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Day One: March 05, 2020  
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Time 

9:00 – 9:20 a.m. Opening Prayer and Chairperson opening remarks & 
NWMB Review and approval of Hearing Agenda 20 minutes 

9:20 – 9:35 a.m. NWMB Legal counsel review of the hearing process, rules, 
and schedule 15 minutes 

9:35 – 10:05 a.m. Government of Nunavut-Department of Environment: 
presentation of the Proposal for Decision 

30 minutes 

10:05 – 10:20 a.m. Coffee Break 15 minutes 

10:20 – 12:00 p.m. Questions and comments on the Government of Nunavut's 
Proposal for Decision 

2 hours 
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Trappers Organization's presentation 15 minutes 

4:00 – 4:30 p.m. Bathurst Inlet Hunters and Trappers Organization's 
presentation 30 minutes 
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Trappers Organization's presentation 15 minutes 

4:45 – 5:15 p.m. Ekaluktutiak Hunters and Trappers Organization's 
presentation 30 minutes 
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Trappers Organization's presentation 15 minutes 
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Time of Day Description Allocated 
Time 

9:00 – 9:20 a.m. Opening prayer, chairperson opening remarks, and NWMB 
review and approval of Day 2 Agenda 20 minutes 

9:20 – 9:50 a.m. Kitikmeot Regional Wildlife Board's presentation 30 minutes 

9:50 – 10:05 a.m. Questions and comments on Kitikmeot Regional Wildlife 
Board's presentation 15 minutes 

10:05 – 10:20 a.m. Coffee Break 15 minutes 
10:20 – 10:50 a.m. Kitikmeot Inuit Association's presentation 30 minutes 

10:50 – 11:05 a.m. Questions and comments on the Kitikmeot Inuit 
Association's presentation 15 minutes 

11:05 – 11:35 a.m. Nunavut Tunngavik Incorporated's presentation 30 minutes 

11:35 – 11:50 a.m. Questions and comments on Nunavut Tunngavik 
Incorporated's presentation 15 minutes 

11:50 – 1:05 p.m. Lunch Break 1 hour: 15 
minutes 

1:05 – 1:35 p.m. Government of the Northwest Territories’ presentation 30 minutes 

1:35 – 1:50 p.m. Questions and comments on Government of the Northwest 
Territories' presentation 15 minutes 

1:50 – 2:10 p.m. Wek' èezhìı Renewable Resources Board's presentation 30 minutes 

2:10 – 2:25 p.m. Questions and comments on Wek' èezhìı Renewable 
Resources Board's presentation 15 minutes 

2:25 – 2:55 p.m. Adventure Northwest's presentation 30 minutes 
2:55 – 3:10 p.m. Coffee Break 15 minutes 

3:10 – 3:25 p.m. Questions and comments on Adventure Northwest's 
presentation 15 minutes 

3:25 – 4:25 p.m. Presentation/questions from the public in audience and 
responses 1 hour 

4:25 – 6:25 p.m. Closing remarks from NWMB and the hearing parties 2 hours 
 



THE PURPOSE of this Nunavut Wildlife Management Board (NWMB) in-person public 
hearing is to consider the Government of Nunavut’s Proposal for Decision (Proposal) to 
the Board seeking to Reduce the Total Allowable Harvest of Bathurst caribou from 30 to 
0. The Proposal, along with other documents comprising the best available information 
to date, is available for review or download from the NWMB’s website 
(www.nwmb.com). 

HEARING RULES: 

1. The NWMB (the Board) shall provide notice to the public at least thirty (30) days 
prior to the deadline for filing hearing submissions. 

2. Any interested person or body may file with the Board a written submission and 
supporting documentation[1] in response to the Bathurst caribou management 
Proposal duly translated into Inuktitut/Inuinnaqtun or English as the case may be 
– by no later than 5:00 p.m. (Iqaluit time) on February 14, 2020. 

3. Unless advance persuasive written and translated reasons are provided to the 
Board for late filing, the Board will not consider materials for this hearing that are 
not filed on time. 

4. The requirements for translation of submissions and supporting documentation 
filed with the Board does not apply to individual members of the public. 

5. For all others who file supporting documentation with the Board, the requirement 
for translation does not apply to such documents over ten (10) pages in length, 
as long as each supporting document that is not translated is accompanied by a 
concise, translated summary (English and Inuktitut) at least two (2) pages in 
length. 

6. The Board shall ensure that all materials filed with it or produced by it are made 
publicly available, subject to relevant confidentiality or privacy concerns. 

7. The NWMB shall provide simultaneous English and Inuktitut/Inuinnaqtun 
translation at the hearing, to the extent reasonably possible. 

8. A quorum of NWMB members shall be present at the hearing. 

9. Any representative or agent of the Government of Canada or Government of 
Nunavut, any Hunters and Trappers Organization or Regional Wildlife 
Organization, and any Inuk shall be accorded the status of party for the hearing. 

10. Unless invited by the Board to be a party, any other person or body wishing to be 
named as a party by the Board shall make an appropriate request in writing to 
the Board. 

http://www.nwmb.com/
https://www.nwmb.com/en/conservation-education/list-all-documents/public-hearings/2020/in-person-public-hearing-to-consider-the-government-of-nunavut-s-proposal-to-decrease-the-total-allowable-harvest-for-bathurst-caribou-from-30-to-0/summary-70#_ftn1


11. All parties and other participants at the hearing are required to treat one another 
and the NWMB with respect. 

12. The NWMB shall provide a reasonable opportunity for oral presentations from 
each of the parties at the hearing by their choice of official, expert or counsel. 

13. Any member of the NWMB, the NWMB’s Executive Director, Director of Wildlife 
or the NWMB’s Legal Counsel may ask relevant questions of any other party at 
the hearing. 

14. Any party may ask relevant questions of any other party at the hearing. 

15. The NWMB shall provide members of the public in attendance at the hearing a 
reasonable opportunity to make statements and to ask questions of the parties 
and the NWMB. 

16. Every person at the hearing wishing to speak or ask a question shall raise his or 
her hand and shall only speak once the NWMB Chairperson has recognized him 
or her. 

17. The NWMB Chairperson reserves the right to place reasonable time limits on 
presentations, statements and questions. 

18. The NWMB shall make an audio recording of the hearing available upon request. 

 [1] “Supporting documentation” refers to one or more studies, articles, opinions or other 
documents separate from a person’s or organization’s written submission, filed as 
additional evidence and/or arguments in support of that person’s or organization’s 
submission. 

 

https://www.nwmb.com/en/conservation-education/list-all-documents/public-hearings/2020/in-person-public-hearing-to-consider-the-government-of-nunavut-s-proposal-to-decrease-the-total-allowable-harvest-for-bathurst-caribou-from-30-to-0/summary-70#_ftnref1
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Government of Nunavut RM004-2019 

SUBMISSION TO THE 
 

NUNAVUT WILDLIFE MANAGEMENT BOARD 
 
 

FOR 
 

Information:        Decision: X 

Issue:  Bathurst Caribou herd population estimate from 2018 calving 

ground photographic survey and harvest recommendations. 

Background 

 The Bathurst Caribou herd is harvested by hunters in the Northwest Territories and 
Nunavut (Kugluktuk, Cambridge Bay, Bathurst Inlet, and Bay Chimo). 

 In the mid-1980s, close to half a million Bathurst caribou were present on their annual 
range. From 2006 to 2009, the herd declined drastically to about 32,000 caribou. 

 In December 2010, new management regulations were adopted by the Government 
of the Northwest Territories (GNWT). These included the closure of outfitting and 
commercial harvests and a limitation on Aboriginal harvest of up to 300 caribou.  

 The 2015 population estimate was 19,700 Bathurst caribou, which is significantly 
lower than the 2012 population estimate of 35,000 caribou. The 2015 estimate is 37% 
lower than the 2012 estimate with an annual decline of 14%. 

 In response to the 2015 population estimate, the GNWT imposed a moratorium on 
hunting Bathurst caribou, while the Nunavut Wildlife Management Board set a Total 
Allowable Harvest (TAH) of 30 male caribou, for Nunavut.  

 The decline is believed to be the result in part of natural cycles.  Harvest pressure and 
disturbance due to development could exacerbate the decline, and impact recovery 
of the Bathurst caribou herd. 

 

Current Status 

 Since 2017, the Department of Environment (DOE) has been an active participant in 
coordinating, developing, and providing technical support to an inter-jurisdictional 
(Nunavut and Northwest Territories) management plan for the Bathurst Caribou herd.  

 The 2018 photo population estimate primary results suggest a further decline of the 
Bathurst herd, to approximately 8,210 animals. This is significantly lower than the 
2015 population estimate of 19,700 caribou.  
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 For the 2018-2019 harvest season, the TAH allocation was decided as follows: 20 
tags for the sport hunts from Bay Chimo (Umingmaktok) and Bathurst Inlet Hunters 
and Trappers Organizations (HTOs) and the remaining 10 tags were allocated to 
local hunters in Kugluktuk.  

 According to the Kugluktuk HTO by-laws, their allocation (10 tags) is to be used for 
subsistence only (cannot be used for sport hunting) and these tags were further 
allocated equally between the Kuodluak family (5 tags) and the Himiak family (5 tags) 
that live around Contwoyto Lake. 

 The DOE continues to work closely with the affected communities of Kugluktuk, 
Cambridge Bay, Bay Chimo (Umingmaktok) and Bathurst Inlet, and co-management 
partners including Nunavut Tunngavik Incorporated (NTI), HTOs, and the Kitikmeot 
Regional Wildlife Board to identify appropriate management actions. 

 

 

Consultations 
 

 The results of surveys were communicated to co-management partners and HTOs 
during a consultation on October 7, 2019, in Cambridge Bay. Representatives from 
the HTOs of Kugluktuk, Cambridge Bay, Bay Chimo, and Bathurst Inlet were present 
at the consultations, along with NTI.  
 

 At the consultation on October 7, the DOE indicated a recommended moratorium on 
the harvest of Bathurst caribou. It was stated by HTO members at the consultation 
that a moratorium on the Bathurst caribou herd would have negative impacts on food 
security, as well as economical, and cultural implications for the communities who 
harvest Bathurst caribou. The communities expressed strongly that they want 
additional management recommendations to be considered such as predator control 
with higher incentives.  

 

 

Recommendation 

 The Department of Environment recommends to the Nunavut Wildlife Management 
Board a TAH of 0 for the Bathurst Caribou herd.  

 

 
 



2018 POPULATION ESTIMATE OF THE BATHURST CARIBOU HERD 

1

(Rangifer tarandus groenlandicus)

Lisa-Marie Leclerc, Kitikmeot Regional Biologist
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The Department of Environment (DOE) would like to 
inform the Board of the 2018 estimate of Bathurst 

Caribou herd
and ask the board to make a decision on the proposed 

management recommendations
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• The Bathurst herd’s calving grounds are located in 
Nunavut

• The Bathurst caribou herd reached peak estimates at 
472,000 animals, in 1986

• The herd initially declined slowly in the 1990s and 
then more rapidly after 2003
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Collared caribou locations - 2018
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Reconnaissance Survey- June 5-7, 2018
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Movement rates of female collared 
caribou  before and during calving 
in 2018.

Before flying the visual strata (coloured boxes), we 
examined daily movement rates of female cows, and 
collared caribou locations within the strata. 

The visual survey needs to be done no later than 3-4 
days after the reconnaissance survey. 

Location of collared Bathurst female caribou and 
movements, up to June 8, 2019
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Photo Strata
Strata, identified as high density (red),  are 
flown at a higher percentage of coverage 
(56%) by a photo plane. 

Surveyors then count caribou on each 
photo to generate a more precise number.
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Calving ground and Fall composition survey

Calving ground composition surveys are 
used to determine the  proportion of 
breeding females, non-breeding females, 
yearlings, and bulls.

Fall composition surveys are used to 
determine the ratio between bulls and 
cows.
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2018 Bathurst Caribou Herd Estimate
The estimate of adult Bathurst caribou (2 years old) is 8,207.
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Estimation of Bathurst adults females, emigration to the Queen Maud Gulf

Emigration does happen between herds at an estimated rate of 3% switching and 97% 
fidelity in the Bathurst herd. 

11 known Bathurst cow collars were used during the survey.  Eight went to the 
traditional Bathurst calving ground and three collared caribou moved to the Beverly 
calving ground in the Queen Maud Gulf coastal calving area (30% of collared cows).

Movement of collared Bathurst bulls and females suggest an unexpected degree of 
movement into the inland area next to to the Queen Maud Gulf, after the two herds 
were mixed all winter. 

However, this movement of Bathurst 
cows to the Beverly calving ground 
alone does not account for the 
significant decline in adult females 
(61%) or herd size (58.5%).
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Population Demographic Indicators

Integrated Population Model estimate of cow survival is 0.82

Bull survival:  0.71 in 2017 compared to 0.72 in 2015.

Productivity 0.25



13

Harvest
2016-2017 2017-2018 2018-2019

Nunavut 30 30 30

All users 30 30 30

The herd is naturally declining, 
and the harvest is not currently 
sustainable and needs to be 
managed as a risk.
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• The Government of Northwest Territories (GNWT) made a 
recommendation for a herd-wide total allowable harvest of 0 caribou 
from the Bathurst Caribou herd following the 2018 survey results.

Due to the serious conservation concern, the 
harvest on the Bathurst is remaining 0 on the 

Bathurst Caribou herd. 

Board Decision in Northwest Territories
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The Department of Environment recommendations

The Government of Nunavut DOE supports the GNWT recommendation of a herd-
wide TAH of 0 for the Bathurst Caribou herd for Nunavut.

DOE also recommends: 

• Community-based management initiatives that promote herd recovery;
• Increased monitoring efforts by conducting a population survey every two years, 

and a calving ground and fall composition survey every year. 



ᖁᔭᓐᓇᒦᒃ

THANK YOU

QUANAQUTIN

MERCI 
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REPORT ON BATHUST CARIBOU HERD 

2018 ESTIMATE, IN NUNAVUT 

 

Summary 

 

 

This short document is a summary of the 

information provided in the report entitled: 

“Estimate of breeding females & adult herd 

size and analyses of demographics for the 

Bathurst herd of barren-ground caribou: 

2018 calving ground photographic survey.”  

The Government of Nunavut has jurisdiction 

for managing the harvest of Bathurst 

caribou in Nunavut, and conducts research 

and monitoring (calving ground surveys) 

with the Government of the Northwest 

Territories, to inform the management 

process. This report provides scientific 

information critical for sustainable 

management of the Bathurst caribou herd. 
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 Introduction 

The Bathurst caribou herd is at the center of 

many Nunavut and Northwest Territories 

communities, which rely on this herd for 

spiritual, economic, cultural, and 

subsistence needs.  

The Bathurst herd are tundra migratory 

barren-ground caribou (Rangifer tarandus 

groenlandicus). This herd undertakes a 

large migration from the treeline in the 

Northwest Territories to the calving ground 

in Nunavut, where cows aggregate to calve. 

As the Bathurst caribou herd is an inter-

jurisdictional herd, the Government of 

Northwest Territories (GNWT) leads the 

monitoring of this herd, which is done in 

cooperation with the Government of 

Nunavut. 

In 1986, the Bathurst herd peaked in 

numbers with an estimate of 472,000 

animals. The herd has been declining since 

the 1990s, with the most rapid decline 

between 2006 and 2009, when the herd 

plummeted from 100,000 to 32,000 animals 

in 3 years. The decline of this herd and 

harvest restrictions have resulted in 

hardships in several communities. 

The recent rate and continuous decline of 

the Bathurst caribou herd raised concerns 

from harvesting communities and resulted in 

increased monitoring efforts.  

 

 

Objectives 

This project aims to track the continuous 

decline of the Bathurst caribou herd, as well 

as to provide new scientific information on 

the estimated number of breeding females, 

adult females, and adults in the herd to 

compare with results of previous calving 

ground surveys of this herd. 

Methods 

Since 1996, the Bathurst caribou have been 

calving east of Bathurst Inlet. Since 2003, 

calving ground photographic surveys have 

occurred at 3 year intervals. Seventeen 

collared caribou were used to assess peak 

calving, and a systematic reconnaissance 

survey (transect at 5 and 10 kilometer (km) 

interval) was flown on June 4, 5, 6, and 10, 

2018, to delineate the annual calving 

ground location and allocate survey effort to 

visual strata (Figure1). The 10 km transect 

lines on the east side of Bathurst Inlet were 

flown by the Government of Nunavut survey 

crew to delineate the extent of the Bathurst 

and the Beverly caribou distribution. 

 Figure 1: Survey tracks of the reconnaissance survey 

coverage and visual strata (red, black, and blue) based 

on caribou composition and density. 
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 Based on caribou distribution and density, 

effort for survey strata was allocated using a 

proportional allocation methodology similar 

to other calving ground surveys of barren-

ground caribou herds. The red area, higher 

caribou densities, was surveyed by photo 

plane, and the black and blue ones were 

designated for visual surveys with two 

observers on each side of the plane (the 

double observer method, Figure2). The 

visual survey occurred on June 8 and 9, 

2018, when caribou movement was minimal 

at the peak of calving. All visual transects 

were surveyed at a speed of 160 km/hr, at 

an altitude of about 120 meters, and all 

caribou within the pre-determined transect 

widths of 800 meters were recorded.  

 

 

 

On June 8, 2018, composition surveys were 

done by helicopter to obtain a more detailed 

estimate of breeding females and other sex 

and age classes on the calving ground. 

 

Results 

Population estimate, 2018 

The resulting estimate of Bathurst caribou 

herd size in 2018 was 8,207 adult caribou 

(Figure 3). Comparison between the 2015 

and 2018 estimates suggests a reduction of 

58.5% overall herd size, 61% in adult 

females and 55% in breeding females. This 

decline is statistically significant and cannot 

be attributed to the survey methods. 

