 Nunavik Inuit: In the 1980s I harvested with my parents. Usually, there were no 
polar bear tracks and bears only had one cub. Now we see 2-3 cubs and there 
have been fatal maulings of Inuit (in Nunavut). Once the ice melts, the polar bear 
lands and disturbs the community. I don’t know where the idea came from that as 
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ice melts the polar bear declines. We want to manage ourselves, not to be told 
by people from other countries.  

 Eeyou Cree: It is hard to come to grips with the numbers from the aerial surveys. 
I represent 6000 Cree hunters from the coast and they talk about polar bear. A 
hunter from Waskaganish, after he was married in 1947, went to Charlton Island 
and saw no polar bears in 40 years. He told me he saw 12 polar bears just this 
last spring. This supports what the people from the north are saying. The 
scientific knowledge doesn’t correspond to what we see.  

The meeting facilitator (Carole Spicer) summarized the key points and outcomes of first 
day as follows: 

Meeting purpose 

 Government representatives and Inuit/Cree knowledge holders are here to share 
information. The objective of this exchange is so that users can make well-
informed recommendations to the Wildlife Management Boards about the level of 
harvest and other non-quota limitations moving forward.  

 Government representatives are not here to impose a quota or decide the 
number of tags that will be issued for each community. They are sharing 
information collected over the last few decades using a scientific approach. In the 
same way, Inuit and Cree are sharing the information gathered in their own way 
with other communities, jurisdictions and researchers. 

 All of the information shared at this meeting is evidence that users can be applied  
to help them determine what their recommendations will be to the Wildlife Boards 
when the Wildlife Boards make harvest quota decisions. 

Scientific observations 

 The 2016 aerial survey estimate replaces the 2011/2012 estimate as the best 
available estimate of subpopulation size.  It is lower, however the error estimates 
are overlapping. 

 Other signs such as lower litter size, a low proportion of yearlings, declining body 
condition and declining survival, are concerns that coincide with environmental 
change.  

  Indigenous Knowledge 

 Inuit and Cree communities have been experiencing a higher level of human – 
polar bear interactions.  Human safety concerns and impacts of polar bears on 
other wildlife (seals, eider ducks) are severe. 

 The increase in polar bear encounters could be a result of a higher abundance of 
bears, changing distribution of bears, or changing behaviour by bears (such as 
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spending more time on land and closer to settlements).  It could be a 
combination of all three. 

Management considerations 

 Polar bear harvest is culturally important to Inuit 

 Communities must determine what level of risk they are willing to take regarding 
both: 

1. The potential for human - polar bear conflicts that might result from 
maintaining a large subpopulation to maximize harvest opportunity in the 
long-term 

2. The impacts of a higher level of harvest, which could become detrimental to 
the survival of the subpopulation  

 Everyone has the right to defend themselves 

 Harvest should be shared equitably between all users 

 Traditional methods of wildlife stewardship are of great importance to Nunavik 
Inuit and this should be part of the management 

 Improvements should be made to include users in the planning, conducting, and 
analysis of survey results.   

 There are concerns that collaring polar bears for research purposes is negatively 
impacting health of polar bears (especially females) 

The second day was devoted to a discussion among users about recommended 
management objectives, views on non-quota limitations, and the allocation of harvest 
among user groups.  The meeting facilitator summarized, and the participants agreed, 
that the key points and outcomes of the second day were as follows: 

Agreement to Work Together 

 Support for joint board/council hearings; Boards should work together – not just 
on overlapping issues, but on a shared resource 

 Essential to work within the legal framework of the land claim agreements 

New management objective 

 Considering that: 

o Polar bear health is better than presented by scientists 
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o There are concerns about the safety of people with the current abundance 
of polar bears 

o There is a need to ensure that Indigenous knowledge (Inuit and Cree) is 
properly included in management decision processes 

 Users identified two management objectives: 

1. Increasing harvest level 

2. Increasing Indigenous participation in management of polar bears 

 Users also noted concerns that collaring is negatively impacting the health of 
polar bears (especially females) and that research practices by scientists are 
interrupting mother bears and this should be discontinued. 

Sex-selective harvest and other non-quota limitation considerations and concerns 

 Sex-selective harvest targeting males at a 2:1 ratio is not based on Indigenous 
Knowledge; negative experience seen when this has been done in other species 

 Concerns expressed about the potential impacts of ending male-biased harvest 
could have on trade. 

 Training for younger hunters is important, as identifying sex requires experience 

 There should be allowance to harvest more males than females, but it should not be 
fixed at a 2:1 ratio 

 Always targeting the largest males is a concern 

 Cubs are rarely hunted, in Nunavut it requires a permit and is for special occasions 

 Polar bear harvesting is not just for trade 

 Prefer to hunt when the animals are in their prime; in summer the taste is the best, 
but for fur, hunting in the summer is not good. 

 Do not support polar bears in zoos 

Proportional allocation of harvest 

 The allocation of harvest should be discussed down the road with a joint hearing  of 
the wildlife boards 

 Allocation should be fair and equitable 
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 It should be taken into consideration that there are 3 communities in Nunavik versus 
1 community in Nunavut 

 There is a lack of clarity on the criteria used to allocate harvest  

 The fact that the Inuit population is increasing should be taken into consideration 

 Incorporate cultural knowledge and tradition 

 Work with Inuit knowledge for accurate data analysis - current scientific data is 
outdated 

 There is a need for more involvement with Inuit when determining TAH (rather than 
only basing the decision on given abundance numbers given by scientists) 

In addition to the notes presented back to the participants by the facilitator, the 
participants had a discussion about recommended TAT/TAH. While Nunavut Inuit had 
previously indicated that TAH in Nunavut should remain the same or increase, Nunavik 
Inuit, led by Makivik, indicated that given there is no conservation concern, no limit on 
harvest need be established – Inuit traditional practices are sufficient to protect the 
population. 

The meeting concluded with a summary of next steps in the process to re-assess TAH / 
TAT levels and commitment to continuing dialog to ensure collaborative information 
gathering, exchange, and decision-making. Next steps include:  

 Preparation of a Consultation Report summarizing the information shared and 
feedback received at the user-to-user meeting, as well as community engagement 
meetings. 

 A submission by the Governments of Nunavut, Quebec, and Canada to the 
Boards/HFTCC formally requesting that the Boards/HFTCC re-assess existing 
harvest limits in consideration of the information included in the Subpopulation 
Status Report, Harvest Assessment Report, and Consultation Report. 

 Board/HFTCC determination if TAT/TAHs will be re-assessed and the format they 
will use to coordinate their efforts (e.g., joint public hearing, written hearing, etc).  
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1. EXECUTIVE SUMMARY 

A new abundance estimate for the Southern Hudson Bay Polar Bear Subpopulation has 
been accepted by management authorities. This has triggered the re-assessment of 
current Total Allowable Harvest (TAH) / Total Allowable Take (TAT) limits within the 
range of this subpopulation.  

To promote cooperation and coordinated decision-making, the Southern Hudson Bay 
Polar Bear Advisory Committee was formed (hereafter, Advisory Committee). Advisory 
Committee representatives include Federal, Provincial and Territorial Governments 
(Canada, Nunavut, Québec, Ontario) and Inuit/Cree Land Claim Organizations 
(Nunavut Tunngavik Incorporated, Makivik Corporation, Cree Nation Government), with 
Wildlife Management Boards (Nunavut Wildlife Management Board, Nunavik Marine 
Region Wildlife Management Board, Eeyou Marine Region Wildlife Management Board) 
and the Hunting, Fishing and Trapping Coordinating Committee participating as 
observers. 

A Technical Working Group reporting to the Advisory Committee prepared two reports: 
(1) Southern Hudson Bay Polar Bear Subpopulation Status Report, September 2019 
and (2) Provisional Harvest Risk Assessment for the Southern Hudson Bay Polar Bear 
Subpopulation, June 2019 (hereafter, Subpopulation Status Report and Harvest 
Assessment Report, respectively).  

The two technical reports were shared by email attachment with Inuit and Cree local 
and regional hunting and trapping / wildlife organizations in January 2020 and 
community engagement sessions were conducted in Inukjuak, QC (January 27, 2020), 
Umiujaq, QC (January 28, 2020) and Kuujjuaraapik, QC (January 30, 2020) that were 
led by Canadian Wildlife Service and Makivik Corporation representatives (with input 
from Ministère des Forêts, de la Faune et des Parcs du Québec). A community 
engagement session was held in Sanikiluaq, NU (February 11, 2020) that was led by 
the Government of Nunavut Department of Environment and attended by 
representatives from Nunavut Tunngavik Incorporated, the Qikiqtaaluk Wildlife Board, 
and the Nunavut Wildlife Management Board.  Outreach to Eeyou Istchee Cree was via 
written materials and teleconference and was led by the Eeyou Marine Region Wildlife 
Board, Cree Nation Government and Cree Trappers Association. Finally, outreach to 
Ontario Cree was by written materials and an in-person engagement session in 
Peawanuck, ON (December 10, 2020) that was led by Canadian Wildlife Service (with 
input from the Ontario Ministry of Natural Resources and Forestry). 

On February 25-26, 2020 a user-to-user meeting was held in Montreal, QC. The 
meeting was co-chaired by Adamie Delisle Alaku from Makivik Corporation and James 
Eetoolook from Nunavut Tunngavik Incorporated and brought together users from 
throughout the region. In total, there were 57 participants at the meeting, representing 
the Sanikiluaq HTO, Inukjuak LNUK, Umiujaq LNUK, Kuujjuarapik LNUK, Cree 
Trappers Association (community level), Qikiqtaaluk Wildlife Board, Nunavik RNUK, 
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Nunavut Tunngavik Incorporated, Makivik Corporation, Cree Nation Government, Cree 
Trappers Association (executive), Nunavut Wildlife Management Board, Nunavik Marine 
Region Wildlife Board, Eeyou Marine Region Wildlife Board, Hunting, Fishing and 
Trapping Coordinating Committee, University of Washington (expert modeler), and the 
Governments of Canada, Nunavut Québec and Ontario. 

The presentation delivered at the user-to-user meeting included the same technical 
information that was presented in the community engagement sessions, as well as 
discussion points to guide the conversation.  

The morning of the first day included a welcome and opening prayer, opening remarks 
from the co-chairs, and presentations by management authorities explaining the 
meeting purpose, key findings of the Subpopulation Status Report, and key findings of 
Harvest Assessment Report.  

The afternoon of the first day focused on hearing Indigenous Knowledge from Nunavut 
Inuit, Nunavik Inuit, and Eeyou Istchee Cree participants.   

Several key statements capturing the overall message of the participants on the first 
day were noted. Among these was: 

 Nunavut Inuit: Our forefathers were constantly hunting seals and didn’t see a lot 
of bear. Numerous bears are a nuisance to people. They endanger lives and 
impact eider colonies and seal populations. We feel that a higher removal rate 
will not lead to the extinction of polar bears. There will be a lot of debate between 
scientific views and Indigenous views. Not including Indigenous views is very 
frustrating to us. These are our lives that are at stake, and our hunters are not 
being heard.  

 Nunavik Inuit: In the 1980s I harvested with my parents. Usually, there were no 
polar bear tracks and bears only had one cub. Now we see 2-3 cubs and there 
have been fatal maulings of Inuit (in Nunavut). Once the ice melts, the polar bear 
lands and disturbs the community. I don’t know where the idea came from that as 
ice melts the polar bear declines. We want to manage ourselves, not to be told 
by people from other countries.  

 Eeyou Cree: It is hard to come to grips with the numbers from the aerial surveys. 
I represent 6000 Cree hunters from the coast and they talk about polar bear. A 
hunter from Waskaganish, after he was married in 1947, went to Charlton Island 
and saw no polar bears in 40 years. He told me he saw 12 polar bears just this 
last spring. This supports what the people from the north are saying. The 
scientific knowledge doesn’t correspond to what we see.  

The meeting facilitator (Carole Spicer) summarized the key points and outcomes of first 
day as follows: 

Meeting purpose 
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 Government representatives and Inuit/Cree knowledge holders are here to share 
information. The objective of this exchange is so that users can make well-
informed recommendations to the Wildlife Management Boards about the level of 
harvest and other non-quota limitations moving forward.  

 Government representatives are not here to impose a quota or decide the 
number of tags that will be issued for each community. They are sharing 
information collected over the last few decades using a scientific approach. In the 
same way, Inuit and Cree are sharing the information gathered in their own way 
with other communities, jurisdictions and researchers. 

 All of the information shared at this meeting is evidence that users can be applied  
to help them determine what their recommendations will be to the Wildlife Boards 
when the Wildlife Boards make harvest quota decisions. 

Scientific observations 

 The 2016 aerial survey estimate replaces the 2011/2012 estimate as the best 
available estimate of subpopulation size.  It is lower, however the error estimates 
are overlapping. 

 Other signs such as lower litter size, a low proportion of yearlings, declining body 
condition and declining survival, are concerns that coincide with environmental 
change.  

  Indigenous Knowledge 

 Inuit and Cree communities have been experiencing a higher level of human – 
polar bear interactions.  Human safety concerns and impacts of polar bears on 
other wildlife (seals, eider ducks) are severe. 

 The increase in polar bear encounters could be a result of a higher abundance of 
bears, changing distribution of bears, or changing behaviour by bears (such as 
spending more time on land and closer to settlements).  It could be a 
combination of all three. 

Management considerations 

 Polar bear harvest is culturally important to Inuit 

 Communities must determine what level of risk they are willing to take regarding 
both: 

1. The potential for human - polar bear conflicts that might result from 
maintaining a large subpopulation to maximize harvest opportunity in the 
long-term 
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2. The impacts of a higher level of harvest, which could become detrimental to 
the survival of the subpopulation  

 Everyone has the right to defend themselves 

 Harvest should be shared equitably between all users 

 Traditional methods of wildlife stewardship are of great importance to Nunavik 
Inuit and this should be part of the management 

 Improvements should be made to include users in the planning, conducting, and 
analysis of survey results.   

 There are concerns that collaring polar bears for research purposes is negatively 
impacting health of polar bears (especially females) 

The second day was devoted to a discussion among users about recommended 
management objectives, views on non-quota limitations, and the allocation of harvest 
among user groups.  The meeting facilitator summarized, and the participants agreed, 
that the key points and outcomes of the second day were as follows: 

Agreement to Work Together 

 Support for joint board/council hearings; Boards should work together – not just 
on overlapping issues, but on a shared resource 

 Essential to work within the legal framework of the land claim agreements 

New management objective 

 Considering that: 

o Polar bear health is better than presented by scientists 

o There are concerns about the safety of people with the current abundance 
of polar bears 

o There is a need to ensure that Indigenous knowledge (Inuit and Cree) is 
properly included in management decision processes 

 Users identified two management objectives: 

1. Increasing harvest level 

2. Increasing Indigenous participation in management of polar bears 
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 Users also noted concerns that collaring is negatively impacting the health of 
polar bears (especially females) and that research practices by scientists are 
interrupting mother bears and this should be discontinued. 

Sex-selective harvest and other non-quota limitation considerations and concerns 

 Sex-selective harvest targeting males at a 2:1 ratio is not based on Indigenous 
Knowledge; negative experience seen when this has been done in other species 

 Concerns expressed about the potential impacts of ending male-biased harvest 
could have on trade. 

 Training for younger hunters is important, as identifying sex requires experience 

 There should be allowance to harvest more males than females, but it should not be 
fixed at a 2:1 ratio 

 Always targeting the largest males is a concern 

 Cubs are rarely hunted, in Nunavut it requires a permit and is for special occasions 

 Polar bear harvesting is not just for trade 

 Prefer to hunt when the animals are in their prime; in summer the taste is the best, 
but for fur, hunting in the summer is not good. 

 Do not support polar bears in zoos 

Proportional allocation of harvest 

 The allocation of harvest should be discussed down the road with a joint hearing  of 
the wildlife boards 

 Allocation should be fair and equitable 

 It should be taken into consideration that there are 3 communities in Nunavik versus 
1 community in Nunavut 

 There is a lack of clarity on the criteria used to allocate harvest  

 The fact that the Inuit population is increasing should be taken into consideration 

 Incorporate cultural knowledge and tradition 

 Work with Inuit knowledge for accurate data analysis - current scientific data is 
outdated 
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 There is a need for more involvement with Inuit when determining TAH (rather than 
only basing the decision on given abundance numbers given by scientists) 

In addition to the notes presented back to the participants by the facilitator, the 
participants had a discussion about recommended TAT/TAH. While Nunavut Inuit had 
previously indicated that TAH in Nunavut should remain the same or increase, Nunavik 
Inuit, led by Makivik, indicated that given there is no conservation concern, no limit on 
harvest need be established – Inuit traditional practices are sufficient to protect the 
population. 

The meeting concluded with a summary of next steps in the process to re-assess TAH / 
TAT levels and commitment to continuing dialog to ensure collaborative information 
gathering, exchange, and decision-making. Next steps include:  

 Preparation of a Consultation Report summarizing the information shared and 
feedback received at the user-to-user meeting, as well as community engagement 
meetings. 

 A submission by the Governments of Nunavut, Quebec, and Canada to the 
Boards/HFTCC formally requesting that the Boards/HFTCC re-assess existing 
harvest limits in consideration of the information included in the Subpopulation 
Status Report, Harvest Assessment Report, and Consultation Report. 

 Board/HFTCC determination if TAT/TAHs will be re-assessed and the format they 
will use to coordinate their efforts (e.g., joint public hearing, written hearing, etc).  
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2. BACKGROUND 

In May of 2018, the Southern Hudson Bay Polar Bear Advisory Committee (hereafter, 
Advisory Committee) was formed. The purpose of the Advisory Committee is to promote 
cooperation and coordinated decision-making by co-management partners with 
responsibility for polar bear management in the Southern Hudson Bay Polar Bear 
subpopulation.  The Advisory Committee is comprised of representatives from the 
governments of Canada, Nunavut, Quebec and Ontario, as well Nunavut Tunngavik 
Incorporated, Makivik Corporation, and Cree Nation Government (at the advice of Cree 
authorities, the Cree Trappers Association will be included in future deliberations).  The 
Nunavut Wildlife Management Board, Nunavik Marine Region Wildlife Board, Eeyou 
Marine Region Wildlife Board and Hunting, Fishing and Trapping Coordinating 
Committee participated in Advisory Committee meetings as observers. 

The first charge of the Advisory Committee was to coordinate information gathering to 
support a joint process for determining new Total Allowable Harvest (TAH) / Total 
Allowable Take (TAT) limits. To that end, a Technical Working Group, which reports to 
the Advisory Committee, was formed. The Technical Working Group completed two 
reports: (1) Southern Hudson Bay Polar Bear Subpopulation Status Report, September 
2019 and (2) Provisional Harvest Risk Assessment for the Southern Hudson Bay Polar 
Bear Subpopulation, June 2019 (hereafter, Subpopulation Status Report and Harvest 
Assessment Report, respectively. The Subpopulation Status Report summarizes the 
best available scientific and Indigenous Knowledge information about polar bear 
abundance, estimated trend, body condition, reproduction and survival, behaviour, and 
environmental conditions.  The Harvest Assessment Report forecasts the impact of a 
range of different potential harvest levels on subpopulation abundance in consideration 
of management objectives and projected changes in future sea ice conditions.   

Engagement sessions were held during the fall of 2019 and winter of 2020, wherein the 
information included in the two technical reports was shared with Indigenous rights 
holders and questions were asked about community views about polar bear.  
Engagement occurred through the sharing of written documents, community meetings, 
and a user-to-user meeting, which brought together rights holder representatives from 
across the subpopulation. Attachments 1 (Nunavik Inuit), 2 (Nunavut Inuit), and 3 
(Ontario Cree) summarize the outcome of community engagement sessions. This report 
summarizes the outcome of the user-to-user meeting itself. 

 

3. SOUTHERN HUDSON BAY POLAR BEAR USER-TO-USER MEETING 

3.1. Purpose and Participants 

A user-to-user was held on February 25-26, 2020 at the Courtyard Marriott (Downtown), 
Montreal, Quebec. The purpose of the meeting was (1) for Indigenous rights holder 
representatives to meet with management authorities and receive up-to-date scientific 
and Indigenous Knowledge information from recently completed studies; (2) for 
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Indigenous representatives to share their views about the status and management of 
Southern Hudson Bay polar bear, including views relating to management objectives, 
non-quota limitations, harvest needs, and how harvest quotas are shared among 
Indigenous user groups (i.e., harvest allocation); and (3) to make consensus 
recommendations pertaining to management objectives, harvest needs, and harvest 
allocation (see Appendix A: Letter of Invitation). 

The meeting was co-chaired by Adamie Delisle Alaku from Makivik Corporation and 
James Eetoolook from Nunavut Tunngavik Incorporated. A professional moderator, 
Carole Spicer, facilitated the meeting. In total, there were 57 participants, representing 
the following organizations: 

Local Hunting and Trapping Organizations and Regional Wildlife Organizations 

 Nunavik: Nunavik RNUK, Inukjuak LNUK, Kuujjuarapik LNUK, Umiujaq LNUK 

 Nunavut: Qikiqtaaluk Wildlife Board, Sanikiluaq HTO 

 Eeyou Istchee: Cree Trappers Association (community-level) 

Indigenous Land Claims Organizations 

 Makivik Corporation (Makivik) 

 Nunavut Tunngavik Incorporated (NTI) 

 Cree Nation Government (CNG) and Cree Trappers Association (CTA) 

Wildlife Management Boards / Coordinating Committee 

 Nunavik Marine Region Wildlife Board (NMRWB) 

 Nunavut Wildlife Management Board (NWMB) 

 Eeyou Marine Region Wildlife Board (EMRWB) 

 Hunting, Fishing and Trapping Coordinating Committee (HFTCC) 

Governments  

 Environment and Climate Change Canada (ECCC) 

 Nunavut Department of Environment (Nunavut DOE) 

 Ministère des Forêts, de la Faune et des Parcs du Québec (Québec MFFP) 

 Ontario Ministry of Natural Resources and Forestry (Ontario MNRF) 
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A complete list of user-to-user meeting participants is provided in Appendix B.  

Ontario coastal First Nations were engaged prior to the meeting by ECCC. As Ontario 
Cree do not harvest polar bear under a formal TAT/TAH system, ECCC recommended 
that engagement would be most productive through a separate process focused on 
issues of interest in the communities, such as reducing human-polar bear conflict and 
sharing information about tourism best practices, rather than a user-to-user meeting 
focused on harvest. 

At the user-to-user meeting, the agenda (English and Inuktitut) and presentation slides 
(English) were projected for all participants to see and follow along (see Appendix C: 
user-to-user meeting presentation). Copies of the presentation translated into Inuktitut 
were distributed to all participants requesting them. 

In the synopsis below, the names of participants that asked questions for the presenters 
and/or made remarks are attributed to the organization or community that made them, 
but not individuals to respect privacy. 

3.2 User-to-User Meeting Sessions 

3.2.1 Opening remarks and meeting purpose 

Welcome delivered by co-chairs Adamie Delisle Alaku (Makivik) and James Eetoolook 
(NTI). A prayer was delivered, and participants introduced themselves. 

Caroline Ladanowski (ECCC) provided an overview about the organizations involved, 
past voluntary agreements to ensure sustainable harvest, and the decision-making 
process for determining new TAT/TAHs.  It was noted that the completion of a new 
subpopulation abundance survey in 2016 was the trigger for re-assessing harvest 
levels. She explained that this meeting is an opportunity for Indigenous rights holders to 
meet with management authorities and discuss this recent science, as well as 
Indigenous Knowledge, and make their own recommendations.  It was noted that 
harvest limits will not be determined at this meeting, rather they will be determined by 
the Wildlife Management Boards and the information shared here will help inform the 
Boards’ decision processes. 

Discussion 

 Which survey was used to make the last TAT? Which year was the subpopulation 
abundance estimate of 943 number established? 

o Answer: The previous estimate was made in 2011-2012 and was the basis for 
the TAT/TAHs currently in place. 

 Was this done without using Inuit Knowledge? 

o Answer: the 943 estimate was made from a strictly scientific survey. However, 
decisions about TAT/TAHs are made by the Boards and the Boards consider 
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both science and Indigenous Knowledge in their decision-making. The 943 
was arrived at from a study that was strictly scientific. 

 Who was involved in making this new abundance estimate – what governments and 
were Inuit involved? 

o Answer: the next presentation will go over this detail.  There were a number 
of different studies that were completed by different groups of partners. This 
will be more clear after the presentation. 

3.2.2 Subpopulation Status Report  

Three presenters shared the information in Appendix C. Joe Northrup (Ontario MNRF) 
presented the most recent and historical population estimates, as well as information 
about changes in polar bear body condition, reproduction and survival.  Mark Basterfield 
(NMRWB) presented information derived from several Indigenous Knowledge studies 
(Nunavik Inuit, Nunavut Inuit, and Eeyou Istchee Cree). Guillaume Szor (Quebec 
MFFP) presented information about current and historical harvest levels. 

Discussion 

 Nunavik Inuit representative: What is the basis for number for the estimates on the 
number of cubs? 

o Government of Ontario: some of the numbers come from aerial surveys, 
some from recapture studies. Because the methods were different you have 
to be careful about making direct comparisons of the estimates collected in 
different years. 

 Nunavik Inuit representative: What is the status of the management plan for 
Quebec?  

o Government of Quebec: consultations have been conducted and a draft has 
been completed. A working group is making final revisions before the plan is 
submitted to the NMRWB, EMRWB, and HFTCC.  

 A comment was made about the Male/Female ratio (the comment was not 
translated) 

 Nunavik Inuit representative: Was there Inuit participation in aerial surveys? 

o Government of Quebec: Yes. Inuit representatives participated both in the 
2012 and 2016 surveys, on the planes and helicopters. 

 Nunavik Inuit representative: How close did the survey get to Puvurnituq? 
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o Government of Quebec: The survey went to the northern limit of the Southern 
Hudson Bay management unit, which is between Inukjuak and Puvurnituq, as 
per the flight path on the map. 

 Nunavik Inuit representative: In what month were the 2011/2012 and 2016 aerial 
surveys done? 

o Government of Ontario: September. The survey is timed for when all bears 
are on shore, before females go into their dens 

 Nunavik Inuit representative: How far inland did the survey go in Nunavik? In 
Ontario? 

o Government of Ontario: 30 km in Nunavik, 60 km in Ontario 

 Nunavik Inuit representative: it should go 60km inland as well, more bears are 
observed inland now. 

o Government of Quebec: the only bears seen in the aerial survey in Quebec in 
the fall were around Long Island. Biologists intend to do more consultation 
with Inuit on these matters in order to ensure the best possible survey design 
in the future. 

 Nunavik Inuit representative: How to you choose the Inuit observer? 

o Government of Quebec: in Nunavik, the LNUKs name the person. 

 Nunavik Inuit representative: We are concerned this process wasn’t respected last 
time 

 Nunavik Inuit representative: did you also go around Bear Island between 
Kuujjuarapik and James Bay? 

o Government of Quebec: Not sure where Bear Island is, but all of the flight 
paths were recorded on the map.(Once the location of Bear Island was 
confirmed, it was confirmed to the participant that this island had indeed been 
surveyed). 

3.2.3. Harvest Risk Analysis 

Presentation by Eric Regehr, University of Washington (Appendix C). Eric Regehr is the 
modeler who conducted in harvest risk analysis in collaboration with the Technical 
Working Group.  His presentation included a description of the modelling approach, the 
biological scenarios that were examined to account for projected changes in future sea 
ice conditions, and the model-derived predictions for the impact of harvesting at 
different levels of intensity.  

Discussion 
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 Nunavik Inuit representative: government has moved very slowly.  It is not meeting 
its own objectives in a reasonable time frame.   

 Nunavik Inuit representative: In relation to the point that risk increases if the interval 
between surveys is lengthened: Inuit try to flag issues and changes in wildlife – it 
can take a long time for political will to act. Decisions are dependent on Ministers.  

o Eric Regehr: the Technical Working Group recommends that a new survey be 
completed every 5 years – this has been achieved recently and it is 
anticipated that they continue to happen every five years.  

 Nunavik Inuit representative: Very difficult to work with Minister’s view since it’s our 
health and well-being is on the line every day. Minister efforts/timelines do not 
respect this fact whatsoever. 

 Nunavut Inuit representative: What other species have been seen to benefit from 
this type of modelling?  

o Eric Regehr: This type of modelling approach has been used for many 
different species, notably waterfowl, and is a common model used in wildlife 
management. One conclusion of the modelling is that this subpopulation was 
able to sustain a fairly high level of harvest compared to other subpopulations 
in the past.  It has been quite productive. Work done in the Chukchi Sea west 
of Alaska indicate that the population was overharvested by a sport hunt, but 
has increased as a result of stopping the sport hunt. 

 Nunavut Inuit representative: Our forefathers were constantly hunting seals and 
didn’t see a lot of bear. Numerous bears are a nuisance to people. They endanger 
lives and impact eider colonies and seal populations. We feel that a higher removal 
rate will not lead to the extinction of polar bears. There will be a lot of debate 
between scientific views and Indigenous views. Not including Indigenous views is 
very frustrating to us. These are our lives that are at stake, and our hunters are not 
being heard.  

 Nunavik Inuit representative: The Inuit experience is completely different from the 
numbers.  

 Nunavut Inuit representative: This presentation is lacking traditional knowledge. 

 Nunavik Inuit representative: In Inukjuak, people are harvesting polar bear because 
they have to, not because they want to. Polar bears are arriving. Not comfortable 
with polar bears near homes. Can no longer use igloos because of polar bears. They 
are vicious animals. 

 Nunavik Inuit representative: Regarding the aerial survey estimates of 943 bears in 
2011 and 780 bears in 2016 – Why such a drastic drop? Because we caught too 
many, or because the bears were declined for other reasons, such as starvation or 
low reproduction, or are the numbers not exact? We didn’t harvest many during 
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other years. Sometimes we harvested less than we agreed. We have to make a 
decision based on that study, we probably will have another study soon. What if they 
are down to 650 now? Inuit experience is an increase in sightings and an increase in 
interaction with polar bears, from almost nothing in the 1950s to polar bear warnings 
now. Why is there such a discrepancy? 

o Eric Regehr: there is uncertainty in aerial survey estimates. We can’t say the 
population has declined by an exact amount. The analysis did account for that 
uncertainty. Possible reasons the population may be in decline include 
scientific observations that females are in lower body condition now than in 
the 1980s and survival of young bears has been lower. The situation is similar 
in Western Hudson Bay. There may be more bears near the community 
because they spend a month longer on land now than they used to. 

 Nunavik Inuit representative: The presentation shows a lack of use of traditional 
knowledge. We have experienced polar bears increasing in population. We moved 
to Inukjuak from camps in 1963. When I was a child in the camps, there were no 
polar bears, not even tracks. We would have been afraid if tracks had been found. 
When I was twenty in the 1970s the polar bears started coming back. We have been 
harvesting now, not because we want to, but because we have to. I’m only talking 
about Inukjuak. Did you start studying polar bears 100 years ago? When you talk 
about declining numbers, it means to us that they were in another region and then 
they moved to our region. In the past, we had dog teams and igloos. We did not 
worry about surprises because we had our dogs. They will notify you, because if a 
polar bear wants to attack a human being, it is vicious. We only use cabins now, 
because you never know what the reaction of a polar bear will be.  

 Nunavik Inuit representative: In the 1980s I harvested with my parents. Usually, 
there were no polar tracks and bears only had one cub. Now we see 2-3 cubs and 
there have been fatal maulings of Inuit (in Nunavut). Once the ice melts, the polar 
bear lands and disturbs the community. I don’t know where the idea came from that 
as ice melts the polar bear declines. We want to manage ourselves, not to be told by 
people from other countries.  

 Nunavik Inuit representative: We have seen more and more cubs. Increasing 
numbers of bears. Bears are a disturbance on land. This is immediate issue and 
requires real-time strategy. 

 Nunavik Inuit representative: Where did they get their Traditional Knowledge to work 
into the modelling scenarios? Only 3 communities of Traditional Knowledge? There 
are so many communities…frustration. Why not more?  

o Eric Regehr: In the model, Scenario 1, which assumed polar bear would not 
be strongly affected by sea ice reductions in the next 30 years, was included 
on the basis of Traditional Knowledge. Traditional Knowledge was not a big 
part of the modelling.  
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 Nunavut Inuit representative: The lack of Traditional Knowledge in the modeling is 
frustrating. 

 Nunavik Inuit representative: We need to incorporate more traditional knowledge. 
How was Inuit knowledge put into the modelling? 

o Eric Regehr: in Scenario 1 – Inuit knowledge influenced this scenario, which 
predicts an optimistic future with a population capable of supporting a high 
level of harvest. This would be the most consistent with Inuit Traditional 
Knowledge. This is not a claim that all facets of Inuit Traditional Knowledge 
were incorporated, but one scenario is consistent with Inuit Traditional 
Knowledge.   

 Nunavik Inuit representative: The Inuit Traditional Knowledge shouldn’t just come 
from 3 communities. Was information gathered from Ontario and Sanikiluaq? 

 Eeyou Cree representative: it is hard to come to grips with the numbers from the 
aerial surveys. I represent 6000 Cree hunters from the coast and they talk about 
polar bear. A unter from Waskaganish, after he was married in 1947, went to 
Charlton Island and saw no polar bears in 40 years. He told me he saw 12 polar 
bears just this last spring. This supports what the people from the north are saying. 
The scientific knowledge doesn’t correspond to what we see.  

o Eric Regehr: no scientific knowledge was gathered or used before 1980s. The 
only indications for decline are between 2011 and 2016. It is possible that the 
decline between 2011 and 2016 is the start of something, but it is possible 
that it is just a short term decline. There is no strong scientific evidence now 
that it is a long term decline. 

3.2.4. Indigenous Knowledge Presentations 

The Subpopulation Status Report included a summary of recent Indigenous Knowledge 
studies and consultations that have been conducted and written up as papers or 
reports.  This session of the user-to-user meeting was intended to allow Inuit and Cree 
participants to state their views and observations and speak on behalf of their 
communities.   

Lucassie Arragutainaq delivered a PowerPoint presentation on behalf of the community 
of Sanikiluaq which emphasized that Inuit in his community need to hunt for cultural and 
food reasons. He stated that there is a need to establish natural balance. He indicated 
that Nunavut Inuit do not hunt polar bear family groups. Cubs can be harvested with 
permit from the Government of Nunavut. One of the issues being seen is that polar bear 
are impacting bird colonies. Eider are very important for the diet of local people and one 
polar bear can eliminate a whole colony. There have been increasing observations of 
polar bears and bears are damaging human property. The Inuit conception is 
CREATOR>environment/wildlife>man. Honour the creator. But now we see 
MAN>environment/wildlife>creator. We are seeking a balanced system: Information > 
TK, science > Management decision.  
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Following Lucassie’s presentation an open discussion occurred. Each bullet below 
signifies a different person making the comment. 

Discussion 

 Nunavik Inuit representative: We need to consider all harvesters in a management 
plan, not just Nunavut harvesters. Need to consider Nunavimmiut, Quebec and 
Ontario Cree.  

 NTI co-chair: clarifies that Nunavut Inuit can’t decide for Nunavik communities. 
Nunavik Inuit have their own organizations. The Nunavik Wildlife Board can make its 
own plan. Nunavut cannot tell Nunavik what to do. We have to work within our own 
Agreements. The Nunavik Inuit and the Cree have to make their own decisions. Our 
boundaries are an obstacle when we have to work together.  

 Makivik co-chair: co-management does not work. We harvest the same wildlife. 
Wildlife Boards must work together. We need to improve our collaboration. We need 
to ensure that it can work. Right now, we are not at the same level in our 
management of the populations. We clash instead of co-managing these resources. 

 Nunavik Inuit representative to Nunavut Inuit: your management plan, are you are 
still under NWT law/jurisdiction? Can you clarify this idea of pre-existing rules and 
Nunavut’s new management plan? It sounds Nunavut does not disagree with the 
management system that is in place now in Southern Hudson Bay, but you are not 
alone with that subpopulation. Many groups are in the zone. We can only say that 
the whole zone needs a management plan. If only some do it, it will be ineffective. 
Put management plans together and have a common agreement.  

 Nunavut Inuit representative: We are used to the management system now. At one 
time Nunavut was part of NWT, but all of the Nunavut communities got together and 
in 2019 they started applying a new management plan. Many Nunavut Inuit disagree 
about the need to harvest males at a 2:1 ratio compared to females.  We were asked 
to kill too many males and want more balance.  Now we have a management plan, 
not everyone agrees with it.  

 Inuit representative: Animal rights groups are interfering with the daily life of Inuit. 
There is a need for more collaboration. Improvement is necessary. We are here 
because it’s not working. Framework and structure is there, we just need to grease 
the gears and keep working. Very important: why is it that we share the same 
resources but operate with a lack of cohesion in resource management. 

 Cree Trappers Association representative: if we do it piece by piece, it won’t work. 
I’m here to come up with a global plan. We need to compromise, to find a plan that 
we can be comfortable with and implement it. I’m not going to just manage wildlife 
my way in my area, it’s just not going to work. 

 We must compromise and have one management plan that is accepted (regardless 
of losses/gains) by all.  
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 Request to see a copy of the Nunavut polar bear management plan. 

 Nunavik RNUK: the agreements, from 1975, the implementation has not been 
completed. Hunters were charged by officers and police. In 2007, the NMRWB, 
when we reached the communities, we know what they value with respect to the 
Polar Bear. Knowledge was passed on from generation to generation. There are two 
systems of knowledge. We have management practices. We try not to hunt in June, 
July and August. There are islands where we hunt for food and other wildlife. If there 
will be decisions, there is data that goes into computers. The three communities in 
question, they try to follow. Not only polar bears; caribou are declining and 
waterfowl. Inukjuak has good hunters.  

 Nunavik RNUK: We have established practices, even if they are not written. They 
will be written down. Once we get everything documented we should be set. We do 
tell our harvesters not to harvest cubs/females with cub, or bears in the den. 

 In this discussion, SHB, JB, Sanikiluaq plus Cree nation. Scientists and Biologists 
have knowledge, and they provided us with data dated by 4 years. Inuit provide 
information that is up to date. We need to do something to resolve this issue.  

 Cree representative: Not sure which way to go. Science provides numbers from 4 
years ago, we are presenting real-time TK. We want up-to-date information. We do 
not have a limit, but would like a proper system. Question to Sanikiluaq PB 
population in the past years. Do you believe it fluctuates from year to year? 

o Nunavut Inuit Response: from 2011 the population estimate went down, but 
after a 2:1 implementation and in last two years we have seen that the 
population has increased. 

 Cree representative: Are the bears healthy and do they produce multiple cubs? 

o Nunavik Inuit representative: Polar bears sometimes have 2 or 3 cubs now. 
The polar bears are healthy and abundant.  

o Nunavut Inuit representative: yes, lots of polar bears. They are abundant.  

 Nunavik Inuit representative: Inukjuak hunters don’t have funds to do monitoring. 
The survey and research that were done and models, we discuss this every day. 
Polar bear is not our main diet, but we want to hunt as a source of revenue. We did 
not have rules imposed on us, and the only rule we had was to get ear tags. The 
international community was concerned when we took 72 bears. We had to agree to 
kill fewer bears, and there was no compensation for the bears that we could no 
longer kill. We had to agree to the survey results. We need to work together to have 
a clear estimate. I do not agree with using the models. We need to work together. I 
guess the next survey will be in sept 2021. We should continue to harvest as we are 
and wait for new data. But we need a common management plan in the Hudson Bay 
zone.  
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 Nunavut Inuit representative: polar bear numbers are increasing.  

 Nunavik Inuit representative (Inukjuak): regarding surveys/research/models we don’t 
understand or agree. In 2011, we harvested 72 for commercial purposes. There 
were a lot in our area and there were no rules or regulations at that time. The only 
rule was not to deplete the tags. So we started agreeing with the numbers but we 
had to take away from the harvesters/rights without being offered compensation. We 
do not agree with the old outdated survey results. We want to work together to get a 
concrete estimate and plan from there. I agree to working together but not with using 
those models as a foundation. We need new data to work with. And before we reach 
that stage we practice with what we know. If the numbers are declining then we can 
assess. But all TK suggests numbers are increasing. Science says no. We need a 
management tool that will work with all involved. We have to have a common 
management plan for the SH bay. 

 Nunavik Inuit representative (Inukjuak): I haven’t seen anything yet that works well 
for me. We are speaking for our Nunavik hunters. Sanikiluaq hunters always have 
25 while we get less every year. They want additional catch to increase their 
number. We want the same allowable catch as Sanikiluaq. If our total is reduced, 
Sanikiluaq’s should be also. The combined population of our 3 communities is 
greater than that of Sanikiluaq.  Greater community population with less TAT 

 Nunavik Inuit representative (Inukjuak): when we hunted 72 bears, Sanikiluaq was 
worried about the impact of the reaction of the International community and on their 
sale of polar bear skins. A number of young boys got their first catch.  Sanikiluaq is 
becoming greedy. It is not thinking about any other communities. How can we better 
manage our polar bear harvest with our Indigenous knowledge? We had a meeting 
in our community and we did not agree to be trampled down, and we want instead to 
use our traditional knowledge.  

 Nunavik Inuit representative (Inukjuak): Our community was a big focus, people 
came to our community because they said we were contributing to a decline.  
Sanikiluaq is now requesting an increase to their quota, with no thought for other 
communities. We are concerned about smaller surrounding communities because 
they are our family. There was no knowledge of zone etc. in 2011. 

 Nunavik RNUK representative: The studies from 2011 and 2016 are way past and 
no longer count. If the next study is coming in the next two years, it would be good to 
have a workshop in the winter of 2022. We want to work with the most up-to-date 
information. In Nunavik, we had no quota as in Sanikiluaq. The community reps 
have an expectation to go home with good numbers for their communities. What will 
be the outcome of this meeting? We were told this morning that we aren’t to talk 
about numbers, the co-management is up in the air, so what are we doing here? 
Next time we do a conference like this, I would like to have the most up-to-date 
figures.  
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 Nunavik Inuit representative: Government has not kept the agreements. We focus 
on TK and will not change.  

 QWB representative: There seems to be a big difference between science and ITK. 
As a biologist, this concerns me, we are all studying the same thing. Maybe the 
pictures are not as different as we think. The scientists are not saying that the 
populations are declining. The two numbers are not statistically different. Looks like 
the population might be stable. Inuit mention safety. This needs to be addressed 
head on. Science has not put Indigenous knowledge into the modeling. Projections 
over 30 years is too long, 10 years might be more concrete. Maybe the Inuit and 
Cree should work together and make their predictions. There should be a shift in 
how the science and Indigenous knowledge work together.  

 Cree representative: when there is new data it would be good to have a workshop 
with up to date information. We are not the same as Sanikiluaq. We need to discuss 
co-management for the whole area. What is the end result of this meeting? Co-
management question is up in the air. No quota talks? 

 Nunavik Inuit representative: concerned there is big difference between TK and 
science. But the difference isn’t what we think. We are all talking about the same 
thing. RE: human conflict, then users are the ones who know. Science looking 30 
years ahead…wow that’s what an elder can do…perhaps look at 10 years and 
communities may listen.  

 Perhaps Inuit and Cee should get together to make their own independent 
predictions about the future and come together with ideas on TAT.  Shift in how Inuit 
and Cree work together. 

 Cree representative: Started seeing polar bears ten years ago now see them 
annually. We hear that everyone says there are too many polar bears now we want 
to start our harvest but the Government distributes tags and we want our share. In 
2021 there will be another study and we are anxious to hear what TAT we can have 
for our community. 

 Nunavik Inuit representative (Umiujaq): Disagree with the allocation to Sanikiluaq, 
Umiujaq wants to have more bears. They expect that after the 2021 survey, more 
bears will be allocated to Umiujaq. 

 Nunavik Inuit representative (Kuujjuarapik): Disagree with the 2016 survey. They 
see more bears in Kuujjuarapik than ever. We are not interested in using those 
numbers. We see Polar Bear all the time now. Numbers are already outdated. 

 Nunavik Inuit representative: The management authorities should meet first to 
discuss how they will distribute the tags. Government just purposely fragments all 
the Inuit so there will never be a resolution. Government has no respect. We need to 
re-identify zones. The way the zones are marked it is almost impossible without a 
great amount of arguments about TAT and zones. It would be easier for Nunavik to 
be split in two regions to benefit the agreements.  
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 Nunavik Inuit representative: We have no choice but to use these stupid zones 
(referring to the map of the SHB sub population boundaries). The government did 
this. It doesn’t satisfy the Inuit people. Would like to see zones change for the Inuit, 
for their self-respect and dignity. My father didn’t care about borders and would hide 
from wildlife officers in the NWT. Polar bears aren’t friendly like people down here 
think. We worry men will be attacked when they go on the land. Bears camouflage 
themselves by covering themselves with mud. A woman from George River was 
nearly killed by a camouflaged bear. Change the zones (the management units) to 
respect the limits of the agreement. Then hunters would manage their territory as 
caretakers. Not all hunters want pelts. The map (management units) should be 
something the Inuit of Canada are comfortable with. 

3.2.5 Eeyou Istchee Cree Perspectives  

Comments were delivered by Fred Tomatuk (CTA), Alan Penn (advisor to CNG), and 
Bert Moar (CTA) 

Fred Tomatuk stated that the Cree of Eeyou Istchee feel: the number of encounters with 
polar bear has been increasing, especially in the south (Waskaganish). The bears that 
Cree encounter appear to be healthy. Workshops are being held to discuss and address 
defense of hunters, including new techniques for scaring off bears with blanks, etc. 
Encounters with polar bears are reported and forwarded to the Quebec Government.  
The Cree of the Eeyou Marin Region would like to have a quota allocated to them to 
take into account defense kills.  Finally, the Cree Trappers Association could be a 
decision making body and participate in proceedings to see that Cree get a fair and 
equal chance to participate, understanding that the animal is culturally very important to 
the Inuit. 

Alan Penn stated that the CNG is a signatory to EMRLCA, including the overlap area. 
There is a strong collaborative relationship with Makivik. The relationship with the Cree 
of the west coast of James Bay (Ontario) also should be considered.  In terms of its role 
in the co-management process, CNG is similar to Makivik and CNG has an interest in 
ensuring collaborative management.  

Bert Moar stated that the economics of trapping are difficult now. Reasons include 
forestry, moose hunting outfitters, anti-trapping activists, and pollution of rivers and 
lakes. The sale of fur doesn’t pay. One lynx pelt was once worth $1000, now only $50. 
Now some don’t sell the fur, they just trap for the meat. Younger people don’t respect 
the animals, don’t listen to elders. Charlton Island – about 10 families camp there. A 
polar bear once knocked a cabin door down, an old man shot his shot gun into the 
ceiling to scare the bear off. People are concerned and are now not visiting certain 
areas. Moose are now moving north so things are changing. 

Discussion 

 Nunavik Inuit representative: responding to the issue of human safety and the 
use of deterrents - don’t use anything noisy. The polar bear can go deaf and it 
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needs its hearing for hunting seal. Better deterrents available: such as bear 
guards. 

 Nunavut Inuit representative: Do you see more bears than before?   

o Response from Cree Trappers Association: yes. The waters around 
Charlton Island and Cape Hope aren’t freezing anymore. There is a lot 
more water in winter months than there was before. Presence is 
increasing. More sightings and encounters. Some Polar Bear are not 
migrating. Also noted that just because there are more tracks doesn’t 
mean more bears. So caution to use that as an indication for TAT ideas. 
We are having a lot more open water than in years before. 

 Nunavut Inuit representative: How many bears have you killed since 2011? You 
want to have a higher number in the future, so how many have you killed for 
survival?  

o Cree Trappers Association: About five bears in the last ten years. The last 
excursion to get a polar bear was 10 years ago, only one taken, got $350. 
Now, it’s worth half of that. We want enough tags to be able to take one or 
two bears every year. But I am flexible. When we have a management 
plan we can all live with, what is important to me is that we have a small 
sentence at the bottom saying that the Cree have Defense of Life and 
Property kills. 