 

 

 

Demographic indicators 

The demographic analysis of the Bathurst 

suggests low calf productivity in the 2011-

2018 periods with a mean productivity of 

0.25. The cow survival rate was 0.82 (CI = 

0.69-0.92), where a cow survival rate of 

0.88 is considered to be required for 

population stability.  

Figure 3: Estimates of Bathurst caribou herd (adult 

caribou) using proportion of females method from 2009-

2018.  Figure 2: Visual survey strata with transect lines and 

collared caribou locations (star). The relative group sizes 

for the visual blocks are shown as varying sizes of 

circles. 
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 In 2018, although the data should be 

interpreted cautiously, the gregarious nature 

of the Bathurst caribou suggests that 27% 

of the cows have emigrated and joined the 

adjacent Beverly herd, while 73% calved on 

the traditional Bathurst calving ground. 

Demographic indicators show no sign of 

increase in the Bathurst herd since the last 

survey, suggesting that the population is 

continuing on a trajectory of steep decline.  

 

Discussion 

The overall decline from peak numbers in 
1986 of 470,000 is in the order of 98%. This 
level of decline cannot be attributed to 
sampling methodology and represents a 
significant and continued loss of caribou 
numbers. The herd’s demography suggests 
that low calf survival rates have improved, 
but there is still low adult female survival.  
The risk of Cow mortality is generally low 
during calving, but observed summer 
mortality of collared female caribou and the 
poor summer calf survival may point to 
predation on the summer range as 
contributing factors impacting the 
population. 

Some 2018 Bathurst collared cows moved 
west to the Queen Maud Gulf calving area 
(27%). The Bathurst herd might have 
reached a threshold in which cows followed 
the Beverly herd, after sharing the wintering 
ranges from November to December to take 
advantage of calving in higher densities of 
females on the calving ground to decrease 
predation risk. 

In response to the ongoing decline, 
increased monitoring and research should 
take place to detect any further changes in 

the herd trend and status. Appropriate 
management actions also need to be 
implemented to account for the decline 
occurring in the Bathurst caribou herd. 
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Executive Summary 
 
Government of Nunavut, Department of Environment (DOE) representatives conducted a consultation in 
October 2019 with the Hunters and Trappers Organizations (HTO) of Kugluktuk, Cambridge Bay, Bay Chimo, 
and Bathurst Inlet, and with co-management partners, Nunavut Tunngavik Inc. (NTI). The primary purpose 
of the consultation was to convey the results of the 2018 Bathurst calving ground photographic survey and to 
consult on the recommended management actions, Total Allowable Harvest (TAH). During the 
consultations, feedback was received regarding the management recommendations.  
 

The Bathurst herd is currently utilized for subsistence and economic interests, and this herd is declining in 
number bringing food security concerns. The rate of this decline is worrisome. DOE implemented a TAH of 
30, bulls only on the Bathurst in 2017 and this TAH needs to be adjusted to reflect the new 2018 estimate. 
This report attempts to summarize the comments made by the co-management partners during that 
meeting. 
 
 



ii  

Preface 
 
This report represents the Department of Environment’s best efforts to accurately capture all of the 
information that was shared during consultation meetings with the Hunters and Trappers Organizations. 

 
The views expressed herein do not necessarily reflect those of the Department of Environment, Nunavut 
or 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 raised 
during the consultations held with the co-management partners on the proposed management 
recommendations for the Bathurst herd. The summary herein only reflect what was shared during the 
meeting. 

 

2.1 Purpose of Consultations 
 
On October 7th, 2019 a meeting was held with the objective to consult on the proposed management 
recommendations to adjust the current TAH. The meeting was an opportunity to record concerns, comments 
from the management partners in order to potentially accommodate their requests. The Kugluktuk,  
Cambridge Bay,  Bay Chimo,  and Bathurst Inlet  HTO’s were made aware of  the DOE 
recommendat ions as the designated representatives of their hunting communities under the Nunavut 
Agreement. 

 

2.2 Format of Meetings 
 
The consultation was a full day meeting. Information such as herd status, recommendations from DOE, and 
other management groups’ recommendations were presented. The Nunavut co-management partners’ 
perspectives were recorded. The meeting was facilitated and lead by the DOE. The presentation format by 
the DOE was informal and the co-management partners were invited to ask questions, raise concerns, and 
make suggestions on the proposed recommendations. It was an open dialogue. 
 

3.0 Public and HTO Consultation Summary 
 
The objective for this consultation was made clear and pertinent information was given to the HTO’s well in 
advance of the consultation, and at the start of the meeting. There were many questions, concerns, 
and suggestions raised by the HTO’s. The Bathurst herd has an important contribution to the subsistence of 
two families on Contwoyto Lake (Kugluktuk HTO) and provide for 400 additional individuals, and an outfitter 
that utilizes sport hunt tags from Bathurst Inlet and Bay Chimo HTO’s. Kugluktuk HTO voiced concerns for 
the economic livelihood for the families on Contwoyto. Bathurst Inlet and Bay Chimo HTOs were concerned 
about the loss of guide jobs through the outfitter and the loss of food that is provided to members from 
sport hunts. The following section summarizes the consultation.
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4.0. Consultation on TAH recommendation – October 7th, 2019 
 
Issues: Need to update management recommendations (TAH) from the 2018 Bathurst calving ground 
photographic survey. 
 
Purpose of the Consultations: 
 
A consultation was organized in Cambridge Bay on October 7th, 2019. The primary purpose of the 
meeting was to engage the co-management partners in an ongoing dialogue on the Bathurst herd future 
management recommendations. The meeting was an opportunity to inform the audience that the DOE 
recommend a lower TAH of 0 based on the available new scientific information. 
 

Date: October 7th, 2019  
 

Representatives: 
 
GN-DOE: Kate England, Lisa-Marie Leclerc, Kevin Methuen 
NTI: David Lee, Cheryl Wray 
NWMB: Kyle Ritchie 
Kugluktuk Angoniatit Association: Amanda Rose Dumond, Bobby Anavilok 
Ekaluktutialik Hunters & Trappers: Clarence Kaiyogana 
Burnside Hunters & Trappers: Connie Kapolak 
Omingmaktok Hunters & Trappers: Peter Kapolak 
 
 
Summary of the Discussion: 

  
The HTO expressed that the current TAH of 30 bull only caribou restricts the harvest to the months of 
August to October, just before the rut when the condition of the bulls affects the meat. The meat from all 
30 tags is used for subsistence to support families at Contwoyto and Cambridge Bay. All meat harvested 
from sport hunts is distributed to HTO members, it lasts all year. Burnside HTO estimates 10 households, 
total of 400 people currently rely on this food (includes extended families). All parts of the caribou are 
considered to be important as they are used for traditional purposes. These sport hunts represent the sole 
income source for this guides, 8 people employed for these hunts between Omingmaktok and Burnside 
HTOs. Kugluktuk HTO feels that more of the Bathurst range should be surveyed. There was a suggestion 
that Muskox might be an option for Franklin family on Contwoyto. 
  
There was a great deal of discussion on predator management and research. Kugluktuk HTO would like to 
see wolf collaring. A few comments saying that the $300 payment for the DOE wolf sample collection 
program is not enough; increase predator harvest incentives before changing TAH. There was lots of 
discussion about wolf incentive program with the Government of Northwest Territories (GNWT) – 
harvesters from Cambridge Bay would like to join this winter. HTO members felt that Inuit traditionally 
kept wolf numbers lower by killing wolf pups at the den. Omingmaktok and Burnside HTOs stated they 
have been trying for 20 years to get more grizzly bear sport hunt tags. They have also been requesting 
access to more Beverly caribou sport hunt tags. 
  
Overall, Kugluktuk HTO would like to keep their ten tags as they feel the family on Contwoyto Lake needs 
these tags. There was a comment from the Kugluktuk HTO to reduce the TAH, but rather than 0 reduce it 
to 10 with more education on the land. The Burnside HTO said there will still be harvesting whether the 
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TAH is 0 or 30. The Omingmaktok HTO said they want to keep tags at 30 and predators should be made a 
main priority. Overall, the HTOs communicated that they felt 30 tags could be justified for cultural 
importance and it is outrageous to suggest a TAH of 0. 
  
Some general comments from the HTOs were that climate change and predators are perceived to be the 
top threats to this herd. People reported seeing more bears with three cubs. The Kugluktuk HTO wondered 
how the government will monitor herd health if there are no samples from harvest. A TAH of 0 will put 
more pressure on Dolphin Union caribou. They feel that all the burden is placed on hunters, but the 
government can also control development and roads. They want things to be addressed before taking 
away from hunters. 
 
 
Recommendation to the GN: 
 
The HTOs would like to have all the information available to them, not just the survey numbers before any 
management actions are suggested. The results from the Boots on the Ground program was not 
presented, as well as insight of elders, and these should both be taken into consideration. The HTOs felt 
that DOE should develop their own recommendation, impartial from the Northwest Territories. Overall 
there was significant resistance to the recommendation to lower the TAH to 0. All HTOs would like to see 
no change to the TAH. The HTOs suggested that a harvest of 30 caribou is a negligible removal from the 
herd and would have very little biological impact. The communities want a more holistic approach to 
management. They would like to see additional management actions in place to help the her recover, such 
as increasing work on predation. 
 
Comments and questions: 
N/A 
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4.1 Conclusion- Next Steps 
 
This summer, the Bathurst population survey results were shared with the HTOs and other co-
management partners. The DOE met with co-management partners for a consultation on October 7th, 
2019 where the population survey results were explained and new management recommendations were 
shared. 
 

The next steps will be to share the final recommendations with Nunavut Wildlife Management Board to 
ensure that effective conservation measures are currently in place by the community, HTO, and 
Government level to address the current declining trend of the Bathurst Caribou herd. By working 
together, it could be possible to help the Bathurst to recover. 
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ABSTRACT 

 

This report describes the results of a calving ground photo survey of the Bathurst caribou 

herd conducted in June of 2018 near Bathurst Inlet in Nunavut (NU). The main objectives 

were to estimate the numbers of breeding females, adult females, and adults in the herd, to 

compare with results of previous calving ground surveys of this herd, the last of them in 

2015.   

We flew a systematic reconnaissance survey with transects at ten km intervals over an area 

defined primarily by locations of collared female caribou. Adjacent areas were also flown to 

ensure that the distribution of females was fully defined. The results were used to assess 

how far calving had progressed, allocate survey effort to geographic strata of similar caribou 

density, and time the aerial photography to coincide with the peak of calving. Based on 

average daily movement rates of collared females falling below a threshold of 

5 km/day on June 8, and observed proportions of cows with calves from fixed-wing flying, it 

appeared that the peak of calving would occur on or soon after June 8. The photo plane 

survey was flown with excellent field conditions (blue skies) on June 8. We delineated one 

photographic stratum where most of the cows were seen and which contained 12 of the 17 

active cow collars, west of Bathurst Inlet. On June 8 and 9 we also conducted visual surveys 

of two other strata with lower densities of female caribou and five collared cows, on either 

side of Bathurst Inlet. 

Snow cover was patchy in much of the survey area, which made caribou more difficult to see. 

For the visual surveys, we used a double observer method to estimate and correct for 

sightability of caribou. A double observer method was also used to estimate and correct for 

sightability of caribou on the aerial photographs. In addition, extra time was taken by the 

contract staff who counted the aerial photos to make sure that a very high percentage of 

caribou were found. 

The estimate of 1+ year old caribou on the core calving ground was 6,919 (95% confidence 

interval (CI) =5,415-8,843) caribou. Combining these numbers with the results of the 
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composition survey, the estimate of breeding females was 3,636 (CI=2,709-4,880). This 

estimate was reasonably precise with a coefficient of variation (CV) of 13.9%. The estimate 

of adult females in the survey area was 5,162 (CI=3,935-6,771). The proportion of adult 

females classified as breeding was higher (70.4%) than in 2015 (60.9%). Herd size was 

estimated as the number of adult females on the survey area divided by the proportion of 

females in the herd from a 2017 fall composition survey, thus accounting for the bulls in the 

herd. The resulting estimate of Bathurst herd size in 2018 was 8,207 caribou at least two 

years old (CI=6,218-10,831), compared to 19,769 (CI=12,349-27,189) in 2015. 

Reductions from 2015-2018 in estimates of breeding females were 55.0%, in adult females 

61.0% and in overall herd size 58.5%. The reduction in herd size indicates an annual rate of 

decline of 25.5% 2015-2018. This decline could not be attributed to issues with survey 

methods. Demographic analysis indicates that adult female survival rates (estimated at 0.82 

for 2017-2018 using a Bayesian demographic model) had improved from 2015 but 

continued to be below levels associated with stable populations (0.84-0.90). Overall calf 

productivity (the product of fecundity and calf survival) prior to 1997 averaged 0.46 while 

the average for 2011-2018 was 0.25 and was well below levels associated with stable 

populations. These low vital rates likely account for much of the decline 2015-2018. 

Assessment of movement of collared females between the Bathurst and neighbouring 

Bluenose-East and Beverly calving grounds 2010-2017 showed minimal movement of cows 

to or from neighbouring herds. However, the Bathurst herd was heavily mixed throughout 

winter 2017-2018 with the much larger Beverly herd that calves in the coastal lowlands 

along the Queen Maud Gulf, and was outnumbered by that herd by a ratio of about 12:1 in 

2018. Of 11 Bathurst collared cows that were known to have calved on the Bathurst calving 

ground in June 2017, three moved in the spring of 2018 to the coastal calving ground along 

the Queen Maud Gulf and did not return later in the year. This is a limited sample and should 

be interpreted cautiously, but it suggests that a portion (27%) of the herd’s cows may have 

emigrated and joined the Beverly herd while 73% remained on the main Bathurst calving 

ground. In addition, the Bayesian demographic model was used to project the herd’s likely 

size in 2018 based on its demographics, including or not including the 2018 survey results. 



 

v 

This suggested that about 31% of the cows might have emigrated to the Queen Maud Gulf 

coastal calving area and about 69% remained on the main Bathurst calving ground. The two 

estimates suggest that roughly 70% of the Bathurst cows remained on the Bathurst calving 

ground that the herd has used since 1996 in 2018, but this is based on limited data and model 

projections, and should be interpreted with caution. In June 2019, three of 17 (17.6%) 

collared cows that were on the Bathurst calving ground in June 2018 moved well east of 

Bathurst Inlet with Beverly collared females, suggesting that some eastward emigration of 

Bathurst cows had continued. 

We suggest close monitoring of the herd in the next few years, including population surveys 

every two years, annual monitoring of cow survival, calf productivity and calf survival for 

this herd, and increased collar numbers for monitoring and management.  
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INTRODUCTION 

 

The Bathurst herd’s calving grounds have been found since 1996 west of Bathurst Inlet 

(Figure 1). The herd’s summer range includes the calving ground as well as areas south of it. 

The winter range is primarily in the Northwest Territories (NWT) and in some years has 

extended as far south as Saskatchewan.   

 

Figure 3: Annual range and calving grounds for the Bathurst herd, 1996-2009, based on 

accumulated radio collar locations of cows (Nagy et al. 2011). The calving area and a portion 

of the summer range are in Nunavut (NU) and the rest of the range is mostly in the NWT. At 

high numbers the herd has occasionally wintered as far south as Saskatchewan. The Gahcho 

Kué, Ekati and Diavik mines were in active production in 2018 and the Jericho and Lupin 

mine-sites were under care and maintenance with minimal maintenance staff. 
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In recent years (2009-2018) the herd’s range has contracted as the herd has declined to low 

numbers, and the herd has wintered near tree-line or on the tundra since 2014. This herd 

has long been a key country food and cultural resource for Indigenous cultures in the NWT 

(e.g. Legat et al. 2014, Jacobsen et al. 2016), and the decline and associated harvest 

restrictions (e.g. WRRB 2016) have resulted in hardships in several communities. In 

addition, this herd was harvested by big-game outfitters and by NWT resident hunters until 

2010 (Adamczewski et al. 2009, Boulanger et al. 2011). 

This report describes results of a calving ground photo-survey of the Bathurst caribou herd 

conducted during June of 2018. A survey of the Bluenose-East herd’s calving grounds west 

of Kugluktuk (Figure 2) was carried out at the same time and the results are reported 

separately (Boulanger et al. 2019). A survey of the Beverly calving grounds in the Queen 

Maud Gulf area was also carried out by biologists with the Government of NU (GN) in June 

2018 and those results will also be reported separately (Campbell et al. 2019). The Beverly 

systematic survey transects began next to the Bathurst survey transects east of Bathurst 

Inlet, and transects were also flown between the Bathurst and Bluenose-East calving 

grounds, resulting in continuous coverage of the three calving grounds and areas between 

them. 
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Figure 2: Annual ranges and calving grounds of the Bluenose-East, Bathurst, and Beverly 1 

herds, based on accumulated radio collar locations of cows (Nagy et al. 2011). Other herd 

ranges west and east of these three herds were omitted for simplicity. 

 

Calving ground photo surveys of the Bathurst herd have been carried out since the 1980s 

and the herd reached peak numbers estimated at 472,000 in 1986 (Figure 3). Surveys have 

been carried out at 3-year intervals since 2003 when a substantial decline in the herd was 

detected. The herd initially declined slowly in the 1990s and then at a more rapid pace after 

2003. The most rapid decline was between 2006 and 2009 when the herd decreased from 

over 100,000 to just 32,000 in three years. A demographic evaluation of the herd’s decline 

until 2009, including the role of harvest in the accelerated decline 2006-2009, was carried 

                                                             
1 The Beverly herd described in this report is the herd defined by the GN as calving in the central and western Queen 

Maud Gulf. This herd does not correspond exactly to the Beverly herd defined prior to 2009 with an inland calving 

ground south of Garry Lakes (Adamczewski et al. 2015). 
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out by Boulanger et al. (2011). The last calving photo survey of the Bathurst herd in 2015 

was described by Boulanger et al. (2017). 

 

 

Figure 3: Estimates of breeding females on the left (red) and extrapolated herd size on the 

right (blue) from 1986-2015, based on calving ground photo surveys of the Bathurst caribou 

herd. Estimates are shown with 95% Confidence Intervals. 
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METHODS 

 

Basic Methodology 

The calving ground photographic survey was conducted as a sequence of steps described 

briefly below, then in greater detail in following text.  

1. Locations of collared female caribou and prior surveys of this herd’s calving grounds 

were used to define the main area for the survey. Outlying adjacent areas were also 

flown.   

2. A systematic reconnaissance survey was carried out before the peak of calving with 

transects spaced at 10 km intervals. The same 10 km grid system used to locate 

transects has been used since 2009. These allowed us to delineate areas where 

breeding and non-breeding females, bulls and yearlings were found on or near the 

calving ground. Timing of calving was assessed by evaluating the relative proportion 

of cows with newborn calves seen during the reconnaissance survey, and from 

reduced movement rates of collared cows associated with calving. 

3. Using information on caribou density and composition derived from the 

reconnaissance survey, we defined strata (or survey blocks) that would be surveyed 

again at higher rates of coverage by photographic or visual transects.  We allocated 

aerial photography to one stratum with the highest densities of breeding cows and 

the bulk of the collared cows. Two visual strata with lower densities of cows were 

also defined and flown east and west of Bathurst Inlet.   

4. We initiated the helicopter-based composition survey soon after the photographic 

and visual surveys of the calving area. The composition survey crew classified larger 

groups (i.e. more than about 30-50 caribou) on the ground and classified smaller 

groups primarily from the air. Groups of caribou in each stratum were classified to 

determine the proportions of breeding and non-breeding cows, as well as bulls and 

yearlings.    
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5. We derived an estimate of breeding females using the estimates of total caribou at 

least one year old within each stratum, and the proportion of breeding females within 

that stratum. The total number of adult females was estimated from the proportion 

of females and the estimate of caribou at least one year old in the survey area. 

6. The adult female estimate was used to extrapolate the total size of the Bathurst herd 

(caribou at least two years old) by accounting for males, using an estimate of the 

bull:cow ratio from a fall composition survey flown in October 2017.  

7. Demographic data for the herd, the new estimates and collar movement data were 

used in trend analyses and population modeling to further evaluate population 

changes from 2015-2018 and their likely causes. 

Analysis of Collared Caribou Data  

Twenty-four collared female caribou were initially considered during the Bathurst June 

2018 survey. Two of these reported rarely or erratically and were not considered in survey 

planning. A further two collars were well south of the survey area in June and not associated 

with any calving ground, and were also not considered in survey planning. Of the remaining 

20 collars, three moved in May-June to the Queen Maud Gulf coastal calving ground with 

collared Beverly cows, and did not return. This left 17 active cow collars in the Bathurst Inlet 

area in June 2018. Of these 17, 12 were found within the eventual high density photo block, 

four in the eventual visual east block and one was just south of the eventual visual west block. 

Movement rates of these collared caribou females were monitored daily to help identify the 

timing of the peak of calving. Previous experience (e.g. Gunn et al. 2005, Boulanger et al. 

2019) had shown that average daily movement rates of collared cows dropping below 5 

km/day were a reliable indicator of the peak of calving. 

Systematic Reconnaissance Survey to Delineate Strata 

Kugluktuk was the main survey base of operations with two Cessna Caravans dedicated 

mostly to the Bluenose-East survey and to support the Bathurst survey; a third Cessna 

Caravan was based at the Ekati diamond mine (Figure 1). The Ekati Caravan flew most of the 

Bathurst reconnaissance survey and the visual strata, because the Caravans in Kugluktuk 
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were grounded June 2-5 by poor weather. One of the two Caravans based at Kugluktuk flew 

part of the Bathurst visual survey strata.   

Based on a systematic 10 km grid, reconnaissance transects were spaced at 10 km intervals 

to provide 8% coverage across the main calving area and in adjacent areas. Strip transects 

were 800 m in width, and caribou were counted within a 400 m strip on each side of the 

survey plane (Gunn and Russell 2008). For each side of the plane, strip width was defined by 

the wheel of the airplane on the inside, and a single thin rope attached to the wing strut that 

became horizontal during flight, served as the outside strip marker. Planes were flown at an 

average survey speed of 160 km/hour at an average altitude of 120 m above the ground to 

ensure that the strip width of the plane remained relatively constant.   

Transects were spaced at 5 km intervals across the concentrated calving area to provide a 

more fine-grained assessment of the distribution and density of caribou. The initial focus 

was on delineating the annual concentrated calving area based primarily on the distribution 

of collared caribou cows. Once the main calving area had been covered, additional survey 

transects were flown adjacent to the concentrated calving area (north, west and south) to 

make sure that no substantial numbers of female caribou were missed. Using the systematic 

10 km grid, transects were extended at least one 10 km segment past the last caribou seen.  

The GN Beverly caribou survey started on June 5 and coverage started east of Bathurst Inlet 

and immediately adjacent to our systematic reconnaissance survey of the Bathurst calving 

ground (Campbell et al. 2019). We communicated daily with the GN survey crew during the 

Bathurst calving ground survey. We also flew survey transects west of the main Bathurst 

survey area at 20 km spacing to extend coverage to the Bluenose-East systematic survey area 

near Kugluktuk (Boulanger et al. 2019). 

Two observers, one seated in front of the other, and a recorder were used on each side of the 

airplane to minimize the chance of missing caribou. Previous research (Boulanger et al. 

2010) demonstrated that two observers usually saw more caribou than a single observer. In 

addition, analysis of the sighting patterns of observer pairs allowed for assessment of what 

was likely missed (Boulanger et al. 2010). Double observer methods have been used on other 
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recent Bathurst calving ground photographic surveys (e.g. Boulanger et al. 2017). The two 

observers on the same side communicated to ensure that groups of caribou were not double 

counted.   

On the reconnaissance survey, caribou groups were classified by whether they contained 

breeding females. Breeding females were cows with hard antlers or cows with newborn 

calves. A mature female with hard antlers is an indicator that the female has yet to give birth 

or has just given birth, as cows usually shed their antlers within a week after birth (Whitten 

1995). Caribou groups were classified as non-breeders based on the absence of breeding 

females and newborn calves, and substantial representation of yearlings (identified by a 

short face and a small body), bulls (identified by thick, dark antlers in velvet and a large 

body), and non-antlered or females with short antlers in velvet. The speed of the fixed-wing 

aircraft and observer experience did not allow all caribou to be classified. Thus, the focus 

was on identifying breeding cows if they were present, and otherwise on the most common 

types of caribou present. In most cases, each group was recorded individually, but in some 

cases groups were combined if the numbers were larger and distribution was more 

continuous. Data were recorded on Trimble YUMA 2 tablets (Figure 4). 
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Figure 4: The tablet data entry screen used during reconnaissance and visual survey flying 

on the Bathurst June 2018 survey. A GPS waypoint was recorded for each observation. The 

unique segment unit number was also assigned by the software for each observation to 

summarize caribou density and composition along transect lines. 

 

As each data point was entered, a real-time GPS waypoint was generated, allowing geo-

referencing of the survey observations. Other large animals like moose, muskoxen and 

carnivores were also recorded with a GPS location. 

North-south oriented transects were divided into 10 km segments to summarize the density 

and distribution of geo-referenced caribou counts. The density of each segment was 

estimated by dividing the count of caribou by the survey area of the segment (0.8 km strip 

width x 10 km = 8 km2). The segment was classified as a breeder segment if at least one 

breeding female caribou or newborn calf was identified. Segments were then displayed 

spatially and used to delineate strata within the annual concentrated calving area based on 

the composition and density of the segments. During the survey, daily weather briefings 
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were provided by Dr. Max Dupilka (Beaumont, AB) to assess current and future survey 

conditions.    

Stratification and allocation of survey effort for photographic and visual estimates 

The main objectives of the survey were to obtain precise and accurate estimates of breeding 

and adult female caribou on the calving ground, and to estimate overall adult herd size. To 

achieve this, the survey area was stratified using the results of the systematic reconnaissance 

survey, which is a process of grouping areas with similar densities into discrete strata. The 

stratum with the greatest caribou density was surveyed by the photo plane, with lower-

density areas designated for visual surveys using a double observer method.   

 

Figure 5: The northward paths of collared females (May 15 - June 11, 2018) from the 

Bluenose-East (red), Bathurst (orange), and Beverly (violet) caribou herds to their 2018 

calving grounds.  

 

In this survey, one photo stratum was defined west of Bathurst Inlet where most of the cows 

and most of the collared females (12 of 17) were observed. This was similar in size and 

location to the photo stratum in the June 2015 calving ground survey (Boulanger et al. 2017). 
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Five of the collared Bathurst female caribou showed an unusual movement in the spring that 

included a northward movement east of Bathurst Inlet and then a westward shift towards 

the Inlet and west of it at the beginning of June (Figure 5). As a result, a few Bathurst collared 

cows were found east and west of Bathurst Inlet at the time of the survey. The 

reconnaissance survey showed low numbers of caribou just west and east of Bathurst Inlet, 

with a majority of the caribou east of the Inlet being bulls and yearlings. We defined two low-

density visual survey blocks, one east of Bathurst Inlet and one west of it.  

Once the three survey strata were defined, an estimate of caribou numbers (animals at least 

1+ year old) was derived from the reconnaissance data (Jolly 1969). The relative caribou 

numbers (and estimated variances) in each stratum were used to allocate survey effort and 

determine the numbers of transects to sample within each stratum.  

Two approaches for allocation were considered for the aerial survey. First, optimal 

allocation was used to assign more effort to strata with higher densities, given that the 

amount of variation in counts is proportional to the relative density of caribou within the 

stratum. Optimal allocation was estimated using estimates of population size and variance 

for each stratum. 

If strata were small, allocation was adjusted to ensure an adequate number of transect lines. 

For example, empirical results of previous surveys suggested that there should be a 

minimum of 10 transects per stratum to have good survey precision; in comparison, about 

20 transects has been optimal for higher density areas. In general, coverage should be at least 

15% with higher levels of coverage for higher density strata, for adequate precision. As 

populations become more clustered, a higher number of transect lines is required to achieve 

adequate precision (Thompson 1992, Krebs 1998). 

Photographic Survey of High-density Stratum 

GeodesyGroup Inc. aerial survey company (Calgary, AB) was contracted for the aerial 

photography in the 2018 June surveys. They used two survey aircraft, a Piper PA46-310P 

Jet-prop and a Piper PA31 Panther (Figure 6), each with a digital camera mounted in the 

belly of the aircraft. Survey altitude above ground level (AGL) to be flown for photos was 
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determined at the time of stratification based on cloud ceilings and desired coverage. To 

ensure timely completion, both aircraft were used for the Bathurst photo block and all 

photos (Bathurst and Bluenose-East) were taken on June 8 with excellent survey conditions 

(blue skies). Coverage on each photo transect was continuous and overlapping so that stereo 

viewing of the photographed areas was possible. 

 
Figure 6. Piper PA31 Panther aircraft used on Bathurst photo survey in June 2018 by 

GeodesyGroup Inc. 

 

Caribou on the aerial photos were counted by a team of photo interpreters and supervised 

by Derek Fisher, president of GreenLink Forestry Inc., (Edmonton, AB) using specialized 

software and glasses that allowed three dimensional (3D) viewing of photographic images. 

Two of the authors (J. Boulanger and J. Adamczewski) visited the GreenLink office in 

Edmonton to gain greater familiarity with this process in fall 2018. The number of caribou 

counted was tallied by stratum and transect.   

The exact survey strip width of photo transects was determined using the geo-referenced 

digital photos by GreenLink Forestry. Due to differences in topography, the actual strip width 

varied slightly for each transect flown. Population size (number of caribou at least one year 

old) within a stratum is usually estimated as the product of the total area of the stratum (A) 

and the mean density ����	of caribou observed within the strata (�� = ��	) where density is 

estimated as the sum of all caribou counted on transect divided by the total area of transect 
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sampling (��=caribou counted/total transect area). An equivalent estimate of mean density 

can be derived by first estimating transect-specific densities of caribou ( ��
 =

	��
����
 �
��
�⁄  where cariboui is the number of caribou counted in each transect and areai 

is the transect area (as estimated by transect length X strip width). Each transect density is 

then weighted by the relative length of each transect line (wi) to estimate mean density	���) 

for the stratum. More exactly, �� = ∑ ��� �

�

 ∑ �


�

⁄  where the weight (wi) is the ratio of the 

length of each transect line (li) to the mean length of all transect lines��
 =	 �
 ���⁄ ) and n is 

the total number of transects sampled. Using this weighting term accommodates for different 

lengths of transect lines within the stratum, ensuring that each transect line contributed to 

the estimate in proportion to its length. Population size is then estimated using the standard 

formula (�� = ��	) (Norton-Griffiths 1978). 

When survey aircraft first flew north to Kugluktuk on June 1, snow cover on the survey area 

was 90% or greater, and in some areas nearly 100%. Over the following ten days, however, 

snow melted rapidly and in many areas on June 8, snow cover was highly variable and 

patchy. This made spotting caribou by observers in the Caravans challenging, and also made 

complete counting of caribou on the aerial photos more difficult. Caribou on snow-free 

ground were easy to see, but caribou on small snow patches or on their edges required extra 

effort to find. Two approaches were used to address this with the aerial photos: (1) observers 

took extra time to search all photos carefully, approximately doubling the time these counts 

usually take, and (2) a double observer method was used to estimate sightability of the 

caribou on photos for a subset of photos.   

The double observer approach used was to systematically resample a subset of photos to 

estimate overall sightability in the stratum using a second independent photo interpreter. 

This 2-stage approach to estimation, where one stage is used to estimate detection rates that 

are then used to correct estimates in the second stage, has been applied to a variety of 

wildlife species (Thompson 1992, Barker 2008, Peters et al. 2014). The basic principle was 

to systematically resample the photo transects to allow an unbiased estimate of sightability 

from a subset of photos that were sampled by two independent observers. Systematic 
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samples were taken by overlaying a grid over the photo transects and sampling photos that 

intersected the grid points.    

This cross-validation process was modeled as a two-sample mark-recapture sample with 

caribou being “marked” in the original count and then “re-marked” in the second count for 

each photo resampled. Using this approach avoids the assumption that the second counter 

detects all the caribou on the photo. The Huggins closed N model (Huggins 1991) in program 

MARK (White and Burnham 1999) was used to estimate sightability. A session-specific 

sighting probability model was used, allowing unique sighting probabilities for the first and 

second photo interpreter to be estimated. Model selection methods were then used to assess 

whether there were differences in sightability for different strata sampled. The fit of models 

was evaluated using the Akaike Information Criterion (AIC) index of model fit. The model 

with the lowest AICc score 2  was considered the most parsimonious, thus minimizing 

estimate bias and optimizing precision (Burnham and Anderson 1998).   

Non-independence of caribou counted in photos most likely caused over-dispersion of 

binomial variances. The over-dispersion parameter (c-hat) was estimated as the ratio of the 

bootstrapped (photo-based) and simple binomial variance. Sightability-corrected estimates 

of caribou were then generated as the original estimate of caribou on each stratum divided 

by the photo sightability estimate for the stratum. The delta method (Buckland et al. 1993) 

was used to estimate variance for the final estimate, thus accounting for variance in the 

original stratum estimate and in the sightability estimate. 

Visual Surveys of Low-density Strata 

Visual surveys were conducted in two low density strata, one west of Bathurst Inlet and one 

east of it. The Caravans were used with two observers and a recorder on each side of the 

aircraft. The numbers of caribou sighted by observers were entered into the Trimble YUMA 

2 tablet computers and summarized by transect and stratum. 

A double observer method was used to estimate the sighting probability of caribou during 

visual surveys. The double observer method involves one primary observer who sits in the 

                                                             
2 The subscript “c” indicates an AIC score that is corrected for small sample sizes. 
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front seat of the plane, a secondary observer who sits behind the primary observer, and a 

recorder on the same side of the plane. Analysis of the caribou seen by each of the two 

observers in each pair allows for an assessment of caribou that were likely missed, and how 

sighting probabilities are affected by snow cover, cloud condition and the abilities of 

individual observers. A detailed description of the double observer methods, analyses and 

results is given in Appendix 1. The methods have also been described in detail in other 

calving photo survey reports (e.g. Boulanger et al. 2019). The results were used to estimate 

the proportions of caribou that were likely missed, and numbers of caribou estimated on the 

two visual survey blocks east and west of Bathurst Inlet were corrected accordingly. 

Composition Survey of Caribou on the Calving Ground 

The composition survey was carried out June 13-16. Caribou were classified in strata that 

contained significant numbers of breeding females (based on the reconnaissance transects) 

to estimate proportions of breeding females and other sex and age classes. This survey was 

based on aerial and ground-based observations of caribou groups, which provided a more 

accurate and representative sampling procedure for caribou composition compared to the 

coarse classification criteria applied to caribou groups observed during the reconnaissance 

survey. For the composition survey, a helicopter (Aerospatiale A-Star 350 BA) was used to 

systematically sample groups of caribou throughout the photographic stratum and the two 

visual strata.    

Search effort (i.e. helicopter flight hours) was allocated primarily to the high-density 

photographic stratum and was distributed within the stratum by developing a 

predetermined flight route that systematically covered the stratum, and which was 

subsequently loaded in to a portable GPS unit. Caribou groups encountered during the flight 

route were classified and their locations stored. The most recent caribou collar locations 

were also stored as waypoints in the GPS unit, which permitted the navigator/observer to 

ensure that those general areas were searched. By comparing the actual flight track to the 

planned route and collar locations, the navigator/observer maintained a systematic search 

pattern through the stratum and ensured that a caribou group was classified only once.  