 Question: do you have to kill for safety and how many since 2011?  

o Cree Trappers Association: yes a few times.  Five kills in the last ten 
years. We are not going to kill for compensation because money is not 
there. More sightings, so we want the management plan to have a small 
sentence that Cree have opportunity to defend themselves. 

o EMRWB: we have summarized these data. 14 bears have been killed by 
the Quebec Cree since 1996. The last one was on Charlton Island in 
2017. 

3.2.6 Review of Day 1; Presentation of Day 2 Agenda 

Summary of Key Points from Day 1 

 Meeting Purpose 

- Government representatives and Inuit/Cree knowledge holders are here to share 
information. The objective of this exchange is so that users can make well-
informed recommendations to the Wildlife Management Boards about the level of 
harvest or other non-quota limitations moving forward.  
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- Government representatives are not here to impose a quota or decide the 
number of tags that will be issued for each community. They are sharing 
information collected over the last few decades using a scientific approach. In the 
same way, Inuit and Cree are sharing the information gathered in their own way 
with other communities, jurisdictions and researchers. 

 Scientific Observations 

- The 2016 aerial survey estimate replaces the 2011/2012 estimate as the best 
available estimate of subpopulation size.  It is lower, however the error estimates 
are overlapping. 

- Other signs such as lower litter size, a low proportion of yearlings, declining body 
condition and declining survival, are concerns that coincide with environmental 
change. 

 Indigenous Knowledge 

- Inuit and Cree communities have been experiencing a higher level of human – 
polar bear interactions.  Human safety concerns and impacts of polar bears on 
other wildlife (seals, eider ducks) are severe. 

- The increase in polar bear encounters could be a result of a higher abundance of 
bears, changing distribution of bears, or changing behaviour by bears (such as 
spending more time on land and closer to settlements).  It could be a 
combination of all three. 

 Management Considerations 

- Polar bear harvest is culturally important to Inuit 

- Communities must determine what level of risk they are willing to take regarding 
both: 

1. The increased potential for human - polar bear conflicts that might result 
from maintaining a large subpopulation to maximize harvest opportunity in 
the long-term 

2. The impact of a higher level of harvest that could become detrimental to 
the survival of the subpopulation 

- Everyone has the right to defend themselves 

- Harvest should be shared equitably 

- Traditional methods of wildlife stewardship are of great importance to Nunavik 
Inuit and feel it should be part of management 
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- Improvements should be made in including users in the planning, conducting, 
and analysis of survey results.   

The planned agenda for day two was then presented, focusing on the following three 
issues and questions: 

 Discussion of user recommended management objectives   

 Discussion of non-quota limitations 

 Discussion on allocation of harvest among user groups 

 Determine where there is consensus among users and where there are 
differences of opinion 

 Describe the next steps 

…………………………………………………………………………………..<End of day 1> 

 

3.2.7 Management Objectives Discussion 

Facilitator began the session by presenting the management options that were 
examined in the harvest risk analysis and asking for rights holder views about what the 
management objective should be for the subpopulation. 

Discussion 

 Makivik co-chair: we are all equal and all have the same goals so we should have 
equal collaboration in the processes. Our hunters are out there every day observing 
and collecting TK and so we want up-to-date data.  

 Nunavik Inuit representative: do Nunavik and Nunavut want to work together and 
have a co-management plan? To discuss harvest limits would be detrimental if we 
do not have an agreement about working together. Is everyone on board to have 
these discussions (i.e. the one’s put forward by the moderator?) 

 Cree Trappers Association representative: we are here to support the process. We 
don’t speak on behalf of the Cree of the west side of the bay. CTA and CNG will 
make a statement, we will support the process as long as we have protection, we 
won’t insist on an increase of harvest. 

 QWB representative: In the process in the past, the TAT was not imposed, but left to 
jurisdictions to manage their own way. But there is confusion because we were told 
at the beginning of the meeting that we were not here to discuss TAT. 

 NWMB asked to provide clarity about the decision process.   
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o NWMB: we are here as observers. We are here to make decisions for 
Nunavut only. We need to collaborate with other jurisdictions. We do not have 
a direct role in the development of a management plan.  

 Nunavik Inuit representative: Nunavut representatives have already made 
statements about the number of bears they want in a quota. But we are here 
because other communities share this population. The only way is to work together. 
Because Nunavut has an agreement, they can’t just say, “Let’s do what our 
agreement says”. They have to be willing to work together on this. Where do we 
begin? Once we’re done, we each will go back to our respective Boards. 

 Nunavik Inuit representative: we are missing things. There is inequality. We haven’t 
heard what the take will be, so it’s hard to discuss.  

 Nunavik Inuit representative: what we are doing here is not from us. We are here 
because of the government. We have never had a quota. This is all new. The 
Minister makes a decision and we are now in the picture. Jurisdictional complexities 
that make us clash. If the provinces and territories cannot come together and work 
with one another then how can we come to a resolution? We all have to come 
together. We have instructions and expectations from the government. The JBNQA 
did not talk about quotas. There is a guaranteed harvest level. There are more polar 
bears than ever before. It has become a dangerous situation for us. It shows that 
Quebec and Ontario do not work together. We need to be open-minded and to 
resolve the problems, because the agreements have so much over-lap. There are a 
lot of issues with jurisdictional complexities which make us clash because we are 
protective of our territories. Our safety is a big concern, we need to tackle our public 
hearings so we can move forward. 

*At this point the Inuit representatives determined it would be most useful to discuss 
things in a closed session for the Inuit and Cree organizations only (no government or 
Board members) so there is no reporting for those discussions. 

3.2.8 Non-quota Limitations Discussion 

Facilitator opened the session by noting existing non-quota limitations, such as sex-
selective harvest of male polar bears and asked for rights holder views.  

Discussion 

 Nunavik Inuit representative: In relation to sex-selective harvest, disagreement with 
applying a 2:1 ratio. This is not Inuit Knowledge.  

 Nunavik Inuit representative: harvesting more males than females is okay, but we do 
not agree to mandated 2:1.  

 NTI representative: when Nunavut changed its system to allow harvest of females at 
up to a 1:1 sex ratio, it doesn’t mean that if you harvest one female for every male, it 
is just an option. It was also noted that some of our hunters want to hunt the biggest 
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bear they can for a hide to make more money, but Inuit have raised concern that 
hunting large males has an impact on the population. We have seen issues with 
male-biased harvesting in other species.  

 NTI co-chair: the federal government has no enforceable regulations to restrict polar 
bear hunting.  Nunavik has no government regulations. This is problematic. 

 Nunavut Inuit representative: under the 2:1 sex ratio limitation, when the TAH is 25, 
it 17 males and 8 females. If we want to increase to thirty, that would be 10 females 
and 20 males.  Asked, if we adopted a 1:1 ratio or increased harvest, what would be 
the impact on the international fur trade. 

o Environment and Climate Change Canada: Canada’s CITES Scientific 
Authority reviews the impact of management decisions on the species and 
make a decision based upon whether the removal is sustainable or not.  The 
ECCC officials here today cannot answer what the outcome of the CITES 
Scientific Authority review will be.  

 Nunavik Inuit representative: there are a lot of younger hunters. It is hard for them to 
distinguish between male and female bears. Some hunters can determine the sex by 
the head and the nose. We would need to teach young people how to distinguish 
sexes.  

 A question was asked of the Government of Nunavut, who explained that under the 
new harvest system that allows up to 1:1 harvesting, there are no penalties for killing 
more males than females  

 Quebec MFFP noted that the harvest in Nunavik has been at approximately a 2:1 
ratio over the years naturally, without it being a rule in the TAT. 

 Nunavut Inuit representative: males and females prefer different habitats. Some 
communities may have more access to one sex than another and so will take more 
bears of that sex. His experience has been that some communities have no problem 
with hunting at a 2:1 ratio, but others have been forced to stop harvesting in a given 
year before their TAH is reached to avoid accidentally harvesting a female.  

 Following a discussion about taste of big adults compared to females and compared 
to cubs, the NTI co-chair explained that in Nunavut cubs can only be harvested with 
special permission. The hides of big males are more valuable for trade and they are 
being used to make traditional clothing. The price of the hide has declined because 
of the wildlife activists. In the past, we harvested for money when we saw a polar 
bear. The population of Inuit is increasing. The children will be harvesters in 15 to 20 
years.  

 Makivik co-chair: explained there are many cultural practices in Nunavik that ensure 
harvest sustainability. These include that we don’t harvest a female with cubs, we 
don’t harvest bears in dens.  When there are multiple cubs, some may be harvested, 
but it is rare. We know not to hunt females with cubs or in the den. But when there 
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are a few cubs, we know they won’t all survive. So in the rare case that we harvest 
cubs then we take the one that is going to die. By sharing and incorporating our 
views we will do a lot of good. 

 Facilitator asked, what other non-quota limitations do you recommend? 

o Makivik co-chair: some Inuit prefer to hunt animals when the fur is at its prime 

o Another representative noted that some Inuit prefer summer bears because 
they taste better.  We are all different, there are different perspectives in 
different communities. 

o Nunavik Inuit representative: against polar bears in zoos. In the past, when a 
mother bear has been harvested biologists would send orphaned cubs to 
zoos. These become skinny, suffering bears. What is the positon of the 
legislators on this question? Inuit say that this is not the way to treat animals. 
What is the law? 

 Environment and Climate Change Canada responded to this question 
and noted that in order to take a bear out of a province or territory it 
requires a permit.  The draft Quebec-Eeyou Marine Region-Nunavik 
Marine Region Polar Bear Management Plan makes a very clear 
statement that this is a practice that is not supported. ECCC will take 
its policy direction from this plan and will not issue permits for 
orphaned cubs.   

 Nunavut government indicated their policy is the same. 

 Cree Trappers Association representative: are months where you can refrain from 
hunting polar bears. For example, our hunters refrain from all hunting in July and 
August, there is only fishing during this time. Is this possible for the Inuit? Is there 
something like that with polar bear? If so, this should be in the management plan. 
With an exception for defense killing. 

3.2.9 Allocation of Harvest between User Groups Discussion 

Facilitator began the session by asking what should the proportional harvest be 
between the user groups moving forward? 

Discussion 

 Makivik co-chair: noted that this is a very difficult conversation. There is a context 
of a court case and appeal about limits imposed on us. We were not going to go 
into numbers, but we all concur that this will happen down the road once we have 
a joint meeting. We concur that there are too many bears and that there is a 
safety issue. Our approach is that we do not fear for these animals, because we 
do know that reports of skinny bears and poor body condition are misleading and 
result from the timing of your research (when the females are coming out of the 
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den) and the impact of collars. We are skeptical about your research, because 
we are hunting healthy animals. We are at an impasse here.  

 Facilitator sought input about an earlier remark about harvest allocation needing 
to be equitable, that one group is not detrimental to another.  

o Makivik co-chair: the fact that are 3 communities in Nunavik and 1 in 
Nunavut creates tension. It pits communities against each other, like 
children fighting over a portion of a pie. It is hard for us to establish where 
to draw the line on what is equitable. The pie has to be shared, but there 
are no tools to serve. So people serve themselves. No right balance, so it 
is tough to draw a line about what is equitable. 

 Nunavut Wildlife Management Board representative explained the example of the 
Baffin Bay polar bear Joint Commission between Canada and Greenland. In that 
case there was agreement on what the harvest should be and how it should be 
shared between Canada and Greenland. Agreement was possible because there 
was support from Hunters and Trappers Organizations. 

 Eeyou Cree representative: I spoke this morning of producing a skeleton of a 
polar bear management plan.  We are going to have to deal with numbers 
eventually. I think we need to talk about numbers. The earlier we flag the 
numbers the better we can plan. For the sake of discussion we should have 
numbers and get on with a management plan. 

 Nunavik Inuit representative: hunters must be well-informed. Allocation must be 
discussed to allow communities a chance to contribute. We have to discuss what 
we want to harvest. I think that numbers should be discussed. The 
representatives speak on behalf of the hunters. The discussion can be 
postponed, but we need to start sooner than later.  

 Makivik co-chair: our wildlife management boards go through their decision 
process, but the decision is changed by government. Government always uses 
science, it doesn’t take into account Indigenous Knowledge. We need to combine 
the two. If we must talk about numbers, so be it.  

 Makivik co-chair: we always try to fit into a scientific approach but never get what 
we want. At the end of the day, it is left up to the Minister. Work with us and you 
will have the most up to date facts. We all want the best for our people. 

 Nunavut Inuit representative:  we submitted our proposal yesterday. We do not 
want a reduction in harvest. 

 Nunavik Inuit representative: according to the last research results, 49 bears 
were taken. But we feel we need to raise the number of bears. We don’t like it 
when we all agree and the government changes the decision later. Government 
authorities make the decision for us. The research data we have is so old, we are 
making uninformed decisions.  
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 Nunavik Inuit representative: our people are expecting decisions on TAT and we 
need decisions to be made in this room. What information are we to take back 
home? Because we don’t want to argue amongst each other and have a negative 
meeting. It would be ideal to talk about our own perspective. Sanikiluaq has its 
25 TAT established by the NMWB. There is no TAT in force on the mainland. 
What should our coastal area TAT be?  We have caught 6 polar bear inland, will 
they be included in the counts? We need to decide what the take is, depending 
on the population. Whatever it is, it should be split equally. The population is 
increasing. If we were to follow the first scenario, the bears should be distributed 
according to the population. Ontario and Quebec can harvest any time and for 
defense. In 2021 there will be another count. We put up with a lot of things as 
Inuit people. Nunavut has said they don’t want to change the number. If we don’t 
make a decision, someone will make it for us.  

 Nunavik Inuit representative: our people are expecting a TAT. Practice is not 
going to change until there is a decision. It would be nice to talk about our own 
perspective instead of what had been forced upon us. Government is trying to 
hide things in their writing. All harvest should be equal and our harvest levels 
should increase. Distributed according to the population. Anytime defense kills. If 
we cannot come to a decision then someone else will make a decision for us. 

 Nunavik Inuit representative (Inukjuak): if we get a lower number, we will be 
unhappy, because Kuujjuarapik and Umiujaq need to be considered too. For the 
communities to split the catch evenly, it would be insufficient. What is the real 
purpose of Sanikiluaq not wanting to change that number? 

 Nunavut Inuit representative: we mentioned earlier the number of 25. It is the 
number harvested according our management plan for over 40 years. The hunt 
starts in March, goes to June 30. The 25 bears can be harvested in a few weeks. 
Because of the dangerous encounters and the concern for eider ducks, we 
wanted to keep this number. We discussed this at a recent meeting.  

 Makivik co-chair: do we believe the proposition that there is concern for the bear 
population? Do we all agree with the recent proposal that was given to us? If the 
population was to decline substantially, will the 25 have to change? We are 
talking about numbers we do not need to worry about the population as it is 
stable. If there was a concern and the population decline then quota will have to 
change. But if it is stable then we should come up with a higher number. We 
have had good hunting practices; we have been doing a good job for the past 40 
years. They say we have a good management plan. If we don’t agree there is a 
decline in bears, there should be no quotas. 

 Nunavik Inuit representative: I don’t know where the numbers come from. We 
have had good sustainable harvest this whole time.  
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 Makivik co-chair: we need to establish what we agree on. In essence bears are 
increasing if we do not see a cause for concern then we do not see a need for 
quota. 

 Nunavik Inuit representative: I don’t agree with the survey, a plan should be 
based more on traditional knowledge. We will avoid hunting mothers with cubs 
that won’t survive if the mother is harvested. We need to continue Inuit hunting 
practices. We want what the Cree Trappers Association representative suggests: 
a nice and established management plan. If we don’t need meat, we will not kill it. 
I think we have good practices. The non-beneficiaries should know that we have 
been looking after our own wildlife for a long time.  

 Nunavik Inuit representative: we are in the same situation as with the beluga. If 
we can come up with a number as a starting point of the TAT. In this meeting, we 
will not discuss the numbers. But the recent surveys in the past, aerial surveys 
are a problem. The population of Inukjuak is higher than that of Umiujaq and 
Kuujjuarapik. They can establish a number as a starting point. 

 Nunavik Inuit representative: our population is increasing. There are definitions in 
the land claims agreement about conservation. We are using different 
government terms. When you take that terminology and use it, should we adopt 
someone else’s decision? Even if it’s going to create conflict? The terminology 
that comes from a different language is used to establish our plan. Our parents 
have told us that the Inuit have to bring their own terminology, because we have 
our knowledge. 

 Nunavut Inuit representative: we have understood that we can try the regulations 
from the government. If there are changes to be made, we can adjust them 
accordingly. We’ve been using quotas for the past 40 years.   

 Facilitator asks for final thought on if there is a number that you want to 
recommend 

 Makivik co-chair: No limit. We don’t see a need for a number, given that there is 
no conservation concern.  

3.2.10 Presentation of Recommendations of the User-to-User Group Participants 

The facilitator used a large flip chart to write down the main conclusions of the 
discussion 

Key outcomes 

 Agreement to work together 

 Suggestion of joint board/council hearings 

 Essential to work within land claim agreements 
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 Joint board decisions to work together, not just on overlapping issues, but on shared 
resource 

Management objective 

 Considering that:  

o Polar bear health is better than presented (by scientists) 

o There are lots of concerns about safety of people with current abundance of 
bears 

o There is a need to ensure that all Indigenous knowledge is included (Inuit, 
Cree) 

 Users identified two new management objectives: 

1. increasing the harvest level  

2. increasing indigenous participation in management of polar bears 

During this discussion, users also stated that: 

 They had concerns that collaring is negatively impacting health of polar bears 
(especially female) 

 Research practices are interrupting mother bears and this should be 
discontinued 

Sex-selective harvest and other non-quota limitation considerations and concerns 

 Sex-selective harvest targeting males at a 2:1 ratio is not based on IK; negative 
experience seen when this has been done in other species 

 Concerns were expressed as of the potential impacts that ending the male-
biased harvest could have on trade. 

 Training for younger hunters is important- as identifying sex requires experience 

 There should be allowance to harvest more males than females, but it should not 
fixed at a 2:1 ratio 

 Always targeting the largest males is a concern 

 Cubs are rarely hunted, in Nunavut it requires a permit and is for special 
occasions 

 Polar bear harvesting is not just for trade 
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 Prefer to hunt when the animals are in their prime; in summer the taste is the 
best, but for fur hunting in the summer is not good. 

 Do not support polar bears in zoos 

Proportional allocation of harvest 

 The allocation of harvest should be discussed down the road with a joint hearing 

 Allocation should be fair and equitable 

 It should be considered that there are 3 communities in Nunavik vs 1 community in 
Nunavut 

 The fact that Inuit (human) population is increasing should be taken into 
consideration 

Incorporate cultural knowledge and tradition 

 Work with Inuit knowledge for accurate data analysis - current scientific data is 
outdated 

 Agreement’s need to be discussed earlier than later 

 There is a need for more involvement with Inuit when determining TAH rather than 
only basing the decision on abundance numbers given by scientists.  

Next Steps 

The meeting concluded with a summary of next steps in the process to re-assess TAH / 
TAT levels and commitment by all too continuing dialog to ensure collaborative 
information gathering, exchange, and decision-making. Next steps include:  

 Completion of a Consultation Report summarizing the information shared and 
feedback received at the user-to-user meeting, as well as community 
engagement meetings. 

 A submission by the Governments of Nunavut, Quebec, and Canada to the 
NWMB, NMRWB, EMRWB, and HFTCC formally requesting that the 
Boards/HFTCC assess existing harvest limits in consideration of the information 
included in the Subpopulation Status Report, Harvest Risk Analysis Report, and 
Consultation Report. 

 Board/HFTCC determination if TAT/TAHs will be re-assessed and the format 
they will use to coordinate their efforts.  
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APPENDIX A. USER-TO-USER MEETING INVITATION 

 

From:  Ladanowski, Caroline (EC) 
 
Sent:   February 12, 2020 8:24 AM 
 
To:  qwbac@niws.ca; kpitsiulak@niws.ca; sani@baffinhto.ca; sani@baffinhto.ca; 

secretary@rnuk.ca; president@rnuk.ca; juupiow@hotmail.com; jqumaluk@hotmail.com; 
salamiva@gmail.com; john.lameboy@ctaoffice.ca; nlouttit@ctaoffice.ca; 
jeetoolook@tunngavik.com; pirngaut@tunngavik.com; vpdewr@makivik.org; 
ggilbert@makivik.org; apenn@cngov.ca; fred.tomatuk@ctaoffice.ca; 
allanhouse@ctaoffice.ca; danielle.st-pierre@mffp.gouv.qc.ca; DGissing@gov.nu.ca; 
Kirsten.Corrigal@ontario.ca; Jakearok@nwmb.com; DNdeloh@nwmb.com; 
mbasterfield@nmrwb.ca; jean-pierre.savard@videotron.ca; 
acoxon@eeyoumarineregion.ca; phale@eeyoumarineregion.ca; 
gdcaron@eeyoumarineregion.ca; m.smart@cccpp-hftcc.com; Ladanowski, Caroline (EC) 
Cc: dlee@tunngavik.com; marie-claude.richer@mffp.gouv.qc.ca; 
Guillaume.szor@mffp.gouv.qc.ca; csmith@gov.nu.ca; Iverson, Samuel (EC); Mdyck1 
@gov.nu.ca; Joseph.Northrup@ontario.ca; Eric V Regehr (eregehr@uw.edu); 
moconnor@makivik.org 

  
Subject:  Invitation to a User-to-User Meeting to Determine Recommended Polar Bear 

Management Objectives and Harvest Needs in the Southern Hudson Bay Management 
Unit on February 25-26, 2020 at the Courtyard Marriot-Downtown in Montreal, QC 

 
Attachments:  SH_Letter_of_Invitation_February_12_2020.pdf;  

1a_SH StatusReport_Summary_EN.pdf; 
1b_SH_StatusReport_Summary_FR.pdf; 
1c_SH_StatusReport_Summary_Inuktitut_Nunvavut.pdf; 
1d_SH_StatusReport_Summary_Inuktitut_Nunavik.pdf;  
2_SH_StatusReport_full_EN.pdf; 
3a_SH HarvestAnalysis_Summary_EN.pdf; 
3b_SH_HarvestAnalysis_Summary_FR.pdf; 
3c_SH_HarvestAnalysis_Summary_Inuktitut_Nunavut.pdf; 
3d_SH_HarvestAnalysis_Summary_Inuktitut_Nunavik.pdf;  
4_SH_HarvestAnalysis_full_EN.pdf 

 
Dear Southern Hudson Bay Polar Bear Subpopulation Harvester Representatives and 
Management Authorities: 
 
I am writing to extend an invitation to your organization to participate in a meeting 
concerning polar bear harvest in the Southern Hudson Bay (SH) management unit. A 
copy of the letter is attached for your records. The meeting will take place in Montreal, 
QC at the Courtyard Marriot-Downtown on February 25-26, 2020. 
 
Purpose of the meeting: 
 

mailto:sani@baffinhto.ca
mailto:secretary@rnuk.ca
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(1) For Indigenous rights holder representatives to meet with management authorities 
and receive up-to-date scientific and Indigenous Knowledge information from 
recently completed studies. 

 
(2) For Indigenous representatives to share their views about the status and 

management of SH polar bear, including views relating to management objectives, 
non-quota limitations, harvest needs, and how harvest quotas are shared among 
Indigenous user groups (i.e., harvest allocation). 
 

(3) To make consensus recommendations pertaining to management objectives, 
harvest needs, and harvest allocation, which will be included in a report forwarded to 
the relevant wildlife management boards / advisory council with authority under 
existing land claims agreements to establish or recommend new Total Allowable 
Harvest (TAH) / Total Allowable Take (TAT) limits and Non-Quota Limitations (NQL). 

 
Organizations involved 
 
Management authority for the SH subpopulation is a shared responsibility of federal, 
provincial and territorial governments (Canada, Nunavut, Québec, Ontario), as well as 
wildlife management boards and an advisory council (Nunavut Wildlife Management 
Board, Nunavik Marine Region Wildlife Management Board, Eeyou Marine Region 
Wildlife Management Board, Hunting, Fishing and Trapping Coordinating Committee) 
and Indigenous organizations (Nunavut Tunngavik Inc., Makivik Corp., Grand Council of 
the Cree (Eeyou Istchee)/Cree Nation Government, and the Cree Trappers Association) 
that derive their respective mandates from land claims agreements. 
 
Regional and local Indigenous organizations and associations also maintain important 
roles in the management and allocation of harvest limits. These groups include: 

 Nunavut Inuit - Qikiqtaaluk Wildlife Board (QWB) and Sanikiluaq Hunters and 
Trappers Organization (HTO); 

 Nunavik Inuit - Regional Nunavimmi Uumajulirijiit Katutjiqatigiinninga (RNUK) and 
Inukjuak, Umiujaq, and Kujjuaraapik Local Nunavimmi Uumajulirijiit 
Katutjiqatigiinningiit (LNUKs); 

 Eeyou Istchee Cree - Cree Trappers Association (CTA) local chapters: 
Whapmagoostui, Chisasibi, Wemindjii, Eastmain, and Waskaganish; 

 Ontario First Nation - Fort Severn, Peawanuck, Attawapiskat, Kashechewan, Fort 
Albany, and Moosonee. 

 
Rationale and process for reassessing harvest limits 
 
The reason for holding February’s meeting is because management authorities have 
accepted a new estimate of subpopulation abundance based upon an aerial survey 
conducted in 2016. The current TAT/TAH limits in Nunavut and the Nunavik Marine 
Region (including the Inuit-Cree overlap area that is also included within the 
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Eeyou Marine Region) are based on a subpopulation abundance estimate derived from 
an aerial survey conducted in 2011 (now out-of-date). Moreover, new scientific 
information and Indigenous Knowledge information have recently been collected. 
 
There is a need to assess harvest levels in consideration of the new abundance 
estimate, recently completed studies, and management objectives. Documents 
summarizing the status of the SH subpopulation and a harvest risk analysis are 
attached for your information. This information will be presented and discussed at 
February’s meeting. 
 
It is important for participants to be aware that harvest limits will not be determined 
at this meeting. Information and recommendations resulting from the meeting will feed 
into wildlife management board / advisory council decision/recommendation processes 
as specified by the relevant land claims agreements.  
 
Formal TAT/TAH limits are not currently in effect in Ontario or Québec, nor in the Eeyou 
Marine Region south of the Inuit-Cree overlap area. However, Indigenous rights holders 
are responsible for the sustainable use of resources under treaties within these 
locations. Information regarding management objectives, along with the 
frequency of defense of life and property kills and/or harvest in Ontario, Québec, and 
the Eeyou Marine Region, will also be considered by the aforementioned wildlife 
management boards / advisory councils when assessing TAT/TAHs in Nunavut and the 
Nunavik Marine Region. 
 
Meeting logistics and funding for travel associated expenses 

Date/time: February 25-26, 2020; 8:30 am to 5:00 pm each day. 
 
Location: Courtyard Marriott Downtown; 380 Rene-Levesque Boulevard West, Montreal, 
QC H2Z 0A6; (514) 398-9999, Toll free reservation center: (855) 398-9998. 
Participants are responsible for booking their own rooms and need not stay at the 
meeting venue. 
 
Travel cost: there are no fees for the meeting. Refreshments and snacks will be 
provided during morning and afternoon breaks. It is expected that government, wildlife 
management boards / advisory council, Land Claims Organizations, CTA executive, and 
regional wildlife organizations (QWB, RNUK) fund their own travel. 
Funding for transportation, hotel, and meal costs will be provided for community-level 
representatives (i.e., HTO, LNUK, community CTA). 
 
While strong participation by all groups is encouraged, meeting space is limited. 
Therefore, we request that each organization identify the individual(s) best positioned to 
represent their organization and determine who among those individuals requires 
financial support. 
 
Confirmation of participation 
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Confirmation of the number of people from your organization that will attend must be 
received before February 14th, 2020. 
 
To confirm your attendance (or that of someone else from your organization) or to raise 
any other questions, please contact Sam Iverson (EM: samuel.iverson@canada.ca; PH 
819-938-5467). 
 
I hope that your organization will be able to participate and look forward to continued 
collaboration on polar bear management. 
 
Sincerely, 
 
Caroline Ladanowski (Environment and Climate Change Canada) on behalf of the 
Southern Hudson Bay Polar Bear Advisory Committee 
 

  



 

38 
 

 

APPENDIX B: USER-TO-USER MEETING PARTICIPANTS 

The Southern Hudson Bay Polar Bear Subpopulation Management and Harvest 

Recommendations: User-To-User Meeting; Courtyard Marriott – Downtown, Montreal, 

Canada, February 25-26, 2020. 

Organization Person Title 

Qikiqtaaluk Wildlife Board James Qilliq QWB Chairman 

Qikiqtaaluk Wildlife Board Michael Ferguson Senior Wildlife Advisor 

Sanikiluaq HTO Eli Kavik HTO Chairman 

Sanikiluaq HTO Lucassie Arragutainaq HTO Manager 

Sanikiluaq HTO Charlie Takatak  

Sanikiluaq HTO Puasi Ippak  

RNUK Jimmy Johanes RNUK Secretary 

RNUK Johnny Arnaituk Jr. RNUK Vice-president 

RNUK Putulik Papigatuk RNUK Treasurer 

Inukjuak LNUK Lasayusi Tukai LNUK Vice-President 

LNUK Inukjuak Simeonie Ohaituk LNUK member 

LNUK Inukjuak Billy Palliser LNUK advisor 

LNUK Inukjuak Jobie Epoo LNUK advisor 

Umiujaq LNUK Lucassie Cookie LNUK member 

Umiujaq LNUK Johnny Kasudluak LNUK Member 

Kuujjuarapik LNUK Willie Novalinga LNUK Member 

Kuujjuarapik LNUK Jimmy Paul 
Angutiguluk 

LNUK President 

Cree Trappers Association - 
Cree communities 

John Lameboy 
 

CTA – EMR Local 
Officer 
 

Cree Trappers Association - 
Cree communities 

Natasha Louttit CTA-EMR Wildlife 
Liaison Officer 

Nunavut Tunngavik 
Incorporated 

James Eetoolook  Vice President 

Nunavut Tunngavik 
Incorporated 

Paul Irngaut Director of Wildlife 

Nunavut Tunngavik 
Incorporated 

David Lee Wildlife Biologist 

Makivik Corp Adamie Delisle Alaku Vice President 

Makivik Corp Gregor Gilbert Director 
Department of 
Environment, Wildlife 
& Research 

Makivik Corp Mark O’Connor Assistant Director, 
DEWR 
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Makivik Corp Barrie Ford Resource 
Management 
Coordinator 

Cree Nation Government Alan Penn Science Advisor 

Cree Nation Government Cameron McLean Coordinator 

Cree Nation Government / 
HFTCC  

Nadia Saganash Wildlife Management 
Administrator 

Cree Nation Government Tania Couture Biologist 

Cree Trappers Association 
(executive) 

Fred Tomatuk  
 

President 

Cree Trappers Association 
(executive) 

Bert Moar Executive Committee 

Cree Trappers Association 
(executive) 

Allan House CTA Executive 
Director 

Canadian Wildlife Service Caroline Ladanowski Director, Wildlife 
Management and 
Regulatory Affairs 

Canadian Wildlife Service Sam Iverson Head, Polar Bear 
Management Unit 

Canadian Wildlife Service Michael Anissimoff Biologist, Polar Bear 
Management Unit 

Canadian Wildlife Service Mark Mills Indigenous Liaison 
Officer 

QC MFFP Danielle St. Pierre Director, Expertise sur 
la faune terrestre, 
l’herpétofaune et 
l’avifaune 

QC MFFP Marie-Claude Richer Biologist, polar bear 
provincial coordinator 

QC MFFP Guillaume Szor Biologist, polar bear in 
the northern Québec 
region 

Nunavut DOE Drikus Gissing Director of Wildlife 

Nunavut DOE Caryn Smith Senior Wildlife Advisor 

Nunavut DOE Markus Dyck Polar Bear Biologist II 

Nunavut DOE Jasmine Ware  

ON MNRF Joe Northrup Research Scientist 

NWMB Jason Akearok Executive Director 

NWMB Denis Ndeloh Director of Wildlife 

NWMB Daniel Shewchuk Chairperson 

NMRWB Mark Basterfield  

NMRWB Jean-Pierre Savard  

EMRWB Angela Coxon Director of Wildlife 

EMRWB Peter Hale  

EMRWB G. Daniel Caron  



 

40 
 

HFTCC Mandy Gull President 

HFTCC Miles Smart Executive Secretary 

University of Washington Eric Regehr Research Scientist 

Professional facilitator Carole Spicer  
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ATTACHMENT 1: NUNAVIK INUIT COMMUNITY 

ENGAGEMENT REPORT 

Inukjuak 

January 27, 2020; Inukjuak Rec-Centre 7:15 – 9:30pm  

Participants: 

 Seven community participants 

 Management authorities: Mark Mills (CWS), Barrie Ford (Makivik), Mark Basterfield 
(NMRWB) 

Comments and questions: 

 Tag Rules? When is a tag needed? Is it only when the hide is sold or only if 
someone is planning on taking it out of province?  Action Item:  Mark to contact 
MFFP to find out and let LNUK know. 

 Who decides eventually on TAH on land?  ANSWER: Quebec government 

 What are the difference in rules for main land and offshore bears?   If a bear is shot 
on ice is it still a “Quebec” bear? 

 Nunavut IQ study is it all Nunavut or specific to Sanikiluaq? ANSWER: All of 
Nunavut including Sanikiluaq 

 50-60 years summed up by an elder: (translated by Jobie Epoo) He lived with his 
parents on the sea ice. No polar bears around while he was young. In his life only a 
few people were hunting polar bear, now more people are hunting and there seems 
to be more polar bear.  

 Only a few spots good for bear, not more places. People who aren’t “polar bear 
hunters” are now harvesting. There are more tracks seen and he belives the 
population has increased.  

 Just this year there have been ~ 5-6 bears taken inland of Inukjuak thus far (not on 
the sea ice). 

 There was a time when bears were rarely encountered, now people must always be 
vigilant when they go on the land. Inukjuak needs to have more people hunting polar 
bears. 

 In the early days only Shaomic’s father, Jobie Epoo’s father and Lucassie were polar 
bear hunters. 



 

 

 Very rare observations in the 1950’s could be because less people and covering 
less land/sea area. It was rare to see tracks. In the 1960s the price of fur increased 
and more people are likely looking for polar bear. There was a real excitement in the 
community when someone came back with a polar bear, as it was such a rare event. 

 When the value of the pelt increases more people are out hunting and when the 
value decreases less people hunting.    

 More young people are coming back with polar bear.  

 Inukjuak geographically naturally has more polar bear.  

 It is difficult for people to accept number shown of decline when they see so many 
bears.  

 Inukjuak is under a polar bear warning right now – possible Killer Whale carcass 
near by. 

 As seen in slide 8, with the voluntary agreement, harvest actually decreases 
because of traditional management systems. 

 Inukjuak is currently in the process of protecting the Ottawa Islands. This will protect 
future generations of polar bear. Bears are seen more inland. We need to protect the 
Ottawa Islands so they will have a safe haven. Bears will have a safe summer 
habitat and will keep off the mainland. Safer for bears and safer for Inuit campers.  

 Habitat protection is a better solution than TAT.   

 The regulatory regime is too complicated. There are too many jurisdictions and they 
are not working together. There are rules for some and not for others and it’s not 
equal.  

 Last meeting (2011) called by Sanikiluaq they wanted 25 bears, they got what they 
wanted and we went from 74 to 22. The people should have been compensated (or 
the community or Hunter Support Program etc.). If hunters were compensated for 
the value of the pelts of bears they must refrain from hunting, it would help protect 
the bears. A sum of maybe $100 000 to reduce the hunting pressure and protect the 
population would be good value. 

 Sanikiluaq was not reasonable: for example, if the TAT for the population was 60 
they got 25 even thought they are just 1 community. They didn’t want to work well 
with others.  

 It will be difficult of Inuit to accept a low number from the working group.  

 Decreasing the TAT makes it hard to pass on the culture to the younger generation 



 

 

 

Umiujaq  

January 28, 2020 Umiujaq NV Office 9:30-12:00 

Participants: 

 9 community participants 

 Management authorities: Mark Mills (CWS); Barrie Ford (Makivik) 

Comments and questions: 

 Will this meeting in Montreal be similar to the meeting in Ottawa that was held in the 
past? ANSWER: It would be similar. We hope the approach this time – seeking 
consensus from the communities up – will be better. 

 How will the meeting in Montreal be facilitated? 

 Why are the Cree involved since they are new to hunting polar bears? “They don’t 
even go on the ice” Will their participation influence the TAT? ANSWER: While the 
Cree may not actively hunt the bears, they do have defence of life and property kills 
and they are looking for solution to the problem of bear-human conflicts and should 
be part of this discussion. 

 Inuit do not like to eat bears that have been tranquilized. 

 Is a defence kill taken from quota?   ANSWER: It will have to be discussed in Mtl, 
but it would be taken from quota.  

 When harvested we must thank “the lord” for the successful harvest.  

 People would like to see Umiujaq get involved in polar bear population management 
and the TAT process. 

 It was noted that some feel that the decision has already been made by the 
Government and that the consultation/meeting doesn’t matter since others have 
made up their mind regardless of the input from Inuit.  

 Regarding the modelling can there be more than 3 scenarios and 3 objectives? 
ANSWER: It is their meeting and the recommendations belong to them. Intermediate 
objectives, scenarios and TAT numbers are possible. If the users can come to a 
consensus, it makes the decision of the boards easier.  

 The feeling of the group was that the polar bear population is going up and 
expanding its range.  

 There are more bears seen in the summer. Cubs are born on the nearby islands. 
Snow caves are seen on the islands 

 Can Inuit legally “adopt” polar bear cubs as pets?       

 What should the two people who are selected from the community discuss to get 
ready for the meeting?     ANSWER: Suggested that they think about what kind of 
TAT they want, how it should be allocated between the communities and what 
management objectives and climate scenarios they support.  



 

 

 The group felt that it would be useful to see the Agenda before the meeting. We 
reviewed together draft v.3 of the Agenda to give them an idea what to expect. 

 Is it possible to not support the recommendations ie. No quota? Is this an option?  
ANSWER: It’s not clear what the Boards would do with such a recommendation. 
One participant said that recommending no TAT would probably not be realistic. 

 Barrie suggested that the Inuit members attending the meeting have a 
teleconference together to go over the agenda a few days earlier.  

 

Kuujjuaraapik 

January 30, 2020; Kuujjuaraapik Katittavik Hall 9:30-11:00 

Participants: 

 11 community participants 

 Management authorities: Mark Mills (CWS); Barrie Ford (Makivik) 

Comments and questions: 

 When they check for polar population why do they only check the coastline, when 
we have been seeing polar bear inland?  ANSWER: There may have been transects 
inland, this can be clarified at the user-to-user meeting. There are ways of estimating 
the number of bears missed and this is calculated in the confidence interval. 

 When is the next planned aerial survey? ANSWER: Not certain. There was a 2018 
partial survey using the same method as in 2016 over the area where there was the 
largest concentration of bears. The results were similar to the 2016 survey. Since 
they are watching this population closely due to signs of decline it should be done if 
possible, every 5 years. 

 The Risk Analysis assumes that there will be surveys every five years and mentions 
that the longer the period without surveys, the higher the risk. Action Item: Mark to 
find out and get back to Salamiva. 

 When trophy hunting, do they report the catch?  

 Why does Sanikiluaq get 1/3 of TAT? ANSWER: This will be an important subject 
during the user-to-user meeting. 

 One participant mentions that when he goes out he often sees polar bear, but can’t 
shoot them because Kuujjuaraapik only gets 1 or 2 TAT. 5-6 would be more 
appropriate for the community. People would go out more if this was the case.  This 
is not right and he hopes Kuujjuaraapik will get a larger quota.  

 We would want Kuujjuaraapik’s quota increased, instead of sharing with Umiujuaq. 
(They get 1 and we get 2 or vice versa)  

 Aerial survey: bears can be dirty with ground/soil and can camouflage themselves in 
the summer. This information should be given to the surveyors.   

 One person mentioned never having tasted polar bear meat because so few bears 
are taken. She mentioned that three bears were taken in December. Someone 



 

 

corrected her, saying that three bears were close to the community in December but 
only two were killed. 

 Polar bears are seen more often in December (twice on December 15th). Bears 
were not seen in December in the past, but now it’s regular.  

 More bears are seen every year.  

 If a bear in Kuujjuarapik is not taken, it should not be given to another community. 
ANSWER: That is a good example of allocation that should be discussed at the 
user-to-user meeting.  

 One person expressed that he personally believes that polar bear population is 
increasing and heathy (good condition)  

 When they were hunting beluga at Long Island recently, some of the carcass was 
left left behind. The when they went back they saw polar bears around. They haven’t 
seen an unhealthy bear. 
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Executive Summary 

Government of Nunavut (GN), Department of Environment (DOE) representatives conducted 
consultations with Sanikiluaq Hunters and Trappers Organization (HTO) on February 11, 2020.  

The intent of this consultation was to ensure the HTO was informed on the results of the 2016 
aerial survey to estimate the abundance of Southern Hudson Bay (SH) Polar Bear, the status of 
the subpopulation, including Traditional Knowledge collected in the relevant jurisdictions, and 
the results of the Harvest Assessment Report that was completed using recent and historical 
survey results, historical harvest records, and population demographics.  The results of the 
Harvest Assessment Report produced several management options based on a selection of 
proposed future population trends based on differing environmental scenarios. The 
management objective options and scenarios were presented to the HTO members. A DOE 
recommended management action or objective was not given during the consultation, but the 
DOE representatives highlighted the management objective option and scenario that was 
recommended by the Technical Working Group that prepared the Status Report and Harvest 
Assessment Report. 

The consultation was also intended to ensure the HTO was well informed on all the most recent 
information for this subpopulation before sending representatives to an inter-jurisdictional 
User-to-User meeting in Montreal, Quebec from February 25-26, 2020. The purpose of the 
User-to-User meeting was to bring the users of the SH polar bear subpopulation together to 
discuss the desired management objective for this polar bear subpopulation and to determine 
what the allocation of harvest should be between jurisdictions/user groups. 

The HTO expressed that the first scenario presented in Harvest Assessment Report, which was 
based more on Traditional Knowledge, was more likely to represent what the future trends in 
the environment and the polar bear subpopulation will be. There was consensus that polar 
bears are able to adapt well to changes in their environment, but a looming question was 
whether they should consider the idea of a reduced population to have healthier bears. 

The feedback collected during this consultation will also aid the GN in future management and 
of the SH Polar Bear subpopulation.  

This report attempts to summarize the comments made by participants during the consultation.  

 

  



 

 

Preface 

This report represents the Department of Environment’s best efforts to accurately capture all of 
the information that was shared during a consultation meeting with the Hunters and Trappers 
Organization of Sanikiluaq on February 11, 2020.  

The views expressed herein do not necessarily reflect those of the Department of Environment, 
or the Government of Nunavut. 

  



 

 

1.0 Report Purpose and Structure 

This report is intended to collate and summarize comments, questions, concerns and 
suggestions provided by the Sanikiluaq HTO in response to the 2016 Southern Hudson Bay (SH) 
Polar Bear aerial survey results, the subpopulation Status Report and the completed Harvest 
Assessment Report. 

Representatives from the Department of Environment (DOE), the Nunavut Wildlife 
Management Board (NWMB), Nunavut Tunngavik Inc. (NTI), and the Qikiqtaaluk Wildlife Board 
(QWB) attended the consultation. 

 

2.0 Purpose of Consultation 

The purpose of the consultation was to work with the Sanikiluaq HTO and ensure that they are 
well informed of the results of the 2016 aerial survey on the SH Polar Bear subpopulation, the 
status of the subpopulation (as outlined in the Status Report), and the results of the Harvest 
Assessment Report completed by the Technical Working Group. In addition, the meeting also 
served the purpose to provide an opportunity for the HTO members to ask questions and to 
obtain clarifications on the reports and results. The results of the Harvest Assessment Report 
produced several management options based on a selection of proposed future population 
trend scenarios under various environmental scenarios. The management objective options and 
scenarios were presented to the HTO board members. A DOE recommended management 
action or new harvest limitations were not given during the consultation, but the DOE 
representatives highlighted which management objective option and scenario was 
recommended by the Technical Working Group that prepared the Status Report and Harvest 
Assessment Report. 

The consultation was also intended to ensure the HTO was well informed on all the most recent 
information for this subpopulation before sending representatives to a User-to-User meeting in 
Montreal, Quebec from February 25-26, 2020. It was important that the Users work together to 
establish Management Objectives and how they want to manage this subpopulation in the 
future. 

 

2.1 Format of Meetings 

The meeting was held in the evening and ran for approximately 3 hours. The meeting was 
facilitated and led by the DOE Polar Bear Biologists, Markus Dyck and Jasmine Ware, and the 
DOE Senior Wildlife Advisor, Caryn Smith. The presentation started with opening remarks from 
Caryn Smith on the purpose of the consultation and the intent to ensure the HTO was prepared 
to send representatives to the User-to-User meeting in Montreal. This was followed by a 
presentation on the status of the SH polar bear subpopulation, given by Markus Dyck, and a 
presentation on the Harvest Assessment Report, given by Jasmine Ware. The participants were 
invited to ask questions, raise concerns, or provide advice during the presentation but were 



 

 

advised there would be breaks for questions. After the presentations, questions/discussion 
continued until no further questions were raised. DOE asked the HTO to internally discuss the 
management options and future scenarios and to share this information with their local 
harvesters for further input.   

 

3.0 Summary of Consultation 

The objectives of the consultation were made clear to the HTO members prior to and at the 
start of the meeting.  

Date: February 11, 2020 

Representatives: 

 GN-DOE, Polar Bear Biologist II, Markus Dyck 

 GN-DOE, Polar Bear Biologist I, Jasmine Ware 

 GN-DOE, Senior Wildlife Advisor, Caryn Smith 

 GN-DOE, Senior Manager of Operations, Jason Aliqatuqtuq 

 GN-DOE, Conservation Officer II, Daniel Qavvik 

 NTI, Director of Wildlife, Paul Irngaut 

 NWMB, Wildlife Management Biologist, Kyle Ritchie 

 QWB, Chairman, James Qillaq 

 Translator, Dinah Kavik 

 Sanikiluaq HTO Board members 
o Eli Kavik, Chairman 
o Lucassie Arragtainaq, Manager 
o Puasi Ippak, Board Member 
o Joe Arrangutainaq, Board Member 
o Alec Ippak, Board Member 
o Johnny Oqaituk, Board Member 

 

Comments and questions: 

 The long history of high compliance harvest reporting and harvest management by the 
community of Sanikiluaq was commended and the high quality of harvest samples sent 
to the DOE polar bear lab was emphasized.  

 The HTO members pointed out their disappointment in the lack of a system for regular 
harvest reporting in Quebec and they feel that the reported average harvest is much 
higher than 12.8 bears.  

 There were concerns that the underestimated harvest in Quebec makes the harvest in 
Nunavut look more unsustainable, even though it is based on a near 100% reporting 
rate, and there will be pressure on Sanikiluaq to reduce their harvest.  

 One of the elders on the board pointed out that this year’s harvest season, and the ice 
conditions have not been as safe as compared to previous years and that some areas of 



 

 

water have not frozen over completely because of snow cover. These changing ice 
conditions are a concern for the future harvest of polar bears in their area. 

 The HTO manger expressed concern over how the HTO would decide which scenario, as 
presented in the Harvest Assessment Report, would be the appropriate one. The DOE 
representatives elaborated on the information that was used to develop the 
environmental scenarios, including varying emphasis on the Traditional Knowledge and 
the Science based on historical trends. It was up to the HTO and community members to 
assess what scenario they felt would best reflect the future environmental trends, as 
they were more familiar with their environment and how well bears would be able to 
adapt to environmental changes.  