Search effort was also distributed within the visual survey strata in a similar manner, but 

fewer hours were flown within those two strata.  
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Caribou groups that comprised ~<50 individuals were classified from the air by a front-seat 

observer using motion-stabilized binoculars. Classified caribou counts were called out to a 

rear-seat data recorder who entered the data into a computer tablet.  Caribou groups that 

were generally greater than 50-100 animals were classified on the ground to minimize 

potential disturbance. The pilot landed the helicopter a few hundred meters from the main 

group of caribou, upon which the survey team would walk to a suitable position to observe 

and sample the animals. Using binoculars or a spotting scope, the observer scanned across 

the group(s) to avoid double counting and called out classified caribou to the data recorder. 

In larger groups, classification did not include the entire group; the focus was on a 

representative sample of each group and on limiting disturbance to caribou. 

Caribou were classified following the methods of Gunn et al. (1997) (and see Bergerud 1964, 

Whitten 1995) where antler status, presence/absence of an udder, and presence of a calf are 

used to categorize breeding status of females (Figure 7). Presence of a newborn calf, 

presence of hard antlers signifying recent or imminent calving, and presence of a distended 

udder were all considered as signaling a breeding cow that had either calved, was about to 

calve, or had likely just lost a calf. Cows lacking any of these criteria and cows with new 

(velvet) antler growth were considered non-breeders. Newborn calves, yearlings and bulls 

were also classified. 
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Figure 7: Classification of females used in composition survey of Bathurst caribou in June 

2018. Green-shaded boxes were all classified as breeding females (diagram adapted from 

Gunn et al. 1997). Udder observation refers to a distended udder in a cow that has given 

birth. Hard antlers are from the previous year, and are distinct from new antlers growing in 

velvet. 

 

The number of caribou in each group was summed as well as the numbers of bulls and 

yearlings (calves of the previous year) to estimate the proportion of breeding caribou on the 

calving ground. Bootstrap resampling methods (Manly 1997) were used to estimate 

standard errors (SEs) and percentile-based confidence limits for the proportion of breeding 

caribou.  

Estimation of Breeding Females and Adult Females 

The numbers of breeding females were estimated by multiplying the estimate of total (at 

least one year old) caribou on each stratum by the estimated proportion of breeding females 

in each stratum from the composition survey. This step basically eliminated the non-

breeding females, yearlings, and bulls from the estimate of total caribou on the calving 

ground.  

The number of adult females was estimated by multiplying the estimate of total (at least one 

year old) caribou on each stratum by the estimated proportion of adult females (breeding 
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and non-breeding) in each stratum from the composition survey. This step basically 

eliminated the yearlings and bulls from the estimate of total caribou on the calving ground.   

Each of the field measurements had an associated variance, and the delta method was used 

to estimate the total variance of breeding females under the assumption that the composition 

surveys and breeding female estimates were independent (Buckland et al. 1993).  

Estimation of Adult Herd Size 

Total herd size was estimated using two approaches. The first approach, which had been 

used in earlier calving ground surveys, assumed a fixed pregnancy rate for adult females, 

whereas the second approach avoided this assumption. 

Estimation of Herd Size Assuming Fixed Pregnancy Rate and Estimated Sex Ratio 

As a first step, the total number of adult females (at least two years old) in the herd was 

estimated by dividing the estimate of breeding females on the calving ground by an assumed 

pregnancy rate of 72% (Dauphiné 1976, Heard and Williams 1991). This pregnancy rate was 

based on a large sample of several hundred Qamanirjuaq caribou in the 1960s (Dauphiné 

1976). The estimate of total females was then divided by the estimated proportion of females 

in the herd based on a bull:cow ratio from a fall composition survey conducted in October of 

2017, to provide an estimate of total adult caribou in the herd (original methods described 

in Heard 1985, Heard and Williams 1991). This accounts for the bulls in the herd, very few 

of which are on the calving grounds in June. This estimator assumes that all breeding females 

were within survey strata areas during the calving ground survey and that the pregnancy 

rate of Bathurst caribou was 72% for 2017-2018. Note that this estimate corresponds to 

adult caribou at least two years old and does not include yearlings because yearling female 

caribou are not considered sexually mature.   

Estimation of Herd Size Based on Estimates of Adult Females and Estimated Sex Ratio 

An alternative extrapolated herd size estimator was developed to account for the effect of 

variable pregnancy rates as part of the 2014 Qamanirjuaq caribou herd survey (Campbell et 

al. 2015), and has been used in other recent calving photo surveys for the Bathurst herd 

(Boulanger et al. 2017), as well as the Bluenose-East herd (Adamczewski et al. 2017, 

Boulanger et al. 2019). This estimator first uses data from the composition survey to 
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estimate the total proportion of adult females (breeding and non-breeding) and the numbers 

of adult females in each of the survey strata. The estimate of total adult females is then 

divided by the proportion of adult females (cows) in the herd from one or more fall 

composition surveys. This accounts for the bulls in the herd, very few of which are on the 

calving grounds in June. Using this approach, the fixed pregnancy rate is eliminated from the 

estimation procedure. Pregnancy rates do vary depending on cow condition (Cameron et al. 

1993, Russell et al. 1998). This estimate assumes that all adult females (breeding and non-

breeding) were within the photographic and visual survey strata during the calving ground 

survey. It makes no assumption about the pregnancy rate of the females and does not include 

the yearlings. 

In calving ground photographic surveys since the 2014 Qamanirjuaq survey (Campbell et al. 

2015), the estimate of females based on total adult females on the calving ground survey 

area, and adjusted for the bull:cow ratio from a recent fall survey, has become the preferred 

way for Government of the NWT (GNWT) Department of Environment and Natural 

Resources (ENR) of estimating herd size from these surveys. With the current sample of 

collared cows and extensive flying, it has become possible to reliably define the full 

distribution of the females in the Bathurst herd. Using survey-specific estimates of breeding 

and non-breeding cows, together with a recent estimate of herd sex ratio, is considered a 

more robust method of extrapolating to herd size, rather than assuming a constant 

pregnancy rate that ignores this source of variation. This method also increases the precision 

of the overall herd estimate. 

Trends in Numbers of Breeding and Adult Females 

As an initial step, a comparison of the estimates from the 2015 and 2018 surveys was made 

using a t-test (Heard and Williams 1990), with gross and annual rates of changes estimated 

from the ratio of estimates. 

Longer term trends 2010-2018 were estimated using Bayesian state space models, which 

are similar to previously used regression methods (Ordinary Least Squares, OLS, as 

described in Boulanger et al. 2011). However, hierarchical Bayesian models allow more 

flexible modeling of variation in trend through the use of random effects (Humbert et al. 
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2009, Kery and Royle 2016). This general approach is described further in the demographic 

model analysis in the next section. An underlying exponential rate of change was assumed 

with estimates of λ (where λ=Nt+1/Nt). If λ=1 then a population is stable; values > or <1 

indicate increasing and declining populations. The rate of decline was also estimated as 1-λ. 

Survival Rate Analyses from Collared Cows 

Collar data for female caribou 1996-2018 were compiled for the Bathurst caribou herd by 

GNWT ENR staff. Fates of collared caribou were determined by assessment of movement of 

collared caribou, with mortality being assigned to collared caribou based on lack of collar 

movement that could not be explained by collar failure or device drop-off. The data were 

then summarized by month as live or dead caribou. Caribou whose collars failed or were 

scheduled to drop off were censored from the analysis. Data were grouped by “caribou years” 

that began during calving of each year (June) and ended during the spring migration (May). 

The Kaplan-Meier method was used to estimate survival rates, accounting for the staggered 

entry and censoring of individuals in the data set (Pollock et al. 1989). This approach also 

ensured that there was no covariance between survival estimates for the subsequent 

demographic model analysis.  

Demographic Analyses: Bayesian State Space Integrated Population Model (IPM) 

One of the most important questions for the Bathurst herd was whether the adult female 

segment of the population had declined since the last survey in 2015. The most direct 

measure that indicates the status of breeding females is their survival rate, which is the 

proportion of breeding females that survive from one year to the next. This metric, along 

with productivity (proportion of calves produced per adult female each year that survive 

their first year of life) largely determines the overall population trend. For example, if 

breeding female survival is high then productivity in previous years can be relatively low 

and the overall trend in breeding females can be stable. Alternatively, if calf productivity is 

consistently high, then slight reductions in adult survival rate can be tolerated. The 

interaction of these various indicators can be difficult to interpret and a population model 

can help increase understanding of herd demography. 
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We used a Bayesian state space IPM (Buckland et al. 2004, Kery and Schaub 2012) based 

upon the original (OLS) model (White and Lubow 2002) developed for the Bathurst herd 

(Boulanger et al. 2011) to further explore demographic trends for the Bathurst herd. This 

work was in collaboration with a Bayesian statistician/modeller (Joe Thorley-Poisson 

Consulting) (Thorley 2017, Ramey et al. 2018, Thorley and Boulanger 2019). We note that 

the underlying demographic model used for the hierarchical Bayesian state space model is 

identical to the previous OLS model. However, the Bayesian IPM method provides a much 

more flexible and robust method to estimate demographic parameters that takes into 

account process and observer error. One of the biggest differences is the use of random 

effects to model temporal variation in demographic parameters. A random effect flexibly and 

efficiently captures the variation in a parameter by assuming it is drawn from a particular 

underlying distribution. This contrasts with the OLS method where temporal variation was 

often not modeled or modeled with polynomial terms which assumed an underlying 

directional change over time. Appendix 2 provides details on the Bayesian IPM state space 

modeling, including the base R code used in the analysis. 

We used breeding female estimates, as well as calf-cow ratios, bull-cow ratios (Cluff et al. 

2016, Cluff unpublished data), estimates of the proportion of breeding females, and adult 

female survival rates from collared caribou to estimate the most likely adult female survival 

values that would result in the observed trends in all of the demographic indicators for the 

Bathurst herd. Calf-cow ratios were recorded during fall (late October) and spring (late 

March - April) composition surveys whereas proportion of breeding females was measured 

during June composition surveys conducted on the calving ground. Proportion of females 

breeding was estimated as the ratio of breeding females to adult females from each calving 

ground survey. 

The Bayesian IPM is a stage-based model that divides caribou into three age-classes, with 

survival rates determining the proportion of each age class that makes it into the next age 

class (Figure 8); this structure is identical to the OLS modeling (Boulanger et al. 2011) used 

previously on the Bathurst and Bluenose-East herds.  
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Figure 8: Underlying stage matrix life history diagram for the caribou demographic model 

used for Bathurst caribou. This diagram pertains to the female segment of the population. 

Nodes are population sizes of calves (Nc), yearlings (Ny), and adult females (NF). Each node 

is connected by survival rates of calves (Sc), yearlings (Sy) and adult females (Sf). Adult 

females reproduce dependent on fecundity (FA) and whether a pregnant female survives to 

produce a calf (Sf). The male life history diagram was similar with no reproductive nodes. 

 

We used the entire Bathurst demographic data set that started in the 1980s (Boulanger et al. 

2011, Boulanger 2015) for the analysis but focused modeling efforts and inference on the 

more recent years, i.e., since 2014. The timeline of recruitment relative to survey years is 

illustrated in Table 1. It was assumed that a calf born in 2010 would not breed in the fall after 

it was born, or the fall of its second year, but it could breed in its third year (see Dauphiné 

1976 for age-specific pregnancy rates). It was considered a non-breeder until 2013. Calves 

born in 2014 and 2015 had the most direct bearing on the number of new breeding females 

on the 2018 calving ground that were not accounted for in the 2015 breeding female 

estimate.   

 

Nc 

Calf 

Ny 

Yearling 

NF 

Adult 
Sc Sy 

Sf*FA   

Sf 
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Table 1: A schematic of the assumed timeline 2011-2018 in the Bayesian IPM analysis of 

Bathurst caribou in which calves born are recruited into the breeding female segment (green 

boxes) of the population. Calves born prior to 2013 were counted as breeding females in the 

2013 and 2015 surveys. Calves born in 2014 and 2015 recruited to become breeding females 

in the 2018 survey.  

Calf Survey years     

Born 2011 2012 2013 2014 2015 2016 2017 2018 

2010 yearling 

non-

breeder breeder breeder breeder breeder breeder breeder 

2011 calf yearling 

non-

breeder breeder breeder breeder breeder breeder 

2012   calf yearling 

non-

breeder breeder breeder breeder breeder 

2013     calf yearling 

non-

breeder breeder breeder breeder 

2014       calf yearling 

non-

breeder breeder breeder 

2015         calf yearling 

non-

breeder breeder 

2016           calf yearling 

non-

breeder 

 

One potential issue with comparison of survival rates across years was that the Bathurst 

herd had significant harvest until 2010, which reduced survival rates. We therefore added 

harvest rate to the model based on harvest estimates compared to estimate cow and bull 

abundance each year. Figure 9 shows the rates used which show an increasing harvest rate 

up to 2010, when harvest was reduced significantly. The harvest numbers, estimated cow 

and bull population sizes are given in Appendix 2. 
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Figure 9: Harvest rates used as inputs into the demographic model. See Appendix 2 for 

actual harvest numbers and rates used in the model. 

 

In 2018, three of 11 known Bathurst cow collars calved on the Queen Maud Gulf/Beverly 

calving ground which likely reduced the estimates of Bathurst breeding females used as an 

input of the model. The demographic model defines the Bathurst caribou herd as the 

population of caribou that utilized the Bathurst calving ground in the previous year (i.e. 

2017). Collared caribou are included in the survival analysis if they utilized the Bathurst 

calving ground previously or if they were collared in 2018 in the vicinity of known Bathurst 

cows. In this context, the estimated survival rates from the demographic model are 

potentially influenced by emigration to the Queen Maud Gulf of adult cows. More precisely, 

the observed survival of cows is a function of both true survival and fidelity of cows to the 

calving ground. Low sample sizes of known Bathurst collared cows (11 in 2018) as well as 

high historic fidelity of caribou to the Bathurst calving ground challenged modeling of cow 

fidelity. We conducted a sensitivity analysis where the demographic model was run with and 

without the 2018 estimate to determine how much the 2018 emigration event might have 

affected demographic parameters. Of most interest was the estimate of cow survival, 

however of additional interest was the resulting estimate of adult cows when the 2018 

estimate and emigration event were not part of the input data set, as described in the next 

section. As discussed later, more elaborate methods to model fidelity of caribou will be 

considered in future modeling efforts. 
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Estimation of Bathurst herd, including caribou that emigrated to Queen Maud Gulf 

The estimates of adult females and herd size for the Bathurst herd in 2018 were influenced 

by movement of known Bathurst cows to the Queen Maud Gulf/Beverly calving ground. Of 

interest was the potential size of the Bathurst herd if this emigration event had not occurred. 

We used three approaches to initially assess how emigration of Bathurst cows to the Queen 

Maud Gulf coastal calving area may have influenced the Bathurst herd estimate.   

1) The ratio of known Bathurst collared caribou calving in the Bathurst Inlet calving 

ground to total known Bathurst collars (8/11=0.727) provides a simple estimate of 

fidelity to the calving ground. Dividing the adult female estimate for the Bathurst 

calving ground by fidelity is therefore one estimate of total Bathurst adult females, 

including those occurring in the Queen Maud Gulf.    

 

2) The Lincoln-Petersen mark-recapture estimator (NLP) has been applied using 

proportion of collars in the survey area to estimate herd size for the Dolphin Union 

herd (Dumond and Lee 2013). The Lincoln-Petersen formula is NLP= 

(((M+1)*(C+1))/(R+1))-1. In this case, M equals the number of known female collared 

caribou (11), R equals the number of known collared female caribou detected in the 

calving ground area (8), and C equals the estimate of total adult cows (NAF;) (Seber 

1982, Krebs 1998). We used a variance estimator proposed by Innes et al., (2002) 

that considers both variance in the proportion collars and the adult female estimate 

(��
�	���� = ���
� �	�������� + ��

���!"�) where CV2=(var(x)/x2). The variance of 

the Lincoln-Petersen estimate of capture probability (pLP) was estimated based on the 

hypergeometric probability distribution, which is assumed with the Lincoln Petersen 

estimator (Thompson 1992). This estimator is a variation on the first estimator 

above. 

 

3) The Lincoln-Petersen estimator of adult females was challenged by the low sample 

size of known Bathurst herd collared caribou (11) and therefore results should be 

interpreted cautiously. An alternative estimate of caribou was derived using the 

demographic model with the 2018 breeding female estimate not included in the input 
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data set. This amounts to a projection of likely herd size if no emigration had occurred 

and all Bathurst cows calved on the traditional Bathurst calving ground. In this case 

an extrapolated herd estimate was only influenced by collar survival rates, previous 

survey estimates, and composition survey results, thus the estimate was not 

influenced by emigration of adult cows to the Queen Maud Gulf coastal calving area. 

This estimate was compared to the demographic model’s projected 2018 estimate of 

cows. 
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RESULTS 

 

Survey conditions 

Weather conditions were challenging due to the late spring with higher than normal snow 

cover in most of the annual concentrated calving area (Figure 10). At the beginning of the 

survey on June 1, snow cover was more than 90% in most areas but snow melted rapidly 

during the first 10 days of June. On June 8 and 9, snow cover varied between ten and 80%. 

Most areas had about 50% snow cover and much of it was a “salt-and-pepper” patchy mosaic. 

This made caribou more difficult to see. We reasoned, however, that aerial photo coverage 

of the one main concentration of calving cows would still provide an accurate estimate that 

would account for at least 80% of the female caribou in the survey area. The rationale was 

that caribou would still be reliably seen on high-resolution photos that could be searched 

carefully and repeatedly with a 3D projection. In addition, the sightability of caribou on 

photos could be estimated using independent observers. 
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Figure 10: Photos of variable Bathurst survey conditions during visual surveys near 

Bathurst Inlet on June 9, 2018, the day after photo surveys were conducted (photos J. 

Adamczewski). Snow cover in most areas was patchy and ranged from about 80% (top right) 

to about 10% (bottom right). A view of Bathurst Inlet is shown at top left. 

 

Movement Rates of Collared Female Caribou  

The locations of 17 collared female caribou that occurred in or around the Bathurst survey 

area were monitored throughout the June survey to assess movement rates. The peak of 

calving is considered close when the majority of collared female caribou exhibit movement 
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rates of less than 5 km/day (Gunn and Russell 2008). Using this parameter, we surmised that 

the peak of calving was near on June 8, when mean daily movement rates were on average 

below 5 km for the radio collared caribou (Figure 11). Movement rates remained below 5 

km/day for the next week. The peak of calving was further verified from observations of 

substantial numbers of cows with calves from the visual survey flying on June 8 and 9. 

 

Figure 11: Movement rates of female collared caribou (n=17) on or around the Bathurst 

calving ground before and during calving in June 2018. The boxplots contain the 25th and 

75th percentile of the data with the median shown by the central bar in each plot. The ranges 

up to the 95th percentile are depicted by the lines with outlier points shown as larger dots. 

The red line indicates a movement rate of 5 km/day. The movement rates of collared cows 

on June 8, the date of the photo survey, are highlighted in red. Visual strata were surveyed 

on June 8 and 9. 

 

Collared Caribou Movements Leading up to June 2018 Survey 

Our objectives for the reconnaissance survey were to map the distribution of adult and 

breeding females and define the concentrated calving area for the Bathurst herd. Collar 

movements and initial reconnaissance flying demonstrated an unusual distribution of 

caribou in the Bathurst Inlet area, which affected the way in which the Bathurst survey was 
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designed and flown. An explanation of these collar movements with a sequence of maps is 

given here to explain the survey design. 

 

In most years, Bathurst collared cows are largely moving northward from wintering areas, 

and by early June the Bathurst cows are well separated from Bluenose-East cows that calve 

west of Kugluktuk and Beverly cows that calve well east of Bathurst Inlet (Figure 12). In 2015 

and 2016 the Bathurst herd showed these typical patterns. In 2017 the Bathurst herd was 

well mixed with the Bluenose-East herd, as shown by the southern ends of the collar trails 

that diverged in May and June, but cows separated well by the beginning of June. There was 

also substantial winter mixing of the Bathurst collared cows with Beverly collared cows, 

most Bathurst cows wintered on the tundra, and some wintered east of Bathurst Inlet. In 

spring 2017, 5 collared Bathurst cows whose 2016 June locations were on the usual Bathurst 

calving ground were initially east of Bathurst Inlet, but all 5 cows moved west of Bathurst 

Inlet in early June 2017 (Figure 13). 
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Figure 12: Spring migration paths of collared females from the Bluenose-East (blue), 

Bathurst (red) and Beverly (green) herds in 2015, 2016, 2017 and 2018 May 1 - June 10 of 

each year. The circles represent mean collared locations in the first two weeks of June for 

each year. Note that in June 2018 three of the known Bathurst collars (red dots) were in the 

main cluster of Beverly collars (blue dots); these are more easily seen in Figure 15b. Collar 

data are from GNWT and GN. 
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Figure 13: Spring migration paths of five collared Bathurst cows May 1 - June 15, 2017. All 

five cows were known to have been on the traditional Bathurst calving ground in June 2016. 

All wintered on the tundra and three wintered south or east of Bathurst Inlet with Beverly 

collared cows. Beverly collars are omitted for clarity. 

 

In winter 2017-2018, collared Bluenose-East caribou wintered well separated from the 

Bathurst herd but Bathurst collared cows and bulls were well mixed with Beverly cows and 

bulls all winter (Figure 14). Bathurst collared cows all wintered on the tundra and some were 

east of Bathurst Inlet through the winter. In the spring, migration paths of Bathurst and 

Beverly collared cows showed continued mixing, with some Bathurst cows moving north 

into the main Beverly calving area (Figures 15a and 15b). Further south, collared Bathurst 

and Beverly bulls in the spring of 2018 also showed continued mixing and some movement 

into the Queen Maud Gulf area (Figure 16). 
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Figure 14: Winter locations (March 15, 2018) of Bluenose-East collared cows (18) and bulls 

(18) in purple, Bathurst cows (10) and bulls (10) in red, and Beverly cows (23) and bulls 

(12). The Bathurst and Beverly herds were mixed throughout winter 2017-2018. 

 

 
Figure 15a: Spring migration paths northward March 15 - June 16, 2018 of 11 known 

Bathurst collared cows (red) and 19 known Beverly cows (green). Purple dots are March 15 

locations and indicative of wintering areas; black dots are June 16 locations. 
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Figure 15b: Spring migration paths May 1 - June 16, 2018 of 11 known Bathurst collared 

cows, in relation to June 2018 Bathurst calving ground survey area. Eight collared Bathurst 

cows were within the Bathurst strata during the survey, while three were in the Queen Maud 

Gulf coastal calving area. Beverly collars are omitted for clarity. Light green dots were during 

the June 4-10 reconnaissance survey, red dots were at time of photo and visual flying, and 

purple dots were during the composition survey June 13-16. 

 

 
Figure 16: Spring movements (March 15 - June 16) of eight known Bathurst collared bulls 

and 11 known Beverly collared bulls in 2018. 

 

For clarity, the movements of the 11 known Bathurst collared females are shown separately 

(Figure 15b). Of the 11 collared cows that were known to have calved on the Bathurst calving 
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ground in 2017 or earlier, three moved well east of Bathurst Inlet and into the main calving 

area of the Beverly herd based on collared cows and the GN survey in June 2018. These three 

did not return to the calving ground that the Bathurst herd has used consistently since 1996, 

in June or thereafter. The remaining eight known collars were either west of Bathurst Inlet 

in the area the herd has calved in since 1996, or in the Bathurst Inlet area during the June 

survey period. There were an additional nine newly collared cows (collared winter 2017-

2018) that were in the Bathurst Inlet area, thus 17 collared cows total in the Bathurst Inlet 

area. Of these 17, 12 were west of Bathurst Inlet in the traditional Bathurst calving area and 

five were east and west of the Inlet on June 8 (the day of the photo survey). These five showed 

a general westward movement during the initial two weeks of June (Figure 15b).  

A further consideration in designing the Bathurst survey area was the observations from GN 

biologist M. Campbell and NU Tunngavik Incorporated (NTI) biologist D. Lee (pers. comm.) 

east of Bathurst Inlet, that showed consistent caribou trails in the snow from their first two 

survey lines with those trails moving westward. Further east, by contrast, all the caribou 

trails were more heavily used and led in a northeast direction, which followed the 

movements of the known Beverly cows to the central and eastern Queen Maud Gulf coastal 

calving area (Figure 15a). 

Reconnaissance Survey to Delineate Strata 

One Caravan based at the Ekati diamond mine flew the entire Bathurst reconnaissance 

survey June 4-10, 2018. The initial focus was on the areas with collared cows, and thereafter 

outlying areas were flown. Two other Caravans were based in Kugluktuk but these aircraft 

were unable to fly June 2-5 due to fog and low cloud in the Kugluktuk area. June 6-8 these 

two Caravans were primarily occupied with the Bluenose-East survey. A single day of clear 

weather with blue skies occurred on June 8, and on this day the Bathurst (one) and Bluenose-

East photo blocks (two) were flown. The two Bathurst visual strata were surveyed on June 8 

and 9, with one of the Kugluktuk Caravans assisting with covering the Visual East stratum. A 

summary of the fixed-wing flying on the Bathurst June 2018 survey is given in Table 2. 
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Table 2: Summary of reconnaissance and visual survey flying on the June 2018 Bathurst 

calving ground survey.  

Date Caravan 1 (Ekati) Caravan 2 (Kugluktuk) 

June 1 Arrive Ekati Arrive Kugluktuk 

June 4 Recon of core area at 10 km spacing Grounded (weather) 

June 5 Recon of core and surrounding area Grounded (weather) 

June 6 Recon of areas south and east of core 

area 

Bluenose-East survey 

June 7 Grounded (weather) Grounded (weather) 

June 8 Bathurst visual west block survey Bluenose-East survey 

June 9  Bathurst visual east block survey Bathurst visual east block survey 

& lines between Bathurst and 

BNE 

June 10 Recon lines to the west of Ekati & 

return to Yellowknife 

Recon lines to the East of 

Kugluktuk & return to 

Yellowknife 

 

Considering the collar movements of Bathurst and Beverly collared cows, the results of the 

Bathurst reconnaissance survey and the reconnaissance survey observations of the NU 

biologists, we reasoned that the Bathurst herd’s main calving concentration as in past years 

was west of Bathurst Inlet with most of the collared Bathurst cows (12 of 17 in the Bathurst 

Inlet area) and that area should be the focus of the aerial photography. We reasoned further 

from the locations and movement patterns (generally westward) of the other 5 collared 

Bathurst cows just east and west of Bathurst Inlet, along with the westward-moving caribou 

trails reported by NU biologists, that a smaller portion of the Bathurst herd’s cows were east 

and west of Bathurst Inlet, in much lower numbers, and these areas should be visual strata 

for the Bathurst survey. All known Beverly collared cows were by June 8 far east of Bathurst 

Inlet (Figure 15a), so it appeared there had been a separation of the two herds just east of 

Bathurst Inlet. The movement of three of the 11 known Bathurst cows to the main Beverly 

calving concentration in the Queen Maud Gulf, while based on a limited sample, suggested 

that a portion of the Bathurst herd’s cows may have emigrated to join that herd (Figures 15a 

and 15b). 

 

Reconnaissance flying included the areas west and east of Bathurst Inlet and all collared 

cows in the area (Figures 17a and 17b). Areas north, west and east were also flown 
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extensively to make sure that no significant numbers of cows were missed. In the east, our 

reconnaissance lines adjoined the easternmost lines of the GN Beverly survey.  

 
Figure 17a: Reconnaissance survey of the Bathurst calving ground in June 2018 with 

densities of caribou seen. White squares are from areas where no caribou were seen, grey 

squares are from low-density areas (< 1 caribou/km2), and blue squares are from medium 

density areas (1-9.9 caribou/km2). Gold stars show locations of collared female caribou on 

June 8. One caribou in the lower visual east did not return a location for June 8 and the June 

7th location is shown. Full movement paths of collared caribou during the survey are shown 

in later sections of the report. Transects east of Bathurst Inlet were from the first day of flying 

on the GN Beverly survey in June 2018, courtesy of M. Campbell and D. Lee.  
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Figure 17b: Reconnaissance survey of the Bathurst calving ground in June 2018 with 

composition of caribou seen. Areas with cow-calf groups are red, areas with antlered cows 

are light green, and areas with non-breeders (non-breeding cows, bulls and yearlings) are 

blue. Gold stars are collared female caribou. Transects east of Bathurst Inlet were from the 

first day of flying on the GN Beverly survey in June 2018, courtesy of M. Campbell and D. Lee.  

 

Stratification: Photo Stratum and Visual Strata 

One photo stratum was defined for the Bathurst 2018 survey (Figures 17a and 17b), which 

included the majority of adult and breeding females and 12 of 17 collared cows in the survey 

area. This block was similar in size and location to the Bathurst photo block in June 2015 

(Boulanger et al. 2017). Two lower density visual blocks were also defined: a Visual West 

block west of Bathurst Inlet and a Visual East block east of Bathurst Inlet. 

Photo Stratum 

With photo planes using high-resolution digital cameras, it is possible for the planes to fly at 

different altitudes. Flying at a higher altitude increases the strip width and reduces the 

number of pictures but also reduces the resolution of the pictures as indexed by ground 

sample distance (GSD). GSD is a term used in aerial photography to describe the distance 
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between pixels on the ground for a photo sensor. In practical terms, the GSD for the aerial 

photos used in this survey translates into strip width and elevation AGL as follows (Table 3).  

 

Table 3: GSD for photo sensor used on Bathurst June 2018 caribou survey, along with 

associated elevation AGL and photographed ground transect strip width. Typical elevation 

and strip width used in earlier film photo surveys are included for reference. 

GSD (cm) Elevation AGL (feet) Strip 

width in 

m 

4 2,187 692 

5 2,734 866 

6 3,281 1,039 

7 3,828 1,212 

8 4,374 1,385 

9 4,921 1,558 

10 5,468 1,731 

Film Photos 2,000 914.3 

 

With blue skies on June 8, the Bathurst photo stratum was flown at GSD 7 (average elevation 

3,828 ft. (1,167 m) AGL) and a total of 1,715 photos were taken (Table 4, Figure 18). 
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Table 4: Stratum dimensions, transect dimensions, photo numbers and ground coverage for 

Bathurst photo survey block in June 2018. Actual coverage and photo numbers are in bold 

and underlined. 

Photographic stratum 

dimensions 

 
Photos at GSD 

(Elevation AGL in feet) 

Coverage at GSD 

Area 

(km2) 

Average 

Transect 

Width 

(km) 

Transects 

Sampled 

Total transect 

length (km) 

5 

(2,734) 

6 

(3,281) 

7 

(3,828) 

5 6 7 

1,159 35 15 525 2,389 2,003 1,715 40% 48% 56% 

 

 

Figure 18: Composite photo block west of Bathurst Inlet flown on June 8, 2018. The Hood 

River valley can be seen in an east-west direction in the upper half of the survey block. 
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Visual strata 

The Bathurst reconnaissance survey was flown June 4-10 by a single plane based at Ekati. 

Given forecasted weather conditions for June 8 and 9, visual survey flying was designed to 

allow strata to be flown within two days, with one plane for the Visual West stratum and two 

planes for the Visual East stratum. Estimates of density from the reconnaissance data 

suggested that each stratum had relatively equal low densities of caribou (0.15 and 0.13 

caribou/km2 for west and east strata respectively) and therefore allocation of effort was 

similar for the two strata. Based on logistics 12 and 18 transects were flown in the west and 

east strata with resulting levels of coverage of 16 and 18% respectively. Dimensions of photo 

and visual strata are in Table 5. 

 

Table 5: Final dimensions of photo and visual strata for the 2018 Bathurst calving photo 

survey. 

Stratum  Total 

Transects 

Possible 

# 

Sampled 

Transects 

Area of 

stratum 

(km2) 

Average 

Strip 

width 

(km) 

Transect 

area 

(km2) 

Coverage  

Photo  27 15 1,227.3 1.29A 682.7 56% 

West 

Visual 

12 12 2,305.6 0.8 368.3 16% 

East 

Visual 

18 18 4,661.9 0.8 824.5 18% 

 

Movements of collared caribou within and between reconnaissance and photo/visual 

blocks 

As described earlier, 17 active cow collars were in the Bathurst Inlet area during the June 

2018 survey, transmitted locations daily, and were used for survey planning. Twelve of these 

were in the photo stratum for the duration of the visual/photo survey (Figure 19). One 

collared cow moved from the Visual West to the Visual East stratum during the survey 

period, two were contained within the Visual East stratum and two moved out of the Visual 

East stratum during the visual survey. There was no location given for one of the caribou on 

June 8, however, it occurred in the stratum on June 7 but was out of the stratum on June 9. It 

was likely in the stratum during the survey based on the midpoint of the June 7 and June 9 
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locations (Figure 19). We note that reconnaissance flying to the south of the three survey 

blocks showed extremely low numbers of caribou present. Three additional collared cows 

had moved into the main Beverly calving ground far to the east and are not shown on this 

map.   

 
Figure 19: Locations of collared Bathurst female caribou and movements from the 

reconnaissance phase (June 5-7), photo survey (June 8th) and visual survey of the east 

stratum on June 9th. One collar near the south end of the Visual East block did not report a 

location on June 8, so no star is shown. 

 

Collared caribou that had movement rates of greater than 5 km/day were mainly located 

within the central regions of strata, suggesting that the strata contained the range of caribou 

movements as indicated by collared caribou. The one collared cow south of the visual strata 

during the survey was in an area where almost no caribou were seen during the 

reconnaissance flying (see Figure 17).  

 

In general, the observations of caribou in the Visual East and Visual West blocks confirmed 

the low numbers found during the reconnaissance survey (Figure 20). 
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Figure 20: Map of Bathurst June 2018 survey blocks showing the locations of caribou groups 

seen in the photo block from photos and in the visual blocks from observations June 8 and 9. 

Relative group sizes for the visual blocks are shown as varying sizes of circles, but not for the 

groups seen in the photo block (too many). 

 

Estimates of Caribou on Photo Stratum: Sightability 

Photo interpreters found that the sightability of caribou on photos was influenced by snow 

cover. If the ground was bare caribou were readily visible (Figure 21), however, caribou 

were not as easy to see with patchy snow, particularly when caribou were at the edges of 

snow patches. Overall, it took nearly twice as long to count the 2018 aerial photos (Bathurst 

and Bluenose-East) as in the last photo surveys in 2015 when the ground was predominantly 

bare (D. Fisher, GreenLink Forestry Inc., pers. comm.), to allow for comprehensive searching 

of all photos. 
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Figure 21: A zoomed-in portion of one of the Bathurst aerial photos from June 2018 survey. 

Most caribou and their shadows are readily visible. A caribou on the edge of a snow patch in 

bottom left corner is less clearly visible. There are 23 caribou on this photo. 