 The HTO manager pointed out that Inuit and polar bears are able to adapt well to 
changes and that Scenarios 1 and 2 would be the best to focus on. There were concerns 
regarding the impact of polar bears on the environment if there were too many for the 
habitat to support (e.g. the destruction of egg colonies), and there were also concerns 
about the impacts of environmental changes on the animals that are part of the polar 
bear diet.  No one wants to see starving bears and would much rather see the habitat 
supporting healthy bears. They also want to ensure a higher population wouldn’t 
negatively impact bird colonies. The NTI representative, Paul Irngaut, stated that NTI 
would support the HTO on whatever scenario they decided was most appropriate. 

 The HTO members felt there was a need to consult with their local hunters before they 
could make any decisions on the environmental scenario and management option they 
chose to support.  

 An elder from the HTO expressed that the future trends that their forefathers had 
predicted, before there were survey reports, seemed to be coming true and his 
generation was now able to have reports and meetings to discuss these changes.  

 The HTO manager pointed out that local hunters were beginning to feel that hunting 
polar bears might not be worth it going forward because of low prices for the hides. If 
meat becomes the only thing driving the polar bear hunt, the harvesters will likely turn 
to hunting other species. Even though it is becoming financially difficult to continue 
hunting polar bears, there is a desire to ensure that the traditions and skills involved 
with hunting bears is carried forward into the next generations. This translates to a 
desire to ensure the existing polar bear subpopulation is conserved at a level to allow 
future harvesting.  

 The DOE Senior Manager of Operations, Jason Aliqatuqtuq, pointed out that many Inuit 
want the traditions and skills involved in hunting polar bears to carry on in future 
generations so it is important that the Users of the subpopulation determine whether or 
not they want the population to grow (maximum sustainable yield), stay the same 
(maintain a stable population), or to lower (a managed decrease). 

 It was discussed that under Scenario 1 from the Harvest Assessment Report, the 
sustainable harvest options (harvest numbers that would achieve a maximum 
sustainable yield) would not necessarily result in a reduced TAH recommendation for 
the subpopulation. The current harvest is approximately 50-55 for the subpopulation 



 

 

and a possible overall TAH for the subpopulation assuming Scenario 1 would be 63 bears 
at a 2:1 harvest sex ratio (42 bears at a 1:1 harvest sex ratio).  

 There was discussion on the desire to try to maintain a reasonable harvest limit even 
though there is a current drop in the interest to hunt; there may be increased interest to 
hunt in the future, especially if the price of polar bear hides improves.  

 The HTO would like to see a harvest that everyone is comfortable with but would not 
limit opportunities down the road.  

 

 

4.0 Summary  

The HTO Chairman expressed that the DOE had provided them with a clear presentation, and 
they felt more prepared, with better information, to meet with their hunters and come up with 
a position before attending the User-to-User meeting in Montreal. The biggest concerns for the 
hunters in their community was the low price for polar bear pelts, which has made polar bear 
hunting financially difficult for people and now there may need to be a shift to hunting other 
species. The reduced interest in harvesting polar bears conflicts with the community’s desire to 
maintain traditional harvesting practices and skills for future generations and the insurance that 
their families will be able to continue to consume traditional country foods. The HTO members 
felt that the first scenario presented by Harvest Assessment Report, which was based more on 
Traditional Knowledge, was more likely to represent what the future trends in the environment 
and the polar bear subpopulation will be. There was consensus that polar bears are able to 
adapt well to changes in their environment, but a looming question was whether they should 
consider the idea of a reduced population to have healthier bears. The habitat may not be able 
to support higher numbers as environmental changes occur.  The HTO members were reminded 
that they could contact the DOE representatives if they needed any further clarity on any of the 
information presented, before they attended the User-to-User meeting in Montreal.   



 

 

ATTACHMENT 3: ONTARIO CREE COMMUNITY 

ENGAGEMENT REPORT 

Community engagement meetings were arranged by the Canadian Wildlife Service, in 
consultation with Ontario Ministry of Natural Resources and Forestry, in the 
communities of Fort Severn, Peawanuck, and Attawapiskat, Ontario. These are the 
three northern most Ontario coastal Cree communities and ones that most frequently 
interact with polar bear. In advance of the community meetings, written materials were 
shared with the Chief and Council in each location and polar bear issues were 
discussed with community leaders (Chief, band staff) over the phone. Outreach 
materials concerning polar bear management also were shared with the Chief and 
Council in the communities of Kashechewan, Fort Albany, and Moose Cree; however 
the communities did not respond to express an interest in an in person consultation. 
Finally, written materials were shared with the Mushkegowuk Council and advice about 
polar bear management and outreach to Ontario Cree rights holders was obtained from 
Vernon Cheechoo (Director Lands & Resources). 

Fort Severn 

A consultation meeting in Fort Severn was confirmed for December 12 and 13, 2019; 
however the meeting was postponed at the request of the community several days 
before. A rescheduled meeting, planned March 2020 was also postponed due to 
COVID-19 concerns.  Telephone conversations with Chief Paul Burke focused on 
community interest in holding a workshop to discuss and share information about what 
to do in a polar bear encounter, developing a community plan for reducing attractants 
and training/funding guardians to deter bears from coming into the community during 
certain seasons, collecting data about polar bear observations/denning areas.   In late 
November and early December, a polar bear had been shot in town and another tried to 
break into someone’s house. 4-5 bears have been in town in the weeks before the 
planned consultation – making polar bear issues front of mind.   

Canadian Wildlife Service intention is to work with Ontario Ministry of Natural Resources 
and Forestry to schedule an in person meeting when COVID-19 conditions allow, with a 
focus on co-developing programs with the community reduce human-bear conflict and 
ensure all take is reported to management authorities.  

 

 

Peawanuck 

Department of Environment, Government of Nunavut, Iqaluit, Nunavut 

 
 



 

 

December 10, 2019; Band office and community hall 

Participants: 

 Community: Linda Hunter (Peawanuck Band Council, Land Use Planner), 12 
community members attended evening session meeting 

 Management authorities: Sam Iverson and Stephanie Rowley (CWS) 

Comments and questions: 

 Many questions about the status of polar bears and changes in behavior. 

 When asked about observations of numbers, 3 different people said they were about 
the same as in the past.  No other responses given 

 One man sees 10-20 yearlings per year; not declining  

 They see them moving around inland more often than they used to, sometimes far 
from the coast 

 Property damage was mentioned as a concern by 4 people. Polar bear often bite 
into cached fuel, they go after snowmobile seats, they often damage cabins and 
camping equipment  

 One elder noted that the further north they go, the better to prevent property damage 

 Generally, there is not an interest in harvesting polar bear. One young hunter 
indicated that there might be if there was a market for the fur 

 Many questions about climate change and sea ice loss across the entire range. Are 
the affects the same throughout Canada?  

 Adults will eat the yearlings – some have seen adults in good condition, but the 
younger bears are not 

 The bears come in around Christmas time to den 

 In the past, we hunted polar bear for pelts, but then a quota of 10 bears per year 
was put in place. We needed tags at that time 

 When we do have a defense kill, we use the bear for moccasins and mitts 

 There were questions about the Quebec side, and whether or not they see as many 
as those in Peawanuck do 

 Questions about polar bear biology, i.e. how do they navigate in the wild? Why do 
we see some in the same location every year?  

 Would bear spray work to deter a polar bear? 

 Differences in behaviour of young vs. old bears – young and thin are the most 
dangerous .Two years ago there was a bear outside a home, it was shot through a 
window 

 Two people said that to their knowledge, every bear that comes into town needs to 
be killed 

 Tourism – Sam Hunter used to run excursions to see bears. They would watch the 
bears eat seals. It was too expensive for tourists to travel to Peawanuck. A person 
could fly to Europe twice for the same cost. 

 One man spoke of his experiences watching polar bears – once he saw a bear 
swimming and holding its foot. He thought it was funny, but when the bear got out of 



 

 

the water, it disappeared into the grass. Grasses are becoming more diverse and 
dense 

 We moved to Peawanuck in 1986, why do the bears travel so far south now. They 
never used to 

 Peawanuck only kills for safety reasons 

 Comments from Linda hunter:  
o 4 polar bear interactions this year in the community: December 2018, passing 

through town, chased away, March 2019: female with cubs walked through 
town, no incident; August/Sept 2019: young bear, skinny, walking between 
two houses, came toward a kid and was killed by a community member; End 
of October/early November 2019, young looking bear (three year old bear) on 
a trash bin at the airport. Chased away. 

o When asked about change from the past with regard to bears in town – 
replied same in numbers, just skinnier. Seeing more orcas in the bay, orcas 
hunting beluga. 

o When a polar bear kill occurs by a community member, it requires a 12-page 
report, whereas police only have one page report. Other communities don’t 
have to do this lengthy report, as they are not within a provincial park. The 
report includes information on the bear and why it was killed – dimensions, 
general condition, proximity to town, tooth sample taken, etc. 

o Noted that Peawanuck under 1976 agreement Peawanuck has a quota of 12 
(Fort Severn 12, down the coast 4). 

o Community knows where denning locations are and when, where, why polar 
bear pass through, thinks that further south they don’t always know this. This 
is the time of year mothers will start walking and denning in the forest, so you 
might see them near town. Older bears are less likely to interact with humans, 
but the younger ones are more curious. 

o Best way for Canada and Ontario governments to contribute reporting of kills 
and reduce their frequency would be to fund the monitoring that occurs 
through the guardians program. 
 

Attawapiskat 

A consultation meeting in Attawapiskat was confirmed for December 9 and 10, 2019; 

however the meeting was postponed at the request of the community. A rescheduled 

meeting, planned March 2020 was also postponed due to COVID-19 concerns.  

Telephone conversations with Chief David Nakogee focused on defense of life and 

property concerns and the possibility of holding a workshop to share information about 

what to do in a polar bear encounter and developing a community plan for reducing 

attractants. Canadian Wildlife Service intention is to work with Ontario Ministry of 

Natural Resources and Forestry to schedule an in person meeting when COVID-19 

conditions allow, with a focus on co-developing programs with the community reduce 

human-bear conflict and ensure all take is reported to management authorities. 
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Executive Summary 

Government of Nunavut (GN), Department of Environment (DOE) representatives conducted 
consultations with Sanikiluaq Hunters and Trappers Organization (HTO) on February 11, 2020.  

The intent of this consultation was to ensure the HTO was informed on the results of the 2016 
aerial survey to estimate the abundance of Southern Hudson Bay (SH) Polar Bear, the status of 
the subpopulation, including Traditional Knowledge collected in the relevant jurisdictions, and 
the results of the Harvest Risk Assessment that was completed using recent and historical 
survey results, historical harvest records, and population demographics.  The results of the 
Harvest Risk Assessment produced several management options based on a selection of 
proposed future population trends based on differing environmental scenarios. The 
management objective options and scenarios were presented to the HTO members. A DOE 
recommended management action or objective was not given during the consultation, but the 
DOE representatives highlighted the management objective option and scenario that was 
recommended by the Technical Working Group that prepared the Status Report and Harvest 
Risk Assessment Report. 

The consultation was also intended to ensure the HTO was well informed on all the most recent 
information for this subpopulation before sending representatives to an inter-jurisdictional 
User-to-User meeting in Montreal, Quebec from February 25-26, 2020. The purpose of the 
User-to-User meeting was to bring the users of the SH polar bear subpopulation together to 
discuss the desired management objective for this polar bear subpopulation and to determine 
what the allocation of harvest should be between jurisdictions/user groups. 

The HTO expressed that the first scenario presented in Harvest Risk Assessment report, which 
was based more on Traditional Knowledge, was more likely to represent what the future trends 
in the environment and the polar bear subpopulation will be. There was consensus that polar 
bears are able to adapt well to changes in their environment, but a looming question was 
whether they should consider the idea of a reduced population to have healthier bears. 

The feedback collected during this consultation will also aid the GN in future management and 
of the SH Polar Bear subpopulation.  

This report attempts to summarize the comments made by participants during the consultation.  
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Preface 

This report represents the Department of Environment’s best efforts to accurately capture all of 
the information that was shared during a consultation meeting with the Hunters and Trappers 
Organization of Sanikiluaq on February 11,2020.  

The views expressed herein do not necessarily reflect those of the Department of Environment, 
or the Government of Nunavut. 
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1.0 Report Purpose and Structure 

This report is intended to collate and summarize comments, questions, concerns and 
suggestions provided by the Sanikiluaq HTO in response to the 2016 Southern Hudson Bay (SH) 
Polar Bear aerial survey results, the subpopulation Status Report and the completed Harvest 
Risk Assessment Report. 

Representatives from the Department of Environment (DOE), the Nunavut Wildlife 
Management Board (NWMB), Nunavut Tunngavik Inc. (NTI), and the Qikiqtaaluk Wildlife Board 
(QWB) attended the consultation. 

 

2.0 Purpose of Consultation 

The purpose of the consultation was to work with the Sanikiluaq HTO and ensure that they are 
well informed of the results of the 2016 aerial survey on the SH Polar Bear subpopulation, the 
status of the subpopulation (as outlined in the Status Report), and the results of the Harvest 
Risk Assessment completed by the Technical Working Group. In addition, the meeting also 
served the purpose to provide an opportunity for the HTO members to ask questions and to 
obtain clarifications on the reports and results. The results of the Harvest Risk Assessment 
produced several management options based on a selection of proposed future population 
trend scenarios under various environmental scenarios. The management objective options and 
scenarios were presented to the HTO board members. A DOE recommended management 
action or new harvest limitations were not given during the consultation, but the DOE 
representatives highlighted which management objective option and scenario was 
recommended by the Technical Working Group that prepared the Status Report and Harvest 
Risk Assessment Report. 

The consultation was also intended to ensure the HTO was well informed on all the most recent 
information for this subpopulation before sending representatives to a User-to-User meeting in 
Montreal, Quebec from February 25-26, 2020. It was important that the Users work together to 
establish Management Objectives and how they want to manage this subpopulation in the 
future. 

 

2.1 Format of Meetings 

The meeting was held in the evening and ran for approximately 3 hours. The meeting was 
facilitated and led by the DOE Polar Bear Biologists, Markus Dyck and Jasmine Ware, and the 
DOE Senior Wildlife Advisor, Caryn Smith. The presentation started with opening remarks from 
Caryn Smith on the purpose of the consultation and the intent to ensure the HTO was prepared 
to send representatives to the User-to-User meeting in Montreal. This was followed by a 
presentation on the status of the SH polar bear subpopulation, given by Markus Dyck, and a 
presentation on the Harvest Risk Assessment, given by Jasmine Ware. The participants were 
invited to ask questions, raise concerns, or provide advice during the presentation but were 
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advised there would be breaks for questions. After the presentations, questions/discussion 
continued until no further questions were raised. DOE asked the HTO to internally discuss the 
management options and future scenarios and to share this information with their local 
harvesters for further input.   

 

3.0 Summary of Consultation 

The objectives of the consultation were made clear to the HTO members prior to and at the 
start of the meeting.  

Date: February 11, 2020 

Representatives: 

 GN-DOE, Polar Bear Biologist II, Markus Dyck 

 GN-DOE, Polar Bear Biologist I, Jasmine Ware 

 GN-DOE, Senior Wildlife Advisor, Caryn Smith 

 GN-DOE, Senior Manager of Operations, Jason Aliqatuqtuq 

 GN-DOE, Conservation Officer II, Daniel Qavvik 

 NTI, Director of Wildlife, Paul Irngaut 

 NWMB, Wildlife Management Biologist, Kyle Ritchie 

 QWB, Chairman, James Qillaq 

 Translator, Dinah Kavik 

 Sanikiluaq HTO Board members 
o Eli Kavik, Chairman 
o Lucassie Arragtainaq, Manager 
o Puasi Ippak, Board Member 
o Joe Arrangutainaq, Board Member 
o Alec Ippak, Board Member 
o Johnny Oqaituk, Board Member 

 

Comments and questions: 

 The long history of high compliance harvest reporting and harvest management by the 
community of Sanikiluaq was commended and the high quality of harvest samples sent 
to the DOE polar bear lab was emphasized.  

 The HTO members pointed out their disappointment in the lack of a system for regular 
harvest reporting in Quebec and they feel that the reported average harvest is much 
higher than 12.8 bears.  

 There were concerns that the underestimated harvest in Quebec makes the harvest in 
Nunavut look more unsustainable, even though it is based on a near 100% reporting 
rate, and there will be pressure on Sanikiluaq to reduce their harvest.  

 One of the elders on the board pointed out that this year’s harvest season, and the ice 
conditions have not been as safe as compared to previous years and that some areas of 
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water have not frozen over completely because of snow cover. These changing ice 
conditions are a concern for the future harvest of polar bears in their area. 

 The HTO manger expressed concern over how the HTO would decide which scenario, as 
presented in the Harvest Risk Assessment report, would be the appropriate one. The 
DOE representatives elaborated on the information that was used to develop the 
environmental scenarios, including varying emphasis on the Traditional Knowledge and 
the Science based on historical trends. It was up to the HTO and community members to 
assess what scenario they felt would best reflect the future environmental trends, as 
they were more familiar with their environment and how well bears would be able to 
adapt to environmental changes.  

 The HTO manager pointed out that Inuit and polar bears are able to adapt well to 
changes and that Scenarios 1 and 2 would be the best to focus on. There were concerns 
regarding the impact of polar bears on the environment if there were too many for the 
habitat to support (e.g. the destruction of egg colonies), and there were also concerns 
about the impacts of environmental changes on the animals that are part of the polar 
bear diet.  No one wants to see starving bears and would much rather see the habitat 
supporting healthy bears. They also want to ensure a higher population wouldn’t 
negatively impact bird colonies. The NTI representative, Paul Irngaut, stated that NTI 
would support the HTO on whatever scenario they decided was most appropriate. 

 The HTO members felt there was a need to consult with their local hunters before they 
could make any decisions on the environmental scenario and management option they 
chose to support.  

 An elder from the HTO expressed that the future trends that their forefathers had 
predicted, before there were survey reports, seemed to be coming true and his 
generation was now able to have reports and meetings to discuss these changes.  

 The HTO manager pointed out that local hunters were beginning to feel that hunting 
polar bears might not be worth it going forward because of low prices for the hides. If 
meat becomes the only thing driving the polar bear hunt, the harvesters will likely turn 
to hunting other species. Even though it is becoming financially difficult to continue 
hunting polar bears, there is a desire to ensure that the traditions and skills involved 
with hunting bears is carried forward into the next generations. This translates to a 
desire to ensure the existing polar bear subpopulation is conserved at a level to allow 
future harvesting.  

 The DOE Senior Manager of Operations, Jason Aliqatuqtuq, pointed out that many Inuit 
want the traditions and skills involved in hunting polar bears to carry on in future 
generations so it is important that the Users of the subpopulation determine whether or 
not they want the population to grow (maximum sustainable yield), stay the same 
(maintain a stable population), or to lower (a managed decrease). 

 It was discussed that under Scenario 1 from the Harvest Risk Assessment, the 
sustainable harvest options (harvest numbers that would achieve a maximum 
sustainable yield) would not necessarily result in a reduced TAH recommendation for 
the subpopulation. The current harvest is approximately 50-55 for the subpopulation 
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and a possible overall TAH for the subpopulation assuming Scenario 1 would be 63 bears 
at a 2:1 harvest sex ratio (42 bears at a 1:1 harvest sex ratio).  

 There was discussion on the desire to try to maintain a reasonable harvest limit even 
though there is a current drop in the interest to hunt; there may be increased interest to 
hunt in the future, especially if the price of polar bear hides improves.  

 The HTO would like to see a harvest that everyone is comfortable with but would not 
limit opportunities down the road.  

 

 

4.0 Summary  

The HTO Chairman expressed that the DOE had provided them with a clear presentation, and 
they felt more prepared, with better information, to meet with their hunters and come up with 
a position before attending the User-to-User meeting in Montreal. The biggest concerns for the 
hunters in their community was the low price for polar bear pelts, which has made polar bear 
hunting financially difficult for people and now there may need to be a shift to hunting other 
species. The reduced interest in harvesting polar bears conflicts with the community’s desire to 
maintain traditional harvesting practices and skills for future generations and the insurance that 
their families will be able to continue to consume traditional country foods. The HTO members 
felt that the first scenario presented by Harvest Risk Assessment, which was based more on 
Traditional Knowledge, was more likely to represent what the future trends in the environment 
and the polar bear subpopulation will be. There was consensus that polar bears are able to 
adapt well to changes in their environment, but a looming question was whether they should 
consider the idea of a reduced population to have healthier bears. The habitat may not be able 
to support higher numbers as environmental changes occur.  The HTO members were reminded 
that they could contact the DOE representatives if they needed any further clarity on any of the 
information presented, before they attended the User-to-User meeting in Montreal.  
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This executive summary is intended to provide to non-specialist audiences an overview of the 

Southern Hudson Bay Polar Bear Subpopulation Technical Working Group re-assessment 

report. Further details, including citations and methodological details are documented in the 

full report. 
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The Southern Hudson Bay (SH) polar bear subpopulation includes much of eastern and 
southern Hudson Bay and James Bay, as well as large expanses of coastal Ontario and Québec 
and islands located within the bays. Management authority for the SH subpopulation is a 
shared responsibility of federal, provincial and territorial governments, wildlife management 
boards (WMBs) and similar entities, and land claims organizations that represent Indigenous 
rights holders. Regional and local Indigenous organizations and associations also play important 
roles as bodies that facilitate consultation, make management recommendations, and assist 
with the allocation and enforcement of harvest limits. 

Current status and abundance 

The current estimate of abundance for the SH subpopulation is 780 polar bears (95% CI: 590–
1029). The Canadian Polar Bear Technical Committee’s (PBTC) 2019 assessment of the 
subpopulation was: 

Status and trend 
assessment type 

Short definition Assessment 
result 

Primary rationale 

Historic trend Change in abundance 
since the signing of the 
Agreement on the 
Conservation of Polar 
Bears (1973) 

Likely reduced Comparison of recent estimate of 
abundance to information collected in 
the 1980s and 1990s.  

Indigenous 
Knowledge (IK) 

Knowledge generated 
from the cultural 
practices, lived 
experiences and 
traditions of local and 
Indigenous peoples 

Stable in James 
Bay; Likely 
increased in 
east Hudson Bay 

Interviews and consultations with 
Indigenous people describing changes 
over time in the number of polar bears 
observed, polar bear behavior, and 
other factors 

Recent trend Changes in abundance 
over the last 15 years 

Likely declined Comparison of the most recent 
estimate of abundance to the previous 
estimate collected in 2011/2012, as well 
as information about declines in polar 
bear body condition and survivorship in 
association with an increasing ice-free 
season. 

Future trend Anticipated direction in 
abundance over the 
next 10 years  

Likely decline Documented declines in body condition 
and survival rate in association with an 
increasing ice-free season. 

User-to-user meetings, which were held in 2011 and 2014, resulted in voluntary agreements to 
better manage polar harvest in the SH subpopulation (see Appendices A and B). Participants in 
these meetings included harvesters from affected communities, as well as representatives from 
the governments, wildlife management boards, and land claims organizations with co-
management responsibility. Significant compromises were made by respective Indigenous 
rights holders.   
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The 2011 meeting, which was held in Inukjuak, QC, was called in response to a high removal of 
polar bears by Inuit hunters during the 2010/2011 hunting season (105 polar bears, including 
30 by Nunavut Inuit, 73 by Nunavik Inuit, 1 by Eeyou Istchee Cree), and associated concern 
raised by domestic and international parties about the sustainability of harvest. The Inukjuak 
meeting resulted in a voluntary agreement that was in place for the 2011/2012 to 2013/2014 
hunting seasons. The 2014 meeting, which was held in Ottawa, resulted in an updated 
voluntary agreement that was in place for the 2014/2015 and 2015/2016 hunting seasons.   

Since 2016/2017, harvest limits have been based on the older, out-of-date estimate of 943 
polar bears rather than on the current estimate of 780 polar bears. The limits are as follows: 

 Nunavut Settlement Area: 25 (Nunavut Inuit) 

 Nunavik Marine Region: 23 (Nunavik Inuit, with at least one polar tag allocated to the 
Cree of Eeyou Istchee for harvest within the Inuit-Cree overlap area).  

At present, there are no take limits in the Eeyou Marine Region south of the Inuit-Cree overlap 
area, which is also part of the Nunavik Marine Region, or in onshore areas of Québec.  Under 
Treaty 9, there is no formal harvest limit for Ontario Cree; however a voluntary limit of 30 bears 
per year that could be sealed for trade was established in 1976 through an informal agreement 
between the Ontario government and the coastal Cree First Nation communities. Since the 
listing of polar bear as a Threatened species under the Ontario Endangered Species Act in 2009 
the sale of polar bear parts within Ontario has been prohibited.  

In both the Nunavut Settlement Area and the Nunavik Marine Region, existing harvest limits 
were established assuming a sex selective harvest of two males for every female and a flexible 
quota system to adjust for over-harvest (subtract from base allocation the next year) or under-
harvest (accumulation of credits for use in future years). Sex-selective harvesting was 
implemented to allow the maximum possible number of bears to be removed sustainably each 
year, recognizing that the removal of breeding-age female polar bears has a larger effect on 
population dynamics than the removal of male polar bears in most situations.  

According to information provided to PBTC, the most recent 5-year (2013/14 – 2017/18), 3-year 
(2015/2016 – 2017/2018), and current year (2017/2018) estimates of mean harvest in the 
subpopulation have been 36.4, 33.7, and 33 bears, respectively. These estimates correspond to 
a 3.5% to 3.9% removal rate relative to the old subpopulation estimate of abundance. Harvest 
at a similar level moving forward would represent an annual removal of 4.2% to 4.7% of the 
current subpopulation estimate. 

In Nunavut, the Inuit community of Sanikiluaq is the only one that harvests within the SH 
subpopulation. Harvest reporting is believed to approach 100%. In Québec, there are three 
Nunavik Inuit communities (Inukjuak, Umiujaq, and Kuujjuaraapik) and three coastal Cree 
communities (Whapmagoostui, Waskaganish, and Chisasibi) that potentially harvest from this 
subpopulation. Although there is no legal requirement for beneficiaries of the James Bay and 
Northern Québec Agreement to report human-caused polar bear mortalities, the Québec 
Government has been compiling harvest reports and issuing tags since 1985. The proportion of 
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the harvest reported to the Québec Government is currently unknown, but is believed to be 
less than 100%. In Ontario, there are five coastal Cree communities that have traditionally 
harvested polar bears from the SH subpopulation [Fort Severn, Winisk (Peawanuk) 
Attawapiskat, Fort Albany, and Kashechewan), and one community (Moosonee/Moose Factory) 
that has occasionally reported defense of life and property kills. The proportion of the harvest 
that is reported to the Government of Ontario is currently unknown. 

Over the past ten years, the following harvest limits have been in place and the following 
harvest levels (H) reported to wildlife management officials:   

 

Hunting 
season 

Nunavut†  Québec‡  Ontario 

Limit H  Limit H  Limit H 

2008/2009 TAH = 25 26  None 9  Nonea 3 

2009/2010 TAH = 25 25  None 36  Nonea 1 

2010/2011 TAH = 30 30  None 74  Nonea 0 

2011/2012 TAH = 25 25  VA = 30 22  Noneb 4 

2012/2013 TAH = 25 26  VA = 30 33  Noneb 2 

2013/2014 TAH = 25 27  VA = 30 11  Noneb 0 

2014/2015 VA = 20 20  VA = 23 22  Nonec 1 

2015/2016 VA= 20 20  VA = 22 19  Nonec 2 

2016/2017 TAH = 25 22  TAT=23 7  Nonea 2 

2017/2018 TAH = 25 28  TAT=23 5  Nonea 0 

TAH: Total Allowable Harvest; TAT: Total Allowable Take; VA: harvest limit determined by voluntary agreement 
among users. See full report for details about harvest limits, as well as areas where limits have been in place. 
aA voluntary quota of 30 bears was established in 1976 through an informal agreement between the Ontario 

Government and coastal Cree First Nation communities, whereby a maximum of 30 hides would be sealed in 
any year. In September, 2009, polar bears were listed under Ontario’s Endangered Species Act, which prohibits 
the sale of polar bear parts within Ontario. Thus, hides are no longer sealed in Ontario.   
bA voluntary limit of 5 bears was agreed upon by the coastal Cree communities of Ontario in attendance at the 

2011 Inukjuak meeting, however not all communities were present. 
cA voluntary limit of 3 bears to be split between Ontario and Quebec Cree, with alternating division per season 

starting with 2 for Ontario Cree in 2014/2015 was agreed upon by the coastal Cree communities of Ontario in 
attendance at the 2014 Ottawa meeting, however not all communities were present. 
 

Indigenous Knowledge 

In 2018, the Nunavik Marine Region Wildlife Management Board completed a comprehensive 
polar bear Inuit Knowledge study. Key findings included: (a) an increase in the number of polar 
bears observed by Nunavik Inuit since the 1970s; (b) a wider distribution of polar bears, 
including the use of inland areas; and (c) polar bear condition described as very healthy. With 
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regard to management, a frequently expressed view was that traditional stewardship practices 
are sufficient for conservation and that the introduction of a quota to limit polar bear hunting is 
unnecessary. Common stewardship practices include hunting only based on need and not 
wasting any of the animal killed, not hunting polar bears during the summer, and not harvesting 
cubs or known mothers. 

Nunavut Inuit Qaujimajatuqangit (IQ), shared by community members from Sanikiluaq at the 
November 2018 Nunavut Wildlife Management Board public hearing to consider the Nunavut 
Polar Bear Co-Management Plan, emphasized that the polar bear population is increasing 
rather than decreasing in Nunavut, including in the area around Sanikiluaq. Participants also 
stated that climate change will not cause the disappearance of polar bears.  According to IQ, it 
is normal for the polar bear population to increase and decrease in a cycle. 

A study documenting the knowledge of Cree land users, in the northern Eeyou Marine Region, 
conducted by the Cree Nation Government, Eeyou Marine Region Wildlife Board and Cree 
Trappers’ Association, is currently being finalized.  Preliminary results include expressions of 
concern about an increase in the relative abundance of polar bears in the Eeyou Marine Region 
and a growing number of human-polar bear interactions. Climate change, and more specifically 
changes in sea ice dynamics in Hudson Bay and James Bay, were mentioned as potential causes 
for the observed changes.  

Scientific Assessment 

Results from two capture-recapture studies conducted mainly along the Ontario coastline of 
Hudson Bay suggest that polar bear abundance was largely unchanged between 1984–1986 and 
2003–2005. Following an analysis of bears captured on Akimiski Island in James Bay during 1997 
and 1998, the total SH subpopulation was estimated by the PBTC to number between 900-1000 
bears for management purposes.  

Aerial surveys, conducted in 2011/2012 and 2016, resulted in estimates of abundance of 943 
polar bears (95% CI: 658–1350) and 780 polar bears (95% CI: 590–1029), respectively. This 
change equates to a 17% decline in abundance.  Although the 95% confidence intervals for the 
two estimates overlap, an 18% decline in point estimates of abundance was noted over the 
same time period in the neighbouring Western Hudson Bay (WH) polar bear subpopulation. The 
simultaneous declines in SH and WH were cited by PBTC as an additional line of evidence to 
suggest that polar bear numbers in the SH subpopulation had likely declined. Estimates of the 
proportion of yearling polar bears in the SH subpopulation also declined, from 12% of in 2011 
to 5% in 2016, whereas the proportion of cubs remained similar (16% in 2012 vs. 19% in 2016). 
These results suggest there was low survival of cubs to the yearling age class in 2015. A 
supplementary aerial survey, conducted in 2018, covering a high density portion of the 
subpopulation (Ontario coastline and Akimiski Island), was used to examine whether the 2016 
study results were indicative of a trend. Results demonstrated variable yearling proportions and 
a slightly lower abundance of bears in re-surveyed portions of the coastal area in 2018 (249 
bears, 95% CI: 230 – 270) compared with 2016 (269 bears, 95% CI: 244 – 297) and significantly 
lower abundance than in 2011 (422 bears, 95% CI: 381 – 467).  
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In addition to studies assessing polar bear abundance, considerable research has been 
conducted to evaluate changes in polar bear body condition, survival rates and reproduction. 
With respect to body condition, the Ontario Ministry of Natural Resources and Forestry 
examined trends for 900 bears captured on shore during the ice-free period in 1984-1986, 
2000-2005, and 2007-2009. A body condition index (BCI), based upon measurements of a bear’s 
mass relative to body length, indicated a decline in condition for all age, sex and reproductive 
classes. In Nunavut, body condition scores (BCS) of harvested bears have been reported for the 
SH subpopulation bears since 2010. The BCS of 191 hunter-harvested polar bears was examined 
between 2010 and 2017. Bears included in the Nunavut study were primarily taken on the sea 
ice during winter and spring. 92.7% had a BCS of average and better, while 7.3% were deemed 
skinny or very skinny.  

The most up-to-date estimates of survival in the SH subpopulation, which are based upon 
capture-recapture data collected from 1984 through 2005, indicate substantial declines in 
survival among all age and sex classes since the 1980s.  

Analysis of bear movement data, from radio-collared and hunter-harvested bears, indicate that 
most bears remain within the currently recognized SH subpopulation boundary, although 
regular movements into adjoining subpopulations in Western Hudson Bay (WH) and Foxe Basin 
(FB) occur, primarily during the on ice period. During the ice-free period, bears demonstrate a 
high degree of fidelity to onshore areas, though depending on the patterns of ice breakup, SH 
bears occasionally come ashore in WH. Further, preliminary analysis of data on marked bears 
that are subsequently harvested suggests that up to 10% of the bears harvested in SH originate 
in WH. Small mating season home ranges, combined with geographic isolation, is believed to 
have contributed to potential genetic distinctiveness among polar bears in James Bay compared 
to other locations across the Arctic. 

Finally, a study using a standardized methodology to document trends in sea ice habitat for all 
19 global polar bear subpopulations (1979-2014), found that all 19 subpopulations have 
experienced earlier spring sea ice retreat, later fall sea ice formation, and reduced summer sea 
ice areas of coverage over the last four decades. Relative to other polar bear subpopulations, 
the SH subpopulation, which is the most southerly of all global subpopulations, has one of the 
shortest duration ice seasons (approximately 210 days above the 15% sea ice coverage 
threshold used by the authors). While the rate of sea ice loss in the SH subpopulation has been 
extensive (change in spring ice retreat: -3.1 days per decade; change in fall ice advance: +4.1 
days per decade; change in summer sea ice area: -11.4% per decade), the rate of loss has been 
less extreme than in some other subpopulations. 
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Executive Summary 

The Southern Hudson Bay (SH) polar bear subpopulation includes much of eastern and southern 
Hudson Bay and James Bay, as well as large expanses of coastal Ontario and Québec and islands 
located within the bays. Management authority for the SH subpopulation is a shared 
responsibility of federal, provincial and territorial governments, wildlife management boards 
(WMBs) and similar entities, and land claims organizations that represent Indigenous rights 
holders. Regional and local Indigenous organizations and associations also play important roles as 
bodies that facilitate consultation, make management recommendations, and assist with the 
allocation and enforcement of harvest limits. 

Current status and abundance 

The current estimate of abundance for the SH subpopulation is 780 polar bears (95% CI: 590–
1029). The Canadian Polar Bear Technical Committee’s (PBTC) 2019 assessment of the 
subpopulation was: 

Status and trend 
assessment type 

Short definition Assessment 
result 

Primary rationale 

Historic trend Change in abundance 
since the signing of the 
Agreement on the 
Conservation of Polar 
Bears (1973) 

Likely reduced Comparison of recent estimate of 
abundance to information collected in 
the 1980s and 1990s.  

Indigenous 
Knowledge (IK) 

Knowledge generated 
from the cultural 
practices, lived 
experiences and 
traditions of local and 
Indigenous peoples 

Stable in James 
Bay; Likely 
increased in 
east Hudson Bay 

Interviews and consultations with 
Indigenous people describing changes 
over time in the number of polar bears 
observed, polar bear behavior, and 
other factors 

Recent trend Changes in abundance 
over the last 15 years 

Likely declined Comparison of the most recent 
estimate of abundance to the previous 
estimate collected in 2011/2012, as well 
as information about declines in polar 
bear body condition and survivorship in 
association with an increasing ice-free 
season. 

Future trend Anticipated direction in 
abundance over the 
next 10 years  

Likely decline Documented declines in body condition 
and survival rate in association with an 
increasing ice-free season. 

This executive summary is intended to provide to non-specialist audiences an overview of the 

Southern Hudson Bay Polar Bear Subpopulation Technical Working Group re-assessment 

report. Further details, including citations and methodological details are documented in the 

full report. 
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User-to-user meetings, which were held in 2011 and 2014, resulted in voluntary agreements to 
better manage polar harvest in the SH subpopulation (see Appendices A and B). Participants in 
these meetings included harvesters from affected communities, as well as representatives from 
the governments, wildlife management boards, and land claims organizations with co-
management responsibility. Significant compromises were made by respective Indigenous rights 
holders.   

The 2011 meeting, which was held in Inukjuak, QC, was called in response to a high removal of 
polar bears by Inuit hunters during the 2010/2011 hunting season (105 polar bears, including 30 
by Nunavut Inuit, 73 by Nunavik Inuit, 1 by Eeyou Istchee Cree), and associated concern raised by 
domestic and international parties about the sustainability of harvest. The Inukjuak meeting 
resulted in a voluntary agreement that was in place for the 2011/2012 to 2013/2014 hunting 
seasons. The 2014 meeting, which was held in Ottawa, resulted in an updated voluntary 
agreement that was in place for the 2014/2015 and 2015/2016 hunting seasons.   

Since 2016/2017, harvest limits have been based on the older, out-of-date estimate of 943 polar 
bears rather than on the current estimate of 780 polar bears. The limits are as follows: 

 Nunavut Settlement Area: 25 (Nunavut Inuit) 

 Nunavik Marine Region: 23 (Nunavik Inuit, with at least one polar tag allocated to the 
Cree of Eeyou Istchee for harvest within the Inuit-Cree overlap area).  

At present, there are no take limits in the Eeyou Marine Region south of the Inuit-Cree overlap 
area, which is also part of the Nunavik Marine Region, or in onshore areas of Québec.  Under 
Treaty 9, there is no formal harvest limit for Ontario Cree; however a voluntary limit of 30 bears 
per year that could be sealed for trade was established in 1976 through an informal agreement 
between the Ontario government and the coastal Cree First Nation communities. Since the listing 
of polar bear as a Threatened species under the Ontario Endangered Species Act in 2009 the sale 
of polar bear parts within Ontario has been prohibited.  

In both the Nunavut Settlement Area and the Nunavik Marine Region, existing harvest limits 
were established assuming a sex selective harvest of two males for every female and a flexible 
quota system to adjust for over-harvest (subtract from base allocation the next year) or under-
harvest (accumulation of credits for use in future years). Sex-selective harvesting was 
implemented to allow the maximum possible number of bears to be removed sustainably each 
year, recognizing that the removal of breeding-age female polar bears has a larger effect on 
population dynamics than the removal of male polar bears in most situations.  

According to information provided to PBTC, the most recent 5-year (2013/14 – 2017/18), 3-year 
(2015/2016 – 2017/2018), and current year (2017/2018) estimates of mean harvest in the 
subpopulation have been 36.4, 33.7, and 33 bears, respectively. These estimates correspond to a 
3.5% to 3.9% removal rate relative to the old subpopulation estimate of abundance. Harvest at a 
similar level moving forward would represent an annual removal of 4.2% to 4.7% of the current 
subpopulation estimate. 
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In Nunavut, the Inuit community of Sanikiluaq is the only one that harvests within the SH 
subpopulation. Harvest reporting is believed to approach 100%. In Québec, there are three 
Nunavik Inuit communities (Inukjuak, Umiujaq, and Kuujjuaraapik) and three coastal Cree 
communities (Whapmagoostui, Waskaganish, and Chisasibi) that potentially harvest from this 
subpopulation. Although there is no legal requirement for beneficiaries of the James Bay and 
Northern Québec Agreement to report human-caused polar bear mortalities, the Québec 
Government has been compiling harvest reports and issuing tags since 1985. The proportion of 
the harvest reported to the Québec Government is currently unknown, but is believed to be less 
than 100%. In Ontario, there are five coastal Cree communities that have traditionally harvested 
polar bears from the SH subpopulation [Fort Severn, Winisk (Peawanuk) Attawapiskat, Fort 
Albany, and Kashechewan), and one community (Moosonee/Moose Factory) that has 
occasionally reported defense of life and property kills. The proportion of the harvest that is 
reported to the Government of Ontario is currently unknown. 

Over the past ten years, the following harvest limits have been in place and the following harvest 
levels (H) reported to wildlife management officials:   

 

Hunting 
season 

Nunavut†  Québec‡  Ontario 

Limit H  Limit H  Limit H 

2008/2009 TAH = 25 26  None 9  Nonea 3 

2009/2010 TAH = 25 25  None 36  Nonea 1 

2010/2011 TAH = 30 30  None 74  Nonea 0 

2011/2012 TAH = 25 25  VA = 30 22  Noneb 4 

2012/2013 TAH = 25 26  VA = 30 33  Noneb 2 

2013/2014 TAH = 25 27  VA = 30 11  Noneb 0 

2014/2015 VA = 20 20  VA = 23 22  Nonec 1 

2015/2016 VA= 20 20  VA = 22 19  Nonec 2 

2016/2017 TAH = 25 22  TAT=23 7  Nonea 2 

2017/2018 TAH = 25 28  TAT=23 5  Nonea 0 

TAH: Total Allowable Harvest; TAT: Total Allowable Take; VA: harvest limit determined by voluntary agreement 
among users. See full report for details about harvest limits, as well as areas where limits have been in place. 
aA voluntary quota of 30 bears was established in 1976 through an informal agreement between the Ontario 

Government and coastal Cree First Nation communities, whereby a maximum of 30 hides would be sealed in any 
year. In September, 2009, polar bears were listed under Ontario’s Endangered Species Act, which prohibits the 
sale of polar bear parts within Ontario. Thus, hides are no longer sealed in Ontario.   
bA voluntary limit of 5 bears was agreed upon by the coastal Cree communities of Ontario in attendance at the 

2011 Inukjuak meeting, however not all communities were present. 
cA voluntary limit of 3 bears to be split between Ontario and Quebec Cree, with alternating division per season 

starting with 2 for Ontario Cree in 2014/2015 was agreed upon by the coastal Cree communities of Ontario in 
attendance at the 2014 Ottawa meeting, however not all communities were present. 
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Indigenous Knowledge 

In 2018, the Nunavik Marine Region Wildlife Management Board completed a comprehensive 
polar bear Inuit Knowledge study. Key findings included: (a) an increase in the number of polar 
bears observed by Nunavik Inuit since the 1970s; (b) a wider distribution of polar bears, including 
the use of inland areas; and (c) polar bear condition described as very healthy. With regard to 
management, a frequently expressed view was that traditional stewardship practices are 
sufficient for conservation and that the introduction of a quota to limit polar bear hunting is 
unnecessary. Common stewardship practices include hunting only based on need and not 
wasting any of the animal killed, not hunting polar bears during the summer, and not harvesting 
cubs or known mothers. 

Nunavut Inuit Qaujimajatuqangit (IQ), shared by community members from Sanikiluaq at the 
November 2018 Nunavut Wildlife Management Board public hearing to consider the Nunavut 
Polar Bear Co-Management Plan, emphasized that the polar bear population is increasing rather 
than decreasing in Nunavut, including in the area around Sanikiluaq. Participants also stated that 
climate change will not cause the disappearance of polar bears.  According to IQ, it is normal for 
the polar bear population to increase and decrease in a cycle. 

A study documenting the knowledge of Cree land users, in the northern Eeyou Marine Region, 
conducted by the Cree Nation Government, Eeyou Marine Region Wildlife Board and Cree 
Trappers’ Association, is currently being finalized.  Preliminary results include expressions of 
concern about an increase in the relative abundance of polar bears in the Eeyou Marine Region 
and a growing number of human-polar bear interactions. Climate change, and more specifically 
changes in sea ice dynamics in Hudson Bay and James Bay, were mentioned as potential causes 
for the observed changes.  

Scientific Assessment 

Results from two capture-recapture studies conducted mainly along the Ontario coastline of 
Hudson Bay suggest that polar bear abundance was largely unchanged between 1984–1986 and 
2003–2005. Following an analysis of bears captured on Akimiski Island in James Bay during 1997 
and 1998, the total SH subpopulation was estimated by the PBTC to number between 900-1000 
bears for management purposes.  

Aerial surveys, conducted in 2011/2012 and 2016, resulted in estimates of abundance of 943 
polar bears (95% CI: 658–1350) and 780 polar bears (95% CI: 590–1029), respectively. This 
change equates to a 17% decline in abundance.  Although the 95% confidence intervals for the 
two estimates overlap, an 18% decline in point estimates of abundance was noted over the same 
time period in the neighbouring Western Hudson Bay (WH) polar bear subpopulation. The 
simultaneous declines in SH and WH were cited by PBTC as an additional line of evidence to 
suggest that polar bear numbers in the SH subpopulation had likely declined. Estimates of the 
proportion of yearling polar bears in the SH subpopulation also declined, from 12% of in 2011 to 
5% in 2016, whereas the proportion of cubs remained similar (16% in 2012 vs. 19% in 2016). 
These results suggest there was low survival of cubs to the yearling age class in 2015. A 
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supplementary aerial survey, conducted in 2018, covering a high density portion of the 
subpopulation (Ontario coastline and Akimiski Island), was used to examine whether the 2016 
study results were indicative of a trend. Results demonstrated variable yearling proportions and a 
slightly lower abundance of bears in re-surveyed portions of the coastal area in 2018 (249 bears, 
95% CI: 230 – 270) compared with 2016 (269 bears, 95% CI: 244 – 297) and significantly lower 
abundance than in 2011 (422 bears, 95% CI: 381 – 467).  

In addition to studies assessing polar bear abundance, considerable research has been conducted 
to evaluate changes in polar bear body condition, survival rates and reproduction. With respect 
to body condition, the Ontario Ministry of Natural Resources and Forestry examined trends for 
900 bears captured on shore during the ice-free period in 1984-1986, 2000-2005, and 2007-2009. 
A body condition index (BCI), based upon measurements of a bear’s mass relative to body length, 
indicated a decline in condition for all age, sex and reproductive classes. In Nunavut, body 
condition scores (BCS) of harvested bears have been reported for the SH subpopulation bears 
since 2010. The BCS of 191 hunter-harvested polar bears was examined between 2010 and 2017. 
Bears included in the Nunavut study were primarily taken on the sea ice during winter and spring. 
92.7% had a BCS of average and better, while 7.3% were deemed skinny or very skinny.  

The most up-to-date estimates of survival in the SH subpopulation, which are based upon 
capture-recapture data collected from 1984 through 2005, indicate substantial declines in 
survival among all age and sex classes since the 1980s.  

Analysis of bear movement data, from radio-collared and hunter-harvested bears, indicate that 
most bears remain within the currently recognized SH subpopulation boundary, although regular 
movements into adjoining subpopulations in Western Hudson Bay (WH) and Foxe Basin (FB) 
occur, primarily during the on ice period. During the ice-free period, bears demonstrate a high 
degree of fidelity to onshore areas, though depending on the patterns of ice breakup, SH bears 
occasionally come ashore in WH. Further, preliminary analysis of data on marked bears that are 
subsequently harvested suggests that up to 10% of the bears harvested in SH originate in WH. 
Small mating season home ranges, combined with geographic isolation, is believed to have 
contributed to potential genetic distinctiveness among polar bears in James Bay compared to 
other locations across the Arctic. 