 

Initial quality control of photo counting was carried out by D. Fisher re-counting several 

hundred of the Bathurst and Bluenose-East photos counted by his staff. In addition, 

sightability of caribou on photos was estimated by having a 2nd observer from GreenLink 

Forestry independently re-count caribou on a subset of photos, without knowing what the 

first observer had found. The second observer was Derek Fisher, who is the most 

experienced observer of aerial photographs at the company. 
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The photo survey transect lines were resampled systematically using transects 

perpendicular to the original photo-plane transects. Two phases of sampling were 

conducted.  In the first phase, transects were sampled regardless of whether caribou were 

detected in the original counts. In the second phase, photos closest to the first phase transect 

line that contained caribou in the first phase were resampled. Using this approach, we tested 

whether all caribou were detected on photos even when they were not detected originally. 

The second phase still was a systematic sample but increased the sample size of photos with 

caribou counts, which were most useful for cross validation purposes. Figure 22 shows the 

photo resampling design. 

 
Figure 22: Systematic sampling design for cross validation of photos for the Bathurst June 

2018 calving ground survey. 

 

Overall, 161 photos were recounted, of which 87 contained caribou. Seventy-four additional 

caribou were counted in the second count, with a corresponding ratio of original to second 

count of 0.842 (Table 6). One assumption in this comparison is that the first and second 

counter were counting the same caribou on a given photo. To test this assumption the 

distances between points of counted caribou in the first and second count was measured in 

GIS to identify any counted caribou that were a further distance from the original counts. 
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This process did not identify any new caribou. One caribou was counted on a photo during 

the original counts but not counted in the second count. An additional 228 photos were re-

sampled by similar means as part of the Bluenose-East June 2018 survey, with similar results 

(Boulanger et al. 2019). 

 

Table 6: Summary of photo cross validation data set for Bathurst June 2018 aerial photos. 

The ratio of the original count to second count is an estimate of photo sightability. 

Original 

count 

Second 

count 

New caribou 

counted in 

second count 

Caribou not 

detected in 

second count 

Original 

count/second 

count 

393 467 74 1 0.842 

 

This cross-validation process can be modeled as a two sample mark-recapture sample with 

caribou being “marked” in the original count and then be “re-marked” in the second count. 

Using this approach avoids the assumption that the second counter detects all the caribou 

on the photo. The Huggins closed N model (Huggins 1991) in program MARK (White and 

Burnham 1999) was then used to estimate sightability. Table 7 below gives the results with 

the sightability from the first counter being very close to the ratio of the original to second 

count. The reason for this is that the second counter only missed one caribou not originally 

counted and therefore his sightability score was very high.    

 

Table 7: Estimates of sightability for the first and second counters on the Bathurst June 2018 

aerial photos, from the Huggins closed N model. 

Counter Estimate SE LCI UCI CV 

First 0.841 0.017 0.805 0.872 2.01% 

Second 0.997 0.003 0.982 1.000 0.25% 

 

The variance estimate from program MARK assumes that all caribou counted are 

independent, which is likely violated given that in many cases caribou occurred in larger 

groups. The violation of this assumption leads to over-dispersion of binomial variances and 
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a resulting negative bias. To confront this issue, we used a bootstrap method (Manly 1997) 

that bootstrapped based on caribou counted on photos. The assumption in this case is that 

counts of caribou on each photo are independent rather than all caribou counted being 

independent. The resulting estimate of SE was 0.042 with a coefficient of variation (CV) of 

4.7% which is more realistic, and this was used for subsequent calculations. Future photo 

counting efforts should classify counted caribou in groups to allow more focused methods of 

estimating sightability variance.   

Estimates of Total Caribou in Photo Stratum 

Table 8 below gives the initial estimates of caribou in the photo stratum and the estimates 

adjusted for photo sightability. We also corrected the initial estimates for differential strip 

widths, as was done in the 2015 surveys. The photo-sightability estimate was calculated as 

the initial estimate divided by photo sightability. Variance for the photo sightability was 

calculated using the delta method (Buckland et al. 1993). The resulting estimate was about 

800 caribou (16%) higher than the non-adjusted estimate. 

 

Table 8: Initial estimates of abundance in survey strata, estimated photo sightability and 

corrected estimates of abundance with photo sightability for Bathurst June 2018 calving 

photo survey. 

Initial estimate of N 

(not corrected) 

Photo sightability Photo-sightability 

corrected N estimate 

N SE CV p SE CV N SE CV 

4,245.7 580.34 0.136 0.842 0.042 0.050 5,043.4 734.5 0.146 

 

Double Observer Analysis and Estimates of Total Caribou in Visual Strata 

Detailed descriptions of the double observer methods and results are provided in Appendix 

1. Data from both the Bathurst and Bluenose-East surveys were combined as some survey 

crews flew portions of both surveys. Overall, double observer corrected estimates (using the 

MRDS R package) were about 5% higher than non-double observer estimates. Precision was 

lower than for uncorrected count-based estimates but still acceptable (Table 9).    
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Table 9: Standard strip transect and corrected double observer model estimates of caribou 

on Bathurst visual strata in 2018. 

Stratum Caribou Standard estimate Double observer corrected 

estimate 

 

 
counted Estimate SE CV Estimate SE Confidence 

interval 

CV 

Visual 

West 

88 551 132.1 24.0% 567 140.50 332 970 24.8% 

Visual East 220 1,244 286.7 23.0% 1,309 332.70 773 2,216 25.4% 

Total 369 1,795 151.7 17.6% 1,877 360.9 1,265 2,783 19.2% 

 

Estimates of Total Caribou on the Calving Ground 

The estimate of total caribou at least one year old on the calving ground (6,919) is given in 

Table 10 below. The CV was slightly high due to the aggregation of caribou (clumped 

distribution) in the photo stratum as well as the added variance from estimating sightability 

of caribou on the photos.    

 

Table 10: Estimates of caribou numbers (at least one year old) in photo and visual Bathurst 

strata in June 2018. These are corrected for sightability. 

Strata N SE N Conf. Limit CV Density 

Photo 5,043 734.5 3,696 6,881 0.146 4.11 

West Visual 567 140.5 332 970 0.248 0.24 

East Visual 1,309 332.7 773 2,216 0.254 0.27 

Total 6,919 818.5 5,415 8,843 0.118 
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Composition Survey in June 2018 

A composition survey was conducted in the Bathurst survey area June 13-16, which was five 

to eight days after the photo and visual survey. Review of the locations of collared females 

suggested that minimal movement occurred during this time with collared females inside 

the photo stratum on June 8 remaining within it (Figure 23). One additional collared cow 

that was south of the photo stratum on June 8 moved into this stratum, thus the composition 

survey results were still representative of the distribution of Bathurst caribou females. In 

addition, daily movement rates for Bathurst collared cows were below 5km/day on June 8 

and remained there the following week (Figure 11).  

 

Figure 23: Locations of collared females between the dates of the Bathurst photo and visual 

strata flown June 8 and 9, and the composition survey flown June 13-16.  
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The composition survey systematically covered the photo stratum (Figure 24), which 

confirmed stratum boundaries and showed that most breeding cows were contained within 

this stratum. The Visual West block had some cow-calf groups and a higher proportion of 

non-breeding cows than the photo block. The Visual East stratum mainly contained bulls, 

yearlings and a few non-breeding cows. The numbers of breeding cows, non-breeding cows, 

yearlings and bulls within each stratum are listed in Table 11. 

 
Figure 24: Helicopter flight paths and caribou groups classified during calving ground 

composition survey of Bathurst caribou, June 13-16, 2018. The size of the pie charts is 

proportionate to the number of caribou classified in a group. Proportions of age-sex classes 

make up the individual pie sections. 
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Table 11: Summary of composition survey results on Bathurst calving ground June 2018 in 

photo and visual strata. 

Stratum # 

groups 

Adult females 

  

Yearlings Bulls Total 

caribou 

(1 yr+) 

  Total breeding non-

breeding 

   

Photo 80 1,517 1,134 383 242 0 1,759 

Visual East 38 46 20 26 33 36 115 

Visual West 52 135 72 63 94 34 263 

 

Estimates of the proportions of adult females and breeding females were then derived with 

variance and confidence limits estimated via bootstrap methods (Table 12). 

 

Table 12: Proportions of breeding females and adult females from composition survey on 

Bathurst calving ground June 13-16, 2018. Proportions are expressed as percentages of 

caribou at least one year old. 

Stratum Estimated 

Proportion 

SE Confidence Limit 

(Upper and Lower) 

Breeding females 

Photo 0.645 0.029 0.581 0.695 

Visual west 0.274 0.043 0.185 0.354 

Visual east 0.174 0.044 0.098 0.266 

Adult females 

Photo 0.862 0.020 0.814 0.896 

Visual West 0.513 0.041 0.429 0.593 

Visual East 0.400 0.059 0.284 0.524 

 

Estimates of Breeding and Adult Female Caribou 

Estimates of the numbers of breeding females (Table 13) were derived by the product of 

caribou at least one year old (Table 10) and the proportion of breeding females in each 

stratum (Table 12). Estimates of the numbers of adult females (Table 14) were similarly 

derived from the product of caribou at least one year old (Table 10) and the proportion of 

adult females in each stratum (Table 12). 
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Table 13: Estimates of number of breeding females based upon initial abundance estimates 

and composition surveys on Bathurst calving ground June 2018.  

Stratum Caribou Proportion of 

breeding 

cows 

Number of Breeding Females 

 
N CV.N pb CV N SE Conf. Limit CV 

Photo 5,043 0.146 0.645 0.045 3,253 495.8 2,350 4,502 0.152 

West Visual 567 0.248 0.274 0.157 155 45.6 82 292 0.294 

East Visual 1,309 0.254 0.174 0.253 228 81.7 110 474 0.358 

Total 6,919 
   

3,636 504.6 2,709 4,880 0.139 

 

Table 14: Estimates of numbers of adult females based upon initial abundance estimates 

and composition surveys on Bathurst calving ground June 2018.  

Stratum Caribou Proportion of 

adult cows 

Number of Adult Females 

 
N CV.N pa CV N SE Conf. Limit CV 

Photo 5,043 0.146 0.862 0.023 4,347 641.1 3,174 5,954 0.147 

West Visual 567 0.248 0.513 0.080 291 75.7 166 511 0.260 

East Visual 1,309 0.254 0.400 0.148 524 153.9 286 960 0.294 

Total 6,919    5,162 663.7 3,935 6,771 0.129 

 

The ratio of breeding females to adult females was 70.4%, suggesting a fair-good proportion 

of pregnant females compared to previous survey years. The proportion of breeding females 

in June 2015 was lower (60.9%; Boulanger et al. 2017). 

Fall Composition Survey October 2017 

A composition survey was conducted 23-25 October 2017 to estimate the bull-cow ratio of 

the Bathurst herd. Overall there were 39 groups observed with totals of bulls, cows and 

calves summarized in Table 15. Bootstrap methods were used to obtain SEs on estimates 

(Table 16).  
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Table 15: Summary of observations from fall composition survey on Bathurst herd October 

23-25, 2017.  

Cows Bulls Calves Groups 

940 532 431 39 

 

Table 16: Estimates of the bull-cow ratio, proportion cows, and calf-cow ratio from the fall 

composition survey on Bathurst herd October 2017.  

Indicator Estimate SE Conf. Limits CV 

Proportion cows 0.629 0.017 0.596 0.666 2.7% 

Bull-cow ratio 0.592 0.044 0.501 0.678 7.4% 

Calf-cow ratio 0.429 0.018 0.399 0.466 4.1% 

 

Extrapolated Herd Estimates for Bathurst Herd  

Estimates of adult herd size (caribou at least two years old) for the Bathurst herd in 2018 

are presented in Table 17. The estimate based on an assumed fixed pregnancy rate uses a 

value of 0.72 (Dauphiné 1976) while the estimated proportion of breeding females in June 

2018 was 0.704, which resulted in relatively similar extrapolated herd estimates (8,207 vs 

8,029; Table 17). The preferred estimate uses the proportion of females, which is simply the 

estimate of adult females (5,162) divided by the proportion of cows in the herd (0.629) from 

the fall 2017 survey. Log-based confidence limits, which were used for other estimates as 

well as traditional symmetrical confidence limits (estimate ± t*SE) are given. In most cases 

log-based limits give better representation of confidence estimates than traditional 

symmetrical methods because the distribution of estimates has a slight positive skew. 

However, previous analyses have used the symmetrical method. The actual difference in CI’s 

is relatively minor. 

Table 17: Extrapolated herd size estimates for the Bathurst herd in 2018 based on two 

estimators. The estimate based on proportion of adult females is the preferred one and has 

a smaller variance. 

Method N SE Log-based CI Symmetric 

Traditional CI 

CV 

Proportion of adult females 8,207 1079.0 6,218 10,831 5,920 10,494 13.1% 

Constant pregnancy rate 

(0.72) 

8,029 1390.9 5,565 11,583 5,064 10,993 17.3% 
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Trends in Numbers of Breeding and Adult Females and Herd Size 2010-2018 

Estimates of breeding cows, nonbreeding cows and (total) adult cows in the Bathurst herd 

are shown in Figure 25 for surveys 2009-2018. A roughly stable trend 2009-2012 was 

followed by significant declines to 2015 and 2018. Reductions from 2015 to 2018 in 

estimates of breeding females were 55.0%, in adult females 61.0% and in overall herd size 

58.5%. The reduction in herd size indicates an annual rate of decline of 25.5% 2015-2018. 

These reductions consider only the numbers of caribou found on the June 2018 Bathurst 

survey area (and associated extrapolated herd sizes), and do not consider the apparent loss 

of some of the herd to the Queen Maud Gulf calving ground. The proportion of adult females 

classified as breeding was higher (70.4%) in 2018 than in 2015 (60.9%).  

 
Figure 25: Estimates of the number of breeding females (green), non-breeding females 

(light brown) and adult females (summed bars) in the Bathurst herd 2010-2018. 

 

Demographic Analysis of Trends in the Bathurst Herd 

The Bayesian state space model (Humbert et al. 2009, Kery and Royle 2016) was used to 

estimate longer term trends in the Bathurst data set. For this analysis, trend (log λ) was 

modeled as a random effect, therefore allowing assessment of variation in λ in intervals 

between surveys.  
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For breeding females, overall trends were significant (p=0.025) with an overall λ estimate 

for the entire data set (1985-2018) of 0.88 (0.79-0.98) (Figure 26). 

 
Figure 26: Trends in Bathurst breeding females 1986-2018, as estimated by the Bayesian 

state space model. The left graph is for the full extent of the data set and the right graph is 

zoomed into the period of 2009-2018. Field estimates are given as red dots (with confidence 

limits) and model predictions are shown as blue lines with confidence intervals as hashed 

lines. 

 

Of greatest interest is trend since 2009, which suggested an initial increasing trend up to 

2012, where the geometric mean of λ (3 year) was 0.95 (CI=0.87-1.06), before declining to 

0.78 (CI=0.68-0.91) in 2018 (Figure 27). Trend of breeding females will be influenced both 

by abundance of adult females and pregnancy rate.    
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Figure 27: Estimate of λ for Bathurst breeding females 1989-2018, as estimated by the 

Bayesian space model analysis. Model predictions are shown as blue lines with confidence 

intervals as hashed lines. A λ of 1.0 indicates a stable population. 

 

Trends in numbers of adult Bathurst females (Figure 28) were also significant for the entire 

data set (p=0.045) with an overall λ estimate of 0.88 (CI=0.80-0.99) for the entire (1985-

2018) data set (Figure 29).  

 
Figure 28: Trends in numbers of adult Bathurst females 1986-2018, as estimated by the 

Bayesian state space model. The left graph is for the full extent of the data set and the right 

graph is zoomed into the period of 2009-2018. Field estimates are given as red dots (with 

confidence limits) and model predictions are shown as blue lines with confidence intervals 

as hashed lines.  
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Figure 29: Estimates of λ for adult Bathurst females 1989-2018, as estimated by the 

Bayesian state space model. Model predictions are shown as blue lines with confidence 

intervals as hashed lines. A λ of 1.0 indicates a stable population. 

 

Estimates of λ in adult Bathurst females were also relatively similar in trend to the breeding 

female estimates, with the exception of the 2012-2018 period where a trend of decreasing λ 

is evident, resulting in a three year geometric mean estimate of 0.76 (CI=0.66-0.7) in 2018 

(Figure 29). 

In general, densities of caribou in the core Bathurst area have decreased in parallel with 

overall trends since 2012. In 2012, densities in the core area did increase in unison with a 

smaller more aggregated core calving area. An analysis of trends in core calving ground area 

and related densities is given in Appendix 4. 

 

Demographic analysis using multiple data sources 

Survival analysis of collared cows 

Collar data from adult Bathurst females were used to estimate annual survival rates 1996-

2018. Of most interest was the interval 2009-2018 when management actions limited 

hunting mortality and collar sample sizes were increased after 2014. Estimates of monthly 

mortality, which is the ratio of collar mortalities to collars available, indicate higher mortality 

rates in the summer months of 2010-2014 followed by lower levels of mortality from 2014 
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to 2018 (Figure 30). A collar history plot that details individual collar fates is given in 

Appendix 2. 

 
Figure 30: Summary of monthly collared cow mortality data for Bathurst herd 2009-2018. 

Individual collar histories for recent years (i.e. since 2016) are given in Appendix 2. 

 

The total data set is summarized in Table 18 with corresponding cow survival rate estimates 

for each year. Initial collar sample sizes were very low in 1996 and 1997 (<10), then 

increased somewhat 1998-2014 (10-20) with an average of 25-26 in 2015-2017. As a result, 

annual survival estimates have a high variance and should be interpreted with caution.  
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Table 18: Summary of Bathurst collar sample sizes and survival estimates. 

Caribou 

Year 

Mortalities Live collar sample sizes Yearly survival estimates 

 Total 

 

Collar 

months 

Mean Min Max Estimate SE Conf. Limit 

1996 2 101 8.4 7 10 0.79 0.13 0.44 0.95 

1997 2 85 7.1 6 12 0.75 0.15 0.38 0.94 

1998 7 174 14.5 5 21 0.52 0.14 0.27 0.76 

1999 1 161 13.4 13 14 0.92 0.07 0.61 0.99 

2000 3 158 13.2 12 15 0.79 0.11 0.51 0.93 

2001 6 123 10.3 5 13 0.50 0.14 0.25 0.76 

2002 2 136 11.3 9 15 0.86 0.09 0.58 0.97 

2003 5 117 9.8 7 13 0.58 0.14 0.31 0.82 

2004 4 136 11.3 6 22 0.66 0.14 0.35 0.87 

2005 4 187 15.6 13 19 0.78 0.10 0.53 0.91 

2006 3 199 16.6 15 22 0.85 0.08 0.62 0.95 

2007 6 213 17.8 15 21 0.71 0.10 0.48 0.86 

2008 2 210 17.5 12 23 0.87 0.09 0.59 0.97 

2009 4 135 11.3 7 20 0.61 0.15 0.31 0.85 

2010 8 151 12.6 8 20 0.53 0.13 0.29 0.76 

2011 11 167 13.9 9 22 0.46 0.11 0.26 0.67 

2012 11 196 16.3 14 21 0.51 0.10 0.31 0.70 

2013 6 145 12.1 7 19 0.55 0.14 0.28 0.79 

2014 5 236 19.7 14 32 0.78 0.09 0.55 0.91 

2015 6 319 26.6 23 31 0.81 0.07 0.63 0.91 

2016 3 306 25.5 21 31 0.88 0.06 0.69 0.96 

2017 3 303 25.3 19 31 0.87 0.07 0.67 0.96 

 

The annual cow survival rate estimates are plotted in Figure 31, which suggests an increasing 

trend in cow survival after 2014, albeit still with high variance due to limited collar numbers.    
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Figure 31: Annual survival rate estimates 1996-2018 for Bathurst adult females based on 

collared female caribou. 

 

Bayesian state space integrated population model (Bayesian IPM) 

The main objective of the Bayesian IPM was to provide refined estimates of demographic 

parameters using all available field data. For the Bathurst herd, temporal variation in main 

parameters (cow/yearling survival, calf survival) was modeled as random effects. A more 

detailed technical description of the model, including tests of model parameters and the 

associated R code, is given in Appendix 3. 

The Bayesian IPM fit most field measurements adequately (Figure 32). The main exceptions 

were overestimates of cows and cows+bulls (compared to extrapolated estimates) in 2018, 

which is discussed later in the report. Also, in some cases the proportion of breeding females 

estimates did not align well with field estimates. Confidence in model predictions tended to 

be highest for the years in which there were field estimates. 
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Figure 32: Predictions of demographic indicators from Bayesian model analysis compared 

to observed values, for Bathurst herd 1985-2018. The solid blue lines represent model 

predictions and confidence limits are shown as hashed blue lines. The red points are field 

estimates with associated confidence limits. Spring calf:cow ratios are flown in March or 

April and are also called late-winter surveys. Estimated numbers of cows and herd size 

(bulls+cows) show the more recent ten-year period to facilitate interpretation. 

 

We modeled summer (June - late October) and winter (October - June) calf survival with the 

transition being the fall rut when fall composition surveys occur (Figure 33). This 

parameterization takes advantage of years where fall and spring calf cow surveys occur, 
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therefore allowing assessment of change in proportion calves between June calving ground 

surveys, October fall surveys, and March/April late winter surveys and subsequent 

estimation of calf survival for each period. As found in previous studies (Gunn et al. 2005), 

summer survival is consistently lower than winter survival, when calves are larger. We note 

that the survival rates in the graphs below are expressed on the annual scale for comparison 

purposes. The actual rates will be different (slightly higher) given that summer or winter is 

shorter in time than a year.  

 
Figure 33: Trends in model-based summer and winter and overall calf survival for the 

Bathurst herd 1985-2018. 

 

Overall calf productivity, which is basically the proportion of adult females that produce a 

calf that survives the first year of life, can be derived as the product of fecundity (from the 

previous caribou year) and calf survival (from the current year) (Figure 34). Estimates from 

Figure 34 suggest that productivity has not returned to levels observed prior to 1997 (mean 

productivity=0.46) in the 2011-2018 period (mean productivity=0.25). A potential negative 

trend in proportion of breeding females is evident as well as lower calf survival in the past 

ten years. As discussed later, environmental covariates and trend models will be used to 

further explore demographic trends and mechanisms affecting herd productivity. 
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Figure 34: Trends in a) fecundity, b) annual calf survival and c) productivity (which is the 

product of the previous year’s fecundity times the current year calf survival) for Bathurst 

herd 1985-2018. Spring calf cow ratios, which are lagged by one year, so that they 

correspond to the productivity/caribou year prediction of the model, are shown for 

reference purposes. 

 

Spring calf-cow ratios, which are recorded in March or April, are overlaid in the productivity 

graph (Figure 34). Note that the spring calf-cow ratio is influenced by cow survival, calf 

survival as well as fecundity and therefore will not correspond directly to productivity. It 

will be greater than actual productivity because lower cow survival rates, which influence 

the count of cows in the spring, will inflate calf-cow ratios. The model predictions of spring 

calf-cow ratios, which account for cow survival, are shown in Figure 34. In addition, the 

model uses both calf cow ratios and proportion breeders (estimated during calving ground 

survey years) to estimate fecundity.  In some cases, this results in poor model fit if calf cow 

ratios do not correspond well with the proportion of breeding cows estimated on the calving 

ground. In all cases the field estimates are within the confidence limits of the corresponding 

demographic model estimates. 

 

One of the most important determinants of herd trend is adult cow survival since this directly 

influences the overall productivity of the herd. Collar-based point estimates and modeled 

annual and three-year average values for cow survival are shown in Figure 35. The dashed 

horizontal line indicates survival level needed for herd stability at mean productivity levels 

of 0.30 (2015-2018). The shaded region represents the range of cow survival levels needed 

for population stability across lowest observed levels of productivity (2015: 17%) to higher 
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levels of productivity (2016:45%) during the 2015-2018 period (Figure 35). If productivity 

is at levels observed from 2015-2018 (0.31) then cow survival would need to be 0.88 for 

stability.   

 
Figure 35: Trends in Bathurst cow survival 1985-2018 from Bayesian IPM analysis and 

collars. The solid blue lines represent model predictions and confidence limits are the hashed 

blue lines. A) The left graph shows the full time series with model estimates of survival 

denoted by blue lines, and “natural survival” with hunting mortality removed denoted by a 

green line. The red points are observed field estimates from collars with associated 

confidence limits. B) The right graph shows the empirical and modeled estimates of cow 

survival since 2010, when harvest restrictions were placed on the Bathurst herd. The dashed 

horizontal line indicates cow survival level needed (mean survival of 0.89) for herd stability 

at mean productivity levels of 0.30 (2015-2018). The shaded region represents the range of 

cow survival levels (0.85-0.93) needed for population stability across lowest observed levels 

of productivity (17%) to higher levels of productivity (45%) during the 2015-2018 period 

as shown in Figure 34c. 

 

Model-based estimates of cow survival suggested an increasing trend in cow survival from 

2012 to 2018 with a three-year average survival of 0.81 (CI=0.75-0.87) for the 2014-2017 

calving year period. The model estimate of cow survival for the caribou year of 2017 (which 

spans from June 2017 to May 2018) was 0.82 (0.69-0.92). The estimate of cow survival in 

2015 using the OLS model was 0.78 (CI=0.74-0.89) which compares to the Bayesian model 

estimate of 0.79 (CI=0.66-0.90) for 2015. While survival rates are potentially increasing, they 

still are below levels needed for herd stability as indicated by the grey zone in Figure 35.  
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Comparison of natural (green line) and observed survival rates (blue line) in Figure 35 

illustrates the increasing impact of harvest on cow survival rates up to 2009 when harvest 

was reduced. In 2008, observed cow survival (including harvest) was 0.69 (CI=0,60-0.76) 

compared to a natural survival level of 0.87 (CI=0.76-0.96) during this time, assuming an 

annual cow harvest of 5,000. When harvest was reduced, observed and natural survival rates 

were similar. Future modeling will further consider variation in harvest rates and potential 

overall trends in natural survival when historic harvest is accounted for. 

 
Figure 36: Estimates of bull survival for the Bathurst herd 1985-2018. The blue line 

represents observed survival whereas the green line represents natural survival with 

harvest mortality removed. Because harvest was very low 2010-2018, observed and natural 

mortality were similar. 

 

Bull survival was estimated at 0.71 (0.52-0.91) in 2017 which is similar to the estimate in 

2015 (0.72 (CI=0.59-0.92) (Figure 36).  

Preliminary assessment of effects of emigration on estimate of Bathurst caribou  

Population rates of change (λ) for cows suggest a rate of 0.92 (CI=0.83-0.99) 2015-2018 

(Figure 37), which is higher than the rate indicated by adult cow estimates from the calving 

ground surveys of 0.76. The most likely reason for this difference is the direct impact of 

emigration of cows on the adult female calving ground survey estimate. 
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Figure 37: Overall trends (λ) in adult cows in the Bathurst herd 1985-2018 from the 

Bayesian model analysis. A value of 1.0 indicates stability. 

 

Predicted numbers of breeding cows, adult cows, and bulls from the demographic model in 

2018 were higher than calving ground estimates. For example, the estimate of breeding cows 

for the demographic model in 2018 was 5,551 (CI=1,935-9,591) compared to the calving 

ground-based estimate of 3,636 (CI=2,709-4,880). The demographic model estimate is 35% 

higher, although the confidence limits of the demographic model estimate overlap the field 

estimate. The likeliest reason for this is that the demographic information used in the model 

is based on caribou that were in the Bathurst herd up to the 2018 survey, and the 2018 

breeding female estimate is only one of many data points used to inform the model. Basically, 

the model tolerates a slight lack of fit to the breeding female estimate in order to fit the other 

field estimates such as proportion breeding, calf-cow ratios, and cow survival rates. In this 

context, demographic predictions are less influenced by emigration of some Bathurst cows 

to the Queen Maud Gulf in 2018, which reduced breeding female estimates.   

We conducted a sensitivity analysis of estimates to inclusion of the 2018 breeding female 

estimate, which was influenced by movements of cows to the Queen Maud Gulf. Estimates of 

cow survival when the 2018 adult female estimate were excluded were 0.85 (CI=0.74-0.93) 

for the 2017 calving ground year compared to 0.82 (CI=0.69-0.92) when the 2018 data point 

was included. The three-year average survival rate was 0.84 (CI=0.78-0.89) compared to 

0.81 (CI=0.75-0.87) when the 2018 data point was included. Therefore, exclusion of the 2018 
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breeding female estimates boosted survival rates by 3%. Sensitivity analysis results for other 

parameters are given in Appendix 3. 

The demographic model in this report will be further refined in the future. Potential 

refinements include more direct modeling of fidelity to the Bathurst calving ground using 

ratios of caribou that emigrate from the Bathurst calving ground. One of the challenges of 

this analysis is that we only had estimates of fidelity for collared cows with no estimates of 

fidelity for yearlings, calves, and bulls. It may be possible to partially estimate fidelity of bulls 

by proximity to calving grounds as well as get direct estimates of bull survival from the bull 

collars. In addition, harvest in the current version was modeled as a fixed rate which did not 

account for uncertainty in actual harvest particularly in the historic data set. Methods will be 

used to better incorporate uncertainty in harvest estimates which may help better refine 

estimates of natural survival. Finally, environment covariates will be used to model temporal 

trends in demographic parameters in unison with other trend models. The use of 

environmental covariates in previous demographic analyses up to 2016 (Boulanger and 

Adamczewski 2017) suggested possible linkages; however the recent 2017-2018 

environmental data were not available for this analysis. 

Estimation of Bathurst adult females, including emigration to the Queen Maud Gulf 

The Lincoln-Petersen mark-recapture estimator (NLP) based estimate of adult Bathurst cows 

that occurred both on the Bathurst calving ground and in the Queen Maud Gulf calving area 

was 7,098 (CI=4,432-11366, CV=23%), assuming that the proportion of known Bathurst 

collared cows (8/11) on the Bathurst calving ground was indicative of the overall 

distribution of cows in the entire herd. The corresponding estimate from the survey was 

5,162 adult females in the Bathurst survey area, suggesting that 1,936 (CI=497-4,595) were 

in the Queen Maud Gulf coastal calving area. This estimate should be interpreted cautiously 

since it is based on only 11 collared caribou. 

Estimates of adult females were generated using the demographic model for the Bathurst 

herd with and without the 2018 data point included (Figure 38). The demographic model 

attempted to balance the input from collared caribou, composition surveys, and previous 

survey estimates to estimate the number of adult females in 2018. The resulting estimate 
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with the 2018 data point included was 7,833 adult females (CI=5,329-11,631, CV=21%), 

which was 35% higher than the corresponding observed estimate on the calving ground 

(5,162 CI=3,935-6,771, CV=13%). In addition, as discussed earlier, the demographic model 

estimate of adult females was less directly influenced by emigration of females to the Queen 

Maud Gulf coastal calving area in 2018 (which reduced the calving ground adult female 

estimate). Therefore, it would be expected that the demographic model estimate would be 

higher than the calving ground estimate, perhaps approaching the NLP estimate of 7,098. 

Regardless, confidence intervals overlapped for the two estimates and therefore the 

difference could be expected by chance.    

The demographic model was then run without the 2018 adult female estimate as part of the 

data set, therefore considering a scenario where all caribou occurred in the core Bathurst 

calving ground. The resulting estimate (11,423 CI=7,620-16,190) was 30% higher than when 

the 2018 adult female estimate was included in the demographic model run. The ratio of the 

estimates with and without the 2018 estimate included was 69% (CI=27-69%). This 

provides an alternative estimate of the proportion of Bathurst cows that remained on the 

traditional calving ground; this would mean that 31% of the cows had emigrated to the 

Queen Maud Gulf coastal calving area. This is relatively similar to the Lincoln-Petersen based 

estimates of 72% of the cows on the traditional Bathurst calving ground and 28% in the 

Queen Maud Gulf coastal calving area, based on collars. However, both estimates should be 

used with caution as one is based on model projections and the other on a limited number of 

collars.  

The field and model-based estimates that include the Bathurst cows that appear to have 

emigrated to the east are still lower than the estimate of adult females on the calving ground 

in 2015 (13,264, CI=8,312-18,216) suggesting that substantial decline of the Bathurst herd 

has occurred even when emigration in 2018 to the Queen Maud Gulf/Beverly calving ground 

is considered. More exactly, the collar-based estimate (7,098, CI=4,432-11,366) was 46% of 

the 2015 adult cow estimate resulting in an annual rate of decline of 23%. The estimated 

annual rate of decline based on the demographic model estimate of 11,423 (CI=7,620-
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16,190) was 5%, however, this estimate should be treated cautiously given limitations in 

directly comparing field estimates with demographic model estimates. 

 
Figure 38: Field and model-based estimates of adult females on the Bathurst calving ground 

compared to estimates that were adjusted to include Bathurst females that calved on the 

Queen Maud Gulf coast calving area in 2018. Field estimates include the base estimate of 

adult females, and the base estimate of adult females divided by the proportion of collars 

that occurred on the Bathurst calving ground. Demographic model estimates include 

Bayesian IPM runs with the 2018 adult female estimate included and excluded. 

 

Exploration of Potential Reasons for Decline in Herd Size 

The apparent large decline in breeding and adult females in the Bathurst herd 2015-2018 

could have resulted from (1) missing female caribou based on limited survey coverage or 

sightability, (2) movement of female caribou to adjacent calving grounds, and (3) 

demographic changes within the herd (low pregnancy rates, reduced calf survival, or 

reduced survival of adult caribou). We considered the likelihood of each factor contributing 

significantly to the estimated reduction in abundance. 

Survey conditions and female caribou not occurring in strata 

Survey conditions were challenging during the Bathurst 2018 survey; in particular, the snow 

conditions made caribou more difficult to see than on previous surveys with predominantly 

bare ground. It is possible that the counts from the two visual strata under-estimated true 

abundance due to poor sighting conditions. However, 96.9% of the estimated breeding 
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females and 84.2% of the estimated adult females for the overall survey area were estimated 

from the photo stratum. The comparable figures in 2015 were a very similar 96.2% of 

breeding cows and 88.9% of adult females from the photo stratum (Boulanger et al. 2017). 

In the photo stratum for 2018, extra time spent counting caribou on photos and the double 

observer check on photos provided confidence that sightability was >84% and thus that 

caribou missed had been accounted for. In addition, the 17 active collared females in the 

Bathurst Inlet area were accounted for in the three survey strata. One collared cow was south 

of the visual and photo strata at the time of the aerial photography June 8-9, but 

reconnaissance flying in this area showed there were very few caribou in that area (see 

Figure 17). Extensive reconnaissance flying north, south and west of the three survey strata 

demonstrated that there were very few caribou in these areas.  

There remains a possibility, based on very low densities of caribou observed by GN biologists 

(Figure 17) beyond the eastern boundary of the Bathurst East Visual block, that a few 

Bathurst cows were found further east. However, GN biologists observed caribou trails to 

the east of that block in the snow predominantly leading northeast to the main Beverly 

calving ground, and the Beverly collared cows continued to move north and east in the first 

and second weeks of June (M. Campbell, pers. comm.). The East Visual stratum contributed 

6.3% of the estimated breeding females and 10.1% of the estimated adult females in the 

survey area; the photo stratum, as in previous Bathurst surveys, accounted for the vast 

majority of the female caribou. Overall, we believe that the June 2018 Bathurst estimates of 

breeding females, adult females and herd size are representative of the herd and that 

sightability and distribution issues had little influence on the survey outcome. 