Finally, a study using a standardized methodology to document trends in sea ice habitat for all 19 
global polar bear subpopulations (1979-2014), found that all 19 subpopulations have experienced 
earlier spring sea ice retreat, later fall sea ice formation, and reduced summer sea ice areas of 
coverage over the last four decades. Relative to other polar bear subpopulations, the SH 
subpopulation, which is the most southerly of all global subpopulations, has one of the shortest 
duration ice seasons (approximately 210 days above the 15% sea ice coverage threshold used by 
the authors). While the rate of sea ice loss in the SH subpopulation has been extensive (change in 
spring ice retreat: -3.1 days per decade; change in fall ice advance: +4.1 days per decade; change 
in summer sea ice area: -11.4% per decade), the rate of loss has been less extreme than in some 
other subpopulations. 
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Report 

1. Background 

1.1. Southern Hudson Bay Polar Bear Subpopulation Boundary 

The boundary of the Southern Hudson Bay (SH) polar bear subpopulation was established based 
on observed movements of marked and collared polar bears (Jonkel et al. 1976, Kolenosky and 
Prevett 1983, Kolenosky et al. 1992, Obbard and Middel 2012, Middel 2013). It includes much of 
eastern and southern Hudson Bay and James Bay, as well as large expanses of coastal Ontario 
and Québec up to 120 km inland and islands located within the bays (Kolenosky and Prevett 
1983, Obbard and Walton 2004, Obbard and Middel 2012) (Figure 1).  

 

 

Figure 1. Southern Hudson Bay Polar Bear Subpopulation boundary and associated land 
claim areas, and provincial and territorial boundaries. 
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1.2. Management Authority 

Management authority for SH subpopulation polar bear is a shared responsibility of federal, 
provincial and territorial governments, wildlife management boards (WMBs)/similar entities, and 
land claims organizations that represent Indigenous rights holders. Regional and local Indigenous 
organizations and associations also play important roles as bodies that facilitate consultation, 
make management recommendations, and assist with the allocation and enforcement of harvest 
limits.  

Table 1 lists the organizations with management responsibility in Southern Hudson Bay, as well 
as the treaties/land claims agreements from which mandates are derived. In locations where 
WMBs have been established WMB decisions for Total Allowable Take (TAT) / Total Allowable 
Harvest (TAH) of polar bear are forwarded to government Ministers, who have the authority to 
accept or reject initial board decisions, and to accept, reject or vary final decisions of the boards.  
Ministers also have the responsibility to implement final decisions. The Hunting, Fishing and 
Trapping Coordinating Committee (HFTCC) is not a decisional body for polar bear, but can 
recommend a TAT to the Québec government Minister, who has the discretion to act upon such 
recommendation, in accordance with the required consultations.  
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Table 1. Management partners involved in polar bear harvest decision-making for the Southern Hudson Bay polar pear 
subpopulation and their current decision-making relationships. 

Agreement or Treaty  Area of Application Wildlife Management 
Board or Similar Entity 

Government Authority Land Claims Organization 

Nunavik Inuit Land 
Claims Agreement 
(NILCA)1,2 

Nunavik Marine Region Nunavik Marine Region 
Wildlife Management 
Board (NMRWB) 

Canada (offshore) 

Nunavut (islands) 

Makivik Corporation 

Nunavut Land Claims 
Agreement (NLCA) 

Nunavut Settlement 
Area  

Nunavut Wildlife 
Management Board 
(NWMB) 

Nunavut Nunavut Tunngavik Inc. 

Eeyou Marine Region 
Land Claims 
Agreement (EMRLCA)2 

Eeyou Marine Region Eeyou Marine Region 
Wildlife Management 
Board (EMRWB) 

Canada (offshore) 

Nunavut (Islands) 

Cree Nation Government  

James Bay and 
Northern Québec 
Agreement (JBNQA) 

Mainland of Québec  Hunting, Fishing and 
Trapping Coordinating 
Committee (HFTCC) 

Québec Makivik Corporation 

Cree Nation Government 

Treaty 9 Mainland of Ontario not applicable Ontario individual Cree First 
Nations, Muschkegowuk 
Council 

1 A reciprocal arrangement between Nunavik Inuit and Nunavut Inuit identifies Areas of Equal Use and Occupancy (AEUO) within the Nunavik Marine Region.  

Within the boundaries of the Southern Hudson Bay Polar Bear Subpopulation, one such AEUO encompasses islands situated between Umiujaq, QC and 

Sanikiluaq, NU. Until a formal process to govern wildlife management within the AEUO is established the NWMB retains exclusive jurisdiction over this area but 

the NWMB’s membership is varied to allow for Nunavik Inuit representation through the appointment of members by Makivik (NILCA Part 27.6).  

2 The NILCA and EMRLCA incorporate an overlap agreement that specifies three zones: a Cree Zone, a Joint Zone, and an Inuit Zone. Throughout the overlap 

area, the Nunavik Inuit and the Crees of Eeyou Istchee have the same rights respecting the harvest of wildlife. For the Inuit Zone, the NMRWB maintains 

wildlife management responsibilities, but a Cree Nation Government observer is entitled to replace a Makivik appointed board member during any vote. For 

the Joint Zone, wildlife management decisions are to be made jointly and equally by the NMRWB and EMRWB. Within the Cree Zone, the EMRWB maintains 

wildlife management responsibilities, but a Makivik appointed observer is entitled to replace a Cree board member during any vote.
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2. Canada’s Polar Bear Technical Committee Assessment of Status and Trend 

The Polar Bear Technical Committee (PBTC) is composed of individuals who have scientific or 
Indigenous Knowledge of polar bear biology and habitat and are appointed by the jurisdictions, 
management boards, or agencies that have legal responsibility for polar bear management in 
Canada.  The PBTC meets annually to review scientific and Indigenous Knowledge necessary to 
meet defined management needs in support of Canada’s national and international 
conservation responsibilities under the 1973 Agreement on the Conservation of Polar Bears. 
The PBTC helps facilitate coordination of research activities among Canadian jurisdictions that 
have polar bears, as well as the United States and Greenland for those subpopulations that are 
shared between Canada and these jurisdictions.  The PBTC provides technical advice and 
recommendations to the Polar Bear Administrative Committee (PBAC), as required, on (1) 
design, collaboration, and conduct of polar bear research in Canada; (2) harvest and population 
trends; and, (3) the need for management actions. 

One of the key outputs of the PBTC is an annual status assessment report on Canadian polar 
bear subpopulations, including harvest, based on scientific information and Indigenous 
Knowledge provided by member agencies. 

2.1 Most Recent PBTC Status Assessment (2019) 

The most recent status assessment by the PBTC of the SH subpopulation occurred at the 
Committee’s 2019 meeting held in Edmonton, 5-7 February.  In the absence of new scientific 
information or Indigenous Knowledge that would alter the outcome of the PBTC’s review, the 
status assessment remained unchanged from 2018.  The accepted current estimate of 
abundance for the SH subpopulation is 780 bears (95% CI: 590–1029), which was derived from 
an aerial survey flown in 2016 using mark–recapture distance sampling and double-observer 
protocols (Obbard et al. 2018). 

Trends in subpopulation abundance 

The PBTC assessed the historical trend in abundance of the SH subpopulation to be “likely 
reduced”.  This is an assessment of change in abundance that a subpopulation may have 
experienced since the signing of the 1973 Agreement on the Conservation of Polar Bears (1973), 
which led to current management practices and research, to the present estimate.  The PBTC 
based this assessment on earlier subpopulation estimates conducted in the 1980s and 1990s 
(Kolenosky et al. 1992, Obbard et al. 2007, Obbard 2008). 

The PBTC assessed the recent trend in abundance to be “likely declined”.  This is an assessment 
of change in abundance over the past 15 years.  A 17% decline in point estimates of abundance 
between a 2011-2012 aerial survey (943 bears, 95% CI: 658–1350, Obbard et al. 2015) and the 
2016 aerial survey was documented.  Although there had been previously documented declines 
in survival and body condition related to changes in sea ice (Obbard 2008, Obbard et al. 2016), 
the 2016 aerial survey was the first instance of a documented decline in the numbers of bears.  
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A similar decline in abundance of the WH subpopulation (18% decline), over the same time 
period (Dyck et al. 2017), was considered an additional line of evidence suggesting a larger 
ecosystem change maybe occurring. As a result, the PBTC changed its assessment of historic, 
recent, and future trend to “likely reduced”, “likely declined”, and “likely decline”, respectively. 

The PBTC’s Indigenous Knowledge assessment of the SH subpopulation is that it is “stable” in 
James Bay and “likely increased” in east Hudson Bay.  The assessment was based upon 
information from a number of sources, including a recently completed report by the Nunavik 
Marine Region Wildlife Board (NMRWB 2018). 

Trends in harvest 

Due to differences in the harvest management systems in Nunavut, Ontario, and Québec, it is 
not possible to determine an exact number of the potential, annual allowable removal from the 
subpopulation.  The most recent 5-year (2013/14 – 2017/18), 3-year (2015/16 – 2017/18), and 
current year (2017/18) mean harvest levels have been reported as 36.4, 33.7, and 33 bears, 
respectively. These removal levels correspond to removal rates equating to 3.5% to 3.9% of 
2011-2012 estimate of subpopulation abundance. Harvest at similar levels moving forward 
would represent an annual removal rate of 4.2% to 4.7% of the current subpopulation estimate. 

2.2 Previous PBTC Assessments 

Over the past 20 years, the PBTC has made a number of changes to both the content and 
methods used in the assessment and presentation of subpopulation status.  Thus, it is not 
practical to make direct comparisons of the annual status assessments.  However, there is 
consistent content that can be compared. From 1998-2017, the PBTC has used varying numbers 
between 900 and 1000 bears as the estimate of abundance for the SH subpopulation (e.g., 900, 
943, 951, 900-1000, 1000).  All were based on scientific studies (Kolenosky et al. 1992, Obbard 
et al. 2007, Obbard 2008, Obbard et al. 2015), although some of the earlier estimates were 
subsequently adjusted upwards, based on professional judgement, for management purposes 
to account for unsurveyed areas (James Bay, Québec coastal areas).  Over this time, both 
historic and recent trend, when assessed, were considered to be stable. 

There has been no change in the documented Indigenous Knowledge assessment of the SH 
subpopulation. 

3. Current and previous harvest limits 

3.1  Current harvest limits  

Current harvest limits are summarized in Table 2.  
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Table 2. Summary of current management of polar bear harvest (2018-2019 hunting seasons) by area within the Southern Hudson Bay 

subpopulation management unit (adapted from Lunn et al. 2018).  

 
 Area 

Management 
consideration 

 Nunavut 
Settlement Area 

Nunavik Marine Region†  Eeyou Marine Region‡  Québec (onshore region) Ontario 
(onshore coastal 
region) 

Hunting 
season 
 

 July 1 – June 30 
 

July 1 – June 30 6 No restriction September 1 – May 31 5  

Who can hunt  Nunavut Inuit with 
a tag ¹ 

Nunavik Inuit and Eeyou 
Istchee Cree (within 
NMR/EMR overlap area) 
 

Eeyou Istchee Cree Nunavik Inuit and Cree Treaty 9 rights 
holders in 
coastal 
communities 
(Cree) 

Harvest limit 
(2018-2019) 
 

 TAT of 25 ² TAT of 23 (including 1 
bear for Cree) 6  

No take limits since expiry 
of voluntary agreement in 
November 2016  

No take limits since expiry 
of voluntary agreement in 
November 2016  

None7 

Protection for 
females and 
cubs 
 

 Yes ³ Yes 6 No Yes 5 Yes 8 

Protection for 
bears in dens 

 Yes 4 Yes 6 No Yes 5 Yes 8 

† Includes the “Inuit Zone” and the “Joint Inuit/Cree Zone” of the Inuit/Cree Offshore Overlapping Interests Area 
‡ Includes only the “Cree Zone” of the Inuit/Cree Offshore Overlapping Interests Area 
1 Nunavut Wildlife Act, s.18(1); 2 Nunavut Wildlife Act, s.120; 3 Nunavut Wildlife Act, s.195, r. 9(2) - Regulatory provisions on harvesting; 4 Nunavut Wildlife Act, 
s.195, r. 9(3) - Regulatory provisions on harvesting;5 Hunting season, protection of mothers and cubs and protection of bears in dens is not legally mandated, 
but is regulated in accordance with a voluntary agreement between the Gouvernement du Québec and the Inuit (Anguvigak - Nunavik Hunters, Fishers and 
Trappers’ Association, 1984); 6 According to Nunavut and ECCC Ministers’ decision in October 2016, but currently not enforced by legislation. 7A voluntary 
quota of 30 bears was established in 1976 through an informal agreement between the Ontario Government and coastal Cree First Nation communities, 
whereby a maximum of 30 hides would be sealed in any year. In September, 2009, polar bears were listed under Ontario’s Endangered Species Act, which 
prohibits the sale of polar bear parts within Ontario. Thus, hides are no longer sealed in Ontario. 8Protection provided under Endangered Species Act. There is 
no special protection provided to females and cubs or bears in dens in relation to Treaty 9 rights holders from coastal communities.  
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3.2 Previous harvest limits and reported harvest  

Table 3 summarizes harvest limits and reported harvest levels in Nunavut, Québec and Ontario 

since the 1994/1995 hunting season. Additional commentary, and information about harvest 

before the 1994/1995 hunting season is provided for the respective jurisdictions in sections 

that follow. 

Table 3. Polar bear harvest according to provincial/territorial jurisdiction for the Southern 

Hudson Bay (SH) polar bear subpopulation from the 1994/1995 to 2017/2018 hunting season. 

Limit denotes the Total Allowable Harvest (TAH), Total Allowable Take (TAT), or Voluntary 

Agreement (VA) limit. H denotes the total number of polar bears reported as having been 

harvested or killed in defense of life and property situations each year. 

Hunting 
season 

Nunavut†  Québec‡  Ontario 

Limit H  Limit H  Limit H 

1994/1995 TAH = 25 25  None 3  None1 2 

1995/1996 TAH = 25 25  None 15  None1 11 

1996/1997 TAH = 25 25  None 19  None1 3 

1997/1998 TAH = 25 24  None 10  None1 11 

1998/1999 TAH = 25 25  None 14  None1 3 

1999/2000 TAH = 25 25  None 16  None1 5 

2000/2001 TAH = 15 8  None 6  None1 7 

2001/2002 TAH = 25 25  None 18  None1 9 

2002/2003 TAH = 25 25  None 6  None1 8 

2003/2004 TAH = 25 25  None 11  None1 8 

2004/2005 TAH = 25 25  None 0  None1 2 

2005/2006 TAH = 25 25  None 6  None1 4 

2006/2007 TAH = 25 25  None 10  None1 3 

2007/2008 TAH = 25 25  None 4  None1 5 

2008/2009 TAH = 25 26  None 9  None1 3 

2009/2010 TAH = 25 25  None 36  None1 1 

2010/2011 TAH = 30 30  None 74  None1 0 

2011/2012 TAH = 25 25  VA = 30 22  None2 4 

2012/2013 TAH = 25 26  VA = 30 33  None2 2 

2013/2014 TAH = 25 27  VA = 30 11  None2 0 

2014/2015 VA = 20 20  VA = 23 22  None3 1 

2015/2016 VA= 20 20  VA = 22 19  None3 2 
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2016/2017 TAH = 25 22  TAT=23 7  None1 2 

2017/2018 TAH = 25 28  TAT=23 5  None1 0 

† In 2014/2015 Inuit in Sanikiluaq voluntarily reduced their harvest quota to 20 polar bears (hence the change 
to VA = 20 in 2014/2015). In 2016/2017 Sanikiluaq reverted the TAH that was established by the NWMB 
before the voluntary reduction.    
‡ The TAT that has been in place since 2016/2017 applies only to the Nunavik Marine Region, including the 
“Inuit Zone” and the “Joint Inuit/Cree Zone” but excluding the “Cree Zone” of the Inuit/Cree Offshore 
Overlapping Interests Area. There is no TAT in force on the remaining portion of the Eeyou Marine Region nor 
on the mainland of Québec.  
1A voluntary quota of 30 bears was established in 1976 through an informal agreement between the Ontario 

Government and coastal Cree First Nation communities, whereby a maximum of 30 hides would be sealed in 
any year. In September, 2009, polar bears were listed under Ontario’s Endangered Species Act, which prohibits 
the sale of polar bear parts within Ontario. Thus, hides are no longer sealed in Ontario.   
2A voluntary limit of 5 bears was agreed upon by the coastal Cree communities of Ontario in attendance at the 

2011 Inukjuak meeting, however not all communities were present. 
3A voluntary limit of 3 bears to be split between Ontario and Quebec Cree, with alternating division per season 

starting with 2 for Ontario Cree in 2014/2015 was agreed upon by the coastal Cree communities of Ontario in 
attendance at the 2014 Ottawa meeting, however not all communities were present. 
 

 
3.2.1 Nunavut 

Sanikiluaq is the only Nunavut community that harvests from the SH subpopulation. Harvest 

reporting is believed to approach 100%. Between 1970 and 2018 there have been 1108 polar 

bears reported as harvested (Source: Nunavut polar bear data base). The proportion of the 

harvest comprised of males during this time has averaged 0.66 (range: 0.5 – 0.84) (i.e., 2 males 

for every 1 female). In general, the community has adhered strictly to its TAH (see Figure 2). 
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Figure 2. Sanikiluaq polar bear harvest by sex between 1970/1971 and 2017/2018. During this 

time, harvest has been at or below the TAH in nearly all years. In 2010/2011, the HTO applied 

credits to increase their TAH as per their flexible quota system. In 2017/2018, removals 

exceeded TAH due to defense of life and property kills. 

 

3.2.2 Québec-EMR-NMR 

Although there is no legal requirement for beneficiaries of the James Bay and Northern Québec 
Agreement to report human-caused polar bear mortalities in Québec, the Québec Government 
has been compiling harvest reports and issuing tags since 1985 to allow hunters to sell and 
export their polar bear hides, pursuant to provincial regulations, as well as internationally under 
the Convention of International Trade in Endangered Species of Wild Fauna and Flora (CITES), 
which Canada implements through the Wild Animal and Plant Protection and Regulation of 
International and Interprovincial Trade Act (WAPPRIITA).  

The proportion of the actual harvest being reported is currently unknown in Québec. It is, 
however, likely that there is a link between the probability of reporting polar bear harvest and 
the harvester’s interest to sell the hide, which is in turn influenced by the market price of polar 
bear hides. The existence of voluntary agreements, establishing maximum annual take for the 
various harvesters of the SH subpopulation between the 2011/12 and 2016/17 harvest seasons, 
as well as the implementation of a Total Allowable Take (TAT) for the 2017/2018 hunting 
season may also have influenced the reporting rates. Table 4 presents reported harvest levels in 
Québec categorized according to community. 
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Table 4. Reported polar bear harvest within the Southern Hudson Bay polar bear subpopulation, 

according to Québec community, since the 1985/1986 to 2017/2018 hunting season. TAT 

denotes a Total Allowable Take determined by the relevant Wildlife Management Boards 

(NMRWB and EMRWB).  VA denotes a harvest limit determined by a voluntary agreement.  

Hunting 
season 

Harvest 
limit 

Inukjuak† Umiujaq† Kuujjuarapik† Whapmagoostui‡ Waskaganish‡ Chisasibi‡ 

1985/1986 None 11 0 2 0 0 0 

1986/1987 None 12 0 0 0 0 0 

1987/1988 None 9 0 2 0 0 0 

1988/1989 None 45 0 0 0 0 0 

1989/1990 None 36 0 4 0 0 0 

1990/1991 None 15 1 0 0 0 0 

1991/1992 None 12 0 5 0 0 0 

1992/1993 None 17 0 0 0 0 0 

1993/1994 None 11 0 1 0 0 0 

1994/1995 None 2 0 1 0 0 0 

1995/1996 None 11 1 3 0 0 0 

1996/1997 None 16 0 2 0 1 0 

1997/1998 None 9 0 1 0 0 0 

1998/1999 None 14 0 0 0 0 0 

1999/2000 None 14 1 1 0 0 0 

2000/2001 None 5 1 0 0 0 0 

2001/2002 None 16 1 0 0 0 1 

2002/2003 None 6 0 0 0 0 0 

2003/2004 None 10 0 0 0 0 1 

2004/2005 None 0 0 0 0 0 0 

2005/2006 None 6 0 0 0 0 0 

2006/2007 None 9 0 0 0 1 0 

2007/2008 None 2 0 2 0 0 0 

2008/2009 None 9 0 0 0 0 0 

2009/2010 None 36 0 0 0 0 0 

2010/2011 None 71 0 2 1 0 0 

2011/2012 VA = 30 19 0 2 0 0 1 

2012/2013 VA = 30 30 0 0 0 3 0 

2013/2014 VA = 30 9 0 0 0 2 0 
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2014/2015 VA = 23 20 1 0 0 1 0 

2015/2016 VA = 22 19 0 0 0 0 0 

2016/2017 TAT=23 4 1 1 0 1 0 

2017/2018 TAT=23 4 0 1 0 0 0 

† Inuit communities; ‡ Cree communities 

 

3.2.3 Ontario 

The Government of Ontario’s Recovery Strategy for Polar Bear in Ontario (Tonge and Pulfer 
2011) indicates that, at the time of publication, harvest by members of Treaty 9 in Ontario was 
considered sustainable, based upon the best available data for population abundance (Lunn et 
al. 2006). In 1976, a voluntary limit of 30 bears was established through an informal agreement 
with the coastal Cree communities, whereby up to 30 hides could be sealed for sale annually 
[12 to Fort Severn, 12 to Winisk (Peawanuck), 6 shared between Attawapiskat, Fort Albany and 
Kashechewan] (Ontario Ministry of Natural Resources 1980, 2008). During the 1970s and 1980s 
annual Ontario harvest averaged 20.7 individuals (Kolenosky et al. 1992). In September 2009, 
polar bears were listed as threatened under Ontario’s Endangered Species Act, which prohibits 
the sale of polar bear parts within Ontario. Thus, hides are no longer sealed in Ontario, and this 
agreement is largely obsolete. 

Ontario’s harvest has been considerably lower than the 30 bear limit, averaging 4.2 polar bears 
annually from 1994/1995 to 2016/2017, and 1.8 polar bears annually from 2011/2012 to 
2016/2017 (Source: Ontario Ministry of Natural Resources and Forestry database).Although 
Ontario Coastal Cree communities were present at the meetings to establish voluntary quotas 
in 2011 and 2014, not all communities were represented, and thus unable to formally agree to 
the quotas. Currently, Ontario has no formal means of tracking polar bear harvest of defense of 
life and property kills.  

3.3 Voluntary Agreements and Harvest Limits 

2011 Voluntary Agreement 

In September 2011, a user-to user meeting was held in Inukjuak, Québec. The meeting was 
convened in response to a high removal of polar bears by Inuit hunters during the 2010/2011 
hunting season (reported harvest = 104, 73 by Nunavik Inuit, 30 by Nunavut Inuit, 1 by Eeyou 
Istchee Cree) and associated concern raised by domestic and international parties about the 
sustainability of harvest. The meeting was attended by officials representing the responsible 
governments, WMBs, land claims organizations, and hunters from Nunavut, Ontario and 
Québec. However, not all of the coastal Cree communities in Ontario were represented.  
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The parties recognized the need to limit the level of take from the SH subpopulation and for 
WMBs to collaborate in their decision-making. A voluntary agreement was drafted for the 
2011/12 harvest season. Key features of 2011 voluntary agreement included: 

 A temporary limit to take (including subsistence hunting and defense kills / on-land and 
off-shore): 

o QC: 26 for Nunavik Inuit, and 4 for Eeyou Istchee Cree; 

o NU: 25 for Nunavut (i.e. Nunavut’s existing quota); 

o ON: 5 for the six coastal Cree Nations of Ontario. 

 The need to build a formal management system for Nunavik and conduct a new 
population survey. 

 Commitment to review harvest levels when new population data become available. 

 An international export limit of 60 polar bear hides. 

The voluntary agreement was renewed for the 2012/13 hunting season.  In 2013/14, a formal 
renewal was not undertaken, but low harvest levels were reported. 

The full agreement included as Appendix A to this document. 

2014 Voluntary Agreement 

In September 2014, hunters, Inuit and Cree organizations and governments involved in the 
management of the Southern Hudson Bay polar bear subpopulation met in Ottawa and came to 
a voluntary agreement with regard to the harvest of polar bears in accordance with the 
respective hunting seasons of each jurisdiction. The agreement was in effect from November 
2014 until November 2016. Meeting participants recognized the important commitment of 
hunters to the conservation and sustainable use of polar bears. Significant compromises were 
made by respective Indigenous stakeholders. Participants agreed to the following voluntary 
limits to the annual take (including subsistence hunting and defense kills) to be implemented 
for the 2014/15 and 2015/16 hunting seasons:  

 22 for Nunavik Inuit;  

 20 for Nunavut Inuit;  

 3 in total for Ontario and Québec Cree, with alternating division per harvest season 
starting with 1 for Québec Cree and 2 for the Ontario Cree. Not all of the coastal Cree 
communities in Ontario were represented and thus unable to agree to the limits.  
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It was also agreed that the limits should be implemented in the context of sex-selective harvest 
and a flexible quota system, where applicable. 

The full agreement is included as Appendix B to this document. 

3.4 Cree Nation Government Perspective Concerning Polar Bear Harvest 

The Cree of Eeyou Istchee periodically take bears that have entered or approached hunting 
camps located on islands or on promontories along the eastern James Bay coast of their 
territory in Québec. The number varies from one year to the next, and several years may pass 
with no kills.  However, it is quite possible that four, five or six bears might be taken in a given 
year, especially in the Charlton Island archipelago.  These islands are south of the southern limit 
of the Nunavik Marine Region. There is no established TAT in this area.   

The situation is somewhat similar to that on the west coast of James Bay, including Akimiski 
Island (Nunavut).   

In the view of the Cree Nation Government, a comprehensive approach to SH subpopulation 
management should involve communities on both coasts in decisions involving the reporting of 
defense of life and property, or the introduction of specific measures to reduce defense of life 
and property kill mortality. The EMRWB is currently compiling information on polar bear 
sightings and encounters and this information will be made available to interested parties. 

4. Indigenous Knowledge 

4.1 Nunavik Marine Region Wildlife Board - 2018 Report  

Background 

In 2018 the NMRWB completed a report on findings from a comprehensive polar bear Inuit 
Knowledge study in the three Nunavik communities (Kuujjuaraapik, Umiujaq, and Inukjuak) 
within the SH subpopulation range (NMRWB 2018). This study was conceived by the NMRWB 
upon receiving a request in 2012 from Canada’s then Minister of Environment, the Honourable 
Peter Kent, that NMRWB work towards the development of a formal management regime for 
the harvest of polar bears in the Nunavik Marine Region and specifically to establish a Total 
Allowable Take. As the NMRWB considers the knowledge, traditions and hunting practices of 
Nunavik Inuit in its decisions and actions, this project was deemed necessary to document 
information necessary for NMRWB decisions on polar bears. The project was designed to not 
only focus on gathering information directly applicable to management decisions, but to 
document as comprehensive a report as possible on the Inuit Knowledge of polar bears in the 
three communities. The full report can be obtained by contacting the NMRWB 
(www.nmrwb.ca, info@nmrwb.ca).  

Key findings 
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The findings presented here are the outcome of 13 separate semi-directed interviews 
conducted with 25 elders, hunters, and knowledge holders. Data was analyzed from over 24 
hours of interview audio recordings and transcripts, and 240 features mapped through a 
participatory mapping component of the study. An average of ten participants were sought per 
community, with the ability to increase or decrease the number according to the point at which 
redundancy of information was found. Findings should be considered within the scope of the 
project, and should not be considered to indicate the full extent of Inuit Knowledge on polar 
bears from the area. 

 Ecology and biology 
- There has been a clear increase in polar bear numbers in the SH subpopulation since the 

1970s. In Umiujaq it is only within the last 25 years that bears have been seen with any 
consistency.  

- SH subpopulation polar bears have increased their distribution. The use of inland areas 
was noted, including bears being found and hunted several kilometers inland of 
Inukjuak.   

- The condition of SH subpopulation polar bears was reported to be very healthy, fatter in 
the winter and skinnier in the summer, but rarely so skinny that participants were 
concerned about the bear’s health. 

- A number of frequently used denning areas were identified. They were typically located 
in areas commonly accumulating significant snow depth and usually close to the coast, 
although in some instances at considerable distance inland.  

- The preferred diet of SH subpopulation polar bears is ringed seals, but many alternative 
prey items were reported, frequently including bird eggs and belugas. 
 

 Management and stewardship 
- It is believed that traditional stewardship practices are sufficient for conservation and 

that the introduction of a quota to limit polar bear hunting is unnecessary. 
- Further, participants noted that introduction of quotas could be possibly dangerous or 

counterproductive. There is concern that a quota may create competition, and 
encourage hunters to take animals they would otherwise not hunt, or take them at less 
optimal seasons. 

- Some common stewardship practices currently used included hunting only based on 
need and not wasting any of the animal killed, not hunting polar bears during the 
summer, and not harvesting cubs or known mothers.  

- If a quota system is to be discussed, participants want to ensure that their knowledge is 
considered in this plan, that any plan consider the conservation strategies identified 
above, and most of all that any plan be fair to all communities and hunters in the region. 

- Polar bear hunting remains an integral part of Nunavimmiut culture, society, identity 
and economy today. 

It was clear that participants are concerned with both the health of polar bear populations, as 
well as the aspects of Inuit livelihood which are closely associated and integrated with polar 
bears. A close and complex relationship between Inuit and polar bears is clearly evident in this 
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study, and consideration of this will be important in creating and implementing effective 
management measures which represent the people affected by them (Berkes 2009). 

4.2  Nunavut Inuit Qaujimajatuqangit (IQ) 

Voices from the Bay: Traditional Ecological Knowledge of Inuit and Cree in the Hudson Bay 
Bioregion (McDonald et al. 1997) provides insights into the environment of Southern Hudson 
Bay. More recent local observations have been captured through submissions made by the 
Sanikiluaq Hunter’s and Trapper’s Organization (HTO) to Environment and Climate Change 
Canada during consultations on polar bears as a species at risk and to the Nunavut Wildlife 
Management Board with respect to the Nunavut Polar Bear Management Plan (Sanikiluaq HTO 
2018).   Participants from Sanikiluaq “emphasized that they know the polar bear population is 
increasing rather than decreasing, in other communities as well as in Sanikiluaq. In the past, 
hardly any polar bears were seen around Sanikiluaq. Now, people cannot go camping due to 
fear of bears. Cabins and caches have been destroyed by bears. Participants said that they do 
not believe climate change will cause the disappearance of polar bears as they can hunt in 
water. They said that Inuit Knowledge should be considered more. According to IQ, it is normal 
for the polar bear population to increase and decrease, in a cycle” (CWS 2009:24). 

4.3  Traditional Ecological Knowledge of Polar Bears in the Northern Eeyou Marine Region 

A Traditional Ecological Knowledge study based on interviews with land users was held jointly 
by the Cree Nation Government, the Eeyou Marine Region Wildlife Board and the Cree 
Trappers’ Association. The interviews were conducted in 2017 and a draft report is in 
development. The objective of the study was to provide a comprehensive portrait of the role 
and importance of polar bear to the Cree in the region. 

The study provides a significant amount of traditional knowledge, as well as current 
observations and concerns. One of the main contributions was to locate the geographic areas 
where most observations, and/or human bear conflict incidents have occurred in the last 25 
years. Maps depict the locations that have been frequented by polar bears in recent years, as 
well as harvest sites and denning locations. 

Although a fair amount of information and knowledge was shared in the course of the study, it 
is important to note that the information in the report is limited to that shared by participants. 
It does not represent all possible Cree knowledge of polar bears from the region.  

One element that came out of the consultation was the importance, respect and concern that 
many participants expressed on the subject of polar bears. Many had observations and stories 
to share. However, participants also expressed concerns about an increase in relative 
abundance of polar bears in the Eeyou Marine Region and the growing amount of interactions, 
many of which have been undesirable or threatening. Climate change and, more specifically, 
changes in sea ice dynamics in Hudson Bay and James Bays were mentioned as potential causes 
for the increase. Some land users suggested that polar bears are extending their distribution 
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area southward because of difficulty hunting seals and that dietary changes may be occurring 
as way for polar bears to adapt to a changing environment.  

Polar bear harvesting from deliberate hunting is not a traditional activity for the Cree. However, 
defense of life and property kills were reported by several land users. In addition, the fact that 
many land users felt a growing threat from polar bear during their traditional activities in the 
land emphasizes the importance of developing and raising awareness on safety guidelines and 
preventive measures. For their protection, land users have to be prepared to use deterrent and 
lethal methods if required. However, many preventive measures can be used to avoid 
attracting the bears in the first place. 

Just like polar bear are in the process of adapting to a changing environment, it appears that 
the land users of Eeyou Istchee also need to adapt to more frequent encounters with polar 
bears and potential dangers associated with the presence of polar bears on the land. 

Laforest et al. (2018) conducted semi-directed interviews on the subject of polar bear biology 
and climate change with Cree elders in the northern Eeyou Marine Region. The interviews were 
conducted in 2012 in Wemindji, Chisasibi, and Whapmagoostui. The interviews held in 
Whapmagoostui also included elders from Kuujjuarapik, the adjacent Inuit community. Laforest 
et al. reported that participants were unanimous in their recognition of a warming climate and 
prolonged ice-free season in the area. However, communities and respondents differed in their 
observations on other issues, with latitudinal trends evident in observations of polar bear 
distribution, denning activity, and foraging habits. Communities also differed in their perception 
of the prevalence of ‘problem’ polar bears and the conservation status of the species.  One-
third of participants held the view that polar bears will be unaffected by, or even benefit from, 
longer ice-free periods. A majority of participants indicated that the local polar bear population 
was stable or increasing in abundance. 

Laforest’s observations should be reviewed with representatives of the three communities 
which he visited, as well as with Waskaganish and Eastmain further to the south. The majority 
of bear encounters (and bear mortality) in recent years have occurred in the territories used by 
these two southern communities. The experience, in the case of Charlton Island in particular, 
has drawn attention to the importance both of lines of communication as well as of clear 
responsibilities for reporting events subsequent to encounters (including the responsibility for 
cubs taken (or abandoned) in this process). There are observations of bears travelling inland at 
the latitude of Chisasibi, and it would be helpful to know whether denning is taking place on the 
Québec side of James Bay.  It is also worth noting that a recent succession of late springs, and 
the accumulation of rafted ice along the coast, may also have implications for bear behaviour 
(and vulnerability to hunting).  It may be worth further enquiries, given the probable 
significance of ice cover in James Bay for bear distribution and behaviour in the future.   
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5. Scientific Assessment 

5.1 Subpopulation Abundance  

5.1.1 Early Assessments of Abundance 

The first abundance estimate for the SH subpopulation came from a three-year (1984–1986) 
mark-recapture study, conducted mainly along the Ontario coastline of Hudson Bay, from Hook 
Point to the border with Manitoba (Kolenosky et al. 1992). The initial estimate obtained from 
that study (763 ± 323 bears) was later corrected to 641 bears (95% CI: 401 – 881) after a re-
analysis of the original capture data (Obbard et al. 2007) but covered only the Ontario coastline. 
A subsequent 3-year capture-recapture study (2003–2005), covering again the Ontario coastline 
from Hook Point to the border with Manitoba, produced an estimate of 681 bears (95% CI: 
401–961) (Obbard et al. 2007). An analysis of bears captured on Akimiski Island in James Bay 
during 1997 and 1998 resulted in the addition of 70–110 bears (Obbard et al. 2007) and the 
total SH subpopulation was therefore estimated by the PBTC to be between 900-1000 bears for 
management purpose. Results from the two capture-recapture studies suggested that the 
abundance was unchanged between 1984–1986 and 2003–2005, though survival rates in all age 
and sex categories and body condition declined (Obbard 2008). 

5.1.2 Aerial Surveys Conducted in 2011/12 and 2016 

An aerial survey was conducted during the fall ice-free season over mainland Ontario and 
Akimiski Island in 2011 and over the remaining islands in James Bay, the coastal areas of 
Québec from Long Island to the SH–FB subpopulation border, and the off-shore islands in 
eastern Hudson Bay in 2012. This survey covered all areas sampled for the capture-recapture 
studies as well as a substantial area not covered by those surveys. Results of this mark-
recapture distance- sampling (MRDS) analysis provided an estimate of 860 bears (95% CI: 580–
1,274) in the mainland Ontario, neighboring islands, and Akimiski Island portions of the SH 
subpopulation management unit during the 2011 ice-free season plus an additional 83 bears 
(SE = 4.5) in the 2012 study area. Thus, combining the aerial survey results from 2011 and 2012 
yielded an overall estimate of 943 bears (SE: 174, 95% CI: 658–1350) for the SH subpopulation 
(Obbard et al. 2015). Overall, despite the difference in methodologies, assumptions, and biases 
between capture–recapture studies and aerial surveys, these lines of evidence suggest it is 
likely that the subpopulation had not changed in abundance between the mid-1980s and 2012, 
or that any changes were undetectable due to differences in methodology. Nevertheless, the 
duration of sea ice within the bounds of the SH subpopulation declined over this period 
(Hochheim and Barber 2014, Stern and Laidre 2016, NMRWB 2018) and scientific research also 
indicates a decline in body condition and body size of bears during that same period (Obbard et 
al. 2016, M.E. Obbard unpublished data).  

An intensive aerial survey, covering the same areas as the 2011/12 survey, was repeated in 
September 2016 to re-assess SH abundance. All areas in Ontario, Nunavut and Québec were 
sampled within a 3-week period to ensure complete coverage within the same season and year. 
The abundance estimate obtained from that survey was 780 bears (95% CI: 590–1029). 
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Although the 95% confidence interval of both surveys overlapped, the 17% decline between the 
point estimates suggested that the subpopulation may have declined between 2012 and 2016. 
The proportion of yearlings in the observed portion of the subpopulation also declined from 
12% in 2011 to 5% in 2016, whereas the proportion of cubs remained similar (16% in 2012 vs. 
19% in 2016) suggesting a low survival of cubs to the yearling age class (Obbard et al. 2018). 

5.1.3 Supplemental Aerial Surveys Conducted in 2018 

To assess if the apparently low survival rate of cubs born in 2015 was an unusual event or 
represented an ongoing trend for the SH subpopulation, and to obtain an additional abundance 
estimate for a portion of the subpopulation, a partial survey of the Ontario coastline was 
conducted in September 2018. This survey consisted of flying a single transect parallel to the 
coast for the entire coastline of Ontario and Akimiski Island. The survey used double-observer 
mark-resight methods and was an exact repeat of a portion of the 2011 and 2016 surveys. The 
2018 survey was designed to cover the area with the highest density of bears. The results of 
this survey indicated a slightly lower abundance in the coastal area in 2018 (249 bears, 95% CI: 
230 – 270) than in 2016 (269 bears, 95% CI: 244 – 297) and significantly lower abundance than 
in 2011 (422 bears, 95% CI: 381 – 467; significance based on overlap of 95% CI). The proportion 
of yearlings in the coastal area for the three surveys was variable (2011: 12%, 2016: 3%, 2018: 
7%) as was the number of cubs (2011: 15%, 2016: 17%, 2018: 10%), but the proportion of 
adults in the coastal area increased in each survey (2011: 60%, 2016: 71%, 2018: 74%). The 
results of the 2018 survey should be used tentatively, as they are not a complete sample of the 
subpopulation. However, the number of observed bears represents >25% of the estimated 
subpopulation, suggesting these numbers are at least a useful piece of additional information. 
Although these results suggest that cub survival to the yearling age class is not consistently low, 
the proportion of dependent animals seen in the coastal area has declined in every year, 
tentatively suggesting that reproductive output has been reduced. Further, the nearly identical 
estimates of abundance in 2018 and 2016 for the coastal area and the significant differences for 
the same area in 2011 corroborate the finding from Obbard et al. (2018) that the population 
had likely declined.  

5.2 Supplementary Information - Reproduction, Body Condition, Survivorship, and 
Movement 

5.2.1 Reproduction 

The first information on reproduction for the SH subpopulation comes from Kolenosky and 
Prevett (1983), who assessed litter size and cub production by flying aerial surveys of the 
Ontario coast and Akimiski Island in February and March from 1974-1978. They estimated 
average litter size at 2.0. Annual cub production varied from 33-112 in the area sampled. 
Although data on litter size and litter production were collected during capture-recapture 
studies in the 1980s, this information is not reported in any published documents. The next 
available information on reproduction is reported in Obbard et al. (2010) from capture-
recapture work in the early 2000s. They report litter size of cubs at 1.575 with a standard error 
of 0.116. They also report the litter production rate of different age classes of bears [4 year olds 
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= 0.087 (SE 0.202); 5 year olds = 0.966 (SE = 0.821); and ≥6 year olds = 0.967 (SE=0.022)]. 
Obbard et al. (2016) reported cub litter size as 1.56 and the proportion of cubs in the observed 
bears as 0.16 from the 2011/12 aerial surveys. Obbard et al. (2018), reported a litter size of 1.46 
(SD=0.5) and the proportion of cubs in the observed bears at 0.19 from the 2016 aerial survey. 
Unpublished aerial survey results from the coastal area, conducted in 2018 found a litter size of 
1.47 (SD=0.61) and the proportion of cubs in the observed bears at 0.1 for the coastal area.  

5.2.2 Body Condition 

Obbard et al. (2016) examined trends in body condition for 900 bears captured during three 
different capture-recapture studies (i.e., 1984-1986, 2000-2005 and 2007-2009). These 
captures were made during onshore during the ice-free period. A body condition index (BCI) 
was calculated for all bears according to the methods of Cattet et al. (2002), relating 
measurements of a bear’s mass to its body length. BCI declined significantly over time in all age, 
sex and reproductive classes. In addition to these body condition measures, analyses by 
Obbard, Newton and Howe (Ontario Ministry of Natural Resources and Forestry, unpublished 
data) indicate that female polar bears and cubs have seen marked declines in total body length, 
weight and zygomatic arch width. Further, declines have been proportionally greatest in cubs, 
followed by adult females then adult males.  

In Nunavut, body condition scores (BCS) of harvested polar bears have been determined for SH 
subpopulation since 2010. Most were harvested during winter and spring, while on the sea ice. 
BCS scoring follows a 5-scale rating system that has been used in other research studies (Stirling 
et al. 2008). The BCS of 191 polar bears (53 females and 138 males) was examined (2010-2017 
data). 92.7% of the harvested bears had a BCS of average and better; only 4 bears were 
deemed very skinny, and 10 were skinny. Throughout the reporting period for these BCS, 
average and above average bears were common every reporting year (Figure 3). 

It is important to note that information about polar bear body condition collected in Ontario 
(ice-free period) and Nunavut (on ice, during winter and spring) were collected at different 
times of the year, and as such are not necessarily contradictory. Polar bears that are harvested 
out on the sea ice in winter and spring have had the opportunity to hunt and regain body mass 
lost the previous summer/fall while onshore.  
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Figure 3: Frequency of body condition scores from 1 (skinny) to 5 (fat) for harvested 
bears of the Southern Hudson Bay Polar Bear Subpopulation between 2010 and 2017. 

 

5.2.3 Survivorship 

Obbard et al. (2007) present the most up-to-date and robust estimates of survival in the SH 
subpopulation. The authors analyzed all capture-recapture data from 1984 through 2005 in one 
model to assess change in survival. They estimated substantial declines in survival of all age and 
sex classes from the 1980s through 2000s. Their results are reproduced in Table 5.  
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Table 5. Age-specific survival estimates of Southern Hudson Bay Polar Bear. 

Year  Female 

 COY  Yearling  Subadult  Adult  Senescent 
 Mean 95% CI  Mean 95% CI  Mean 95% CI  Mean 95% CI  Mean 95% CI 

1984  0.768 0.550 - 0.986  0.767 0.549 - 0.985  0.936 0.685 - 1.00  0.936 0.685 - 1.00  n/a* n/a* 
1985  0.768 0.550 - 0.986  0.767 0.549 - 0.985  0.936 0.685 - 1.00  0.936 0.685 - 1.00  0.591 0.254 - 0.928 
1986  0.702 0.686 - 0.718  0.701 0.685 - 0.717  0.909 0.780 - 1.00  0.909 0.778 - 1.00  0.534 n/a* 
1999  0.749 0.589 - 0.908  0.746 0.587 - 0.905  0.930 0.869 - 0.991  0.930 0.868 - 0.991  0.561 0.334 - 0.788 
2000  0.748 0.589 - 0.908  0.746 0.587 - 0.905  0.930 0.869 - 0.991  0.930 0.869 - 0.991  0.561 0.334 - 0.788 
2001  0.748 0.588 - 0.908  0.746 0.587 - 0.905  0.930 0.869 - 0.991  0.930 0.868 - 0.991  0.561 0.334 - 0.788 
2002  0.749 0.589 - 0.908  0.746 0.587 - 0.905  0.930 0.869 - 0.991  0.930 0.869 - 0.991  0.561 0.334 - 0.788 
2003  0.644 0.380 - 0.909  0.64 0.373 - 0.907  0.893 0.792 - 0.993  0.892 0.791 - 0.993  0.444 0.153 - 0.735 
2004  0.645 0.380 - 0.909  0.64 0.373 - 0.907  0.893 0.792 - 0.993  0.892 0.791 - 0.993  0.444 0.153 - 0.735 
                
  Male 

  COY  Yearling  Subadult  Adult  Senescent 
  Mean 95% CI  Mean 95% CI  Mean 95% CI  Mean 95% CI  Mean 95% CI 

1984  0.634 0.350 - 0.919  0.631 0.349 - 0.914  0.884 0.767 - 1.00  0.884 0.767 - 1.00  0.428 0.055 - 0.802 
1985  0.635 0.350 - 0.919  0.631 0.349 - 0.914  0.884 0.767 - 1.00  0.884 0.767 - 1.00  0.428 0.055 - 0.802 
1986  0.591   0.593   0.838 0.778 - 0.898  0.838 0.778 - 0.897  0.486  
1999  0.607 0.410 - 0.805  0.602 0.408 - 0.795  0.873 0.776 - 0.971  0.873 0.776 - 0.971  0.394 0.144 - 0.644 
2000  0.607 0.410 - 0.804  0.602 0.408 - 0.795  0.873 0.776 - 0.971  0.873 0.776 - 0.971  0.394 0.144 - 0.644 
2001  0.607 0.409 - 0.806  0.602 0.408 - 0.795  0.873 0.776 - 0.971  0.873 0.775 - 0.971  0.394 0.144 - 0.644 
2002  0.607 0.410 - 0.805  0.602 0.408 - 0.796  0.874 0.776 - 0.971  0.874 0.776 - 0.971  0.394 0.144 - 0.645 
2003  0.491 0.211 - 0.771  0.485 0.204 - 0.765  0.812 0.663 - 0.961  0.811 0.662 - 0.960  0.293 0.029 - 0.558 
2004  0.492 0.211 - 0.772  0.485 0.204 - 0.766  0.812 0.663 - 0.961  0.811 0.662 - 0.961  0.293 0.029 - 0.588 
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5.2.4 Movement 

Although there has been relatively limited information published on the movements of marked 
bears in the SH subpopulation, substantial data are available. Obbard and Middel (2012) 
examined the boundaries of the SH subpopulation using movements of radio collared bears. 
They found that movements largely conformed to the current management boundaries, but 
that there were regular movements into other subpopulations while on the sea ice. Preliminary 
analysis of marked and subsequently harvested bears suggests that bears that were originally 
marked in WH are regularly harvested in SH and vice versa, with a greater proportion of WH 
bears harvested in SH. Despite substantial overlap among bears from the SH, WH and FB 
subpopulations while on the sea ice, movement data indicate a high degree of fidelity to 
onshore areas used during summer. Small mating season home ranges, coupled with 
geographic isolation, is believed to have contributed to a high degree of genetic distinctiveness 
for polar bears in James Bay relative to other locations (Obbard and Middel 2012, Crompton et 
al. 2008, Viengkone et al. 2016, 2018). 

5.3 Sea Ice Conditions 

Stern and Laidre (2016) evaluated changes in the timing of spring sea ice retreat and fall sea ice 
advance for all 19 global polar bear subpopulations, from 1979-2014, using a common set of 
sea ice metrics across subpopulations. Their methodology has been adopted by the Polar Bear 
Specialist Group (PBSG) as an indicator of the availability of sea-ice habitat in the PBSG’s status 
table (http://pbsg.npolar.no/en/status/status-table.html). Full methodological details are 
provided in Stern and Laidre (2016). 

The analysis indicated earlier sea ice retreat and later sea ice advance in all 19 subpopulations. 
Trends generally ranged from a 3 to 9 day earlier spring sea ice retreat and a 3 to 9 day later fall 
sea ice advance per decade across subpopulations. SH, which is the most southerly of all 
subpopulations, had among the shortest duration sea-ice coverage periods (approximately 210 
days above the 15% ice coverage threshold used by the authors; Figure 5, panel S5). While sea 
ice loss has been extensive in the SH subpopulation over the last four decades, the rate of sea 
ice loss has been less extreme than what has been observed in other polar bear subpopulations 
(Table 5). 

http://pbsg.npolar.no/en/status/status-table.html
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Figure 5. Reproduction of figures included in supplementary materials of Stern and Laidre (2016) for the 

Southern Hudson Bay Polar Bear Subpopulation. Panel S1: Daily sea-ice area, January-December, 5 1979-

2014 (gray curves). Colored curves are decadal averages. Upper horizontal dotted line is average sea-ice 

area in March; lower horizontal dotted line is average sea-ice area in September; middle horizontal 

dotted line is threshold for determining dates of spring sea-ice retreat and fall sea-ice advance. Panel S2: 

Dates of sea-ice retreat (red) and sea-ice advance (blue) for 1979-2014. The red and blue lines are least-

squares fits. The vertical green lines indicate the time interval between retreat and advance (i.e., length 

of summer season). Panel S3: Length of the summer season (from spring sea-ice retreat to fall sea-ice 

advance) versus year, with least-squares line in red. Panel S4: Summer (June through October) sea-ice 

concentration versus year, with least-squares line in red. Panel S5: Number of ice-covered days per year, 

1979-2014. An ice covered day is one in which the sea-ice area exceeds a threshold (defined in main text 

of Stern and Laidre 2016). Blue: number of ice-covered days above 15% threshold. Red: number of ice-

covered days above 50% threshold. Least-squares lines are also shown. 

 

S1 S2

S3 S4

S5
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Table 5. Reproduction of PBSG status table columns summarizing trends in sea ice coverage according to 

global polar bear subpopulation (PBSG 2018).  

Subpopulation  Sea ice metrics† 

 Change in spring 
ice retreat (days 
per decade) 

Change in fall ice 
advance (days per 
decade) 

Change in summer 
sea ice area (percent 
change per decade) 

Arctic Basin  -3.2 8.0 -6.7 

Baffin Bay  -7.3 5.2 -18.9 

Barents Sea  -16.6 24.2 -16.0 

Chukchi Sea  -3.4 4.2 -18.8 

Davis Strait  -7.7 9.7 -19.9 

East Greenland  -6.2 5.5 -6.5 

Foxe Basin  -5.3 5.8 -14.2 

Gulf of Boothia  -6.9 8.3 -12.2 

Kane Basin  -7.2 5.6 -12.2 

Kara Sea  -9.2 7.6 -18.6 

Lancaster Sound  -5.6 5.1 -7.7 

Laptev Sea  -8.2 6.5 -14.7 

M'Clintock Channel  -3.9 5.8 -9.0 

Northern Beaufort Sea  -5.8 3.3 -5.9 

Norwegian Bay  -1.3 4.3 -2.3 

Southern Beaufort Sea  -8.7 8.7 -20.5 

Southern Hudson Bay  -3.1 4.1 -11.4 

Viscount Melville Sound  -4.7 7.4 -6.1 

Western Hudson Bay  -5.2 3.6 -16.3 
 
† Sea ice metrics defined as follows by PBSG: (1) Change in date of spring sea ice retreat and change in date of fall sea ice 
advance (days per decade) over the period 1979-2014. Each year the area of sea ice reaches a maximum in March and a 
minimum in September.  In order to measure the timing of the seasonal change in sea ice, we find the date each spring when the 
area of sea ice has dropped to a specific threshold and the date each fall when the area has grown back to that same threshold. 
The region-specific threshold is halfway (50%) between the mean March sea-ice area and the mean September sea-ice area over 
the period 1979-1988 for each subpopulation region. (2) Change in summer sea ice area (percent change/decade, June 1 – 
October 31) relative to the average summer sea ice area during 1979-1988. Sea ice area was calculated as the sum, over all grid 
cells with >15% sea ice concentration, of the grid cell area multiplied by the grid cell sea ice concentration. 
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7. Appendices 

Appendix A: 2011 Voluntary Agreement 

 

 

CONSENSUS FROM THE  

SOUTHERN HUDSON BAY POLAR BEAR MANAGEMENT MEETING 

INUKJUAK, 21 SEPTEMBER 2011 

 

On 20-22 September 2011, Hunters, Inuit and Cree organizations and 

wildlife management boards, and governments involved in the management 

of the Southern Hudson Bay polar bear subpopulation met in Inukjuak (see 

attached agenda). 

 

1. All participants agree to a temporary voluntary limit to the Southern 

Hudson Bay polar bear take (including subsistence hunting and defense 

kills) to be implemented for the 2011/12 hunting season: 

 

 26 for Nunavik Inuit, and 4 for Cree of Eeyou Istchee;  

 25 for Nunavut;  

 5 for the six coastal Cree Nations of Ontario.  

 

These limits should be considered in the context of a flexible quota system 

as implemented under the Memorandum of Understanding between 

Sanikiluaq and the Nunavut Government. 

 

2. All participants commit to consider changes in 2012, following the 

review of all new sources of information, including but not limited to the 

2011 and 2012 aerial survey results and traditional knowledge, whether 

this means increased or decreased harvest levels.  

 

3. All participants welcome the hunter desire to set a long term management 

plan and stand ready to assist as needed, including the establishment of a 

flexible quota system and/or any other means that are deemed 

appropriate.  

 

4. All participants agree to maintain close communication and collaboration 

regarding the management and the design of appropriate research for 

polar bears. 

 

5. The relevant governments/institutions will ensure adequate reporting and 

registration systems of harvested bears are in place.  Hunters commit to 

accurately report the take of bears on a timely basis, including pertinent 

biological information necessary for management purposes. 
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These limits should be considered in the context of a flexible quota system 

as implemented under the Memorandum of Understanding between 

Sanikiluaq and the Nunavut Government. 

 

2. All participants commit to consider changes in 2012, following the 

review of all new sources of information, including but not limited to the 

2011 and 2012 aerial survey results and traditional knowledge, whether 

this means increased or decreased harvest levels.  

 

3. All participants welcome the hunter desire to set a long term management 

plan and stand ready to assist as needed, including the establishment of a 

flexible quota system and/or any other means that are deemed 

appropriate.  

 

4. All participants agree to maintain close communication and collaboration 

regarding the management and the design of appropriate research for 

polar bears. 

 

5. The relevant governments/institutions will ensure adequate reporting and 

registration systems of harvested bears are in place.  Hunters commit to 

accurately report the take of bears on a timely basis, including pertinent 

biological information necessary for management purposes. 
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Harvest Risk Assessment for the Southern Hudson Bay Polar 

Bear Subpopulation 

07 June 2019 

Prepared by: Eric Regehr (University of Washington) and the Southern Hudson Bay Polar Bear 

Technical Working Group (Markus Dyck, Gregor Gilbert, Samuel Iverson, David Lee, Nicholas 

Lunn, Joseph Northrup, Alan Penn, Marie-Claude Richer, and Guillaume Szor)  

 

The Southern Hudson Bay Technical Working Group (TWG) was formed to provide 

advice to the Southern Hudson Bay Polar Bear Subpopulation Advisory Committee. The TWG 

has recently compiled the available scientific data for the Southern Hudson Bay (SH) 

subpopulation, summarized historical removal levels, worked with an outside expert to 

construct a demographic model, performed a harvest risk assessment, and documented these 

steps in the current report to the Advisory Committee. Although the assessment was based 

primarily on scientific information, Indigenous Knowledge was considered when interpreting 

and modeling the status of the SH subpopulation. The TWG is not a decision-making body. 

Rather, it sought to draw upon the expertise of its membership to develop and provide advice 

to the responsible decision-making bodies for the SH subpopulation. 

This report presents a quantitative harvest risk assessment for the SH polar bear 

subpopulation. The final results are a series of potential harvest strategies that can inform 

prospective management actions in conjunction with other sources of information and 

considerations. The assessment uses a custom demographic model that was developed to 

evaluate responses to different environmental conditions and management interventions. 

Population processes are represented by a discrete version of the theta-logistic equation, which 

is widely used in ecology. The model includes a single age class and is applied to female bears 

only. This approach is consistent with the limited demographic information available for the SH 

subpopulation. The model includes a nonlinear relationship between population density and 

population growth resulting in demographic patterns that are generally within the bounds of 
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those documented for polar bears and similar species. The model can incorporate the potential 

effects of habitat change through both density-dependent mechanisms (i.e., changing 

environmental carrying capacity [K]) and density-independent mechanisms (i.e., changing 

maximum intrinsic growth rate [rmax]).  

We estimated parameters of the theta-logistic equation using a Bayesian Monte Carlo 

approach to population reconstruction. This process used estimates of abundance and 

population growth rate from capture-recapture studies in the 1980s and 2000s (Obbard et al. 

2007), estimates of abundance from aerial surveys in the 2010s (Obbard et al. 2015, 2018), and 

harvest data from Nunavut, Québec, and Ontario. It also allowed incorporation of prior 

information from other case studies of polar bears. Population reconstruction demonstrated 

that the demographic model can reproduce plausible trends for the SH subpopulation in recent 

decades.  

The available data are not conclusive regarding the current demographic status of the 

SH subpopulation. Statistical uncertainty and methodological differences between capture-

recapture studies and aerial surveys preclude estimation of long-term trends in abundance. 

Several lines of evidence suggest that the subpopulation was, on average, capable of strong 

growth during the period 1984-2016 and thus could support a relatively high harvest. However, 

there is also evidence for a decline from 943 bears in 2012 (Obbard et al. 2015) to 780 bears in 

2016 (Obbard et al. 2018) based on aerial surveys with consistent methodology. Sea ice has 

declined in the SH management area, although to a lesser extent than other polar bear 

management areas (Stern and Laidre 2016), and the SH subpopulation has experienced declines 

in nutritional condition (Obbard et al. 2016). In the adjacent Western Hudson Bay (WH) 

subpopulation, similar declines in condition were detected prior to obtaining evidence from 

capture-recapture studies for declines in reproduction, survival, and abundance (Lunn et al. 

2016). Recent aerial surveys for the WH subpopulation suggest a decline in numbers during the 

period 2011-2016 based on multiple lines of evidence, although the difference in abundance 

estimates was not statistically significant (Stapleton et al. 2014; Dyck et al. 2017). 

We accounted for uncertainty in the current and future status of the SH subpopulation 

by developing three biological scenarios representing a plausible range of conditions, from 
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optimistic to pessimistic, based on the available scientific data and documented Indigenous 

Knowledge. The scenarios were developed using different approaches to population 

reconstruction and different assumptions about the future effects of habitat loss. Scenario 1 

reflected the optimistic hypothesis that the future will be similar to the past 30 years, with only 

gradual declines in K proportional to projected declines in the number of ice-covered days per 

year in the SH management area. Scenario 2 reflected the middle-of-the-road hypothesis that 

the future will be similar to the past decade, during which there is some evidence of 

demographic declines, and that both K and rmax will decline gradually in the future. Scenario 3 

consisted of two pessimistic representations of the SH subpopulation. Scenario 3a included a 

strong density-independent decline in rmax followed by gradual declines in both K and rmax. 

Scenario 3b reflected a subpopulation that was theoretically capable of strong growth but 

experienced rapid and nonlinear declines in K.  

For each biological scenario, we used the demographic model to project simulated polar 

bear subpopulations forward in time while being subject to a wide range of female harvest 

rates. Projections were run for 35 years, which corresponds to approximately three polar bear 

generations and is a common timeframe for conservation assessments (Regehr et al. 2016). We 

evaluated the effects of harvest against three potential alternatives for subpopulation 

Management Objectives: (1) maintain a subpopulation size that achieves maximum sustainable 

yield, with respect to a potentially changing K; (2) maintain a relatively stable subpopulation 

size; and (3) maintain a subpopulation size above a minimum threshold, below which the 

function and viability of the subpopulation are likely to be compromised. Management 

Objective 3 is not intended as a measure of sustainability, but rather to indicate whether the 

subpopulation could become depleted to the extent that emergency management measures 

might be warranted. We present the probabilities of achieving the three management 

objectives for multiple harvest strategies, rather than only presenting results for a smaller 

number of harvest strategies that correspond to predetermined levels of risk tolerance (i.e., 

that correspond to specific probabilities of meeting the objectives).  

We can compare results for the three biological scenarios by looking at harvest 

strategies with an 80% probability of meeting Management Objective 1 (i.e., maintaining a 
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subpopulation size that achieves maximum sustainable yield). Management Objective 1 is well 

suited to balancing subpopulation protection with continued opportunities for use, and an 80% 

probability falls between the “low” and “medium” levels of risk tolerances that have been 

subjectively used for Management Objective 1 in other harvest assessments (Regehr et al. 

2017a, 2018a). Furthermore, harvest strategies that meet these conditions were associated 

with low probabilities of violating Management Objective 3 or reducing future sustainable yield 

through overharvest. For Scenario 1, the corresponding harvest strategy had a present-day 

harvest level of 21 female bears/year. This is similar to the mean observed harvest for the SH 

subpopulation of approximately 19 females/year for the period 1986-2016, which is logical 

given that Scenario 1 was based on the hypothesis that the future will be similar to the past. For 

Scenario 2, the starting harvest level was 10 female bears/year. Assuming that the proportion 

of females in the SH subpopulation is currently 0.50, this would correspond to a total (i.e., 

female and male) harvest rate of approximately 3.8% if harvest were implemented at a 2:1 

male-to-female ratio. For reference, this is slightly below the 4.5% rate at a 2:1 male-to-female 

ratio that has been considered sustainable under favorable environmental conditions (Taylor et 

al. 1987). For Scenario 3a, the starting harvest level was 4 female bears/year. The probability of 

violating Management Objective 3 increased at a starting harvest level of 8 female bears/year, 

and the probability of extirpation increased at a starting harvest level of 18 female bears/year. 

Scenario 3a demonstrates the potential for overexploitation when a subpopulation’s capacity 

for growth is compromised by severe density-independent limitation. In contrast, 

subpopulation outcomes for Scenario 3b were relatively insensitive to harvest. This is because 

the rapid and unidirectional decline in K guaranteed that abundance would decline as well, and 

natural mortality due to density effects could be largely replaced by harvest without 

accelerating subpopulation declines. Although Scenarios 3a and 3b are both oversimplifications 

of how sea-ice loss might impact the SH polar bear subpopulation, they demonstrate the 

importance of whether the effects of habitat change are primarily density independent or 

density dependent. Currently, the data are not available to differentiate between density-

independent and density-dependent effects for SH bears, and this remains an area of research 

for polar bears in general.     
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Our approach of considering multiple biological scenarios, management objectives, and 

harvest strategies has the advantage of clearly representing scientific uncertainty and providing 

management authorities with detailed information against which their goals can be evaluated. 

However, it does not lead to recommendation of a specific management strategy because that 

would require identifying a specific management objective, which to date has not occurred for 

the SH subpopulation. To evaluate the biological risks of harvest, we suggest initially orienting 

toward Scenario 2 at a moderate degree of risk tolerance with respect to Management 

Objective 1. This would suggest female harvest rates in the vicinity of h = 0.02-0.03, which 

correspond to starting harvest levels of 8-12 female bears/year. This is equivalent to a total 

(i.e., female and male) harvest rate of approximately 2.0-3.0% assuming a 1:1 male-to-female 

ratio in the harvest or approximately 3.0-4.5% assuming a 2:1 male-to-female ratio. 

The female harvest rate is the primary determinant of whether a given harvest strategy 

is sustainable, because female bears are most important to population growth (Eberhardt 

1990). Based on previous studies of sex-selective harvest (Taylor et al. 2008; Regehr et al. 

2017b) we suggest that a female harvest rate in the range 0.02-0.03 together with a 2:1 male-

to-female ratio would be unlikely to deplete males in the SH subpopulation, provided that the 

female harvest rate was indeed below maximum sustainable yield with respect to the female 

segment of the subpopulation (Taylor et al. 2008; Regehr et al. 2017b). However, we were not 

able to directly evaluate the biological effects of a sex-selective harvest because analyses in this 

report were limited to female bears only. This was necessary because aerial surveys, the 

primary study method for the SH subpopulation in the past decade, can provide accurate 

estimates of total abundance but do not provide the data on subpopulation composition or 

vital rates needed to model the females and males together. 

The mid-range harvest strategies indicated above likely have the benefit of limiting lost 

opportunities for subsistence use if conditions are more like Scenario 1, while reducing the 

chances of severe overexploitation if conditions are more like Scenario 3a. Working from the 

starting point of a female harvest rate in the range 0.02-0.03, the information provided in this 

report can help the management authorities weigh the pros and cons of lower and higher 

harvests in terms of biological risk, opportunities for use, and other considerations (e.g., human 
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safety). Furthermore, comparing future demographic data for the SH subpopulation against the 

biological scenarios in this report may help understand how habitat loss is affecting the 

subpopulation and, by extension, which scenario is most relevant to management.  

All harvest strategies in this report follow a “state-dependent” harvest management 

approach (Regehr et al. 2017b), which is similar to the “adaptive management” approach 

recommended by the Polar Bear Range States (2015). State-dependent management means 

that harvest levels do not remain constant into the future, but rather are updated periodically 

using new data from scientific studies or other sources on the current status (i.e., “state”) of 

the subpopulation. This requires a coupled research-management framework and accurate 

harvest monitoring. Specifically, our analyses assumed that new aerial surveys will be 

completed every 5 years with a level of precision similar to the surveys in 2012 and 2016 

(Obbard et al. 2015, 2018). If there is uncertainty in the ability to implement state-dependent 

harvest management with these conditions, a more conservative approach to harvest (i.e., a 

lower allowable harvest) will be necessary to mitigate risk.  

Our findings should be interpreted with caution due to limited demographic data for the 

SH subpopulation, incomplete understanding of how sea-ice loss affects polar bear population 

dynamics, and use of a relatively simple demographic model that did not include male bears or 

a detailed mechanism of reproduction. Our modeling approach did not make purposefully 

conservative assumptions regarding the effects of harvest or climate change. Furthermore, the 

TWG received limited guidance from the responsible management authorities with respect to 

management objectives or risk tolerance. In the main report, we discuss several potential ways 

to mitigate the biological risks associated with human-caused removals. These include research 

and monitoring approaches to address data gaps for the SH subpopulation, and the concept of 

a multi-level system under which graduated management and conservation actions are tied to 

pre-established subpopulation thresholds.  
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Executive Summary 

The Southern Hudson Bay Technical Working Group (TWG) was formed to provide 

advice to the Southern Hudson Bay Polar Bear Subpopulation Advisory Committee. The TWG 

has recently compiled the available scientific data for the Southern Hudson Bay (SH) 

subpopulation, summarized historical removal levels, worked with an outside expert to 

construct a demographic model, performed a harvest risk assessment, and documented these 

steps in the current report to the Advisory Committee. Although the assessment was based 

primarily on scientific information, Indigenous Knowledge was considered when interpreting 

and modeling the status of the SH subpopulation. The TWG is not a decision-making body. 

Rather, it sought to draw upon the expertise of its membership to develop and provide advice 

to the responsible decision-making bodies for the SH subpopulation. 

This report presents a quantitative harvest risk assessment for the SH polar bear 

subpopulation. The final results are a series of potential harvest strategies that can inform 

prospective management actions in conjunction with other sources of information and 

considerations. The assessment uses a custom demographic model that was developed to 

evaluate responses to different environmental conditions and management interventions. 

Population processes are represented by a discrete version of the theta-logistic equation, which 

is widely used in ecology. The model includes a single age class and is applied to female bears 

only. This approach is consistent with the limited demographic information available for the SH 

subpopulation. The model includes a nonlinear relationship between population density and 

population growth resulting in demographic patterns that are generally within the bounds of 

those documented for polar bears and similar species. The model can incorporate the potential 

effects of habitat change through both density-dependent mechanisms (i.e., changing 

environmental carrying capacity [K]) and density-independent mechanisms (i.e., changing 

maximum intrinsic growth rate [rmax]).  

We estimated parameters of the theta-logistic equation using a Bayesian Monte Carlo 

approach to population reconstruction. This process used estimates of abundance and 

population growth rate from capture-recapture studies in the 1980s and 2000s (Obbard et al. 
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2007), estimates of abundance from aerial surveys in the 2010s (Obbard et al. 2015, 2018), and 

harvest data from Nunavut, Québec, and Ontario. It also allowed incorporation of prior 

information from other case studies of polar bears. Population reconstruction demonstrated 

that the demographic model can reproduce plausible trends for the SH subpopulation in recent 

decades.  

The available data are not conclusive regarding the current demographic status of the 

SH subpopulation. Statistical uncertainty and methodological differences between capture-

recapture studies and aerial surveys preclude estimation of long-term trends in abundance. 

Several lines of evidence suggest that the subpopulation was, on average, capable of strong 

growth during the period 1984-2016 and thus could support a relatively high harvest. However, 

there is also evidence for a decline from 943 bears in 2012 (Obbard et al. 2015) to 780 bears in 

2016 (Obbard et al. 2018) based on aerial surveys with consistent methodology. Sea ice has 

declined in the SH management area, although to a lesser extent than other polar bear 

management areas (Stern and Laidre 2016), and the SH subpopulation has experienced declines 

in nutritional condition (Obbard et al. 2016). In the adjacent Western Hudson Bay (WH) 

subpopulation, similar declines in condition were detected prior to obtaining evidence from 

capture-recapture studies for declines in reproduction, survival, and abundance (Lunn et al. 

2016). Recent aerial surveys for the WH subpopulation suggest a decline in numbers during the 

period 2011-2016 based on multiple lines of evidence, although the difference in abundance 

estimates was not statistically significant (Stapleton et al. 2014; Dyck et al. 2017). 

We accounted for uncertainty in the current and future status of the SH subpopulation 

by developing three biological scenarios representing a plausible range of conditions, from 

optimistic to pessimistic, based on the available scientific data and documented Indigenous 

Knowledge. The scenarios were developed using different approaches to population 

reconstruction and different assumptions about the future effects of habitat loss. Scenario 1 

reflected the optimistic hypothesis that the future will be similar to the past 30 years, with only 

gradual declines in K proportional to projected declines in the number of ice-covered days per 

year in the SH management area. Scenario 2 reflected the middle-of-the-road hypothesis that 

the future will be similar to the past decade, during which there is some evidence of 
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demographic declines, and that both K and rmax will decline gradually in the future. Scenario 3 

consisted of two pessimistic representations of the SH subpopulation. Scenario 3a included a 

strong density-independent decline in rmax followed by gradual declines in both K and rmax. 

Scenario 3b reflected a subpopulation that was theoretically capable of strong growth but 

experienced rapid and nonlinear declines in K.  

For each biological scenario, we used the demographic model to project simulated polar 

bear subpopulations forward in time while being subject to a wide range of female harvest 

rates. Projections were run for 35 years, which corresponds to approximately three polar bear 

generations and is a common timeframe for conservation assessments (Regehr et al. 2016). We 

evaluated the effects of harvest against three potential alternatives for subpopulation 

Management Objectives: (1) maintain a subpopulation size that achieves maximum sustainable 

yield, with respect to a potentially changing K; (2) maintain a relatively stable subpopulation 

size; and (3) maintain a subpopulation size above a minimum threshold, below which the 

function and viability of the subpopulation are likely to be compromised. Management 

Objective 3 is not intended as a measure of sustainability, but rather to indicate whether the 

subpopulation could become depleted to the extent that emergency management measures 

might be warranted. We present the probabilities of achieving the three management 

objectives for multiple harvest strategies, rather than only presenting results for a smaller 

number of harvest strategies that correspond to predetermined levels of risk tolerance (i.e., 

that correspond to specific probabilities of meeting the objectives).  

We can compare results for the three biological scenarios by looking at harvest 

strategies with an 80% probability of meeting Management Objective 1 (i.e., maintaining a 

subpopulation size that achieves maximum sustainable yield). Management Objective 1 is well 

suited to balancing subpopulation protection with continued opportunities for use, and an 80% 

probability falls between the “low” and “medium” levels of risk tolerances that have been 

subjectively used for Management Objective 1 in other harvest assessments (Regehr et al. 

2017a, 2018a). Furthermore, harvest strategies that meet these conditions were associated 

with low probabilities of violating Management Objective 3 or reducing future sustainable yield 

through overharvest. For Scenario 1, the corresponding harvest strategy had a present-day 
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harvest level of 21 female bears/year. This is similar to the mean observed harvest for the SH 

subpopulation of approximately 19 females/year for the period 1986-2016, which is logical 

given that Scenario 1 was based on the hypothesis that the future will be similar to the past. For 

Scenario 2, the starting harvest level was 10 female bears/year. Assuming that the proportion 

of females in the SH subpopulation is currently 0.50, this would correspond to a total (i.e., 

female and male) harvest rate of approximately 3.8% if harvest were implemented at a 2:1 

male-to-female ratio. For reference, this is slightly below the 4.5% rate at a 2:1 male-to-female 

ratio that has been considered sustainable under favorable environmental conditions (Taylor et 

al. 1987). For Scenario 3a, the starting harvest level was 4 female bears/year. The probability of 

violating Management Objective 3 increased at a starting harvest level of 8 female bears/year, 

and the probability of extirpation increased at a starting harvest level of 18 female bears/year. 

Scenario 3a demonstrates the potential for overexploitation when a subpopulation’s capacity 

for growth is compromised by severe density-independent limitation. In contrast, 

subpopulation outcomes for Scenario 3b were relatively insensitive to harvest. This is because 

the rapid and unidirectional decline in K guaranteed that abundance would decline as well, and 

natural mortality due to density effects could be largely replaced by harvest without 

accelerating subpopulation declines. Although Scenarios 3a and 3b are both oversimplifications 

of how sea-ice loss might impact the SH polar bear subpopulation, they demonstrate the 

importance of whether the effects of habitat change are primarily density independent or 

density dependent. Currently, the data are not available to differentiate between density-

independent and density-dependent effects for SH bears, and this remains an area of research 

for polar bears in general.     

Our approach of considering multiple biological scenarios, management objectives, and 

harvest strategies has the advantage of clearly representing scientific uncertainty and providing 

management authorities with detailed information against which their goals can be evaluated. 

However, it does not lead to recommendation of a specific management strategy because that 

would require identifying a specific management objective, which to date has not occurred for 

the SH subpopulation. To evaluate the biological risks of harvest, we suggest initially orienting 

toward Scenario 2 at a moderate degree of risk tolerance with respect to Management 
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Objective 1. This would suggest female harvest rates in the vicinity of h = 0.02-0.03, which 

correspond to starting harvest levels of 8-12 female bears/year. This is equivalent to a total 

(i.e., female and male) harvest rate of approximately 2.0-3.0% assuming a 1:1 male-to-female 

ratio in the harvest or approximately 3.0-4.5% assuming a 2:1 male-to-female ratio. 

The female harvest rate is the primary determinant of whether a given harvest strategy 

is sustainable, because female bears are most important to population growth (Eberhardt 

1990). Based on previous studies of sex-selective harvest (Taylor et al. 2008; Regehr et al. 

2017b) we suggest that a female harvest rate in the range 0.02-0.03 together with a 2:1 male-

to-female ratio would be unlikely to deplete males in the SH subpopulation, provided that the 

female harvest rate was indeed below maximum sustainable yield with respect to the female 

segment of the subpopulation (Taylor et al. 2008; Regehr et al. 2017b). However, we were not 

able to directly evaluate the biological effects of a sex-selective harvest because analyses in this 

report were limited to female bears only. This was necessary because aerial surveys, the 

primary study method for the SH subpopulation in the past decade, can provide accurate 

estimates of total abundance but do not provide the data on subpopulation composition or 

vital rates needed to model the females and males together. 

The mid-range harvest strategies indicated above likely have the benefit of limiting lost 

opportunities for subsistence use if conditions are more like Scenario 1, while reducing the 

chances of severe overexploitation if conditions are more like Scenario 3a. Working from the 

starting point of a female harvest rate in the range 0.02-0.03, the information provided in this 

report can help the management authorities weigh the pros and cons of lower and higher 

harvests in terms of biological risk, opportunities for use, and other considerations (e.g., human 

safety). Furthermore, comparing future demographic data for the SH subpopulation against the 

biological scenarios in this report may help understand how habitat loss is affecting the 

subpopulation and, by extension, which scenario is most relevant to management.  

All harvest strategies in this report follow a “state-dependent” harvest management 

approach (Regehr et al. 2017b), which is similar to the “adaptive management” approach 

recommended by the Polar Bear Range States (2015). State-dependent management means 
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that harvest levels do not remain constant into the future, but rather are updated periodically 

using new data from scientific studies or other sources on the current status (i.e., “state”) of 

the subpopulation. This requires a coupled research-management framework and accurate 

harvest monitoring. Specifically, our analyses assumed that new aerial surveys will be 

completed every 5 years with a level of precision similar to the surveys in 2012 and 2016 

(Obbard et al. 2015, 2018). If there is uncertainty in the ability to implement state-dependent 

harvest management with these conditions, a more conservative approach to harvest (i.e., a 

lower allowable harvest) will be necessary to mitigate risk.  

Our findings should be interpreted with caution due to limited demographic data for the 

SH subpopulation, incomplete understanding of how sea-ice loss affects polar bear population 

dynamics, and use of a relatively simple demographic model that did not include male bears or 

a detailed mechanism of reproduction. Our modeling approach did not make purposefully 

conservative assumptions regarding the effects of harvest or climate change. Furthermore, the 

TWG received limited guidance from the responsible management authorities with respect to 

management objectives or risk tolerance. In the main report, we discuss several potential ways 

to mitigate the biological risks associated with human-caused removals. These include research 

and monitoring approaches to address data gaps for the SH subpopulation, and the concept of 

a multi-level system under which graduated management and conservation actions are tied to 

pre-established subpopulation thresholds.  

 

Introduction 

Management of wildlife populations often requires knowledge of demographic 

parameters together with a model that represents population processes and is designed to 

address questions of interest to management authorities (Williams et al. 2002). Most of the 

world’s 19 polar bear (Ursus maritimus) subpopulations experience some level of direct human-

caused mortality either through a subsistence harvest (Shadbolt et al. 2012; Laidre et al. 2015) 

or associated with human-bear conflicts, industrial development, or other human activities 

(e.g., Dyck 2006; Wilder et al. 2017).  In recent decades, a primary objective of polar bear 
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management has been to estimate the sustainable level of human-caused removals (i.e., the 

number of bears that can be removed annually while meeting biological management 

objectives). Methods to do this have included application of a 4.5% harvest rate at a 2:1 male-

to-female sex ratio, which early demographic modeling suggested was sustainable under 

favorable environmental conditions (Taylor et al. 1987); predictive modeling using 

subpopulation-specific estimates of vital rates (e.g., reproduction and survival) in a stochastic 

population model (e.g., RISKMAN; Taylor et al. 2006); and application of matrix-based 

projection models in a state-dependent (i.e., dependent on current conditions) management 

framework (Regehr et al. 2017b).  

We present a provisional harvest risk assessment for the Southern Hudson Bay (SH) 

polar bear subpopulation, which used a custom demographic model and was developed to 

evaluate potential responses to different environmental conditions and management 

interventions. In the model, population processes are represented by a discrete version of the 

theta-logistic equation, which has been widely used to evaluate sustainable harvest of wildlife 

(e.g., Johnson et al. 2018). We selected the theta-logistic equation for several reasons. First, it 

has a simple structure that is consistent with the limited demographic information available for 

the SH subpopulation. Second, it can represent nonlinear density-dependent effects (Ross 

2009) in a manner that is broadly consistent with the more detailed model of Regehr et al. 

(2017b). Third, it can accommodate variation in environmental carrying capacity (K) and 

intrinsic growth rate (r) resulting from habitat change or other factors. Finally, previous studies 

have suggested a value of theta (θ), a parameter in the theta-logistic equation that determines 

the relationship between population density and population growth that results in plausible 

demographic behaviors for polar bears (USFWS 2016). To the extent possible, our goal was to 

incorporate key features of the demographic model described in Regehr et al. (2017b) in a 

simpler model that takes advantage of available data for the SH subpopulation and could be 

completed under a timeline determined by management needs.  

We use the demographic model to project simulated polar bear subpopulations forward 

in time under different biological and management conditions. In recent decades, loss of sea ice 

due to climate change has been implicated in declining body condition for SH polar bears 
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(Obbard et al. 2016). In the adjacent Western Hudson Bay subpopulation, similar declines in 

body condition were detected prior to declines in reproduction, survival, and abundance 

(Stirling et al. 1999; Regehr et al. 2007; Lunn et al. 2016; Sciullo et al. 2016). In the harvest risk 

assessment, we consider both density-dependent changes in K and density-independent 

changes in rmax because the mechanisms through which habitat loss affects a subpopulation can 

influence its ability to support harvest. Uncertainty in the demographic status of the SH 

subpopulation was accounted for in two ways. First, we used a Bayesian Monte Carlo approach 

to population reconstruction to estimate parameters of the theta-logistic equation, and then 

performed simulations using the full posterior distributions. Second, we developed three 

biological scenarios representing a plausible range of conditions for the future status of the SH 

subpopulation, from optimistic to pessimistic.  

Our analyses use a state-dependent harvest management framework, which is similar to 

the “adaptive management” framework recommended by the Polar Bear Range States (2015). 

State-dependent management means that harvest levels do not remain constant into the 

future, but rather are updated periodically using new data from scientific studies or other 

sources on the current status (i.e., “state”) of the subpopulation (Lyons et al. 2008). This can be 

an effective way to reduce the risk of overharvest while maintaining opportunities for use. A 

consequence of this approach, however, is that all findings are conditional on the existence of a 

coupled research-management system and accurate harvest reporting. Not following a state-

dependent approach could invalidate the results, increase the chances of overexploitation, and 

consequently have negative implications for the SH subpopulation. 

Our objectives were to: (1) develop a demographic model for the SH polar bear 

subpopulation that can be used to explore the probabilities of various subpopulation outcomes 

to a range of harvest levels; (2) develop a procedure to estimate model parameters from 

available data, (3) validate the model (e.g., ensure it can reproduce plausible behaviors for the 

subpopulation in recent decades), (4) take into account key uncertainties in demographic 

information, environmental conditions, and the mechanisms of subpopulation change, and (5) 

perform a quantitative harvest risk assessment. Results are presented as a series of potential 

harvest strategies and the associated probabilities of meeting several management objectives. 
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We took this approach because the TWG was directed to formulate management objectives, 

risk tolerances (i.e., acceptable probabilities of meeting management objectives), and harvest 

strategies with limited input from the management authorities and end users. Our findings are 

intended to inform prospective management actions in conjunction with other sources of 

information and considerations.   

 

Methods  

Abbreviations, parameters, and indexing definitions are listed in Table 1. 

 

Data for the Southern Hudson Bay polar bear subpopulation 

This section describes demographic and harvest data for the SH subpopulation that 

were used to develop the demographic model, estimate model parameters, and inform forward 

projections to evaluate harvest risk. For some data types, we only focused on females because 

they are the most important contributors to population growth (Eberhardt 1990) and because 

the demographic model did not include male bears (see section “Theta-logistic demographic 

model”).  

 

Harvest data 

Harvest year t was defined as the period between 01 July of calendar year t-1 and 30 

June of calendar year t. In the demographic model, annual timesteps were defined as occurring 

from autumn of calendar year t to autumn of calendar year t+1, to coincide with autumn-based 

sampling of the subpopulation during research. During subpopulation projections, the annual 

timestep starting in the autumn of calendar year t was affected by removals that occurred in 

the harvest year t+1. We did not account for the temporal offset between harvest years and 

annual timesteps because this would have required recompiling the harvest data and we 

believed that it was unlikely to affect the results.  
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In this report, “harvest” refers to all human-caused removals (e.g., subsistence harvest, 

removal of problem bears, other direct human-caused mortalities) because the demographic 

model only evaluated the biological effects of removals. Harvest data for some jurisdictions 

included uncertainty due to incomplete or inaccurate reporting. We incorporated uncertainty 

by treating annual harvest numbers as random variables reflecting the reported harvest levels 

and estimates of harvest reporting probability based on the expert opinion of regional 

biologists.  

Harvest data for Nunavut were considered accurate and complete. For harvest years 

1985-2016, the mean female harvest level was 7.8 bears/year (standard deviation (sd) of 

annual mean values = 2.6 bears/year). The mean proportion of females in the harvest was 0.32.  

We assumed that the reported harvest in Québec was incomplete, with reporting 

probability represented by a uniform distribution with a minimum of 0.5 and a maximum of 0.9.  

The annual proportion of females in the Québec harvest was set to 0.34 based on the mean 

proportion of females in the reported harvest. For harvest years 1985-2016, the resulting mean 

female harvest level was 8.8 bears/year (sd of annual mean values = 7.4 bears/year). The mean 

coefficient of variation (CV) of annual harvest levels, which results from uncertainty in reporting 

probability, was approximately 0.37. It is possible that harvest reporting in Québec was 

positively correlated with the market price of polar bear hides (e.g., that reporting probability 

was higher in years with higher prices), but we did not have sufficient evidence to model such a 

relationship.  

We assumed that harvest reporting in Ontario was complete 1985-1990, and that 

harvest was under-reported by 0-2 bears per year 1991-2016. The number of unreported bears 

was represented as a multinomial distribution with equal probabilities for each value. The 

annual proportion of females in the Ontario harvest was set to 0.30 based on the mean 

proportion of females in the reported harvest. For harvest years 1985-2016, the mean female 

harvest level was 2.7 bears/year (sd of annual mean values = 2.1 bears/year). The mean CV of 

annual harvest levels was approximately 0.65. 
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Abundance 

Estimates of abundance (N) for the SH subpopulation were available for the periods 

1984-1986 and 2003-2005 from capture-recapture studies (Kolenosky et al. 1992, Obbard et al. 

2007), and for the years 2012 and 2016 from aerial surveys (Obbard et al. 2015, 2018). Some 

estimates were modified to minimize differences in study methods and geographic sampling 

area, as described below.  

Mean estimates of N from Obbard et al. (2007) were 641 (95% CI = 401-881) for 1984-

1986 and 681 (95% CI = 401-961) for 2003-2005. For convenience, we refer to these estimates 

as applying to 1986 and 2005, respectively. The estimates were obtained from capture-

recapture studies performed in autumn in an onshore area extending from approximately the 

Ontario-Manitoba border to Hook Point on James Bay. We assumed that estimates of N for 

1986 and 2005 followed normal distributions and adjusted them in two ways to increase their 

compatibility with abundance estimates from the aerial surveys in 2012 and 2016. First, we 

accounted for bears on Akimiski Island and the Twin Islands, which were not sampled during 

capture-recapture studies, by adding a random number of bears selected with equal probability 

from a lognormal distribution with approximate mean = 110 and 95% CI = 75-195, or a 

lognormal distribution with approximate mean = 71 and 95% CI = 57-120. These two 

distributions are from closed-population capture-recapture studies performed in 1997 and 

1998. Obbard et al. (2007) suggested these values should be added to their estimates, to 

estimate the total size of the SH subpopulation. Second, we accounted for bears on small 

islands of James Bay and islands in eastern Hudson Bay by adding the mean number of bears in 

these areas based on aerial surveys conducted in 2012 and 2016. In 2012, we assumed that 

there were 25 bears on the small islands of James Bay (i.e., excluding Akimiski Island and the 

Twin Islands), 44 bears on islands in eastern Hudson Bay, and 2 bears on the Belcher Islands. 

These values were based on raw data from the 2012 aerial survey (Obbard et al. 2015). In 2016, 

we assumed that there were 13 bears on the small islands of James Bay and 53 bears on islands 

in eastern Hudson Bay, including Belcher Islands. These values were based on the number of 

observed clusters, cluster size, and detection probability from the 2016 aerial survey (Obbard et 
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al. 2018). Together, these calculations suggested that the mean number of bears located on 

small islands in James Bay and on islands in eastern Hudson Bay was approximately 69. 

The estimate of N for 2012, obtained from a distance sampling aerial survey performed 

in 2011 and 2012 (Obbard et al. 2015), was assumed to follow a lognormal distribution with 

approximate mean = 943 and standard error (se) = 174. The estimate of N for 2016, obtained 

from a distance sampling aerial survey in 2016 (Obbard et al. 2018), was assumed to follow a 

lognormal distribution with approximate mean = 780 and se = 111. 

As our analyses considered only female bears, we required estimates of the sex 

composition of the SH subpopulation. For 1986 and 2005 we estimated the proportion of 

females to be 0.46 and 0.57, respectively, by applying a Horvitz-Thompson estimator to model-

averaged estimates of sex-specific recapture probability from Obbard et al. (2007). Since that 

the sex composition obtained from  the subsequent aerial surveys (Obbard et al. 2015, 2018) 

was considered uncertain and potentially biased by the easier detection of males,  we 

subjectively assumed that the proportion of females in 2012 and 2016 was 0.50. This lower 

proportion of females compared to the 2005 estimate (0.57) was also consistent with an 

apparent decline in the proportion of females observed between the 2012 and 2016 surveys, 

despite the uncertainties mentioned above regarding sex data obtained from those aerial 

surveys.  

Abundance estimates for 1986 and 2005 were derived from an open-population 

capture-recapture study and therefore represent the “superpopulation”, defined as all animals 

with a non-negligible probability of occurring within the sampling area (Obbard et al. 2007). If 

bears commonly moved between the capture-recapture sampling area and the small islands of 

James Bay and the islands in eastern Hudson Bay, estimates of superpopulation size would 

likely include all animals of biological interest in the SH subpopulation and thus not require the 

post hoc adjustments described above. However, detailed analyses of polar bear movements 

among areas (e.g., using satellite telemetry data) were not available. We explored the 

ramifications of this uncertainty by performing a limited number of analyses with estimates of 
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N for 1986 and 2005 that did, and did not, include adjustments for the small islands of James 

Bay and the islands in eastern Hudson Bay.  

 

Population growth rate 

We used published estimates of vital rates (e.g., reproduction and survival) together 

with a stage-structured matrix population model (Regehr et al. 2017b) to estimate asymptotic 

growth rates for the SH subpopulation in the years 1986 and 2005. Survival estimates were 

obtained from Obbard et al. (2007, 2010). Reproductive estimates for 1986 and 2005 were 

obtained from Kolenosky et al. (1994) and Obbard et al. (2010), respectively. We accounted for 

statistical uncertainty by generating 10,000 random samples of the vital rates based on the 

reported means and variances, a correlation matrix for survival estimates from the most 

supported model in Obbard et al. (2007), and the assumption of no correlation between 

survival and reproduction.  

First, we calculated the observed intrinsic growth rate (robs) using estimates of total 

survival directly from Obbard et al. (2007), which include harvest mortality. Second, we 

calculated potential growth rate in the absence of harvest (rpot) by converting estimates of total 

survival (𝑆𝑡𝑜𝑡𝑎𝑙) to estimates of un-harvested survival (S) using the formula: 

𝑆 = 𝑆𝑡𝑜𝑡𝑎𝑙/(1 − 𝐻 𝑁⁄ ),         [eqn 1] 

where H is the number of bears removed by humans and N is abundance. Thus, H/N is the 

harvest mortality rate. This approach assumes that human-caused mortality is additive within a 

given year, whereas density dependence in the demographic model allowed a compensatory 

response to changes in density across years (see section “Theta-logistic demographic model”). 

Equation 1 was applied to sex- and age-specific estimates of survival and abundance from 1986 

and 2005 (Obbard et al. 2007). We referenced the resulting estimates of rpot to a subpopulation 

density at maximum net productivity level (MNPL; i.e., we set rMNPL = rpot). This reflected the 

assumption that the SH subpopulation has been harvested in the vicinity of maximum 

sustainable yield (MSY) in recent decades. We then back-calculated the approximate maximum 
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intrinsic growth rate (rmax) using the mean ratio rMNPL / rmax = 0.82 that has been suggested for 

polar bears (Regehr et al. 2017b).  

 

Proxy for environmental carrying capacity 

Changes in sea-ice habitat are expected to have demographic impacts on polar bears 

(e.g., Derocher et al. 2004) via density-dependent mechanisms, density-independent 

mechanisms, or both (Regehr et al. 2017b). In the demographic model, density-dependent 

effects were incorporated by using the number of ice-covered days per year, calculated using 

the methods of Stern and Laidre (2016), as a proxy for K. Each year, the sea-ice area reaches a 

maximum in March and a minimum in September. We defined a threshold halfway between 

the mean March sea-ice area and the mean September sea-ice area for the period 1979-2016. 

Then, we calculated the number of ice-covered days in year t as the total number of days 

before the sea-ice area drops below the threshold in spring of year t, and after the sea-ice area 

rises above the threshold in fall of year t. This sea-ice metric has been included in the IUCN/SSC 

Polar Bear Specialist Group’s status table (Durner et al. 2018) and used in other harvest risk 

assessments (Regehr et al. 2017a, 2018a). 

We represented future trends and variability in K by projecting the number of ice-

covered days forward in time using linear models and the methods of Gelman and Hill (2007) to 

simulate uncertainty in the slope and residual standard errors. Projected values of ice-covered 

days in years t = 2, 3, … 𝑇 were standardized by dividing by the fitted value at the start of 

projections (year t = 1). This resulted in a dimensionless parameter (𝜅) representing 

proportional changes in K. During population projections, carrying capacity at year t, calculated 

as 𝐾𝑡 = 𝐾𝑡=1 × 𝜅𝑡, operated on population growth through the theta-logistic model (see 

section “Theta-logistic demographic model”). In some analyses we used an alternative, 

nonlinear method to project K forward in time (see section “Simulations to evaluate harvest 

risk”).   
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Demographic model  

We constructed a demographic model based on the theta-logistic equation, which is 

widely used in population ecology for species with nonlinear negative density dependence (e.g., 

Saether et al. 2002). We modeled the female component of the SH subpopulation only because 

the theta-logistic equation does not include sex or age structure. Therefore, the model is not 

capable of representing the complex life cycle of polar bears (e.g., polygynous reproduction and 

extended maternal care) or the demographic effects of changes in population composition 

(e.g., a skewed sex ratio due to sex-selective harvest).   

  

Model description 

The theta-logistic equation can be written as follows:  

𝑁𝑡+1 = 𝑁𝑡 × { 1 + [ 𝑟𝑚𝑎𝑥 ( 1 − (
𝑁𝑡

𝐾
)

𝜃

 ) ] } − ℎ𝑁𝑡,     [eqn2] 

where N is abundance, rmax is maximum intrinsic growth rate, K is environmental carrying 

capacity, h is the harvest rate (i.e., the percentage of subpopulation abundance removed), and 

θ  is a shape parameter that determines how the growth rate changes as a function of 

subpopulation density. The product ℎ𝑁𝑡 is the harvest level (𝐻𝑡; the number of bears removed 

from the population between timesteps t and t+1). The notation t indicates parameters that 

can change across annual timesteps (i.e., t = 1, 2, 3…, T). For simplicity, equation 2 is written 

with temporal notation only for N. In practice, the model can include temporal variation in K, 

rmax, and H. For all subpopulation projections, we fixed the density-dependent shape parameter 

to θ  = 5.045 because this value produces demographic behaviors consistent with other models 

for polar bears (USFWS 2016). Data were not available to estimate a value of θ specific to the 

SH subpopulation.  

 Key behaviors of a theta-logistic model can be demonstrated by growth and yield curves 

(Figures 1 and 2, respectively). These curves were generated using rmax = 0.06, a typical value 

for polar bears (Regehr et al. 2017b). At low densities (i.e., small N/K) the observed growth rate 
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is equal to the maximum intrinsic growth rate (rmax) because crowding and competition are at a 

minimum (Figure 1). Furthermore, the observed growth rate remains high until N starts to 

approach K, at which point growth declines rapidly until stability is reached at an equilibrium 

abundance N = K. This nonlinear density dependence results in an asymmetric yield curve for 

which MSY occurs at approximately MNPL = 0.7K (Figure 2). The corresponding ratio rMNPL / rmax 

is approximately 0.83, suggesting relatively strong compensation for human-caused mortality. 

These demographic behaviors are broadly consistent with those resulting from a stage-

structure matrix population model based on the polar bear life cycle (Regehr et al. 2015, 

2017b). It is important to use a biologically realistic model of density dependence when 

evaluating the combined effects of habitat change and human-caused removals (Guthery and 

Shaw 2013; Williams 2013). 

 

Mechanisms of population change 

Environmental change can affect wildlife populations through density-dependent and 

density-independent mechanisms (e.g., Winship and Trites 2006). Negative density-dependent 

effects can be thought of as declines in habitat quantity, which lead to a reduction in the 

number of animals that an environment can support (i.e., reduced K). Negative density-

independent effects can be thought of as declines in habitat quality, which lead to a reduced 

capacity for population growth regardless of the number of animals (i.e., reduced rmax). 

Depending on the type of habitat change and the ecology of the species, the parameters rmax 

and K could be mechanistically linked such that they change in unison. These and other 

concepts in population dynamics and harvest management for polar bears are reviewed in 

Appendix C of USFWS (2016). In the current report, the theta-logistic model could 

accommodate density-dependent effects through changes in K, density-independent effects 

through changes in rmax, and combined effects through independent changes in both 

parameters (Figure 2).  
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Management framework 

State-dependent harvest 

Regehr et al. (2017b) described a state-dependent harvest management framework 

under which the harvest level is periodically updated using new information on subpopulation 

abundance and growth rate. The current harvest risk assessment included a simplified state-

dependent framework that used new estimates of N to update harvest level but did not use 

new estimates of rmax to update the harvest rate. For a given harvest strategy, the harvest level 

at each time step t was calculated as follows: 

  𝐻𝑡 = ℎ × 𝑁̃𝑡 , [eqn 3] 

where H is the number of females removed; h is a target harvest rate, defined as the proportion 

of female bears to be removed by humans each year; and 𝑁̃ is an estimate of female 

abundance selected as the 50th percentile of its sampling distribution.  

A state-dependent harvest management approach requires specifying the management 

interval, defined as the number of years between successive subpopulation assessments and 

changes to the harvest based on updated demographic information. We used a management 

interval of 5 years. During simulated subpopulation assessments, the estimate of N in year t 

was randomly selected from a normal distribution with a mean equal to the average abundance 

in years t-3, t-2, and t-1 and a standard deviation based on CV(𝑁̃) = 0.16. This is the mean CV 

from the 2012 and 2016 aerial surveys (Obbard et al. 2015, 2018), reflecting the assumption 

that future subpopulation assessments will produce estimates of N with a similar level of 

precision.  

 

Management objectives and risk tolerance 

Evaluating harvest strategies requires statements of the biological outcomes that 

managers want to achieve. In this report we evaluated harvest relative to the following three 

management objectives. 
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 Management Objective 1: Maintain a harvested subpopulation at an equilibrium size 

greater than MNPL. During stochastic projections, the probability that subpopulation 

abundance was greater than MNPL at time step t was denoted 𝑃𝑡
𝑁>𝑀𝑁𝑃𝐿. To calculate 

𝑃𝑡
𝑁>𝑀𝑁𝑃𝐿 we used a single value of MNPL corresponding to a relative density 𝑁/𝐾 = 

0.70, which is similar to the mean estimate of relative density at MNPL across a wide 

range of vital rates (Regehr et al. 2017b). This provided a consistent point of reference 

for evaluating harvest effects across different biological and environmental conditions.  

 Management Objective 2: Maintain a harvested subpopulation at an equilibrium size 

greater than 90% of starting subpopulation size (i.e., subpopulation size at year t = 1). 

The probability of meeting Management Objective 2 at time step t was denoted 

𝑃𝑡
𝑁>0.9𝑁1.  

 Management Objective 3: Maintain a harvested subpopulation at an equilibrium size 

above a minimum threshold, below which the function and viability of the 

subpopulation would be compromised. The probability of meeting Management 

Objective 3 at time step t was denoted 𝑃𝑡
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑. In the current report, we 

calculated 𝑃𝑡
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ based on a threshold of 175 female bears. 

 

These or similar objectives are common indices of sustainability in wildlife management 

(Sutherland 2001) and have been used in other risk assessments for polar bears (Regehr et al. 

2018a). Assessing whether a given harvest strategy meets a management objective requires a 

statement of risk tolerance, which specifies the required probability of meeting the objective. 

Because management authorities for the SH subpopulation did not provide specific guidance on 

acceptable amounts of risk, we present results for a wide range of harvest strategies rather 

than for a smaller number of strategies corresponding to pre-specified levels of risk tolerance. 

As a point of reference, we note that previous harvest risk assessments for polar bears using 

Management Objective 1 have defined “low” risk tolerance as 𝑃𝑡
𝑁>𝑀𝑁𝑃𝐿 > 0.90 and “medium” 

risk tolerance as 𝑃𝑡
𝑁>𝑀𝑁𝑃𝐿 > 0.70 (Regehr et al. 2017a, 2018a). The same levels of risk tolerance 
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should not be applied to all three alternative management objectives because the consequence 

of failing to meet each objective is different. 

 

Steps for population reconstruction  

We used population reconstruction to estimate parameters of the theta-logistic model 

that provided a good fit to empirical demographic data for the SH subpopulation. This ensured 

that the demographic model could reproduce the SH subpopulation’s historic status and trend. 

Also, it provided estimates of model parameters to use in forward projections. We present 

general methods here and provide additional details in the section “Simulations to evaluate 

harvest risk”.  

Population reconstruction was performed using a Bayesian Monte Carlo approach. First, 

we specified prior distributions for rmax and Nt=1/K t=1 based on existing knowledge of polar bear 

demography and assumptions that were specific to each biological scenario. Second, we ran 

retrospective projections over the period 1986-2016, or a subset of these years, using the 

theta-logistic model parameterized with 100,000 random samples from the prior distributions 

for rmax and Nt=1/K t=1. Abundance at t = 1 was randomly selected from a uniform distribution 

covering the range of the empirical confidence interval for N in 1986, 2005, or 2012, depending 

on which year the retrospective projection started. A stochastic harvest was applied at each 

time step based on the historic harvest (see section “Harvest data”), and K varied stochastically 

from year-to-year with a trend and variance that were specific to each biological scenario. 

Third, for each retrospective projection we calculated a likelihood based on the probabilities of 

observing the selected value of rmax and the projected values of N, given the empirical estimates 

of rmax for 1986 and 2005 from capture-recapture studies (Obbard et al. 2007), and the 

empirical estimates of N for 1986, 2005, 2012, and 2016 from capture-recapture studies and 

aerial surveys (Obbard et al. 2015, 2018). Sets of model parameters that had a value of rmax or a 

projected value of N with zero probability resulted in a log-likelihood of negative infinity, and 

thus were discarded. The remaining sets of model parameters, with their normalized likelihood 

values considered to be observation weights, were used to generate empirical probability 
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density functions for rmax and starting Nt=1/K t=1, which in turn were used to generate posterior 

distributions. Unless otherwise noted, all reconstructions used estimates of N for 1986 and 

2005 that had been adjusted for bear on small islands in James Bay and in eastern Hudson Bay.   

 

Steps for subpopulation projections  

We used the theta-logistic model to project simulated polar bear subpopulations 

forward in time. At each time step, harvest was applied using equation 3, after which the 

subpopulation was projected forward one year using equation 2. Forward projections were run 

for 35 years, which is approximately three polar bear generations (Regehr et al. 2016). Three 

species-specific generation lengths is a common timeframe for conservation assessments 

because it scales with life history processes (Mace et al. 2008) and, for our purposes, allowed 

assessment of relatively long-term harvest effects.  

For a given projection it was necessary to specify biological parameters of the 

subpopulation, environmental conditions and how they influenced biological parameters, and a 

harvest strategy. The relevant biological parameters were Nt=1, rmax, and starting subpopulation 

density relative to carrying capacity (i.e., Nt=1/K t=1, which together with Nt=1 permits calculation 

of K t=1). Environmental conditions included temporal changes in K, temporal changes in rmax, or 

both. Harvest strategies were defined by a time-constant harvest rate (h). The annual harvest 

level during the first management interval (i.e., for years t = 1, 2, 3, 4, 5) was calculated based 

on the empirical point estimate of female abundance in 2016 (Obbard et al. 2018). This ensured 

that starting harvest levels were based on the best-available information and were consistent 

across projections with the same harvest strategy. At the beginning of subsequent 

management intervals, the harvest level was calculated using equation 3 with a value of 𝑁̃ 

derived from a simulated subpopulation assessment.  

To reflect key sources of uncertainty we performed stochastic projections over which 

certain parameters varied. We define a “simulation” as 10,000 forward projections that used 

the same biological parameters, method to project K and specify temporal variation in rmax, and 

harvest strategy. Within a simulation, sampling variation (i.e., statistical uncertainty in 
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demographic information) was incorporated by selecting 10,000 random samples of the theta-

logistic model parameters from their posterior distributions (see section “Population 

reconstruction”). Environmental variation was incorporated by using a different stochastic 

projection of K for each sample of model parameters (see section “Proxy for environmental 

carrying capacity”). For each simulation we recorded the probabilities of meeting the three 

management objectives as well as the following subpopulation outcomes.  

 𝑁̅𝑡: Mean subpopulation abundance (female bears) at time step t. 

 𝐾̅𝑡: Mean environmental carrying capacity (female bears) at time step t. 

 𝐻̅𝑡: Mean annual harvest level (female bears/year) at time step t. For a given fixed-rate 

harvest strategy, the harvest level can change over time if N changes due to habitat 

change or the effects of harvest. 

 𝑃𝑒𝑥𝑡: Probability of extirpation, defined as N falling below a quasi-extinction threshold of 

15% of starting N. Subpopulations that crossed below the quasi-extinction threshold at 

any time step were considered extirpated and could not recover.  

 

Simulations to evaluate harvest effects 

We developed three biological scenarios to represent plausible alternatives, from 

optimistic to pessimistic, for the status of SH subpopulation. Each scenario used a different 

approach to population reconstruction and made different assumptions about future 

environmental conditions. For each scenario, we performed 17 simulations corresponding to 

female harvest rates from 0-8% in 0.5% increments.  

 

Scenario 1 

 This optimistic scenario reflected the hypothesis that the future status of the SH 

subpopulation will be similar to its status 1986-2016, during which the subpopulation was 

capable of strong growth and the long-term trend in abundance was approximately stable.  
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Population reconstruction was performed for the period 1986-2016 using estimates of rmax 

from 1986 and 2005, estimates of N from 1986, 2005, 2012, and 2016, and the observed 

harvest. The prior for rmax was a normal distribution with a mean of 0.06 and a standard 

deviation of 0.02, which is the approximate distribution of point estimates of rmax from case 

studies for polar bears as reviewed in Regehr et al. (2017b). Use of this prior represents the 

hypothesis that the capacity for growth of the SH subpopulation during the period 1986-2016 

was similar to that of other polar bear subpopulations in recent decades. The prior for Nt=1/K t=1 

was a uniform distribution with a minimum of 0.5 and maximum of 0.9. Regehr et al. (2017b) 

suggested that a mean equilibrium density of N/K ≈ 0.70 corresponded to MNPL across a wide 

range of vital rates for polar bears. We used a diffuse uniform distribution with a mean of 0.70 

because, although the subpopulation density for 1986 is not known, it was reasonable to 

assume that the SH subpopulation had been harvested in the general vicinity of MSY in the 

years prior to 1986. Population reconstruction was performed using stochastic projections of K 

with the variance based on a linear model fit to the time-series of ice-covered days 1979-2016, 

and the slope set to 0. We set the slope to 0 because, on average, a stable carrying capacity 

seemed consistent with the relatively stable estimates of N for the period 1986-2016. During 

forward projections for Scenario 1, K was projected using the estimated variance and slope 

from a linear model fit to the sea-ice data 1979-2016. This reflected the hypothesis that the SH 

subpopulation will experience gradual density-dependent declines in K (approximately 3% per 

decade) in proportion to the observed decline in the number of ice-covered days per year in the 

SH management area. Forward projections for Scenarios 1 used time-constant values of rmax, 

reflecting the hypothesis that the SH subpopulation will not experience density-independent 

limitation due to habitat change. 

 

Scenario 2 

 This middle-of-the-road scenario reflected the hypothesis that the future status of the 

SH subpopulation will be similar to its status 2005-2016, during which the subpopulation was 
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capable of moderate growth and may have experienced a decline in abundance toward the 

end.  

Population reconstruction was performed for the period 2005-2016 using the estimate 

of rmax from 2005, estimates of N from 2005, 2012, and 2016, and the observed harvest. The 

priors for rmax and Nt=1/K t=1 were the same as for Scenario 1. During population reconstruction 

we used stochastic projections of K with the estimated variance and slope from a linear model 

fit to the sea-ice data 1979-2016. This reflected the hypothesis that the SH subpopulation 

experienced gradual density-dependent declines in K during the period 2005-2016. We also 

specified a deterministic decline in rmax equivalent to 3% of its starting value per decade. This 

reflected the hypothesis that the SH subpopulation also experienced gradual density-

independent declines in proportion to declining sea ice. For Scenario 2, forward projections 

used the same temporal patterns in K and rmax as the population reconstruction. This reflected 

the hypothesis that the SH subpopulation will continue to experience gradual declines that are 

both density dependent and density independent.  

 

Scenario 3 

 This pessimistic set of scenarios reflected the hypothesis that the future status of the SH 

subpopulation will be similar to its status 2012-2016, during which subpopulation abundance 

likely declined. Scenarios 3a and 3b attribute the decline to density-independent and density-

dependent mechanisms, respectively. This distinction is important because the mechanisms of 

subpopulation change influence the ability to support harvest.  

 

Scenario 3a 

 Population reconstruction was performed for the period 2012-2016 using estimates of N 

from 2012 and 2016, and the observed harvest. The prior for rmax was a uniform distribution 

with a maximum of 0.06 and a minimum of 0, reflecting the hypothesis that the SH 

subpopulation was undergoing below-average growth compared to other polar bear 
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subpopulations. The prior for Nt=1/K t=1 was the same as for scenarios 1 and 2, and both the 

population reconstruction and forward projections used the same temporal changes in K and 

rmax as Scenario 2. Scenario 3a reflected the hypothesis that the SH subpopulation experienced 

strong density-independent limitation prior to 2016, and will continue to experience gradual 

declines that are both density dependent and density independent.  

 

Scenario 3b 

 Population reconstruction was identical to Scenario 1 with one exception. Whereas 

Scenario 1 assumed stability in K, Scenario 3b included a nonlinear decline in K over the period 

1986-2016 that continued into forward projections. Specifically, during population 

reconstruction we used a logistic function to model K. In addition to K t=1, which was specified in 

the same manner as for other scenarios, the logistic function required a parameter 

representing the year in which K changed most rapidly (i.e., the x-axis location of the midpoint 

of the logistic function’s sigmoidal curve) and a parameter specifying the steepness of the 

curve. These two parameters were estimated using noninformative priors and the same 

Bayesian Monte Carlo approach described above. Scenario 3b reflected the hypothesis that the 

SH subpopulation would remain capable of strong growth if habitat were sufficient, but that the 

subpopulation will experience severe density-dependent declines in K that represent a collapse 

in the region’s ability to support polar bears. 

 

Software 

Computations were performed in the R computing language (version R 3.4.0; The R 

Project for Statistical Computing; http://www.r-project.org). Matrix projection models were 

constructed and evaluated using the packages ‘popbio’ (Stubben and Milligan 2007) and 

‘popdemo’ (Stott et al. 2011).   
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Results 

Data for the Southern Hudson Bay polar bear subpopulation 

Our analyses used a combination of published, unpublished, and derived demographic 

data for the SH polar bear subpopulation. Female harvest was estimated by summing stochastic 

harvest levels for Nunavut, Ontario, and Québec. For harvest years 1985-2016, the mean 

female harvest was 19.3 bears/year (sd of annual mean values = 7.9 bears/year; Figure 3). 

Estimates of total (i.e., female and male) abundance, and estimates of the proportion of 

females in the subpopulation, were obtained from capture-recapture studies (Obbard et al. 

2007) and aerial surveys (Obbard et al. 2015, 2018). We present estimates of N from capture-

recapture studies in 1986 and 2005 that were, and were not, adjusted to include bears that 

were potentially missed on the small islands in James Bay and the islands in eastern Hudson Bay 

(Table 2). For the period 1985-2016 the mean total (i.e., female and male) harvest rate for the 

SH subpopulation was approximately 0.07 (95% CI = 0.03-0.15). The mean female harvest rate 

1985-2016, expressed as the proportion of females removed each year, was approximately 0.05 

(95% CI = 0.01-0.11).  

We estimated asymptotic growth rates using a matrix-based projection model 

parameterized with vital rates from capture-recapture studies. Estimates of observed growth 

rate and maximum intrinsic growth rate for 1986 were robs = 0.02 (-0.07-0.08) and rmax = 0.10 

(0.01-0.15). Estimates for 2005 were robs = -0.02 (-0.18-0.07) and rmax = 0.01 (-0.17-0.13). The 

point estimates of rmax for 1986 and 2005 were near the upper and lower limits for polar bears, 

respectively (Regehr et al. 2017b), although precision of the estimates was low.  

The number of ice-covered days in the SH management area declined significantly 

during the period of the satellite record (1979-2016: linear model slope = -0.63 ice-covered 

days/year; se[slope] = 0.21, P < 0.01) and during the period of current demographic modeling 

(1984-2016: linear model slope = -0.76 ice-covered days/year; se[slope] = 0.29, P = 0.01). Ice 

conditions varied from year-to-year and had potentially different trends over shorter time 

periods (Figure 4). Similar short-term variation, including transient periods of stability in sea-ice 

conditions, has been documented for the adjacent Western Hudson Bay subpopulation (Lunn et 
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al. 2016). Stochastic projections of K based on a linear model fit to the sea-ice metric 1979-2016 

declined by approximately 3% per decade.  

 

Simulations to evaluate harvest risk 

 We used population reconstruction to estimate parameters of the theta-logistic model 

for three biological scenarios. For each scenario, we then performed simulations to evaluate 

the effects of female harvest rates from 0-8% under a state-dependent harvest management 

framework. In this section, we compare results across scenarios by examining harvest strategies 

with approximately an 80% probability of meeting Management Objective 1. We also present 

results for harvest strategies corresponding to a wide range of risk tolerances in table form.  

 

Scenario 1 (optimistic) 

 The posterior distribution of rmax (Figure 5) estimated from population reconstruction 

had a mean of 0.08 (95% CI = 0.05-0.11). The posterior of Nt=1/K t=1 had a mean of 0.73 (95% CI = 

0.53-0.89). Under this scenario, the SH subpopulation was capable of strong growth 1986-2016. 

The population reconstruction for Scenario 1 provided a reasonable fit to historic data (Figure 

6). For example, the mean value of N from retrospective projections was slightly above the 

empirical estimates of N in 1986 and 2016, and slightly below the empirical estimates of N in 

2005 and 2012. To explore sensitivity of results to estimates of N for 1985 and 2005, we 

performed a supplemental population reconstruction for Scenario 1 using values of N that were 

not adjusted for bears on the small islands of James Bay and islands in eastern Hudson Bay 

(Table 2). The estimate of rmax did not change at the level of precision that we report, 

suggesting that this issue was unlikely to have a substantive impact on results.  

Simulations for Scenario 1 indicated that a subpopulation with these characteristics 

could likely support a relatively high harvest (Table 3). For example, a harvest strategy with 

female harvest rate h = 0.055 resulted in 𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿= 0.78, which is close to an 80% probability of 

meeting Management Objective 1. This strategy would correspond to a starting harvest level 
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𝐻̅𝑡=1 = 21 female bears/year and a mean ending harvest level 𝐻̅𝑡=35= 19 female bears/year, 

where the difference results from gradual declines in projected values of K. Under this harvest 

strategy, the subpopulation would have a low probability of crossing below the minimum 

abundance threshold (i.e., 𝑃𝑡=35
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ= 0.99) and a negligible probability of extirpation (i.e., 𝑃𝑒𝑥𝑡 

= 0.00). We report results up to a maximum female harvest rate of h = 0.060, because at this 

point the probability of crossing below the minimum abundance threshold starts to increase 

rapidly even for the most optimistic Scenario 1.  

 

Scenario 2 (middle-of-the-road) 

 The posterior distribution of rmax from population reconstruction had a mean of 0.05 

(95% CI = 0.02-0.09). The posterior of Nt=1/K t=1 had a mean of 0.73 (95% CI = 0.51-0.90). Under 

this scenario, the SH subpopulation was capable of average growth 2005-2016. The population 

reconstruction for Scenario 2 provided a reasonable fit to historic data (Figure 7). 

Simulations for Scenario 2 indicated that a subpopulation with these characteristics 

could likely support a moderate harvest (Table 4). For example, a harvest strategy with a female 

harvest rate h = 0.025 resulted in 𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿= 0.84. This strategy would correspond to a starting 

harvest level 𝐻̅𝑡=1 = 10 female bears/year and a mean ending harvest level 𝐻̅𝑡=35= 10 female 

bears/year. Under this strategy, the subpopulation would have a low probability of crossing 

below the minimum threshold (i.e., 𝑃𝑡=35
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ= 0.99) and a negligible probability of extirpation 

(i.e., 𝑃𝑒𝑥𝑡 = 0.00).  

 

Scenario 3 (pessimistic) 

 For Scenario 3a the posterior distribution of rmax from population reconstruction had a 

mean of 0.03 (95% CI = 0.00-0.06), which was similar to its prior. The posterior of Nt=1/K t=1 had 

a mean of 0.71 (95% CI = 0.51-0.90). Under this scenario, the SH subpopulation was capable of 

limited growth 2005-2016. The population reconstruction for Scenario 3a provided a 

reasonable fit to historic data (Figure 8).  
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Simulations for Scenario 3a indicated that a subpopulation with these characteristics 

could support a low harvest (Table 5). For example, a harvest strategy with h = 0.01 resulted in 

𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿= 0.79. This strategy would correspond to a starting harvest level 𝐻̅𝑡=1 = 4 female 

bears/year and a mean ending harvest level 𝐻̅𝑡=35= 4 female bears/year. Under this harvest 

strategy, the subpopulation would have a negligible probability of crossing below the minimum 

threshold (i.e., 𝑃𝑡=35
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ= 1.0) and a negligible probability of extirpation (i.e., 𝑃𝑒𝑥𝑡 = 0.00).  

For Scenario 3b the posterior distribution of rmax from population reconstruction had a 

mean of 0.08 (95% CI = 0.05-0.11). The posterior of Nt=1/K t=1 had a mean of 0.73 (95% CI = 0.51-

0.91). Under this scenario, the SH subpopulation was capable of strong growth 1986-2016. The 

population reconstruction for Scenario 3b provided a reasonable fit to historic data (Figure 9).  

Although retrospective projections for Scenario 3b (Figure 9) appear similar to those for 

Scenario 1 (Figure 6), the key difference is that K was represented by a logistic function and 

started to decline rapidly in the mid-2000s under Scenario 3b, whereas K remained stable until 

2016 and declined only gradually after that under Scenario 1. For Scenario 3b the estimated 

location of the logistic curve’s midpoint was timestep t = 24 (95% CI = 8-42) of forward 

projections, which corresponds to the year 2039. The estimated steepness parameter in the 

logistic function was -0.22 (95% CI = -0.40 to -0.04).  

Simulations for Scenario 3b indicated that a subpopulation with these characteristics 

would be relatively insensitive to harvest (Table 6). Because rmax remained high, the 

subpopulation maintained its ability to compensate for human-caused removals through 

reduced negative density effects. Furthermore, a collapsing K made extirpation unavoidable 

regardless of human-caused removals. These dynamics are best demonstrated by visualizing 

forward projections for Scenario 3b with no harvest (Figure 10a) and with h = 0.055 (Figure 

10b). The two trajectories are nearly parallel because, when the effects of habitat loss are 

density dependent, it is possible to maintain N slightly below a declining K without accelerating 

subpopulation declines. Note that, in Figure 10, individual trajectories that decline from a 

relatively high N (e.g., 200 bears) to N = 0 in one timestep are a consequence of strongly 

negative growth rates when K is declining rapidly and rmax is large. This phenomenon is, to some 
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extent, a mathematical idiosyncrasy of the theta-logistic equation. Nonetheless, Scenario 3b 

demonstrates that a rapid and unidirectional collapse in K could result in a high probability of 

extirpation that is minimally influenced by harvest. This is different from Scenario 3a, under 

which the probability of extirpation was negligible in the absence of harvest and increased 

rapidly at higher harvest rates.  

 

Discussion 

This report presents a provisional harvest risk assessment for the SH polar bear 

subpopulation. The assessment was based on a custom demographic model that has a 

structure consistent with the available data and was able to reproduce recent trends for the SH 

subpopulation. During forward projections the model incorporated the potential effects of sea-

ice loss due to climate change, a primary threat to polar bears throughout much of their range 

(Atwood et al. 2016; Regehr et al. 2016). The final results are a series of potential harvest 

strategies and their estimated effects. Results are presented for several plausible biological 

scenarios due to uncertainty in the current and future status of the subpopulation.  

 

Demographic status of the Southern Hudson Bay polar bear subpopulation 

Recent demographic data for the SH subpopulation are primarily from capture-

recapture studies in the 1980s and 2000s (Obbard et al. 2007) and two aerial surveys in the 

2010s (Obbard et al. 2015, 2018). Assessing trends in abundance is complicated by differences 

in the geographic distribution of sampling effort and in the definition of the study population 

for capture-recapture studies and aerial surveys. Although we adjusted estimates of N to 

improve consistency between the study types this may not have been accurate due to lack of 

information on subpopulation composition and animal movements. We conclude that it is not 

possible to evaluate long-term trends in the size of the SH subpopulation based on published 

information. There is evidence of a likely decline from 943 bears in 2012 (Obbard et al. 2015) to 

780 bears in 2016 (Obbard et al. 2018) based on aerial surveys that had consistent 
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methodology. Such a decline appears consistent with loss of sea-ice habitat due to climate 

change and documented declines in nutritional condition (Obbard et al. 2016). Declines in 

abundance estimates for the adjacent WH subpopulation during the period 2011-2016, 

although not statistically significant, suggest that changes in the SH subpopulation were not 

caused by movement of bears to the north, and that the two subpopulations may be exhibiting 

similar responses to broader ecosystem change (Stapleton et al. 2014; Dyck et al. 2017). 

However, Indigenous Knowledge does not support the conclusion of a declining SH 

subpopulation (Laforest et al. 2018; NMRWB 2018). This perspective, together with multiple 

types of scientific uncertainty about the status of the SH subpopulation, led to the development 

of the most optimistic Scenario 1. Furthermore, declines in the number of ice-covered days 

have been smaller for SH bears than for other subpopulations (Stern and Laidre 2016) and 

previous studies have not identified relationships between annual sea-ice conditions and vital 

rates or nutritional status (Obbard et al. 2007, 2016). The demographic status of the SH 

subpopulation is likely a function of multiple, interacting factors that operate at different time 

scales and cannot be resolved with the current data.  

We used vital rates from Obbard et al. (2007, 2010) in a matrix-based projection model 

(Regehr et al. 2017b) to estimate maximum intrinsic growth rate (rmax) in 1986 and 2005. The 

estimate of rmax = 0.10 for the 1980s was high for polar bears, suggesting a strong capacity for 

growth and ability to support harvest, assuming this estimate was unbiased. In contrast, the 

estimate of rmax = 0.02 for the early 2000s was low for polar bears. This may be due to negative 

bias in survival estimates, which is common at the end of capture-recapture studies for mobile 

animals (Devineau et al. 2006; Regehr et al. 2009). Some degree of bias seems likely given that, 

if rmax were this low and did not increase after 2005, the SH subpopulation would likely have 

been severely overharvested in recent decades and declined to a small size. It is unknown to 

what extent low estimates of survival in the early 2000s reflect bias, true declines (e.g., due to 

habitat loss), or both. High statistical uncertainty in estimated vital rates further complicates 

interpretation. We note that bias in survival would suggest bias in estimates of N as well, 

because the two parameters are linked within the capture-recapture framework. This is less of 
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a concern, however, because mean percent relative bias of a similar magnitude (e.g., -5%) in 

survival and abundance have substantially different ramifications for population dynamics.  

 Additional insight into the status of the SH subpopulation can be gained from the 

harvest data. We accounted for incomplete reporting in some jurisdictions by representing 

harvest reporting probability as a random variable, although the accuracy of this approach 

cannot be confirmed. For example, we assumed that reporting probability in Québec followed a 

diffuse uniform distribution whereas anecdotal evidence suggests that reporting may be 

positively correlated with the market price of polar bear hides. Use of inaccurate harvest data 

during population reconstruction could lead to biased estimates of theta-logistic model 

parameters (see below), which in turn could influence estimates of harvest risk. Taking 

statistical uncertainty into account, the mean total (i.e., female and male) harvest rate of 

approximately 0.07 (95% CI = 0.03-0.15) for the period 1985-2016 was likely higher than the 

4.5% harvest rate that been considered sustainable for polar bears at a 2:1 male-to-female ratio 

when environmental conditions are favorable (Taylor et al. 1987). The fact that abundance in 

the 2010s appeared broadly comparable to previous estimates seems consistent with other 

evidence that the SH subpopulation was, on average, capable of strong growth in recent 

decades. However, it is possible that harvest was a partial factor in declines in abundance 

during the period 2012-2016. Furthermore, some harvest occurs on the sea ice in spring when 

the SH subpopulation intermixes with the adjacent Western Hudson Bay and Foxe Basin 

subpopulations (Viengkone et al. 2018), meaning that some animals removed from the SH 

management unit are members of adjacent subpopulations. Additional data and analyses are 

required to understand how movements of polar bears in the Hudson Bay region affect 

research and management of the SH subpopulation.  

 

Assessment of harvest effects 

We evaluated harvest under several biological scenarios that were developed using 

different approaches to population reconstruction together with different assumptions about 

trends in K and rmax. We considered multiple scenarios because of uncertainty in the current 
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and future demographic status of the SH subpopulation. Unlike the adjacent Western Hudson 

Bay subpopulation (Lunn et al. 2016), empirical estimates of relationships between 

environmental conditions and subpopulation growth rate were not available. We intended the 

scenarios to encompass a range of plausible biological conditions, from optimistic to 

pessimistic. One consequence of using multiple scenarios is that multiple harvest strategies 

could meet management objectives, depending on which scenario is considered. Although this 

makes it difficult to recommend a specific harvest strategy, it has the advantage of clearly 

presenting scientific uncertainty in the status of the SH subpopulation and its ability to support 

human-caused removals. Comparing the future status of the SH subpopulation against the 

biological scenarios in this report may help inform how habitat loss is affecting the 

subpopulation and, by extension, which scenario is most relevant to management. More 

broadly, the analyses in this report provide a basis for quantitative and testable biological 

hypotheses, a key component of evidenced-based wildlife management (Houlahan et al. 2017). 

Population reconstruction for Scenario 1 estimated rmax = 0.08, which is high compared 

to other case studies for polar bears (Regehr et al. 2017b). This suggests that the SH 

subpopulation was, on average, capable of strong growth during the period 1986-2016. 

Forward projections for Scenario 1 reflected this optimistic hypothesis that the status of the SH 

subpopulation for the next 35 years will be similar to the past 30 years, with only gradual 

declines in K proportional to projected declines in the number of ice-covered days per year in 

the SH management area. However, for this to be true, one must assume that the apparent 

decline in N between 2012 and 2016 was either not real or a transient phenomenon, and that 

continued sea-ice loss will have only minor density-dependent effects. For Scenario 1, a harvest 

strategy with a female harvest rate h = 0.055 resulted in an approximately 80% probability of 

meeting Management Objective 1, which was to maintain N above maximum net productivity 

level (i.e., 𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿 ≈ 0.80). This placeholder harvest strategy fell between the “low” and 

“medium” degrees of risk tolerance used in other studies (Regehr et al. 2017a, 2018a; see 

section “Management framework”) and therefore seemed reasonable for demonstration. The 

starting harvest level for this strategy was 21 female bears/year (Table 3), which is similar to the 

mean observed harvest of approximately 19 female bears/year 1986-2016. This makes sense 
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given the assumptions of Scenario 1 and suggests that our modeling approach can reproduce 

plausible behaviors for the SH subpopulation. Overall, simulations for Scenario 1 suggest that 

the SH subpopulation could continue to support a female harvest in the vicinity of 20 

bears/year provided that environmental conditions are relatively stable, the subpopulation 

remains capable of strong growth, and a state-dependent harvest management framework is in 

place with complete harvest reporting and a 5-year management interval. Given the combined 

evidence for habitat loss, ecosystem change, and declining abundance for the SH 

subpopulation, the TWG considered Scenario 1 to be very optimistic and likely unrealistic. 

Therefore, we recommend that results from this scenario should not be a primary basis for 

management decisions.  

Population reconstruction for Scenario 2 estimated rmax = 0.05, which is average for 

polar bears. This estimate was lower than for Scenario 1 because Scenario 2 used data from 

2005-2016 only. This excluded the high empirical estimate of rmax in 1986 (Obbard et al. 2007) 

and placed more weight on the lower estimate of N in 2016 (Obbard et al. 2018). Forward 

projections for Scenario 2 included declines in both rmax and K in proportion to projected sea-ice 

declines. Scenario 2 reflected the middle-of-the-road hypothesis that the status of the SH 

subpopulation for the next 35 years will be similar to the past decade, during which there is 

some evidence of demographic declines, and that continued sea-ice loss will have gradual but 

progressive density-dependent and density-independent effects. For Scenario 2, a harvest 

strategy with h = 0.025 corresponded to approximately 𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿 = 0.80 (Table 4). The starting 

harvest level for this strategy was 10 female bears/year. Assuming that the proportion of 

females in the SH subpopulation is currently 0.50, this would correspond to a total (i.e., female 

and male) harvest rate of approximately 0.038, provided that harvest adheres to a 2:1 male-to-

female ratio. This is slightly below the 4.5% rate at a 2:1 male-to-female ratio that has generally 

been considered sustainable under favorable environmental conditions. Insight can be gained 

by taking a harvest strategy that appears sustainable under one scenario and evaluating its 

potential effects under a different scenario. For example, a strategy with h = 0.55 was unlikely 

to have negative subpopulation-level effects under Scenario 1 (Table 3). However, if this 

strategy was applied to a subpopulation with a demographic status like Scenario 2 it could 



SH polar bear harvest risk FINAL REPORT 07 June 2019 

34 
 

result in a high probability of subpopulation depletion (e.g., 𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿= 0.17), a moderate 

probability of crossing below the minimum threshold (𝑃𝑡=35
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ = 0.64), and lost opportunities 

for sustainable use (Table 4). 

Scenario 3 included two pessimistic representations of the SH subpopulation that have 

different ramifications for harvest. Population reconstruction for Scenario 3a estimated rmax = 

0.03, which is low for polar bears. This was a consequence of using a prior distribution for rmax 

with a smaller mean together with data from 2012-2016 only. Similar to Scenario 2, forward 

projections for Scenario 3a included projected declines in both rmax and K. Scenario 3a reflected 

the pessimistic hypothesis that the SH subpopulation has recently experienced, or soon will 

experience, strong density-independent limitation and that continued sea-ice loss will have 

gradual but progressive density-dependent and density-independent effects. For Scenario 3a, a 

harvest strategy with h = 0.01 corresponded to approximately 𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿 = 0.80 (Table 5). The 

starting harvest level for this strategy was 4 female bears/year. Scenario 3a demonstrates the 

potential for severe overexploitation when the capacity for growth is compromised. For 

example, a harvest strategy with h = 0.055 would result in near-certain subpopulation depletion 

(e.g., 𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿= 0.01), a high probability of crossing below the minimum abundance threshold 

(𝑃𝑡=35
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ = 0.28), and a moderate probability of extirpation in the next 35 years (𝑃𝑒𝑥𝑡 = 0.23). 

This is in strong contrast to Scenario 1, under which h = 0.055 was unlikely to have negative 

effects.  

Population reconstruction for Scenario 3b used data and priors similar to Scenario 1, 

resulting in a similar estimate of rmax = 0.08. However, Scenario 3b included a nonlinear decline 

in K 1986-2016 that continued and accelerated during forward projections. Scenario 3b 

reflected the pessimistic hypothesis that, although the SH subpopulation will maintain its 

capacity for growth given sufficient habitat, loss of sea ice will result in a rapid and 

unidirectional collapse in K in the next 35 years. In contrast to Scenario 3a, subpopulation 

outcomes for Scenario 3b were insensitive to harvest (Table 6). A rapidly declining K guaranteed 

that N would decline as well. Furthermore, a high rmax allowed for a compensatory response to 

harvest. This meant that natural mortality due to declining K could be largely replaced by 

human-caused mortality, without accelerating subpopulation declines. Scenarios 3a and 3b are 
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extreme examples of density-independent and density-dependent effects of habitat loss, 

respectively. Furthermore, caution is required when interpreting results for Scenario 3b 

because it does not allow for the possibility that K will stabilize at a lower level or eventually 

recover, in which case harvest could contribute to extirpation that otherwise may have been 

avoidable. Although Scenarios 3a and 3b are both likely oversimplifications of how sea-ice loss 

might impact polar bears (e.g., Bromaghin et al. 2015), they demonstrate that the mechanisms 

of habitat change can have a strong influence on the effects of human-caused removals. These 

findings also provide a cautionary note for management because, without high quality scientific 

data, it will be difficult to distinguish between these scenarios.  

We evaluated a wide range of harvest strategies, some of which may not be viable 

management options. For example, a harvest that is aggressive under Scenario 1 (e.g., h = 0.06) 

would have severe negative biological effects under all but optimal conditions. Conversely, a 

harvest that is conservative under Scenario 3a could result in lost opportunities for subsistence 

use. To evaluate the biological risks of harvest, we suggest orienting toward Scenario 2 at a 

moderate degree of risk tolerance with respect to Management Objective 1 in the near term. 

This approach would suggest female harvest rates of h = 0.02-0.03, which correspond to 

starting harvest levels of 8-12 female bears/year. This is equivalent to a total (i.e., female and 

male) harvest rate of approximately 2.0-3.0% assuming a 1:1 male-to-female sex ratio in the 

harvest, and a total harvest rate of approximately 3.0-4.5% assuming a 2:1 male-to-female sex 

ratio. These mid-range strategies have the benefit of limiting lost opportunities for use if 

conditions are more like Scenario 1, while reducing the chances of severe overexploitation if 

conditions are more like Scenario 3a. Working from this starting point, managers can weigh the 

pros and cons of lower and higher harvests in terms of biological risk, opportunities for use, and 

other considerations (e.g., human safety). Adherence to a 5-year management interval will 

facilitate adjustments to the harvest if new information suggests that management objectives 

are not being met.  

Our assessment considered female bears only because the theta-logistic equation did 

not include a detailed model of reproduction. The benefits of sex-selective harvest have been 

demonstrated for multiple game species (e.g., White et al. 2001) and applied successfully to 
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polar bears (Obbard et al. 2010). Previous stochastic modeling has suggested that it is possible 

to harvest polar bears at a 2:1 male-to-female ratio without depleting males, provided that the 

female harvest remains below MSY (Taylor et al. 2008). We caution that Taylor et al. (2008) 

used values of MSY that are lower than some estimates from recent modeling, and that 

imperfect demographic information and time-lags in management can increase the chances of 

reducing adult males to the point where reproduction is compromised (Regehr et al. 2017b). 

The risk of overexploiting male bears could be mitigated, while still protecting females, by 

harvesting at a 2:1 sex ratio while using a conservative female harvest rate and monitoring 

subpopulation composition.  

 

Management framework 

Our analyses assume there will be a state-dependent harvest management framework 

in place for the SH subpopulation that can respond to future changes in subpopulation status. 

This requires a coupled research-management framework that can monitor the harvest, obtain 

periodic estimates of N, and use updated information to modify harvest levels. All simulations 

assumed that new aerial surveys will be completed every 5 years with a level of precision 

similar to the surveys in 2012 and 2016 (Obbard et al. 2015, 2018). Longer management 

intervals (i.e., > 5 years) would be associated with higher levels of risk for a given harvest 

strategy, because there would be fewer opportunities to identify and correct for overharvest 

resulting from biased estimates of demographic parameters, ecological change, or other 

factors. Similarly, lower precision in estimates of N would be associated with higher risk. If 

there is uncertainty in the ability to implement state-dependent harvest management with 

these conditions, adopting a more conservative approach to harvest will be necessary to 

mitigate risk. In future applications, it would be possible to evaluate the costs and benefits of 

research investment by modeling subpopulation assessments with different timing and levels of 

precision. 

We evaluated harvest relative to three management objectives. Management Objective 

1 sought to harvest at a level approaching maximum sustainable yield while implementing the 
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well-established safeguard of maintaining N > maximum net productivity level (MNPL; Regehr 

et al. 2017a, 2018a). Because MNPL is defined relative to a potentially changing K, this objective 

can accommodate changes in habitat (e.g., it does not seek to maintain an historic level of 

abundance in the face of habitat declines). In the current report, we focused on Management 

Objective 1 because it is well suited to balancing opportunities for use with protecting 

subpopulation viability when the environment is changing (USFWS 2016).  

Management Objective 2 sought to maintain N above 90% of its starting value. We 

included this objective because similar metrics have been used in harvest risk assessments 

when habitat is stable and the goal is to prevent subpopulation declines (e.g., Taylor et al. 

2006). Unlike Management Objective 1, this objective is defined relative to a static abundance 

and does not accommodate potential changes in K.  

Management Objective 3 sought to maintain N above a minimum size at which the 

subpopulation would be demographically compromised. This objective does not provide a 

safeguard against overharvest and, if not used in conjunction with other biologically-sound 

management objectives, could lead to subpopulation depletion and the loss of opportunities 

for sustainable use. The number of bears corresponding to the minimum threshold likely varies 

across subpopulations as a function of multiple interacting factors. We subjectively used a 

threshold of 175 females because this value corresponds to a previously suggested value of 350 

total bears (USFWS 2016), assuming that females comprise half of the SH subpopulation. We 

report Management Objective 3 because it conveys the probability that the subpopulation will 

become threatened to the extent that emergency management measures might be warranted. 

Threshold harvest rules, under which harvest is curtailed or closed below a pre-specified 

abundance level, can be an effective conservation measure (Fuller et al. 2015). USFWS (2016) 

expanded this concept to a three-level system under which graduated management and 

conservation actions are tied to pre-established thresholds (Figure 11). For example, if 

subpopulation abundance dropped below a certain level, it might trigger a research plan that 

included more frequent surveys or collection of detailed vital rates using capture-recapture 

methods. These thresholds and actions can extend beyond harvest to encompass a range of 

factors such as the type and intensity of monitoring, mitigation of human-bear conflicts, and 
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management of disturbance from industry and other human activities. Furthermore, the choice 

thresholds and actions can be made by the agencies responsible for research and management 

on a subpopulation basis. In light of uncertainties about the effects of climate change on the SH 

subpopulation, we suggest that a multi-level system of this type could help protect 

subpopulation viability while maintaining opportunities for use.  

 

Demographic model 

For long-lived species such as polar bears, population dynamics theory and empirical 

data (Fowler 1987, Wade 1998) suggest that most density-dependent change occurs at high 

population sizes (i.e., as N approaches K). The demographic model allowed for nonlinear 

density dependence by using a discrete version of the theta-logistic equation with a fixed value 

of the shape parameter θ (USFWS 2016). Because of its simple structure, the model has several 

limitations compared to more detailed models that are based on the polar bear life cycle and 

incorporate stage-specific vital rates (e.g., Regehr et al. 2017b). Specifically, the theta-logistic 

equation did not include sex structure, age structure, a mechanistic representation of 

reproduction or maternal care, the ability to consider individual differences in reproductive 

value or harvest vulnerability, positive density dependence (i.e., Allee effects), or differences in 

individual energetic requirements. Furthermore, we did not consider alternative values of the 

density-dependent shape parameter because data were too sparse to estimate θ specifically for 

the SH subpopulation (Clark et al. 2010). Johnson et al. (2018) suggested that the theta-logistic 

equation captured important population dynamics for an age-structured population of 

waterfowl, but comparative studies between the theta-logistic equation and matrix-based 

projection models have not been performed for polar bears. The structural limitations 

discussed above, together with uncertainties in the demographic data and other factors, mean 

that results from the demographic model should be interpreted with caution. 

In the current report the effects of habitat loss are represented as density dependent 

(i.e., changing K), density independent (i.e., changing rmax), or both. The mechanisms of 

population change can influence the ability of a population to support harvest (Saether et al. 
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1996), as demonstrated by our simulations. For polar bears, both density-dependent and 

density-independent effects are possible (Regehr et al. 2017b) because sea-ice loss is both 

spatial and temporal in nature (Stern and Laidre 2016). Recent harvest risk assessments have 

assumed that the effects of habitat change are primarily density dependent, such that sea-ice 

loss leads to declines in K without concurrent changes in rmax (e.g., Regehr et al. 2018a). This 

assumption may be justified for subpopulations that are in the early stages of habitat loss and 

have a coupled research-management framework that can detect changes in N as well as 

density-independent changes in rmax. We evaluated both density-dependent and density-

independent changes for the SH subpopulation because aerial surveys from the 2010s suggest 

that N may have already declined, and because current research does not provide information 

about vital rates, nutritional condition, or other factors that can help detect changes in rmax. Our 

simulations demonstrate how failure to reduce harvest rate in response to declines in rmax can 

lead to accelerated subpopulation declines.  

We describe the demographic model in this report as provisional because it was 

developed under a timeline set by management needs and may not take advantage of all 

available biological information for the SH subpopulation. It does not propagate all sources of 

parametric, model-based, and environmental variation in an integrated manner and we did not 

perform sensitivity analyses to evaluate key assumptions, including the choice of prior 

distributions for parameters of the theta-logistic equation. Other potential areas for 

development include recasting the population reconstruction in a formal Bayesian framework, 

exploring mechanistic links between K and rmax, and investigating the potential for an integrated 

population model that could use all available data to directly estimate the demographic 

parameters needed for a harvest risk assessment.  

 

Research and monitoring 

Harvest risk assessments can help to identify data gaps and thus suggest future 

research, monitoring, and analytical approaches. Several biological questions in this report 

cannot be resolved with available data because current research on the SH subpopulation is 
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focused on the use of aerial surveys, which provide estimates of N but little additional biological 

or ecological information. The statistical power to detect changes in N from sequential aerial 

surveys can be low. Given evidence for declining abundance of the SH subpopulation during the 

period 2012-2016, and the implications for conservation and management if apparent declines 

continue or accelerate (e.g., similar to Scenarios 3a or 3b), priority should be placed on 

obtaining an updated abundance estimate from aerial surveys or other methods in the near 

future (e.g., ≤5 years).  Application of satellite telemetry would provide data on polar bear 

movements and distribution (Obbard and Middel 2012) that can be critical for estimating 

unbiased demographic parameters. For example, Regehr et al. (2018b) developed an integrated 

population model for Chukchi Sea polar bears that concurrently analyzed capture-recapture 

and satellite telemetry data. Having data on animal movements made it possible to delineate 

temporary emigration from mortality (i.e., to determine whether animals left the study area or 

died), which was necessary to obtain estimates of survival and abundance that were useful for 

management (Regehr et al. 2018a). In general, physical capture-recapture studies provide 

information on population health, nutritional condition, movements, habitat use, and vital rates 

(Vongraven 2012) that can help improve our understanding of subpopulation status and frame 

the overall management approach. For example, information on range expansions and 

improved nutritional condition provided evidence that the Kane Basin subpopulation may be 

experiencing transient benefits from lighter sea-ice conditions (SWG 2016). Similarly, long-term 

declines in physical stature and condition (Stirling et al. 1999; Rode et al. 2010) have preceded 

evidence for demographic declines due to sea-ice loss in some other subpopulations (Regehr et 

al. 2007, 2010; Bromaghin et al. 2015; Lunn et al. 2016). In the context of managing human-

caused removals, the information obtained from capture-recapture studies can allow a state-

dependent approach under which both the harvest rate and harvest level can be adjusted in 

response to changing environmental conditions, resulting in a more robust system. In future 

applications, the demographic model could be used to assess the costs and benefits of 

alternative research methods (e.g., the extent to which having updated estimates of rmax could 

mitigate harvest risk).  
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Tables and Figures 

Table 1. Abbreviations, parameters, and indexing definitions used in the demographic model 

for the Southern Hudson Bay polar bear subpopulation.  

Term Definition 

CV Coefficient of variation, defined as a ratio of the standard deviation to the 
mean of a statistical distribution of values. The CV reflects the level of 
uncertainty in an estimate, compared to the value of the estimate. 

h Harvest rate, defined as the percentage of subpopulation abundance that is 
removed each year through harvest. Unless otherwise noted, h refers to the 
female harvest rate, which is the proportion of females removed annually.  

htotal* Total (i.e. female and male) harvest rate expressed as the proportion of total 
bears removed annually assuming a 2:1 male-to-female ratio in removals. 

H Harvest level, measured in numbers of female polar bears removed each 
year.  

𝑯̅𝒕  Mean annual female harvest level at timestep t during subpopulation 
projections. 

κ A dimensionless metric representing proportional changes in carrying 
capacity (K), calculated from the number of ice-covered days per year 

K Environmental carrying capacity, defined as the maximum number of 
individuals in a subpopulation that can be supported by the environment. In 
this report, K is measured in numbers of female polar bears and does not 
consider age structure or other factors.  

𝑲̅𝒕  Mean carrying capacity at timestep t during subpopulation projections. 

management 
interval 

The number of years between successive subpopulation studies and changes 
to the calculated harvest level based on updated estimates of abundance 
and vital rates. 

MNPL The subpopulation abundance that results in the greatest net annual 
increment in subpopulation numbers resulting from reproduction minus 
losses due to natural mortality. The value of MNPL depends on how density 
dependence operates in a subpopulation. 

MSY Maximum sustainable yield. 
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N Subpopulation abundance, measured in numbers of female polar bears 
unless otherwise noted. Subpopulation abundance in the demographic 
model does not reflect age or reproductive structure. 

𝑵̃ An estimate of subpopulation abundance selected as the 50th percentile of 
its sampling distribution, used to calculate harvest level under a state-
dependent harvest management approach. 

𝑵̅𝒕  Mean subpopulation abundance at timestep t during subpopulation 
projections. 

𝑷𝒆𝒙𝒕 Probability of extirpation, defined as abundance falling below a quasi-
extinction threshold of 15% of starting subpopulation size. 

𝑷𝒕
𝑵>𝑴𝑵𝑷𝑳  Probability that abundance is greater than maximum net productivity level 

(MNPL) at annual timestep t. This metric is used for Management Objective 
1. 

𝑷𝒕
𝑵>𝟎.𝟗𝑵𝟏  Probability that abundance is above 90% of starting abundance at annual 

timestep t. This metric is used for Management Objective 2. 

𝑷𝒕
𝑵>𝒕𝒉𝒓𝒆𝒔𝒉𝒐𝒍𝒅  Probability that abundance is above a minimum threshold of 175 female 

bears at annual timestep t. This metric is used for Management Objective 3. 

PBSG Polar Bear Specialist Group of the International Union for the Conservation 
of Nature. 

rmax,, rpot, rMNPL Intrinsic population growth rates. The maximum intrinsic growth rate (rmax) 
occurs at a low density relative to carrying capacity; rpot is a potential growth 
rate at an unspecified density; rMNPL refers is the potential growth rate at a 
density referenced to maximum net productivity level. Values of r refer to 
unharvested, potential growth rates that provide measures of the resilience 
of a subpopulation. 

risk tolerance A statement of the required probability of meeting a management objective. 
Low risk tolerance generally implies a conservative approach that is very 
likely to meet objectives, while high risk tolerance implies a less conservative 
approach that accepts more risk of not meeting objectives.  

S Unharvested survival rate. 

Stotal Total survival rate, which includes harvest mortality.  

sd Standard deviation, a statistical measure that quantifies the amount of 
variation of a set of numbers around the mean (i.e., average) value. 



SH polar bear harvest risk FINAL REPORT 07 June 2019 

50 
 

se Standard error, a statistical measure that quantifies the amount of variation 
associated with an estimated parameter 

SH subpopulation  The Southern Hudson Bay subpopulation of polar bears as recognized by the 
Polar Bear Specialist Group (PSBG) of the International Union for the 
Conservation of Nature. In the report we follow the example of the PBSG by 
referring to polar bear “subpopulations”, except when using common 
terminology (e.g., “population projections”).  

state-dependent 
harvest 
management 

An approach to harvest management under which harvest depends on the 
current status (i.e., “state”) of a subpopulation. Under state-dependent 
harvest management, harvest levels are updated periodically (e.g., every 10 
years) based on new estimates of abundance and vital rates obtained from 
scientific studies. 

t Year. When used to reference annual time steps during subpopulation 
projections, t = 1, 2, …, 𝑇. 

θ A parameter in the theta-logistic equation that determines the relationship 
between population density and population growth.  
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Table 2. Estimates of total (i.e., female and male) abundance for the Southern Hudson Bay 

polar bear subpopulation used to inform development of a provisional demographic model.  

Methods to derive these values are explained in the main text.  

Year 
Total abundance 

(95% CI) 
Proportion 

female 

1986 802 (564-1044) 0.46 

1986* 733 (496-975) 0.46 

2005 842 (564-1118) 0.57 

2005* 773 (496-1050) 0.57 

2012 943 (650-1312) 0.50 

2016 781 (590-1023) 0.50 

 

*Estimates of abundance for 1986 and 2005 that have not been adjusted for bears on the small 

islands in James Bay and islands in eastern Hudson Bay.  
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Table 3. Subpopulation outcomes for simulations under Scenario 1, the most optimistic 

scenario for the Southern Hudson Bay polar bear subpopulation. 𝐻̅𝑡 is the harvest level (female 

bears/year) at time step t; h is the time-constant female harvest rate expressed as the 

proportion of female bears removed annually; htotal* is the time-constant total (i.e. female and 

male) harvest rate expressed as the proportion of total bears removed annually assuming a 2:1 

male-to-female ratio in removals; 𝑁̅𝑡=35 is mean female abundance; 𝐾̅𝑡=35 is mean 

environmental carrying capacity; and 𝑃𝑒𝑥𝑡 is the probability of extirpation. 𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿, 𝑃𝑡=35

𝑁>0.9𝑁1, 

and 𝑃𝑡=35
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ are the probabilities of meeting management objectives 1, 2, and 3, respectively. 

Management objectives are defined in the main text. Most outcomes are referenced to the 

final time step t = 35. 

𝐻̅𝑡=1 h htotal* 𝑁̅𝑡=35 𝐾̅𝑡=35 𝐻̅𝑡=35 𝑃𝑒𝑥𝑡 𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿 𝑃𝑡=35

𝑁>0.9𝑁1 𝑃𝑡=35
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ 

0 0.000 0.000 424 437 0 0.00 0.99 0.97 1.00 

2 0.005 0.008 421 437 2 0.00 0.99 0.97 1.00 

4 0.010 0.015 418 437 4 0.00 0.99 0.97 1.00 

6 0.015 0.023 414 437 6 0.00 0.99 0.97 1.00 

8 0.020 0.030 410 437 8 0.00 0.99 0.97 1.00 

10 0.025 0.038 404 437 10 0.00 0.99 0.97 1.00 

12 0.030 0.045 398 437 12 0.00 0.99 0.95 1.00 

14 0.035 0.053 391 437 14 0.00 0.98 0.92 1.00 

16 0.040 0.060 382 437 16 0.00 0.97 0.85 1.00 

18 0.045 0.068 372 437 17 0.00 0.94 0.76 1.00 

20 0.050 0.075 359 437 18 0.00 0.87 0.63 1.00 

21 0.055 0.083 343 437 19 0.00 0.78 0.50 0.99 

23 0.060 0.090 324 437 20 0.00 0.67 0.36 0.97 
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Table 4. Subpopulation outcomes for simulations under Scenario 2, a middle-of-the-road 

scenario for the Southern Hudson Bay polar bear subpopulation. 𝐻̅𝑡 is the harvest level (female 

bears/year) at time step t; h is the time-constant female harvest rate expressed as the 

proportion of female bears removed annually; htotal* is the time-constant total (i.e. female and 

male) harvest rate expressed as the proportion of total bears removed annually assuming a 2:1 

male-to-female ratio in removals; 𝑁̅𝑡=35 is mean female abundance; 𝐾̅𝑡=35 is mean 

environmental carrying capacity; and 𝑃𝑒𝑥𝑡 is the probability of extirpation. 𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿, 𝑃𝑡=35

𝑁>0.9𝑁1, 

and 𝑃𝑡=35
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ are the probabilities of meeting management objectives 1, 2, and 3, respectively. 

Management objectives are defined in the main text. Most outcomes are referenced to the 

final time step t = 35. 

𝐻̅𝑡=1 h htotal* 𝑁̅𝑡=35 𝐾̅𝑡=35 𝐻̅𝑡=35 𝑃𝑒𝑥𝑡 𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿 𝑃𝑡=35

𝑁>0.9𝑁1 𝑃𝑡=35
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ 

0 0.000 0.000 466 474 0 0.00 1.00 1.00 1.00 

2 0.005 0.008 456 474 2 0.00 0.99 0.99 1.00 

4 0.010 0.015 443 474 4 0.00 0.99 0.98 1.00 

6 0.015 0.023 429 474 7 0.00 0.97 0.96 1.00 

8 0.020 0.030 412 474 8 0.00 0.92 0.89 1.00 

10 0.025 0.038 392 474 10 0.00 0.84 0.81 0.99 

12 0.030 0.045 369 474 11 0.00 0.75 0.70 0.98 

14 0.035 0.053 344 474 12 0.00 0.63 0.57 0.96 

16 0.040 0.060 316 474 13 0.00 0.51 0.43 0.90 

18 0.045 0.068 286 474 13 0.00 0.38 0.29 0.83 

20 0.050 0.075 255 474 13 0.00 0.26 0.19 0.74 

21 0.055 0.083 222 474 13 0.02 0.17 0.11 0.64 

23 0.060 0.090 190 474 12 0.06 0.10 0.06 0.52 
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Table 5. Subpopulation outcomes for simulations under Scenario 3a, a pessimistic scenario with 

strong density-independent limitation for the Southern Hudson Bay polar bear subpopulation.  

𝐻̅𝑡 is the harvest level (female bears/year) at time step t; h is the time-constant female harvest 

rate expressed as the proportion of female bears removed annually; htotal* is the time-constant 

total (i.e. female and male) harvest rate expressed as the proportion of total bears removed 

annually assuming a 2:1 male-to-female ratio in removals; 𝑁̅𝑡=35 is mean female abundance; 

𝐾̅𝑡=35 is mean environmental carrying capacity; and 𝑃𝑒𝑥𝑡 is the probability of extirpation. 

𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿, 𝑃𝑡=35

𝑁>0.9𝑁1, and 𝑃𝑡=35
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ are the probabilities of meeting management objectives 1, 

2, and 3, respectively.  Management objectives are defined in the main text. Most outcomes 

are referenced to the final time step t = 35. 

𝐻̅𝑡=1 h htotal* 𝑁̅𝑡=35 𝐾̅𝑡=35 𝐻̅𝑡=35 𝑃𝑒𝑥𝑡 𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿 𝑃𝑡=35

𝑁>0.9𝑁1 𝑃𝑡=35
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ 

0 0.000 0.000 492 518 0 0.00 0.99 1.00 1.00 

2 0.005 0.008 463 518 2 0.00 0.91 0.95 1.00 

4 0.010 0.015 432 518 4 0.00 0.79 0.81 1.00 

6 0.015 0.023 400 518 6 0.00 0.67 0.70 1.00 

8 0.020 0.030 367 518 8 0.00 0.56 0.59 0.98 

10 0.025 0.038 332 518 9 0.00 0.46 0.48 0.90 

12 0.030 0.045 297 518 9 0.00 0.36 0.39 0.80 

14 0.035 0.053 262 518 10 0.00 0.25 0.29 0.69 

16 0.040 0.060 227 518 10 0.00 0.15 0.18 0.58 

18 0.045 0.068 192 518 9 0.01 0.07 0.08 0.48 

20 0.050 0.075 156 518 8 0.10 0.02 0.02 0.38 

21 0.055 0.083 122 518 7 0.23 0.01 0.00 0.28 

23 0.060 0.090 92 518 6 0.35 0.00 0.00 0.19 
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Table 6. Subpopulation outcomes for simulations under Scenario 3b, a pessimistic scenario with 

strong density-dependent regulation for the Southern Hudson Bay polar bear subpopulation. 𝐻̅𝑡 

is the harvest level (female bears/year) at time step t; h is the time-constant female harvest 

rate expressed as the proportion of female bears removed annually; htotal* is the time-constant 

total (i.e. female and male) harvest rate expressed as the proportion of total bears removed 

annually assuming a 2:1 male-to-female ratio in removals; 𝑁̅𝑡=35 is mean female abundance; 

𝐾̅𝑡=35 is mean environmental carrying capacity; and 𝑃𝑒𝑥𝑡 is the probability of extirpation. 

𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿, 𝑃𝑡=35

𝑁>0.9𝑁1, and 𝑃𝑡=35
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ are the probabilities of meeting management objectives 1, 

2, and 3, respectively. Management objectives are defined in the main text. Most outcomes are 

referenced to the final time step t = 35. 

𝐻̅𝑡=1 h htotal* 𝑁̅𝑡=35 𝐾̅𝑡=35 𝐻̅𝑡=35 𝑃𝑒𝑥𝑡 𝑃𝑡=35
𝑁>𝑀𝑁𝑃𝐿 𝑃𝑡=35

𝑁>0.9𝑁1 𝑃𝑡=35
𝑁>𝑡ℎ𝑟𝑒𝑠ℎ 

0 0.000 0.000 107 126 0 0.56 0.41 0.09 0.30 

2 0.005 0.008 107 126 1 0.56 0.41 0.09 0.30 

4 0.010 0.015 107 126 1 0.56 0.42 0.09 0.30 

6 0.015 0.023 108 126 2 0.55 0.42 0.09 0.30 

8 0.020 0.030 107 126 3 0.55 0.42 0.08 0.30 

10 0.025 0.038 107 126 3 0.55 0.43 0.08 0.30 

12 0.030 0.045 107 126 4 0.54 0.43 0.08 0.30 

14 0.035 0.053 106 126 4 0.54 0.43 0.07 0.30 

16 0.040 0.060 105 126 5 0.54 0.44 0.06 0.30 

18 0.045 0.068 104 126 5 0.53 0.44 0.04 0.30 

20 0.050 0.075 102 126 6 0.53 0.43 0.03 0.29 

21 0.055 0.083 100 126 6 0.53 0.42 0.02 0.28 

23 0.060 0.090 96 126 7 0.52 0.41 0.01 0.27 

 

 

 

 

 

 

  



SH polar bear harvest risk FINAL REPORT 07 June 2019 

56 
 

 

 

 

 

Figure 1. Example growth curve derived from a theta-logistic equation with the density-

dependent shape parameter θ = 5.045 and maximum intrinsic growth rate rmax = 0.06. The x-

axis is normalized abundance (N) such that environmental carrying capacity (K) occurs at N = 1. 

The y-axis is the observed growth rate (robs), which is equivalent to rmax at low densities and 

declines rapidly to 0 as N/K →1.     
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Figure 2. Example yield curves derived from a theta-logistic equation with the density-

dependent shape parameter θ = 5.045. The solid black line is an example baseline curve with 

environmental carrying capacity K = 1 and maximum intrinsic growth rate rmax = 0.06. The x-axis 

is normalized abundance (N) such that environmental carrying capacity (K) occurs at N = 1 for 

the baseline curve. The y-axis is normalized yield such that maximum sustainable yield MSY = 1 

for the baseline curve. The vertical dashed line represents maximum net productivity level, the 

subpopulation abundance at which maximum sustainable yield is achieved for the baseline 

curve. The dotted line shows the yield curve that would result if rmax was reduced to 0.03. The 

dashed line shows the yield curve if K was reduced to 0.5. The dot-dash line shows the yield 

curve if both rmax and K were reduced. The current demographic model does not include a 

mechanistic link between rmax and K.   
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Figure 3. Approximate numbers of female polar bears removed by humans per harvest year in 

the Southern Hudson Bay polar bear subpopulation. Uncertainty in annual harvest numbers is 

represented by 95% confidence intervals (black error bars).       
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Figure 4. Stochastic projections (black lines) of the dimensionless parameter 𝜅, which can be 

used in the demographic model to represent changes in environmental carrying capacity. The 

parameter 𝜅 was derived by standardizing the number of ice-covered days per year in the 

Southern Hudson Bay subpopulation boundary, as explained in the main text. Black dots 

represent standardized values of the observed number of ice-free days since the start of the 

satellite record. In this example, 𝜅 is projected forward for 35 years (approximately three polar 

bear generations) based on the slope of a linear model fit to the 1979-2016 sea-ice data. 
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Figure 5. Distributions of maximum intrinsic growth rate (rmax) for the southern Hudson Bay 

polar bear subpopulation. The solid line with gray shading is the posterior distribution of rmax 

that was estimated using population reconstruction for Scenario 1. The dashed line is the prior 

for rmax derived from other case studies for polar bears. The two dotted lines are empirical 

estimates of rmax for 1986 (right curve) and 2005 (left curve) based on vital rates estimated from 

capture-recapture studies.  
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Figure 6. Scenario 1 population reconstruction: a sample of retrospective projections for female 

polar bears in the Southern Hudson Bay subpopulation, 1986-2016, using the theta-logistic 

model. The thin black lines are individual stochastic projections. The thick black line is the mean 

value of projected subpopulation abundance. In the background, the dashed light-gray line is 

the mean environmental carrying capacity (K) and the light-gray polygon represents the 95% 

confidence intervals on K. The box plots show the median, first and third quartiles, and range of 

empirical estimates of female abundance from capture-recapture studies (Obbard et al. 2007) 

and aerial surveys (Obbard et al. 2015, 2018).  
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Figure 7. Scenario 2 population reconstruction: a sample of retrospective projections for female 

polar bears in the Southern Hudson Bay subpopulation, 2005-2016, using the theta-logistic 

model. The thin black lines are individual stochastic projections. The thick black line is the mean 

value of projected subpopulation abundance. In the background, the dashed light-gray line is 

the mean environmental carrying capacity (K) and the light-gray polygon represents the 95% 

confidence intervals on K. The box plots show the median, first and third quartiles, and range of 

empirical estimates of female abundance from capture-recapture studies (Obbard et al. 2007) 

and aerial surveys (Obbard et al. 2015, 2018). 
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Figure 8. Scenario 3a population reconstruction: a sample of retrospective projections for 

female polar bears in the Southern Hudson Bay subpopulation, 2012-2016, using the theta-

logistic model. The thin black lines are individual stochastic projections. The thick black line is 

the mean value of projected subpopulation abundance. In the background, the dashed light-

gray line is the mean environmental carrying capacity (K) and the light-gray polygon represents 

the 95% confidence intervals on K. The box plots show the median, first and third quartiles, and 

range of empirical estimates of female abundance from aerial surveys (Obbard et al. 2015, 

2018). 
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Figure 9. Scenario 3b population reconstruction: a sample of retrospective projections for 

female polar bears in the Southern Hudson Bay subpopulation, 1986-2016, using the theta-

logistic model. The thin black lines are individual stochastic projections. The thick black line is 

the mean value of projected subpopulation abundance. In the background, the dashed light-

gray line is the mean environmental carrying capacity (K) and the light-gray polygon represents 

the 95% confidence intervals on K. The box plots show the median, first and third quartiles, and 

range of empirical estimates of female abundance from capture-recapture studies (Obbard et 

al. 2007) and aerial surveys (Obbard et al. 2015, 2018). 
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Figure 10. Scenario 3b forward projections: a sample of retrospective projections for female 

polar bears in the Southern Hudson Bay subpopulation, 2016-2049, using the theta-logistic 

model. The thin black lines are individual stochastic projections. The thick black line is the mean 

value of projected subpopulation abundance. In the background, the dashed light-gray line is 

the mean environmental carrying capacity (K) and the light-gray polygon represents the 95% 

confidence intervals on K. Panel (a) represents projections with a female harvest rate h = 0.00. 

Panel (b) represents projections with a female harvest rate h = 0.055, which corresponds to a 

starting harvest level of approximately 21 bears/year.  

  

(a) (b) 
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Figure 11 (reproduced with permission from USFWS 2016, Figure 8). Three-level framework 

for management of polar bear take. In the green zone, the maximum number of annual 

removals is proportional to the population size, with the proportion (the rate) sensitive to any 

changes in the intrinsic rate of growth of the population. In the yellow zone, additional efforts 

are warranted, including consideration of increased monitoring effort, reduction of defense-of-

life or other removals, and reduction in subsistence harvest. In the red zone, emergency 

measures to reduce or minimize all human-caused removals are recommended. In all three 

zones, the colored region represents the range of removal rates that meet the conservation 

guidelines of this Plan [USFWS 2016]; the local choice of where to fall within those bounds can 

take into account the specific context of the subpopulation. 
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Appendix 1: Example R-language function describing the demographic model for the SH polar bear subpopulation  

 

## FUNCTION DESCRIPTION: Population projection for female polar bears using a theta-logistic model of density dependence 

  

## INPUTS: 

## tsteps [scalar] : number of annual timesteps (t = 1,2,...k) for population projection; example tsteps = 35 

## N.1 [scalar or vector] : female abundance (N) at t = 1, either point estimate or sampling distribution; example N.1 = 1000 or c( 999, 1001, 882,... ) 

## se.N1 [scalar] : standard error of female abundance at t = 1, only relevant if point estimate of N.1 was specified; example se.N1 = 100 

## start.yr [scalar] : starting year of projections, for indexing only; example start.yr = 2016 

## NoverK.start [scalar] : population density at t = 1 expressed as abundance (N) divided by carrying capacity (K); example NoverK.start = 0.7 

## prop.f.start [scalar] : proportion of females at t = 1; fixed to prop.f.start = 1 

## rmax [ scalar or vector ] : maximum intrinsic growth rate at each timestep, either point estimate or sampling distribution; example rmax = 0.10 or c( 0.11, 

0.08, 0.9,... ) 

## se.rmax [ scalar ]: standard error of estimated maximum intrinsic growth rate, only relevant if point estimate or rmax was specified; example se.rmax = 0.02 

## mgmt.interval [scalar ] : number of years elapsed between simulated subpopulation assessments and adjustments to harvest level; example mgmt.interval = 5 

## N.rsd [ scalar ] : relative standard deviation in estimates of N from simulated subpopulation assessments; example N.rsd = 0.25 

## theta [ scalar ] : shape parameter in discrete version of the theta-logistic equation; fixed to theta = 5.045 

## H.type [ character = "fixed.level", "fixed.rate", "state1", "none" ] : type of harvest management approach; example H.type = "state1" 

## Hf.mat [ matrix with nrow = nsamples and ncol = tsteps-1 ] : female harvest rate or havest level at each timestep  

## Hm.mat [ matrix with nrow = nsamples and ncol = tsteps-1 ] : male harvest rate or havest level at each timestep  

## K.proxy [vector with length = k] : proxy for carrying capacity at each timestep; fixed to NULL 

## nsamples [ scalar ] : number of samples from the distributions of N and r for which to run stochastic projections 

## plot.it [ boolean ] : should projections be plotted; example plot.it = TRUE 

 

## OUTPUT: list containing the following objects 

## DD.results [ matrix ] : rows correspond to samples of biological parameters, columns are starting N, rmax, maximum net productivity level (MNPL), r at 

MNPL, and yield at MNPL 

## DD.summary [ matrix ] : summary statistics for columns of DD.results 

## pop.results [ matrix ] : rows correspond to timesteps, columns are t, N, K, observed growth rate, female harvest, male harvest, female recruitment, male 

recruitment, female abundance, male abundance 

## pop.summary [ matrix ] : rows correspond to timesteps, new columens (wrt pop.results) are stochastic subpopulation outcomes 

## DD.mat [ matrix ] : this object describes the density-dependent relationships; rows are increments of N/K, columns are N/K, N, observed growth rate, yield 

 

## CONTACT INFORMATION:  

## Eric V Regehr, PhD 

## Polar Science Center - Applied Physics Laboratory 

## Box 355640 

## University of Washington 

## 1013 NE 40th Street 
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## Seattle, WA 98105-6698 

## Email:  eregehr@uw.edu 

 

## This represents one of several functions, which have variable formatting and organization, that were used for subpopulation projections 

## in the following report: 

 

## Regehr, E., M. Dyck, G. Gilbert, S. Iverson, D. Lee, N. Lunn, J. Northrup, A. Penn, M.-C. Richer and G. Szor. 2019. 

## Provisional Harvest Risk Assessment for the Southern Hudson Bay Polar Bear Subpopulation. Report to the Southern 

## Hudson Bay Polar Bear Subpopulation Advisory Committee, 07 June 2019. Unpublished report. 75 pp. 

 

## DISCLAIMER: The authors provide no guarantee regarding the completeness or functionality of these data and programs,  

## and are not responsible for any consequences of their use.  

 

#---- 

#---- 

#---- 

#---- 

 

F.theta.proj <- function( tsteps, N.1, se.N1, start.yr, NoverK.start, prop.f.start = 1, 

                            rmax, se.rmax, rmax.change = NULL, mgmt.interval = NULL, N.rsd = NULL, theta = 5.045,   

                            H.type, Hf.mat, Hm.mat = NULL, Nthr = NULL, Nthr.close = FALSE, 

                            K.proxy, nsamples, female.only = TRUE, plot.it = FALSE ) {  #Open over main function 

 

   

#Load required libraries 

 

#Record functon call  

function.call <- match.call()   

     

  #Define range of densities over which to generate objects 

  NoverK.t <- seq( from = 0.001, to = 2, by = 0.001 ) 

   

  #Standardize proxy for K to equal 1 in the first year of projections 

  K.proxy <- K.proxy / K.proxy[[1]] 

   

  #Generate sampling distribution vectors for N and rmax, with expected value in first position 

  if( length(rmax) == 1 ) { 

  rmax.samplevec <- c(rnorm( n = nsamples , mean = rmax, sd = se.rmax ) ) 

  rmax.samplevec[[1]] <- rmax }  #the first sample is the specified expected value of the parameter 

  if( length(rmax) > 1 ) { rmax.samplevec <- rmax; rmax.samplevec[[1]] <- mean(rmax.samplevec) } 
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  if( length(N.1) == 1 ) { 

  N.1.samplevec <- c(rnorm( n = nsamples , mean = N.1, sd = se.N1 ) ) 

  N.1.samplevec[[1]] <- N.1 } #the first sample is the specified expected value of the parameter 

  if( length(N.1) > 1 ) { N.1.samplevec <- N.1; N.1.samplevec[[1]] <- mean(N.1.samplevec) } 

   

   

   

  #Initialize arrays to hold results 

  a1 <- c( "t", "N", "K", "r.obs", "H.f", "H.m", "B.f", "B.m", "N.f", "N.m" ) 

  pop.results <- array( 0, dim = c( tsteps, length(a1), nsamples ) ) 

  dimnames(pop.results) <- list( start.yr:(start.yr+tsteps-1), a1, 1:nsamples ) 

  a1 <- c( "N.1", "rmax", "MNPL", "r.MNPL", "yield.MNPL" ) 

  DD.results <- matrix( NA, nrow = nsamples, ncol = length(a1) ) 

  colnames(DD.results) <- a1 

   

  #Create indicator for when to udpate harvest rate under state-dependent management  

  update.h.ind <- NULL 

  if( H.type == "state1" ) { update.h.ind <- seq( from = 2, to = tsteps, by = mgmt.interval ) } 

 

  #---- 

   

  #Loop over samples 

  for( z in 1:nsamples ) {  #Open loop over z over nsamples of the biological parameters 

   

  #Select current values of population parameters   

  N.1 <- N.1.samplevec[[z]]   

  rmax <- rmax.samplevec[[z]]  

  if( rmax <= 0 ) { rmax <- 0.0001 } 

   

  #Starting sex-specific abundance 

  N.1.f <- N.1 * prop.f.start      

  if( N.1.f <= 0 ) { N.1.f <- 1 } 

  N.1.m <- N.1 * ( 1 - prop.f.start )  #not currently used 

 

  #Harvest vector for current sample 

  Hf <- Hf.mat[ z, ] 

  ifelse( is.null(Hm.mat), Hm <- rep( 0, length(Hf) ), Hm <- Hm.mat[ z, ] ) 
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  #Vector with time-dependent values of carrying capacity 

  K <- K.proxy[ z, ] * N.1 / NoverK.start 

   

  #Generate density-dependent objects using a theta logistic equation formulated per Morris and Doak (2002) page 102 

  if( rmax > 0.001 ) { 

  r.obs <- log( exp( rmax * ( 1 - NoverK.t^theta ) ) ); names(r.obs) <- NoverK.t 

  N <- K[[1]] * NoverK.t 

  yield <- N * r.obs 

  ind1 <- ( which( yield == max(yield) ) )[[1]] 

  MNPL <- NoverK.t[[ind1]]  

  yield.MNPL <- yield[[ind1]]  

  r.MNPL <- r.obs[[ind1]] } 

   

  #set all possible growth rates to rmax, if rmax is negative 

  if( rmax < 0.001 ) {  

  r.obs <- rep( rmax, length(NoverK.t) )  

  N <- K[[1]] * NoverK.t 

  yield <- rep( 1, length(NoverK.t) ) 

  MNPL <- NA 

  yield.MNPL <- 0 

  r.MNPL <- rmax }  

   

  if( z == 1 ) { DD.mat <- data.frame( NoverK.t, N, r.obs, yield ) }  #save full DD objects for specified parameter values only 

   

  #Populate initial values 

  DD.results[ z, "N.1" ] <- N.1 

  DD.results[ z, "rmax" ] <- rmax 

  DD.results[ z, "MNPL" ] <- MNPL 

  DD.results[ z, "r.MNPL" ] <- r.MNPL 

  DD.results[ z, "yield.MNPL" ] <- yield.MNPL 

   

  #Populate the first row of results matrix 

  pop.results[ , "t", z ] <- 1:tsteps 

  pop.results[ 1, "N.f", z ] <- N.1.f 

  pop.results[ 1, "N.m", z ] <- N.1.m 

  pop.results[ 1, "N", z ] <- N.1.f + N.1.m 

  pop.results[ , "K", z ] <- K 

   

  #---- 

   



SH polar bear harvest risk FINAL REPORT 07 June 2019 

71 
 

  #Loop over years 

  for( i in 2:(tsteps) ) {  #Open loop over i tsteps 

     

    #Extract values at current timestep 

    N.t <- pop.results[ i-1, "N", z ] 

    K.t <- pop.results[ i-1, "K", z ] 

    N.f.t <- pop.results[ i-1, "N.f", z ] 

    N.m.t <- pop.results[ i-1, "N.m", z ] 

     

    #Calculate harvest level to be implemented prior to population growth 

    if( H.type == "fixed.level" ) { 

        Hf.t <- Hf[[ i-1 ]] 

        Hm.t <- Hm[[ i-1 ]] } 

     

    if( H.type == "fixed.rate" ) { 

        Hf.t <- Hf[[ i-1 ]] * N.t 

        Hm.t <- Hm[[ i-1 ]] * N.t } 

     

    if( H.type == "state1" ) {  #open over state1 for baseline state-dependent management 

       

      #Indicator for whether it is an occasion on which to perform a simulated population assessment and update harvest level 

      #under a state-dependent mgmt approach 

      h.estimate.ind <- ( i %in% update.h.ind ) 

       

          #At the start of projections (i = 2) harvest is based on the expected values of parameter estimates from the case study, rather than 

          #on the current sample of parameter estimates  

          if( ( h.estimate.ind ) & ( i == 2 ) ) {  #Open over if i = 2 

   

          #Calculate the recommended harvest level based on the specified harvest rate and starting abundance 

          N.est.h <- N.1.samplevec[[1]] 

          Hf.t <- N.est.h * Hf[[i-1]]   

          Hm.t <- N.est.h * Hm[[i-1]]  

          }  #Close over if i = 2 

 

       

      #For occasions i > 2 on which the harvest is updated under a state-dependent approach, calculate harvest level from  

      #estimated value of N and the specified harvest rate   

      if( ( h.estimate.ind ) & ( i > 2 ) ) { #open over if h.estimate.ind 

        

          a1 <- mean( pop.results[ (i-3):(i-1), "N", z ] )  #mean total abundance for the 3 preceding timesteps 
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          N.est.h <- rnorm( n = 1, mean = a1, sd = N.rsd * a1 )  #this assumes that the 50th percentile of estimated N is used 

          Hf.t <- N.est.h * Hf[[i-1]]  

          Hm.t <- N.est.h * Hm[[i-1]]  

           

          #If there is a harvest closure threshold, evaluate and implement 

          if( Nthr.close == TRUE ) { if( N.est.h < Nthr) { Hf.t <- 0; Hm.t <- 0 } } 

          }  #close over h.estimate.ind 

      }  #close over state1 

     

     

    #Naming convention 

    Hf.t.mod <- Hf.t 

    Hm.t.mod <- Hm.t 

     

    #Apply excess male harvest to females 

    if( is.null(Hm.mat) == FALSE ) { if( Hm.t > N.m.t ) {  Hm.t.mod <- max( c( N.m.t, 0 ) ); Hf.t.mod <- Hf.t + ( Hm.t - max( c( N.m.t, 0 ) ) ) } }  #not currently 

used 

     

    #Don't allow harvest levels to be negative 

    Hf.t.mod <- ifelse( Hf.t.mod < 0, 0, Hf.t.mod ) 

    Hm.t.mod <- ifelse( Hm.t.mod < 0, 0, Hm.t.mod ) 

     

    #Population size for females and males after harvest 

    N.f.t <- N.f.t - Hf.t.mod 

    N.m.t <- N.m.t - Hm.t.mod  #not currently used 

     

     

    #End projection if population size is below quasi-extinction threshold 

    if( ( N.f.t < ( 0.15 * N.1 ) ) | ( N.f.t < 0 ) ) { break } 

     

     

    #Retrieve current growth rate as a function of post-harvest population density 

    ind1 <-  which( abs( ( ( N.f.t + N.m.t ) / K.t ) - NoverK.t ) == min( abs( ( ( N.f.t + N.m.t ) / K.t ) - NoverK.t ) ) ) 

    r.obs.t <- r.obs[[ ind1 ]] 

 

    #If rmax changes as a function of the ice proxy, use the updated value 

    if( is.null( rmax.change ) == FALSE ) 

    #{ a1 <- rmax * K.proxy[ z, i - 1 ] 

    #  r.obs.t <- log( exp( a1* ( 1 - ( ( N.f.t + N.m.t ) / K.t )^theta ) ) ) } 

    { a1 <- rmax + i * rmax * rmax.change 
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      a1 <- ifelse( a1 <= 0, 0.001, a1 ) 

      r.obs.t <- log( exp( a1* ( 1 - ( ( N.f.t + N.m.t ) / K.t )^theta ) ) ) } 

 

    #Calculate the change in population size assuming equal sex ratio at birth and no mechanisms of reproduction 

    B.f <- ( ( N.f.t + N.m.t ) * r.obs.t )  

    if( female.only == TRUE ) { B.m <- 0 }  #no male recruitment if the run is female only 

     

    #Calculate post-harvest and growth population size 

    N.f.cur <- N.f.t + B.f  

    N.m.cur <- N.m.t + B.m  

    N.cur <- N.f.cur + N.m.cur 

 

    #End projection if population size is below quasi-extinction threshold 

    if( ( N.cur < ( 0.15 * N.1 ) ) | ( N.f.cur < 0 ) ) { break } 

     

     

    #Store results 

    pop.results[ i, "N", z ] <- N.cur 

    pop.results[ i, "N.f", z ] <- N.f.cur 

    pop.results[ i, "N.m", z ] <- N.m.cur 

    pop.results[ i-1, "r.obs", z ] <- r.obs.t 

    pop.results[ i-1, "B.f", z ] <- B.f 

    pop.results[ i-1, "B.m", z ] <- B.m   

    pop.results[ i-1, "H.f", z ] <- Hf.t.mod 

    pop.results[ i-1, "H.m", z ] <- Hm.t.mod  

     

    } #Close loop over tsteps 

    } #Close loop over nsamples 

   

#---- 

   

  #Summarize resuts across samples, if multiple samples of the biological parameters are considerd within F.theta.proj, rather than looping over the function 

  DD.summary <- NULL 

  pop.summary <- NULL 

   

  if( nsamples > 1 ) {  #Open if over nsamples 

   

  #Density-dependent results 

  temp2 <- t( apply( DD.results, 2, function(x) { xout <- c( mean( x, na.rm = TRUE ), median( x, na.rm = TRUE ),  

                                                      estimate_mode(x), sd( x, na.rm = TRUE ) ); xout } ) ) 
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  temp2 <- cbind( DD.results[ 1, ], temp2 ) 

  temp2 <- round( temp2, digits = 3 ) 

  colnames(temp2) <- c( "actual", "mean", "median", "mode", "sd" ) 

  DD.summary <- temp2   

   

  #Remove final, incomplete row of population results 

  pop.results <- pop.results[ -1 * dim(pop.results)[[1]], , ] 

   

  #Calculate mean value across third dimension (i.e. pages)  

  temp1 <- apply( pop.results, 1:2, mean, na.rm = TRUE ) 

   

  #Stochastic probabilities of extirpation and male depletion 

  a1 <- pop.results[ , "N", ] 

  prob.ext <- apply( a1, 1, function(x) { sum( x == 0 )/ length(x) } ) 

  a1 <- pop.results[ , "N.m", ] 

  a2 <- matrix( pop.results[ 1, "N", ], nrow = nrow(a1), ncol = ncol(a1), byrow = TRUE ) 

  a3 <- a1 < ( 0.15 * a2 * .5 ) 

  prob.male.dep <- apply( a3, 1, function(x) { sum(x)/ length(x) } )  #not currently used 

   

  #Mean proportion female for surviving populations 

  a1 <- pop.results[ , "N.f", ] / pop.results[ , "N", ] 

  a1[ is.infinite(a1) ] <- NA 

  prop.f <- apply( a1, 1, mean, na.rm = TRUE ) 

   

  #Probability of N > MNPL 

  a1 <- pop.results[ , "N", ] 

  a2 <- pop.results[ , "K", ] 

  a3 <- a1 >= ( 0.7 * a2 ) 

  P.MNPL <- apply( a3, 1, function(x) { sum( x == TRUE )/ length(x) } ) 

   

  #Probability of N > 0.9N1 

  a1 <- pop.results[ , "N", ] 

  a2 <- matrix( pop.results[ 1, "N", ], nrow = nrow(a1), ncol = ncol(a1), byrow = TRUE ) 

  a3 <- a1 >= ( 0.9 * a2 ) 

  P.9N1 <- apply( a3, 1, function(x) { sum( x == TRUE )/ length(x) } ) 

   

  #Probablity of N > threshold subpopulation size 

  P.Nthr <- rep( NA, length(P.9N1) ) 

  if( is.null(Nthr) == FALSE ) { 

  a1 <- pop.results[ , "N", ] 
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  a2 <- matrix( pop.results[ 1, "N", ], nrow = nrow(a1), ncol = ncol(a1), byrow = TRUE ) 

  a3 <- a1 >= Nthr 

  P.Nthr <- apply( a3, 1, function(x) { sum( x == TRUE )/ length(x) } ) } 

   

  #Probability that harvest was closed due to threshold rule 

  P.Hclose <-  rep( NA, length(P.9N1) ) 

  if( Nthr.close == TRUE ) { 

  a1 <- pop.results[ , "H.f", ] 

  P.Hclose <- apply( a1, 1, function(x) { sum( x == 0 )/ length(x) } ) } 

   

   

  #Consolidate summary data 

  pop.summary <- as.data.frame( cbind( temp1[ , c( "N", "K", "H.f", "H.m" ) ], prob.ext, prop.f, prob.male.dep, P.MNPL, P.9N1, P.Nthr, P.Hclose ) ) 

  }  #Close if over nsamples 

 

  #----   

   

#Consolidate full results list   

results.list <- list( DD.results = DD.results, DD.summary = DD.summary, pop.results = pop.results, 

                      pop.summary = pop.summary, DD.mat = DD.mat ) 

     

   

#Plot a sample of projections 

if( plot.it == TRUE ) { 

     

results <- pop.results 

if( nsamples == 1 ) { a1 <- ( results[ , "K", , drop = FALSE ] ) } 

if( nsamples > 1 ) { a1 <- ( results[ , "K", ] ) } 

 

temp.K <- t( apply( a1, 1, function(x) { xout <- c( mean(x), quantile( x, probs = c( 0.025, 0.975 ) ) ); xout } ) ) 

colnames(temp.K)[[1]] <- "mean" 

 

if( nsamples == 1 ) { temp.N <- ( results[ , "N", , drop = FALSE ] ) } 

if( nsamples > 1 ) { temp.N <- ( results[ , "N", ] ) } 

 

x <- as.numeric( rownames(temp.N) ) 

par( mar = c( 7.6, 7.6, 4.6, 2.1 ) )        

matplot( x = x, y = temp.N, ylim = c( 0, ( 1.5 * max( temp.K[ , "mean" ] ) ) ),  

        xlab = "", ylab = "", cex.lab = 1.8, cex.axis = 2, cex.main = 2.25, 

        type = "n", main = "" ) 
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matplot( x = x, y = temp.N[ , 1:(ifelse( nsamples >= 100, 100, nsamples)) ], type = "l", lty = 1, lwd = 0.25, add = TRUE, col = blackt1 ) 

lines( x = x, y = apply( temp.N, 1, mean ), type = "l", lwd = 6, lty = 1, col = "black" )  #mean 

   

polygon( c( rev(x), x ), c( rev( temp.K[ , "2.5%" ] ), temp.K[ , "97.5%" ] ), col = grayt1, border = NA) 

lines(x = x, y = temp.K[ , "mean" ], lty = 3, lwd = 8, col = grayt2 )  #median 

 

mtext( text = "Year", side = 1, cex = 2, line = 4.5 ) 

mtext( text = "Female abundance", side = 2, cex = 2, line = 4.5 )   } 

   

#Return results object   

return( results.list )  

   

}  #Close over main function 

 

 

 

#---- 

#---- 

#---- 

#---- 

 

 

#Utility function to estimate mode of a vector 

estimate_mode <- function( x, na.rm = TRUE ) { 

  if( na.rm == TRUE ) { x <- x[ is.na(x) == FALSE ] } 

  if( na.rm == FALSE ) { if( TRUE %in% is.na(x) ) { stop("\nThere are NA values in the data\n") } } 

  d <- density(x) 

  d$x[which.max(d$y)] 

} 

 

 

#---- 

 



ADDENDUM TO THE SUBMISSION TO THE 
 

NUNAVUT WILDLIFE MANAGEMENT BOARD 

 

FOR 
 

Information:      Decision:             Recommendation:  X 

 

Issue: Total allowable catch levels and distribution for Greenland Halibut in Subarea 0 for 

2021 and 2022 fishing seasons. 
 

 

This addendum contains a summary of the written submissions received from licence holders as 

a furtherance to the views expressed on the July 23rd teleconference as well as the Department’s 

recommendation to the Board. 

 

 

Consultation 

Stakeholders of the Eastern Arctic Groundfish Stakeholder Advisory Committee were given the 

opportunity to express their views on the roll-over of Northwest Atlantic Fisheries Organization 

(NAFO) Subarea (SA) 0 Total Allowable Catch (TAC) and the roll-over of allocations for 2021 

and 2022 on a teleconference  held July 23, 2020.  These views are summarized in the 

Consultation section of the Briefing Note (BN) submitted to the Board on August 07, 2020, with 

a summary of the teleconference meeting located in Appendix 3 of the BN. Stakeholders were 

also invited to express their views to the Department in writing by August 15th, 2020.  

The views expressed in the written submission received from the Nunavut Fisheries Association 

(NFA) indicated the desire for consideration of a 5% increase in the SA 0 TAC for 2021 and 

2022, citing that this increase could provide significant economic benefits to Nunavut fishing 

enterprises and communities. Regarding the the allocation of TAC within Divisions 0A and 0B, 

NFA recommended a 50/50 split of the 5% increase;  and further recommended that Nunavut 

receive 100% of the split in Division 0A and 90% of the split in Division 0B, with the remaining 

10% allocated to Nunavik. 

 

The views expressed in the written submission received from the Atlantic Groundfish Council 

and Atlantic Fixed-Gear Council (AGC-AFC) supported the advice of the NAFO Scientific 

Council, advocating for a rollover of the current SA 0 + 1 TAC (i.e. 36,370 t for 2021 and 2022) 

so as to mitigate the possibility of endangering the sustainability of the fishery and industry’s 

ability to continue to hold Marine Stewardship Council (MSC) certification. Regarding 

distribution of the TAC between Divisions 0A and 0B, AGC-AFC indicated the desire for 

continued distribution at the current levels (SA 0 18,185 t), citing 53 % of the SA0 TAC in 0A 

and 47 % of the SA 0 TAC in 0B. Regarding quota allocation among fleet sectors within the 

management units, AGC-AFC advocated for stability of the existing sharing arrangement among 

participants in both areas. 

 
  



Recommendation 
 

1) Recommendation on setting the SA0 GHL TAC for 2021 and 2022 and the TAC 

distribution between Divisions 0A and 0B: 

 

Option 1 (recommended): Accept the NAFO Scientific Council advice and maintain the 

annual SA 0 TAC for 2021 and 2022 at 18,185 t. Maintain current distributions of TAC 

between Divisions 0A and 0B at 9,592.5 t and 8,592.5 t respectively. 

 

Option 2: Pursuant to views expressed by stakeholders, increase the annual SA 0 TAC by 

5% (909.25 t) for 2021 and 2022 to 19,094 t.  Maintain current distributions of TAC 

between Divisions 0A and 0B and apportion the TAC increase (909.25 t) at 50/50 

between Divisions 0A and 0B resulting in 10,047.125 t  and 9,050.125 t respectively.  

 

2) Recommendation on the allocation of TAC within Divisions 0A and 0B  

 

Option 1 (recommended): Maintain the current allocations of TAC within Divisions 0A 

and 0B. 

 

 

 

 

 

 

 

 

 

 

 

Option 2: Maintain the current allocations of TAC within Divisions 0A and 0B and 

apportion the TAC increase from Recommendation 1, Option 2, with 100% (454.625 t) of 

the increase going to Nunavut interests in Division 0A and 90% (409.163 t) of the 

increase going to Nunavut interests in Division 0B with the remaining 10% (45.463) in 

Division 0B allocated to Nunavik. 

 

 

 

 

 

 

 

 

 

 

Prepared by:   Fisheries Management, Fisheries and Oceans Canada 

   

Date:   August 17, 2020 

Fishing Area Fleet/Interest Allocation (t) 

NAFO Division 0A Nunavut  9,592.5 

Total 0A TAC 9,592.5 

NAFO Division 0B Nunavut 4,283.25 

Nunavik 449.25 

Enterprise Allocation Holders 2,960 

Fixed Gear Competitive 900 

Total 0B TAC 8,592.5 

Fishing Area Fleet/Interest Allocation (t) 

NAFO Division 0A Nunavut  10,047.125 

Total 0A TAC 10,047.125 

NAFO Division 0B Nunavut 4,692.413 

Nunavik 494.713 

Enterprise Allocation Holders 2,960 

Fixed Gear Competitive 900 

Total 0B TAC 9,501.75 
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SUBMISSION TO THE 
 

NUNAVUT WILDLIFE MANAGEMENT BOARD 

 

FOR 
 

Information:      Decision:             Recommendation:  X 

 

Issue: Total allowable catch levels and distribution for Greenland Halibut in 

Subarea 0 for 2021 and 2022 fishing seasons. 

 

 

 
 

Greenland Halibut (Reinhardtius hippoglossoides)  

 

 

Background 

 

A fishery for Greenland Halibut (GHL) exists in Northwest Atlantic Fishery Organization 

(NAFO) Subarea (SA) 0 which is divided into a northern region, Division 0A (Baffin 

Bay) and a southern region, Division 0B (Davis Strait), outside of the Nunavut 

Settlement Area (NSA).  The commercial fishing season for GHL starts on January 1st 

and ends December 31st.  A map showing NAFO Subareas and Divisions relevant to the 

Greenland Halibut fishery can be found in Appendix 1. 

 

The GHL stock in SA0 is a part of transboundary stock shared between Canada (Division 

0A and 0B) and Greenland (Division 1A to F offshore).  At the request of both countries, 

the NAFO Scientific Council (SC) provides advice on sustainable harvest levels.  NAFO 

does not regulate this stock; Canada and Greenland are responsible for regulation in their 

domestic waters.  There is a longstanding informal agreement between Canada and 

Greenland that the Total Allowable Catch (TAC) levels established on NAFO SC advice 

be divided 50/50 between the two countries. 

 

The current SA0 GHL TAC of 18,185 t was set by the Minister on January 22, 2019 for 

the 2019 and 2020 fishing seasons and is the highest TAC in the history of the SA0 

fishery.  A breakdown of the TAC between Divisions is as follows: 

 

Fishing Area Fleet/Interest Allocation (t) 

NAFO Division 0A Nunavut  9,592.5 

Total 0A TAC 9,592.5 
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Fishing Area Fleet/Interest Allocation (t) 

NAFO Division 0B Nunavut 4,283.25 

Nunavik 449.25 

Enterprise Allocation 

Holders 

2,960 

Fixed Gear Competitive 900 

Total 0B TAC 8,592.5 

 

 

In 2019, the TAC was fully prosecuted in both Divisions 0A and 0B. 

 

 

Consultation 

 

Stakeholders were given the opportunity to express their views on the roll-over of SA0 

TAC and the roll-over of allocations for 2021 and 2022 on a conference call held July 23, 

2020.   

Views provided by the Nunavut Fisheries Association (NFA), Northern Coalition (NC) 

and Ueushuk Fisheries all indicated their preference that consideration should be given to 

an increase in the TAC, with NFA and NC recommending a 5% increase.  The rationale 

for the suggested increase comes from the following wording in the NAFO SC Report 

summary (Appendix 2): 

2020 Canadian Request: 

Canada again encourages the Scientific Council to continue exploring 

opportunities to develop risk-based advice, including the implications of catch 

differing from the TAC (e.g. +/- 5-15%) on the stock’s long-term trajectory.  

Response: A quantitative assessment of risk at various catch options is not 

possible for this data limited stock that is assessed using a qualitative assessment 

of biomass and abundance indices. Whereas differences of up to 5% are unlikely 

to pose a risk to the stock at this time, systematic exceedances of the TAC may not 

be sustainable in the medium to long term. 

The views provided by the Atlantic Groundfish Council and Atlantic Fixed-Gear Council 

(AGC-AFC) countered the advice for a TAC increase, noting that TAC considerations 

should be restricted to the roll-over advice provided by the NAFO SC.  AGC-AFC’s 

rationale included concerns that approving a TAC increase may negatively impact the 

fishery’s newly acquired Marine Stewardship Council certification.  

The full summary of stakeholder views presented on the teleconference can be found in 

Appendix 3. 

Stakeholders have also been invited to submit their views in writing to DFO by August 

15th, 2020.  DFO will provide the Board with any additional stakeholder views received 

as an addendum to this submission. 
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Science Information 

 

Greenland Halibut is assessed by the NAFO SC every two years in NAFO SA0+1. In 

early July of 2020, the NAFO SC provided the Department with the following 

recommendation for GHL in SA 0+1 (offshore) for the 2021 and 2022 fishing seasons: 

 

The Scientific Council advises that there is a low risk of Greenland Halibut in 

Subarea 0+1 being below Blim, if the TAC for 2021 and 2022 remains at 36,370 t. 

 

This year, for the first time, this catch advice is exclusive of catches taken in the 

inshore areas of Divisions 1B-F, for which separate advice is provided. 

 

The Scientific Council also states that there is no scientific basis with which to 

provide separate advice for the offshore areas of Div. 0A +1AB and Div. 0B+1C-

F.  The Scientific Council advises that consideration be given to the distribution 

of effort in each area to avoid localized depletion. 

 

 

The NAFO SC report is attached at Appendix 2. 

 

 

Recommendation 

 

A recommendation is not available at the time of this submission, but will be provided to 

the Board upon completion of stakeholder consultations in an Addendum to this note.  

 

 

Summary of Request 

 

The Department is requesting from the Board: 

 

1) Recommendation on setting the SA0 GHL TAC for 2021 and 2022 and the TAC 

distribution between Divisions 0A and 0B 

2) Recommendation on the allocation of TAC within Divisions 0A and 0B  

 

 

Prepared by:   Fisheries Management, Fisheries and Oceans Canada 

   

Date:   August 07, 2020 

 

 

Appendices 

 

Appendix 1 –  Map of groundfish and shrimp administrative areas in Atlantic Canada  

Appendix 2 –  NAFO Scientific Council Report Summary 

Appendix 3 –  Meeting Summary from July 23, 2020 EAGSAC Teleconference  
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APPENDIX 3 
 

Eastern Arctic Groundfish Stakeholders Advisory Committee (EAGSAC) Teleconference 

to seek Stakeholder views on the Subarea 0 TAC and Allocations for 2021 and 2022 

Meeting Summary 
July 23, 2020 

Teleconference: 1-877-413-4792 or 613-960-7516 (Ottawa area) Conference ID: 778 3688 
Time:  12:00 – 1:30 pm EDT (1:30 – 3:00 pm NL). 

 
Chair Christi Friesen, Senior Regional Fisheries Management Officer, Arctic Region, Fisheries 
and Oceans Canada (DFO) 
 

Participants 

 Atlantic Groundfish Council and Atlantic Fixed-Gear Council - Kris Vascotto, 
representing: 

- EcoSound Fisheries 
- Ueushuk Fisheries **note that Ueushuk provided their own views on this call 
- Harbour Grace Shrimp Co. Ltd 
- Ocean Choice International 
- Mersey Seafoods Ltd 
- Clearwater Seafoods Ltd 
- Nordic Ltd. 

 Government of Newfoundland and Labrador, Department of Fisheries and Land 
Resources - Nancy Pond  

 Makivik Corporation - Tony Wright  

 Northern Coalition - Alastair O’Reilly, representing: 
- Makivik Corporation 
- Qikiqtaaluk Corporation  
- Labrador Fishermen’s Union Shrimp Company Ltd. 
- Torngat Fish Producers Co-operative Society Ltd. 
- Nunatsiavut Group of Companies 

 Nunavut Fisheries Association – Brian Burke, representing: 
- Arctic Fishery Alliance - Harry Earle, Jaypetee Akeeagok  
- Baffin Fisheries Corporation - Chris Flanagan, David Alexander 
- Cumberland Sound Fisheries Ltd./Pangnirtung Fisheries Ltd. - Sakiasie 

Sowdlooapik  
- Qikiqtaaluk Corporation - Jerry Ward  

 Ray Croft 

 Ueushuk Fisheries Ltd. Partnership - Derek Dalley  
 

Observers 

 Arctic Fishery Alliance -Dave Bollivar  

 Baffin Fisheries Coalition - Rick Lamb, Jerry Ell 

 Nunavut Wildlife Management Board - Jason Akearok, Amber Giles, Carie Hoover, Denis 
Ndeloh 

 Government of Nunavut – Delia Young and Mark Kilabuk 

 Megan Murphy for Rex Simmonds 

 Nunatsiavut Government - Todd Broomfield 

 Oceans North - Chris Debicki  

 Qikiqtaaluk Wildlife Board – Mike Ferguson  

 Transport Canada - Cory Toews  
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 Fisheries and Oceans Canada – Christi Friesen, Angela Young, Sheri Friesen, Kevin Bill, 
Tyler Jivan, Leigh Edgar, Anika Bychok, Jeremiah Young, Matt Martens, David Klein, 
Margaret Treble, Chantelle Sawatzsky. 

 

Purpose of call: 
Seek stakeholder views views on the recent NAFO Scientific Council advice for Greenland Halibut 
in Subarea 0+1 (offshore) and the setting of the total allowable catch (or TAC) for Subarea 0 
Greenland Halibut for 2021 and 2022. 
 

Overview of NAFO Scientific Council advice: 

 The Northwest Atlantic Fisheries Organization (NAFO) Scientific Council (SC) has 
provided the Department with its 2021 and 2022 Total Allowable Catch (TAC) 
recommendations for Greenland Halibut in Subarea 0+1 (offshore).  Of note: 

 

“Scientific Council advises that there is a low risk of Greenland halibut in Subarea 0 + 1 
being below Blim if the TAC for 2021 and 2022 remains at 36,370 tonnes. 
 

This year, for the first time, this catch advice is exclusive of catches taken in the inshore 
areas of Divisions 1B-F, for which separate advice is provided. 

There is no scientific basis with which to provide separate advice for the offshore areas 
of Div. 0A+1AB and Div. 0B+1C-F. The SC advises that consideration be given to the 
distribution of effort in each area to avoid localized depletion.” 

 

Summary of Participant Views: 
 

 Nunavut Fisheries Alliance (NFA) Brian Burke 
NFA presents the following for consideration.  Based on the NAFO’s SCs response to 
Canada’s annual inquiry on the potential impact of changes in TAC level [i.e. 
“…differences of up to 5% are unlikely to pose a risk to the stock at this time…”], 
consideration should be given to a 5% increase in the TAC.  NFA noted that even this 
small increase would provide significant positive economic benefits to Nunavut fishing 
enterprises and communities.  NFA also expressed its concern that there has been a 
three year gap in useable results from the annual multi-species survey, due to two 
missed surveys and one survey providing data that was incompatible with the existing 
time series.  There are questions and concerns about the future surveys and 
compatibility with the time series in terms of what this will mean for TAC advice in the 
future beyond 2022.  As such, this makes taking advantage of the current opportunity 
for a small increase even more important. 
 

 Qikiqtaaluk Corporation Jerry Ward 
Agrees with the views provided by the NFA. 
 

 Arctic Fisheries Alliance Harry Earle, Jaypeetee Akeeagok 
Agrees with the views provided by the NFA. 
 

 Cumberland Sound/Pangnirtung Fisheries Sakiasie Sowdlooapik 
Agrees with the views provided by the NFA. 
 

 Baffin Fisheries Coalition Chris Flanagan, David Alexander  
Agrees with the views provided by the NFA. 
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 Northern Coalition (NC) Alastair O’Rielly 
NC is concerned with the absence of a framework around which TAC decisions can be 
made.  NC questions when definitive scientific advice will be available in the coming 
years and is concerned that harvesters are likely to be bound to the existing science 
advice for the next 3-4 years.  In absence of the aforementioned framework and in the 
absence of new survey data to inform the either NAFO SC or CSAS, harvesters may be 
foregoing economic opportunities by not taking advantage of a potential TAC increase. 
As such the NC is supportive of taking advantage of the latitude that exists within the 
parameters of NAFO SC advice.  

NC’s interpretation of the NAFO SC's advice is that a 5% increase is very conservative in 
light of the low risk to the stock, the removal of the inshore Greenland fishery (with its 
historic catch overruns) from the analysis and strong commercial fishing results. NAFO 
SC advice that there is no scientific basis to differentiate the advice for NAFO Divisions 
0A and 0B and that consideration be given to the distribution of effort in each area to 
avoid localized depletion suggests that the recommended increase of 5% should be 
applied to area 0B. 

 Makivik Corporation Tony Wright  
Agrees with the views provided by the NC. 
 

 Atlantic Groundfish Council (AGC) and Atlantic Fixed-Gear Council (AFC) Kris Vascotto 
AGC-AFC’s view is that for the 2021 and 2022 TAC decision, considerations should be 
restricted to the limited advice provided by the NAFO SC.  As Greenland Halibut (GHL) in 
NAFO Subarea 0 has recently received certification under the Marine Stewardship 
Council (MSC), there is a need to be cognizant of MSC requirements when setting the 
TAC.  Although AGC-AFC membership is concerned about the lost opportunity for a TAC 
increase in the short term, GHL are a long-lived species and as such, it’s likely that 
harvesters would not lose out on opportunities in the long term.  Specifically, 
unharvested GHL should still be available for harvest when we are again in a position to 
consider TAC increases.  Further, in coming years, requests to the NAFO SC for TAC 
advice should be presented with a broader scope to avoid leaving industry with limited 
advice and therefore limited options. 
 

 Ueushuk Fisheries Derrick Dalley 
Ueushuk notes that it is disappointing there is a lack of data to inform Scientific Council 
advice, catch rates are good and the GHL stock remains healthy.  The turbot fishery is of 
economic importance to many northern Labrador communities, and based on economic 
consideration, opportunities for an increase in TAC would be welcome. 
 

 Ray Croft  
Agrees with the views provided by the NFA. 
 

 Government of Newfoundland and Labrador Nancy Pond 
Will be considering the view of stakeholders and will be providing their views in writing 
to DFO. 
 

Observer Views: 

 Nunavut Wildlife Management Board requests that a record of this meeting be included 
in DFO’s submission to the Board. 
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Next Steps: 

 Meeting summary will be circulated to EAGSAC once finalized 

 Stakeholders are invited to submit views in writing to Christi.Friesen@dfo-mpo.gc.ca by 
August 15, 2020. 

 DFO will submit a briefing note to the NWMB for their September 7, 2020 board 
meeting requesting recommendations on the 2021 and 2022 Subarea 0 TAC and 
allocations for GHL.  This meeting summary will be included in this briefing. 

 

mailto:Christi.Friesen@dfo-mpo.gc.ca


 
August 4, 2020 
 
Jason Akearok 
Executive Director 
Nunavut Wildlife Management Board  
PO Box 1379, Iqaluit, NU 
X0A 0H0 
 
Re: Total Allowable Catch for Subarea 0 Greenland Halibut for the 2021 and 2022 Fishing Seasons 
 
Dear Mr. Akearok: 
 
Thank you for your letter of July 28th requesting advice from the Nunavut Fisheries Association (NFA) on the Total 
Allowable Catch (TAC) for Greenland Halibut in Subarea 0+1 (offshore) for the 2021 and 2022 fishing seasons  In 
this letter, NFA is pleased to provide its advice on the TAC for Subarea 0, the distribution of TAC between Division 
0A and 0B and Nunavut's share of the allocation in Division 0A and 0B.    
 
On July 23, 2020, Fisheries and Oceans Canada (DFO) convened a conference call with stakeholders to obtain their 
input on the TAC for Subarea 0 Greenland halibut for the 2021 and 2022 fishing seasons.  NFA participated in this 
call and outlined the following points on behalf of the Nunavut commercial fishing industry: 

• Based on NAFO’s Scientific Council response to Canada’s annual inquiry on the potential impact of changes 
in TAC levels requests consideration should be given to a 5% increase in the TAC, and NFA noted that even 
this small increase would provide significant positive economic benefits to Nunavut fishing enterprises 
and communities. 

• NFA also expressed its concern that the there has been a three-year gap in useable results from the annual 
multi-species survey, due to two missed surveys and one survey providing data that was incompatible 
with the existing time series.  There are questions and concerns about the future surveys and compatibility 
with the time series, in terms of what this will mean for TAC advice in the future beyond 2022.  As such 
this makes taking advantage of the current opportunity for a small increase even more important. 

 
NFA welcomes the opportunity to expand on its advice with respect to small 5% increase in the TAC for 2021 and 
2022.  This request is fully in line with NAFO Scientific Council’s advice, as follows: 

2020 Canadian Request: Canada again encourages the Scientific Council to continue exploring 
opportunities to develop risk-based advice, including the implications of catch differing from the TAC (e.g. 
+/- 5-15%) on the stock’s long-term trajectory. 
Response: A quantitative assessment of risk at various catch options is not possible for this data limited 
stock that is assessed using a qualitative assessment of biomass and abundance indices. Whereas 
differences of up to 5% are unlikely to pose a risk to the stock at this time, systematic exceedances of the 
TAC may not be sustainable in the medium to long term.   

  
For 2021 and 2020 NAFO SC also made the decision to provide separate advice for the offshore areas of 0+1 and 
the inshore areas of Greenland, i.e. This year, for the first time, this catch advice is exclusive of catches taken in 
the inshore areas of Divisions 1B-F, for which separate advice is provided.  This is a significant development in that 
any past concerns regarding exceeding TACs have been attributable to overages in these inshore areas. 





 

Page 1 of 3 
 

SUBMISSION TO THE 
NUNAVUT WILDLIFE MANAGEMENT BOARD 

September 2020 
 

FOR 
 

Information: X Decision: 
 

Issue:  Department of Fisheries and Oceans Canada – Operational Updates 
 

Updates: 

 
Staffing: 

 Larry Dow retired from Fisheries and Oceans Canada (DFO) in early May, 
and will be temporarily back-filled by Kevin Bill.  

 Jeremiah Young has accepted a new position with the Science division of 
DFO. Future inquiries regarding fisheries management should be directed to 
Anika Bychok. 

 
Marine Mammals: 
1) Narwhal: 

 DFO is in the process of coordinating with Hunters and Trappers 
Organizations/Associations (HTOs/HTAs) for the 2019/20 narwhal tag 
returns and summarizing the harvest statistics. This includes calculating 
the amount of carry-over tags available. 

 The 2020/21 narwhal harvest season has commenced and all four communities 

with seasonal tags have started their summer seasons. DFO has requested 

decisions on the community allocations from the Regional Wildlife 

Organizations including the carry-over numbers. Narwhal tags and information 

packages for the 2020/21 harvest season have been sent to most communities. 

Once the final allocation decision has been confirmed, the remaining 2020/21 

tags will be distributed to communities.  

 The Baffin Island narwhal survey proposed to take place in summer 2020 was 

cancelled due to the COVID-19 pandemic. This survey would have focused on 

obtaining an abundance estimate for the East Baffin Island, Eclipse Sound, and 

Admiralty Inlet narwhal stocks. It is currently unclear when it will next be 

possible to conduct a survey of these management units.  

 
2) Walrus: 

 In July 2020, the Minister of DFO approved an additional two 
walrus sport hunts for 2020, in addition to the 76 that were 
approved in February (Coral Harbour 32, Hall Beach 15, Igloolik 
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25, Pond Inlet 4, plus 2 for Arviat).  
 Walrus sport hunt outfitters have been notified of their 2020 sport 

hunt allocation approvals. Some outfitters have informed DFO that 
they will not be conducting sport hunts this summer due to the 
COVID-19 pandemic. 

 DFO will continue to follow-up with outfitters on any booked hunts 
for 2020 and will distribute sport hunt packages as needed, which 
include the hunt report form, sampling kit, and licences. DFO will 
not require COVID-19 safety plans before issuing these sport hunt 
licences, but will advise outfitters to follow the advice/requirements 
of Nunavut’s Chief Public Health Officer. 

 Community-based catch monitoring programs for walrus are 
ongoing in the communities of Sanirajak and Coral Harbour, with 
the hiring of local Community Coordinators underway. 

 
3) Cumberland Sound Beluga:  

 The Cumberland Sound Beluga Working Group was supposed to meet in May 

2020 but due to COVID-19 this meeting was cancelled. The Working Group 

will continue to collaborate via email and hopes to hold virtual meetings 

through Zoom before 2021.  

 The Cumberland Sound beluga population has a quota of 41 belugas per year 

that can be harvested by Inuit of Pangnirtung. DFO was notified on July 7th by 

the Pangnirtung HTA that the quota was fully harvested for 2020. 

 
4) Bowhead 

 DFO issued Marine Mammal Fishing Licenses to Coral Harbour on 
July 10th and Sanirajak on July 24th, for the 2020 bowhead 
harvest. These communities have also been contacted to 
coordinate sample collection from harvested whales. Qikiqtarjuaq 
had received approval for a hunt but has since decided not to 
host, citing COVID-19 concerns. 

 If supported by co-management partners and Working Group 
members, virtual methods may be used to provide community 
engagement on the development of the bowhead Integrated 
Fisheries Management Plan (IFMP). At this time, in-person 
meetings are not possible due to travel restrictions in Nunavut 
that are in place until August 2020. 

 
Arctic Char: 

1) Reported Harvest 
 For the 2019-20 Arctic char fishery, a total of 23,673 kg was 

reported harvested to DFO. 
2) Pangnirtung Fisheries 
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 DFO was notified by the Pangnirtung HTA that the Cumberland Sound Arctic 

char summer fishery would open on August 3rd. Licences and fisher 

schedules were issued and sent to Pangnirtung in advance of the opening 

date. 

3) Exploratory Fisheries 

 The Exploratory Fisheries in both Qikiqtarjuaq and Pond Inlet have completed 

the mandatory five-year data collection protocol. The biological samples and 

catch-per-unit-effort data from these fisheries will soon be sent to Winnipeg 

for analysis. 

 Other Exploratory Fisheries are ongoing out of Iqaluit and Gjoa Haven.  

 

Greenland Halibut (Turbot): 
1) Cumberland Sound Turbot Management Area (CSTMA) 

 A Canadian Science Advisory Secretariat (CSAS) regional peer review 

meeting was held in November 2019. While the Science Advisory Report is not 

yet finalized, the stock appears healthy. An increase in Total Allowable 

Harvest (TAH) was not advised during the CSAS meeting because the full 

quota of 500 t has only been harvested twice in the history of this fishery (2018 

and 2020) and therefore the sustainability of this TAH has not yet been 

established. Once finalized, the CSAS report will be publically available. 

 The 2020 turbot fishery in Cumberland Sound opened in January. The entire 

500 t TAH was harvested by the end of April (504.63 t resulting in an overrun) 

during the on-ice fishery. On June 17th 2020, DFO received confirmation from 

the Pangnirtung HTA that they supported a carry forward of unharvested 2019 

turbot in the CSTMA. Following the Quota Carry-Forward Guidelines for 

Atlantic Canada and reconciling for the 4.63 t overharvest in 2020, the carry-

forward available for harvest became 70.37 t. DFO approved the carry-forward 

via letter to the Pangnirtung HTA on July 7th. 

 
Prepared by: Iqaluit Office – Fisheries and Oceans Canada 
 
Date: August 07, 2020 



JOINT SUBMISSION TO 

THE NUNAVUT WILDLIFE MANAGEMENT BOARD AND 

THE NUNAVIK MARINE REGION WILDLIFE BOARD 

 

Information: X       Decision: 

 

Issue:  Update on the Status of Northern Fisheries under the U.S. Marine Mammal Protection Act 

(MMPA) Import Provisions  

 

Background: 

 

The U.S. is preparing to implement the MMPA Import Provisions rule. Once in force, this rule 

ensures that the U.S. will only accept imports of fish and fish products originating from foreign 

countries that have enacted management measures to reduce marine mammal bycatch. These 

measures must be comparable to those used in the U.S., and prohibit the intentional mortality or 

serious injury of marine mammals in the course of commercial fishing operations. The Import 

Provisions rule was finalized in 2016 and included a 5-year exemption period (ending on January 

1, 2022) so that harvesting nations may develop or improve their domestic regulatory programs.  

 

The MMPA process is administered by the U.S. National Oceanic and Atmospheric 

Administration (NOAA).  Since 2016, NOAA has produced two drafts of the List of Foreign 

Fisheries (LOFF), which specifies all fisheries for each harvesting nation that export to the United 

States. The LOFF categorizes each of these fisheries  as either “exempt” or “export”, based on the 

likelihood that it results in marine mammal bycatch. In March 2021, Canada must apply to NOAA 

for a Comparability Finding (CF) for each of these fisheries. Decisions will be made by November 

30, 2021 and approvals are valid for 4 years (TAB 1). After January 1, 2022, the US will no longer 

accept imports of fish and fish products from foreign fisheries without a NOAA Comparability 

Finding. 

 

As part of the implementation process, Canada submitted a Progress Report to NOAA on 

September 10, 2019. This report summarized information on each fishery listed on the LOFF, 

including details of the regulatory programs used to mitigate marine mammal bycatch. In response, 

NOAA provided advice on certain fisheries where additional management measures may be 

required to receive a Comparability Finding. 

 

Current Situation:  

 

On March 17, 2020 NOAA published the 2020 Draft List of Foreign Fisheries (LOFF) which 

accounted for information provided in Canada’s Progress Report, and includes all fisheries that 

will be required to receive a Comparability Finding in 2021. All Northern fisheries included on 

the LOFF are listed in Table 1. Following direction from NOAA, minor changes were made to the 

list of marine mammals that may interact with a these fisheries. All changes are listed in TAB 2. 



The next opportunity for Canada to provide fishery information will be in Autumn 2020, when the 

Comparability Finding application process will open.  

 

Table 1.   DFO (Arctic Region) fisheries included in the 2020 draft LOFF  

Species Fishery/Location Gear Type Listing  

Arctic Char Cambridge Bay Fixed gear; Gillnet Export 

Arctic Char Cumberland Sound Fixed gear; Gillnet Export 

Arctic Char Nunavut Settlement Area (NSA) Fixed gear; Gillnet Export 

Greenland Halibut 
Cumberland Sound Turbot Management 

Area (CSTMA) 
Fixed gear; Longline Export 

Greenland Halibut NAFO Subarea 0, 100 ton  Fixed gear; Pots Export 

Greenland Halibut NAFO Subarea 0 Fixed gear Export 

Greenland Halibut NAFO Subarea 0 Mobile gear Export 

Shrimp 
Shrimp Management Units (SMU) 0, 1, 

EAZ, WAZ 
Mobile gear Export 

 

Gillnet fisheries without At Sea Observer (ASO) coverage were flagged as high risk for marine 

mammal interactions; this includes three northern Arctic Char fisheries. DFO had proposed to 

categorize Arctic Char gillnet fisheries as Exempt based on their estuarine location, short net soak 

time, shallow net depth, and opportunistic subsistence harvest of bycatch. NOAA did not approve 

the change, and all Arctic Char fisheries remain under Export. NOAA has indicated that log book 

reporting is currently acceptable, but the need for increased reporting is expected in the future.  

 

In 2019, Fisheries and Oceans Canada (DFO) ceased to issue nuisance seal licences, as they 

conflicted with requirements to prohibit intentional killing of marine mammals in the course of 

commercial fishing operations.  DFO is informally evaluating the possibility of amending the 

Marine Mammal Regulations (MMR) to reflect situations where lethal removal may be required, 

such as an imminent threat to human health and safety, death due to entanglement, or the need to 

avoid serious injury to a marine mammal.  DFO is conducting a public survey to inform next steps, 

including formal public consultation through the Canada Gazette process (http://www.dfo-

mpo.gc.ca/fisheries-peches/consultation/mmr-par-rmm-rap-eng.html or http://www.dfo-

mpo.gc.ca/fisheries-peches/consultation/mmr-par-rmm-rap-fra.html). The potential amendment is 

intended for commercial fisheries only and will not affect Inuit hunting rights. 

 

Consultation: 

 

To date, ongoing engagement between DFO and co-management partners has occurred since 

December 2018, including the submission of an information note to the NWMB and NMRWB in 

June 2019. DFO will continue to engage with co-management organizations as updates become 

available. The most recent conference call was held on April 27, 2020 at which time DFO reviewed 

the 2020 draft LOFF and updated co-management organizations with details of a technical 

consultation between DFO and NOAA. A summary of each conference call is provided to all 



invitees. Feedback received through this process has been incorporated into all regional 

submissions to NOAA.  A complete list of consultation activities is appended for reference in 

(TAB 3). 

 

Recommendation: 
 

It is recommended that the NWMB and the NMRWB continue to support the inclusion of these 

key fisheries on the LOFF. Any concerns the Boards have should be flagged to DFO prior to the 

start of the CF Application Process in Autumn 2020. The Boards will be notified when this process 

begins.   

 

Prepared by:  
 

Caitlin Bartel, DFO, Resource Management, Arctic Region. 

 

Date: July 22, 2020 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



TAB 1: Overview of the U.S. Marine Mammal Protection Act (MMPA) Import Provisions 

 

 



 
 



TAB 2: Summary of changes to marine mammal (MM) stocks listed in the 2020 draft LOFF 

 

Purpose for Changes: All changes to MM stocks in LOFF fisheries were made based on further 

refinement of stock distribution in relation to fishery location. If the MM stock range did not overlap and 

had no reported interactions with the fishery in question, it was removed. Alternatively, if a stock that was 

not originally included was deemed to overlap with a given fishery, it was added.  

 

Greenland Halibut – Gillnets and Longlines (Fixed Gear) 0A/0B 

MM Stocks Removed 

- Grey Seal (Western North Atlantic) 

- Northern Bottlenose Whale (Scotian Shelf) 

 

Greenland Halibut – Trawls (Mobile Gear) 0A/0B 

No Changes  

 

Greenland Halibut – Longlines 0B Cumberland Sound Turbot Management Area (CSTMA) 

MM Stocks Removed  

- Fin Whale (Gulf of St. Lawrence, Scotian Shelf, Bay of Fundy, Newfoundland); (West 

Greenland stock remains) 

- Grey Seal (Western North Atlantic) 

- Humpback Whale (Gulf of St. Lawrence, Scotian Shelf, Bay of Fundy Newfoundland); (West 

Greenland stock remains) 

 

Greenland Halibut – Longlines 0A in the Nunavut Settlement Area  

MM Stocks Removed  

- Grey Seal (Western North Atlantic) 

MM Stocks Added 

 - Atlantic Walrus (Penny Strait/ Lancaster Sound) 

 

Aesop Shrimp/ Northern Prawn – Otter Trawls  

MM Stocks Removed  

- Grey Seal (Western North Atlantic) 

 

Arctic Char – Gillnets Cambridge Bay 
MM Stocks Removed  

- Atlantic Walrus (Penny Strait/ Lancaster Sound) 

- Beluga, white whale (High Arctic) 

 

Arctic Char – Gillnets Cumberland Sound 
MM Stocks Removed  

- Blue Whale (Western North Atlantic) 

- Grey Seal (Western North Atlantic) 

 

Arctic Char – Gillnets (Kitikmeot, Kivalliq, and Qikiqtaaluk Regions of NU) 
MM Stocks Removed  

- Blue Whale (Western North Atlantic) 

- Grey Seal (Western North Atlantic) 

 

 

 

 



TAB 3: List of regional stakeholder engagement opportunities to provide input on DFO Arctic 

LOFF submissions 

 

 

LOFF Fishery Organization(s) Contacted Method of Engagement 

Cambridge Bay Arctic 

Char 

Kitikmeot Foods Ltd. (KF) 

Ekaluktutiak HTO 

Cambridge Bay Community Elders 

Nunavut Wildlife Management Board 

Nunavik Tunngavik Inc.  

Nunavik Marine Regional Wildlife Board  

Makivik 

Government of Nunavut 

KF Post-Season Meeting 

(Jan 2019) 

 

Request for comment prior 

to submission (May 2019) 

Cumberland Sound 

Arctic Char 

Pangnirtung HTO: 

Nunavut Wildlife Management Board 

Nunavut Inuit Wildlife Secretariat  

Nunavik Tunngavik Inc.  

Nunavik Marine Regional Wildlife Board  

Makivik 

Government of Nunavut 

Request for comment prior 

to submission (May 2019) 

Nunavut Arctic Char 

Fisheries (remainder) 

Community HTOs:  

Clyde River, Resolute Bay,  

Pond Inlet, Qikiqtarjuaq, Arctic Bay, 

Igloolik, Hall Beach, Grise Fiord ,Cape 

Dorset, Iqaluit, Kimmirut, Sanikiluaq, 

Gjoa Haven, Taloyoak, Kugaaruk, 

Kugluktuk, Bathurst Inlet 

Kitikmeot Regional Wildlife Board 

Nunavut Wildlife Management Board 

Nunavik Tunngavik Inc.  

Nunavik Marine Regional Wildlife Board  

Makivik 

Government of Nunavut 

Request for comment prior 

to submission (May 2019) 

Cumberland Sound 

Turbot Management Area 

(CSTMA) Greenland 

Halibut 

Pangnirtung HTO 

Cumberland Sound Fisheries 

Ltd./Pangnirtung Fisheries Ltd. 

Nunavut Wildlife Management Board 

Nunavut Inuit Wildlife Secretariat  

Nunavik Tunngavik Inc.  

Nunavik Marine Regional Wildlife Board  

Makivik 

Government of Nunavut 

NFA – DFO Meeting (Dec 

2018) 

 

Request for comment prior 

to submission (May 2019) 

NAFO Subarea 0, 100 

ton  

Community HTOs: 

Arctic Bay, Pond Inlet, Clyde River,  

Request for comment prior 

to submission (May 2019) 



Qikiqtarjuaq, Resolute Bay, Grise Fiord,  

Nunavut Wildlife Management Board 

Nunavut Inuit Wildlife Secretariat  

Nunavik Tunngavik Inc.  

Nunavik Marine Regional Wildlife Board 

Makivik 

Government of Nunavut  

NAFO Subarea 0 

Greenland Halibut (Fixed 

and Mobile Gear) 

Nunavut Wildlife Management Board  

Nunavut Fishery Association (NFA) 

Eastern Arctic Groundfish Stakeholders 

Advisory Committee (EAGSAC) 

Nunavik Tunngavik Inc.  

Nunavik Marine Regional Wildlife Board  

Makivik 

Government of Nunavut 

NFA – DFO Meeting (Dec 

2018) 

 

EAGSAC Stakeholder 

Advisory Meeting (Feb 

2019) 

 

Request for comment prior 

to submission (May 2019) 

 

EAGSAC Stakeholder 

Advisory Meeting (Feb 

2020) 

SMU 0, 1, EAZ, WAZ 

Shrimp 

Nunavut Wildlife Management Board 

Northern Shrimp Advisory Committee 

(NSAC) 

Nunavik Tunngavik Inc.  

Nunavik Marine Regional Wildlife Board  

Makivik 

Government of Nunavut  

NSAC Meeting (Mar 2019) 

 

Request for comment prior 

to submission (May 2019) 

 

NSAC Stakeholder 

Advisory Meeting (2020) 

All LOFF Fisheries – 

Status Update  

Community Hunters and Trappers 

Organizations/Associations: Cambridge 

Bay, Issatik (Whale Cove), Arviq/Naujaat 

(Repulse Bay), Aqigiq (Chesterfield Inlet), 

Aiviit (Coral Harbour), Arviat, Rankin 

Inlet, Baker Lake, Ikajutit (Arctic Bay), 

Pond Inlet, Clyde River, Igloolik, Hall 

Beach, Resolute Bay, Grise Fiord, Iqaluit 

HTO, Mayukalik (Kimmirut), Nattivak 

(Qikiqtarjuaq), Sanikiluaq, Gjoa Haven, 

Kurairojuark (Kugaaruk), Kugluktuk, 

Taloyoak, Bathurst Bay, Pangnirtung 

Regional Wildlife Organizations: 

Kitikmeot, Qikiqtaaluk, Kivalliq 

Government Organizations/Boards: 

Nunavut Wildlife Management Board, 

Nunavik Marine Region Wildlife Board, 

Regional Conference Call 

and Summary (Nov 2019) 

 

 

Regional Conference Call 

and Summary (Mar 2020) 

 

 

Regional Conference Call 

and Summary (Apr 2020) 

 

 

Notification of pre-

consultation for proposed 

amendments to the Marine 

Mammal Regulations (July 

2020) 



Makivik, Nunavut Tunngavik Inc., 

Government of Nunavut, 

Nunavut Development Corporation, 

Fisheries Joint Management Committee, 

Inuvialuit Game Council, Gwich’in 

Renewable Resource Board 

Processors/Companies/Other: Kitikmeot 

Foods Ltd., Atuqtuarvik Corp., Kilabuk 

Outfitting, Pangnirtung Fisheries Ltd., 

Arctic Fisheries Alliance, Nunavut 

Country Foods, Nunavut Fisheries 

Association, Baffin Fisheries Coalition, 

Cumberland Sound Fisheries, Qikiqtaaluk 

Corporation, Iglugili, Kivalliq Arctic 

Foods Ltd., Eastern Arctic Groundfish 

Stakeholders 

All LOFF Fisheries 
Nunavut Wildlife Management Board 

Nunavik Marine Region Wildlife Board  

Regular Meeting 

Submission – Information 

Note (June 2019) 

 



SUBMISSION TO THE  

NUNAVUT WILDLIFE MANAGEMENT BOARD 

FOR 

Information:  X                                          Decision:  

Issue: To introduce the Pan-Canadian Approach to Transforming Species at Risk Conservation 
in Canada to the NWMB, and describe its proposed implementation for caribou (barren-ground, 
Dolphin & Union, and Peary). We will seek advice from NWMB on engagement and 
collaboration with Nunavummiut moving forward. 

Background:  

• The federal, provincial, and territorial (FPT) Deputy Ministers for Conservation, Wildlife 
and Biodiversity agreed to implement the Pan-Canadian Approach to Transforming 
Species at Risk Conservation (PCA) in December 2018. The PCA reaffirms 
commitments to conservation and will guide collaborative efforts by recognizing the 
shared leadership role of FPT governments and Indigenous peoples.  

• The PCA identifies shared priorities for action, and focuses on strengthening 
partnerships, enhancing the evidence-base for decision-making, and increasing return on 
investments.  

• A central, guiding tenet of the PCA is recognizing and respecting the role of Indigenous 
peoples in the conservation of species at risk and biodiversity more broadly. The PCA 
aims to increase capacity for Indigenous-led community stewardship planning and action.  

• Six “priority” species have been initially identified under the PCA for shared action 
between partners: barren-ground caribou (including the Dolphin & Union population), 
boreal caribou, Peary caribou, southern mountain caribou, Greater Sage-grouse and wood 
bison.  

• Two of the six species occur in Nunavut: Peary caribou and barren-ground caribou 
(including the Dolphin & Union population) 

• A presentation on the PCA, the priority species, and a proposed path forward will require 
approximately 15 minutes.  

Current Status 

• As an initial step in PCA implementation, in June 2019, FPT Deputy Ministers, including 
Jimmy Noble Jr., agreed to undertake collaborative “workplanning” for the six priority 
species. Workplanning will involve the identification knowledge gaps and priorities in 
consideration of all work currently underway, and will ultimately lead to collaborative 
conservation action planning in one for or another. 

• Over the past several months, the Canadian Wildlife Service has been working with 
partners in the FPT governments to commence the initiative, by gaining an overarching 
understanding of conservation actions (e.g. population monitoring, habitat restoration, 
habitat monitoring) planned or underway for each species until 2030.  



• The next step in identifying priorities is to ensure that input and feedback from 
Indigenous peoples is included. The active participation of Indigenous peoples will be 
required to provide a holistic picture of the work being undertaken across the country, 
and ensuring more effective conservation measures moving forward.  

• All work being carried out under the PCA will be done so in respect of roles and 
responsibilities as per the Nunavut Land Claims Agreement, and in recognition of the 
important role played by the NWMB in species’ management. 

Prepared by: 

Cory Toth, Wildlife Biologist, Pan-Canadian Approach Implementation 
Priority Species Division, Canadian Wildlife Service 
Cory.Toth@canada.ca  
 
Victoria Snable, Acting Senior Advisor, Pan-Canadian Approach Implementation  
Priority Species Division, Canadian Wildlife Service 
Victoria.Snable@canada.ca  
 
Date 

[placeholder] 

mailto:Cory.Toth@canada.ca
mailto:Victoria.Snable@canada.ca


 



Implementing the Pan-
Canadian Approach for 

Canada’s Priority Species

Nunavut Wildlife Management Board Regular Meeting
September, 2020

Victoria Snable / Cory Toth
Priority Species Division
Canadian Wildlife Service



• Conserving species at risk across Canada is challenging, 
and every year the number of species listed under the 
Species at Risk Act grows

• A collaborative, multi-species and place-based 
approach is expected to provide greater conservation 
outcomes

• To address this, the “Pan-Canadian Approach to 
Transforming Species at Risk Conservation in Canada” 
was agreed upon by the federal, provincial*, and territorial 
governments in December 2018

2

Context

*Quebec will not implement the Approach, but intends to work in complementarity, setting priorities for the recovery of species within already existing mechanisms



Represents a significant shift in species conservation that aims to 
accelerate progress, improve outcomes, strengthen engagement and 

partnerships with Indigenous peoples, and increase return on 
investments 3

Previous Methods

Single species

Independent efforts

Assessment/Planning

Delivery by program

The Pan-Canadian Approach

Multi-species/ ecosystem based 
(where appropriate)

Targeted, collaborative efforts

Implementing actions

Integrated delivery



The PCA and Indigenous peoples

A partnership: Implementation of the PCA aims to renew relationships and strengthen 
collaboration between governments and Indigenous peoples across Canada, 
meaningfully contributing towards reconciliation

Context and goals:
• Recognizing and respecting the role of Indigenous peoples in the conservation of 

species at risk and biodiversity;
• Engagement throughout implementation of the PCA;
• Increased capacity for Indigenous-led community stewardship planning and action.

** The framework of wildlife management established under the LCAs provides a 
structure that has many shared elements with the PCA. This is not necessarily the 
case across the rest of the country.

4



Phase 3a: Engage Indigenous peoples to 
seek support for PCA approach, forge 

partnerships, and consolidate 
conservation actions

Indigenous actions

Phase 2: Detailed consolidation of FPT 
conservation actions underway/planned

Provincial/Territorial 
actionsFederal actions Stakeholder actions

Phase 3b: Stakeholder engagement to 
consolidate conservation actions 

underway/planned

Consolidated Database 
of Conservation Actions 
to inform Collaborative  

Planning Initiatives

Almost 3000 actions collected 
so far from government 

sources.

Phase 5: Conservation 
Action Planning

Develop species-specific plans 
that address gaps, are guided 

by tenets of the PCA, and  take 
a holistic approach to each 

species’ conservation needs

Phase 8: Monitoring & 
reporting on protection 
& recovery outcomes

Increased transparency to 
Canadians showing measurable 

improvements to protection & 
recovery for priority species

Could feed into SARA-
compliant documents, 
depending on species

Phase 4: Identification of Gaps

Engage experts to examine actions underway 
and planned to identify knowledge gaps, 

priorities, and opportunities for each species

Phase 6: Engagement on 
Draft Conservation 

Action Plans

Ground-truthing of draft plans with 
key Indigenous partners and 

stakeholders

Phase 7: Finalization of 
Conservation Action 

Plans 

Presentation of final plans to FPT 
DMs, Indigenous partners and 
key stakeholders; publication 

online

Phase 1: FPT 
Identification of Priority 

Species

Development of species-
specific FPT workplan 

placemats

We are here

Vision for Pan-Canadian Approach Implementation



• It is difficult to identify priorities without first 
knowing who is doing what, and where they 
are doing it

• Thousands of conservation actions are being 
undertaken across the country by not only 
governments, but also Indigenous peoples and 
others

A detailed account of all conservation actions 
planned or underway for each priority species
will help create a holistic picture of recovery 
efforts across Canada

6

Collecting Conservation Actions



Priority Species Conservation Action Planning

• Aim to carry out species-specific 
planning to address recovery needs

• Presents unique opportunities for 
conservation actions and 
collaboration, as well as unique 
challenges

• Aims to align priorities, achieve 
better conservation outcomes, 
and enhance communication and 
collaborative work between 
partners

Barren-ground Caribou*
(YK, NT, NU, AB, SK, MB)

Boreal Caribou
(YK, NT, BC, AB, SK, MB, ON, QC, NL)

Peary Caribou
(NT, NU)

Southern Mountain Caribou
(BC, AB)

Greater Sage-grouse
(AB, SK)

Wood Bison
(YK, NT, BC, AB, MB)

* Includes Dolphin & Union population

7

Barren-ground caribou

Boreal caribou

Dolphin & Union caribou

Peary caribou

Southern mountain caribou

Wood bison

Greater sage-grouse



Moving Forward
• We are proposing the following steps to continue with the 

implementation of the PCA and the engagement of 
Indigenous peoples
1. Continued engagement/communication on the process for 

priority species with Indigenous groups and WMBs
2. Provide input on conservation actions being undertaken for the 

priority species that we may not be aware of currently (Phase 3)
3. Contribute to the identification of conservation gaps and priorities 

(Phase 4)
4. Collaboratively develop draft conservation action plans (Phase 6)

• NWMB is an important partner in the above steps
8



Moving Forward
CWS would appreciate comments on the proposed process and 
planned outcomes 

• Proposed approach;
• Provision of data (Phase 3);
• Continued engagement

9

Questions? 
Victoria.Snable@canada.ca or Cory.Toth@canada.ca

mailto:Victoria.Snable@canada.ca
mailto:Cory.Toth@canada.ca


Annex
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EACH PRIORITY SPECIES: TARGETED, EFFECTIVE ACTIONS
(e.g. prioritization of grants & contributions, updating of Recovery Strategies and/or Action Plans, 

creation of other recovery documents)
11

Indigenous 
actions

Federal 
actions

Provincial/ 
Territorial 
actions

ENGO 
actions

Industry 
actions

Other 
stakeholder 

actions

Conservation and recovery actions – e.g. population monitoring, habitat 
restoration, protected-area creation, etc. 

IDENTIFICATION OF GAPS IN RECOVERY EFFORTS

This is where we 
would appreciate 

your initial 
participation and 

expertise

DATABASE PROVIDING FULL PICTURE OF WHAT IS 
CURRENTLY BEING DONE FOR EACH PRIORITY SPECIES



What is Conservation Action Planning?
• Planning efforts will be informed by the consolidated 

conservation actions submitted by partners and subsequent 
identification of gaps in knowledge/action, ensuring the threats 
and needs faced by each species are being addressed

• Ultimately, the planning approach will vary by species, depending 
on their needs. This may include:

• If SARA-listed: the development of SARA recovery documents for 
barren-ground and Dolphin & Union caribou that incorporate Indigenous 
Knowledge, and the input of communities, Wildlife Management Boards, 
partners, and others

• Building upon initiatives underway for Peary caribou, and collaborating 
with Inuit and Inuvialuit communities, co-management partners and other 
Indigenous organizations on critical habitat identification and protection

12



Action Planning as a Collaboration

• Inclusion of conservation actions from a diversity of groups 
(Phases 2 and 3) will provide a holistic picture of the work being 
accomplished across the country, and will ensure more effective 
(and non-duplicative) conservation measures for all six species, 
including Peary and barren-ground caribou, moving forward

• We are beginning Phase 3 to actively engage Wildlife 
Management Boards and Indigenous organizations and 
determine a process moving forward for broader engagement

• We welcome feedback and suggests on engagement approaches in 
Nunavut

13
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