Movement to Adjacent Calving Grounds and Ranges 

Figures 12-16 earlier in this report documented movements of collared Bathurst caribou in 

the vicinity of Bathurst Inlet in the spring of 2017 and particularly in the spring of 2018, as 

these collar movements affected the design of the survey and interpretation of the results.  

In this section, collar fidelity is further assessed for 2018 with a comparison to previous 

years and neighbouring herds. Figure 39 displays movement in the mean location of calving 

for collared females that were monitored for successive years, for the Bathurst herd and its 
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neighbours; annual fidelity is shown for 2009-2018. The head of the arrow is the mean 

location for the current year and the tail is the location for the previous year. In general, 

collared female caribou have shown reasonable fidelity to the Bathurst calving ground until 

2018, when three collared caribou moved to the Beverly calving ground in the Queen Maud 

Gulf coastal calving area. Those three collared cows were monitored through the summer of 

2018. One died in July and the other two continued to move with collared female Beverly 

caribou; i.e. there was no apparent return to the Bathurst herd. 
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Figure 39: Yearly fidelity and movements to calving grounds in the Bluenose East (blue), 

Bathurst (red), and Beverly (green) herds 2009-2018. The head of the arrow indicates the 

current calving ground in the given year and the tail indicates the mean location from the 

previous year calving ground. 
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Frequencies of movement events between calving grounds for the Bathurst herd and 

neighbouring herds were assessed for collared female caribou monitored for consecutive 

years (Figure 40). A pair of consecutive June locations for a collared female was a single event 

or data point. Overall, the rates of switching were low 2010-2015 with 254 returns to the 

same calving ground and five switches for the three herds, indicating an overall 98% fidelity. 

Over the period 2016-2018, there were 174 returns to the same calving ground and three 

switches for the three herds, indicating again an overall fidelity of 98%. The low rate of 

switching of collared cows is consistent with previous estimates of about 3% switching and 

97% fidelity in the Bathurst herd (Adamczewski et al. 2009) and similar fidelity in the Cape 

Bathurst, Bluenose-West and Bluenose-East herds  (Davison et al. 2014). However, the only 

three switches between 2016 and 2018 were the three of 11 Bathurst collared females 

(27%) in June 2018. Movements of collared Bathurst bulls in spring 2018 (Figure 16) also 

suggested an unexpected degree of movement into the inland areas adjacent to the Queen 

Maud Gulf after collared males and females from the two herds were strongly mixed all 

winter (Figure 14).  
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Movement events: 2010-2015 

 

Movement events: 2016-2018 

 

Figure 40: Frequencies of collared caribou movement events for the Bathurst and 

neighbouring Bluenose-East and Beverly herds 2010-2015 and 2016-2018 based on 

consecutive June locations. The curved arrows above the boxes indicated the number of 

times a caribou returned to the same calving ground in successive years. The straight arrows 

indicate movement of caribou to other calving grounds.   

 

Demographic Change: Adult Survival, Calf Productivity and Calf Survival 

Comparison of the 2015 and 2018 Bathurst June survey results shows declines by more than 

half in estimates of breeding females (55.0%), adult females (61.0%) and overall herd size 

(58.5%). Part of this decline is due to a proportion (approximately 27% based on three of 11 

collared cows) of Bathurst cows calving on the Beverly/Queen Maud Gulf calving ground as 

discussed earlier (Figure 38). Demographic analysis described earlier indicates this decline 

is in part attributed to adult cow survival rates (estimated for 2017-2018 at 0.82) that have 

improved since 2015 (Figure 35) but continue to be below levels associated with stable 

populations (0.84 to 0.90).  Calf survival has also been low overall in the past ten years 

(Figure 34). Overall calf productivity (the product of fecundity and one-year calf survival) in 

the 2011-2018 period (mean productivity of 0.25) was well below the levels observed prior 

to 1997 (mean productivity=0.46) and is well below levels associated with stable 

populations (Figure 34). Both productivity and cow survival would need to increase 
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substantially to reach levels associated with a stable population. We note that demographic 

model estimates from a model that used the 2018 data point will be influenced by the 

emigration event in 2018. The three-year average survival rate was 0.84 (CI=0.78-0.89) with 

the 2018 adult female estimate excluded compared to 0.81 (CI=0.75-0.87) when the 2018 

adult female estimate was included. Therefore, survival estimates are still on the lower level 

needed for herd recovery given current levels of productivity, regardless of model scenario 

considered. 

Incidental Sightings of Other Wildlife 

Sightings of other wildlife during the June 2018 calving ground surveys are listed in Table 

19. Observations for both the Bathurst and the Bluenose-East surveys are included for 

convenience. Of particular interest are the sightings of wolves and grizzly bears as key 

predators of young caribou calves. There were 29 grizzly bear sightings and five wolf 

sightings on the Bathurst calving ground, and 44 grizzly bear sightings and eight wolf 

sightings on the Bluenose-East calving ground. In general this is consistent with previous 

calving ground surveys of these two herds, which have shown substantially more bears than 

wolves.  

Table 19: Incidental sightings of other wildlife during June 2018 calving ground surveys 

from reconnaissance flying, visual blocks, and composition surveys. Note that some areas 

were flown more than once, thus some individuals may have been sighted more than once. 

Species Bathurst calving 

ground 

Bluenose-East calving 

ground 

Red fox 1 2 

Arctic Fox 2 1 

Eagles 4 2 

Grizzly bears 29 44 

Moose 4 4 

Muskox 233 411 

Wolverine 0 0 

Wolves 5 8 
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DISCUSSION 

 

Results from the Bathurst 2018 calving photo survey documented significant declines by 

more than half in estimates of breeding females (55.0%), adult females (61.0%) and overall 

herd size (58.5%) since 2015. The reduction in herd size indicates an annual rate of decline 

of 25.5% 2015-2018. The overall decline from peak numbers in 1986 of 470,000 is on the 

order of 98%. We suggest that the most recent decline cannot be attributed to poor survey 

methods or sampling. The caribou on the visual strata may have been under-estimated 

somewhat due to the patchy snow conditions and relatively low sightability, but 96.9% of 

the estimated breeding females and 84.2% of the estimated adult females for the overall 

survey area were estimated within the photo stratum, similar to the 2015 survey. Extra time 

spent searching photos and the double observer check suggested that a very high proportion 

of the caribou were found on the aerial photos.   

An analysis of the herd’s demography suggests that low calf survival rates and improved, but 

still low adult female survival rates both contributed to the continuing decline of the 

Bathurst herd. In 2018, fecundity of the Bathurst herd was relatively good, with 70.4% 

breeding females on the calving ground. However, by October 2018 the estimated calf:cow 

ratio of 21 calves: 100 cows (D. Cluff, unpublished data) indicated that calf survival through 

the first four to five months was poor and well below levels needed for a stable population. 

An evaluation of spatial patterns of mortality in collared Bathurst cows resulted in two maps, 

one for 1996-2009 and one for 2010-2016 (Figure 41; Boulanger and Adamczewski 2017). 

Mortality risk for 1996-2009 was relatively dispersed, with some mortality on the winter 

range and some on the summer range. Some of the winter mortality in the winter may reflect 

hunter harvest, which over that period was not restricted. Mortality risk was lowest during 

calving 1996-2009. The overall geographic range of the Bathurst herd in the later period 

2010-2016 was reduced, reflecting the herd’s much reduced numbers. As in the earlier 

period, mortality risk was lowest during calving 2010-2016. This appears to support the 

longstanding view that caribou cows migrate to remote tundra calving grounds primarily to 
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reduce predation risk (Bathurst herd: Heard et al. 1996; Porcupine herd: Griffith et al. 2002, 

Russell and McNeill 2005). In the later period, mortality risk was highest on the summer 

range. While this analysis did not include an assessment of the causes of mortality in collared 

caribou, the summer mortality of collared female caribou and the poor summer calf survival 

may point to predation on the summer range as contributing significantly to mortality of 

calves and adults. Summer mortality has decreased in the Bathurst herd from 2015 to 2017 

resulting in an increased rate of cow survival (Figures 30, 31, and 35), however overall cow 

survival rates are still lower than needed for herd recovery, given current levels of 

productivity. 

 

Figure 41: Relative likelihood of mortality in collared Bathurst female caribou shown as a 

“heat map” for 1996-2009 (left) and 2010-2016 (right). Darker colours (orange and red) 

indicate areas with an above-average probability of mortality, and lighter areas (yellow) 

indicate areas with a below-average probability of mortality. If mortalities were in 

proportion to live locations of collared caribou, all of the range would have the same colour. 

From Boulanger and Adamczewski (2017). 

 

In 2018 some Bathurst collared cows were initially east of Bathurst Inlet and moved west 

across the Inlet at the time of the survey, but three of 11 (27%) Bathurst cows continued 

moving east into the Queen Maud Gulf coastal calving area with collared Beverly cows and 

remained there during the calving period. This is a limited sample and it is difficult to 
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quantify the percentage of the herd that moved east with the three collared cows; 

assessment of collars and analyses through the demographic model suggest that roughly 

30% of the herd’s cows may have emigrated in 2018. Spring-time movements of collared 

Bathurst bulls (Figure 16) suggest that some of them also moved east into the Queen Maud 

Gulf area, south of the coastal calving grounds. These movements may in part reflect strong 

mixing of the Bathurst and Beverly herds in the winter of 2017-2018, as also happened in 

the winter of 2016-2017. There is a large disparity in size of the two herds. With the Bathurst 

estimate of 8,207 caribou (this survey) and the 2018 Beverly estimate of just over 100,000 

(Campbell et al. 2019), the Beverly herd outnumbered the Bathurst by about 12:1. Caribou 

are gregarious animals and movement of collared Bathurst cows towards the calving 

grounds in the Queen Maud Gulf may indicate that they were drawn along by the northeast 

movement of the larger herd after sharing wintering ranges from November-December to 

April-May.  

As described by Gunn et al. (2012), gregariousness of female caribou during calving is a 

strategy for reducing predation risk and is a principal reason for high densities of breeding 

females on a calving ground. For the Porcupine herd, Griffith et al. (2002) demonstrated that 

newborn calves on the interior of large calving aggregations on the calving ground had 

higher survival rates than calves on the periphery of these aggregations. However, as a 

population of migratory barren-ground caribou declines below a small threshold size, spatial 

fidelity to a calving area may start to break down, resulting in a partial or complete shift in 

use of a calving area. Heavy overlap on the winter range with a larger herd, as in the Bathurst 

herd’s recent substantial overlap in recent winters with the much larger herd calving in the 

Queen Maud Gulf coastal lowlands, may also act as a factor predisposing a smaller declining 

herd to joining a much larger herd.   

The observed switching of three of 11 known Bathurst collared cows to the Queen Maud Gulf 

lowland calving ground during the 2018 calving season presents at least two possibilities. 

The first is that the switching observed for three Bathurst cows in June 2018 was an isolated 

occurrence and spatial fidelity to the Bathurst calving ground, which has generally been 97-

98% based on collared cows, is maintained. The second is that observed rates of switching 
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by known Bathurst cows to the Queen Maud Gulf lowland calving ground in 2018 will 

continue and possibly increase in subsequent calving periods, especially if the Bathurst herd 

continues to decline. In June 2019, three of 17 (17.6%) collared cows that were on the 

Bathurst calving ground in June 2018 moved well east of Bathurst Inlet with Beverly collared 

females, suggesting that some eastward emigration of Bathurst cows had continued 

(Adamczewski et al. 2019). There was evidence from 2006-2009 of several collared caribou 

females using the inland Beverly calving ground, then switching to the coastal Queen Maud 

Gulf calving ground in a following year (Adamczewski et al. 2015). The management 

implication of continued or increased calving ground switching by Bathurst cows is that a 

combination of numerical decline and emigration may further reduce the likelihood of 

recovery for the Bathurst herd. 

Harvest of the Bathurst herd has been closed in the NWT since early 2015 (see WRRB 2016), 

with a Mobile Core Bathurst Caribou Conservation Area (MCBCCA) applied as a no-harvest 

zone. The MCBCCA (i.e. mobile zone) was developed as a minimum convex polygon around 

Bathurst collared caribou locations (males and females) with a spatial buffer ranging from 

20-60 km, depending on the degree of overlap with adjacent herds and recommendations 

from a technical committee. Limited numbers of Bathurst collars in some winters may mean 

that the herd’s distribution was not fully defined, potentially leading to a limited harvest of 

Bathurst caribou outside the mobile zone. However, the heavy mixing of Bathurst and 

Beverly collars in recent winters and the 12:1 ratio of Beverly:Bathurst caribou, in addition 

to the Beverly collars generally found south and east of the mobile zone, would mean that 

the harvest in areas bordering on the mobile zone was predominantly comprised of Beverly 

caribou. 

Results of the Bayesian state space model analysis of the Bathurst herd confirm earlier 

results (Crête et al. 1996 and Boulanger et al. 2011) and suggest that cow survival levels of 

0.84-0.92 are needed for stability, given the recent range of calf productivity levels observed 

for this herd. Low natural survival rates may reflect significant predation by wolves and 

bears (Haskell and Ballard 2007), and the spatial concentration of collared cow mortalities 

2010-2016 (Figure 41) suggests that summer was the time of greatest predation risk. 
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Summer mortality as estimated by collared caribou has decreased in recent years (Figure 

30).  

Overall calf productivity in the 2011-2018 period (mean productivity of 0.25) was well 

below the levels observed prior to 1997 (mean productivity=0.46) and far below levels 

needed for a stable herd. Cyclical patterns in abundance of migratory caribou herds may also 

reflect the influence of large-scale weather patterns on vegetation and range conditions (Joly 

et al. 2011); declines of multiple NWT caribou herds from 2000 to 2006-2008 in part 

reflected late calving and sustained low calf recruitment (Adamczewski et al. 2009, 

Adamczewski et al. 2015).   

Boulanger and Adamczewski (2017) suggested that high summer drought and warble fly 

indices on the Bathurst and BNE ranges may in part have contributed to poor female 

condition and low pregnancy rates in some years. For example, very high drought and warble 

fly indices for both herds in 2014 were followed by low percentages of breeding females in 

both herds in June 2015 (Boulanger et al. 2016, 2017). These results are further supported 

by the Bayesian IPM analysis that found correlations between warble fly indices and calf 

survival, and June temperature and cow survival based upon estimates between 2008 and 

2016. 

A concurrent calving ground survey of the Beverly herd (Campbell et al 2019) estimated 

84,705 (CI=73,636-88,452) adult females and a total herd size of 103,372 (CI=93,684-

114,061) in the survey area as defined by the caribou calving in the coastal lowland Queen 

Maud Gulf area and the Adelaide Peninsula. Comparison with abundance of caribou 

estimated in 2011 in the Queen Maud Gulf coastal calving area and re-analyzed to include 

the Adelaide Peninsula indicates that this herd has declined from an estimated 136,608 at 

that time. The comparison suggests an annual rate of decline of 4-5% from 2011 to 2018. If 

our evaluations of the proportion of Bathurst caribou that emigrated to the Queen Maud Gulf 

coastal calving area (about 30%) are correct and a similar proportion of bulls emigrated in 

2018, then approximately 3,000 Bathurst caribou may have added to the estimate for the 

Beverly herd calving in the Queen Maud Gulf, a number that would have had a very limited 
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effect on the GN Beverly herd estimate for 2018 and was well within the confidence limits of 

the estimate. 

Monitoring Recommendations 

As a result of the significant declines in the Bluenose-East (Boulanger et al. 2019) and 

Bathurst (this report) herds documented by 2018 calving photo surveys, the Tłı̨chǫ 

Government and GNWT ENR submitted joint management proposals for each herd to the 

Wek’èezhìi Renewable Resources Board (WRRB) in January 2019. While the WRRB has yet 

to determine what management actions and monitoring it will recommend, we include here 

the revised and increased monitoring and research included in the two proposals. 

1. Calving photo surveys every two years, an increase in survey frequency from the 

three-year interval that has been used since about 2006. Population estimates from 

these surveys are key benchmarks for management decisions. 

2. Annual composition surveys in June, October and late winter (March/April) to 

monitor initial calf productivity, survival through the first four to five months, and 

survival to nine to ten months in late winter. Results in 2018 suggested that initial 

fecundity was moderately high for the Bathurst herd (70% breeding females) but by 

late October the calf:cow ratio had dropped to 21 calves:100 cows, far below 

recruitment and productivity needed for a stable population. Annual fall surveys will 

also allow monitoring of the bull:cow ratio. 

3. An increase in numbers of collars on the Bathurst and Bluenose-East herds from 50 

(30 cows, 20 bulls) to 70 (50 cows, 20 bulls). This will improve estimation of annual 

cow survival rates and improve monitoring of herd distribution and harvest 

management, along with many other uses for collar information. Assessment of collar 

fate is essential to obtain unbiased survival estimates. 

4. Suspension of reconnaissance surveys on the calving grounds. Although 

reconnaissance surveys on the calving grounds in years between photo surveys 

generally tracked abundance of cows on the calving grounds, the variance on these 

surveys has been high. In particular, results of the June 2017 reconnaissance survey 

on the Bluenose-East calving ground suggested that the herd’s decline had ended and 

the herd had increased substantially, while the 2018 photo survey showed that in 
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reality the herd’s steep decline had continued. As noted above, however, annual 

composition surveys on the calving grounds of the two herds are planned, and were 

carried out in June 2019 (Adamczewski et al. 2019).  

5. Increased support for studies of predator abundance and predation rates, as well as 

studies of factors affecting range condition, caribou productivity and health. 

6. Increased support for on-the-land traditional monitoring programs like the Tłı̨chǫ 

Boots-on-the-Ground program (Jacobsen and Santomauro 2017) that provide 

insights into caribou health and the influence of weather and other factors on caribou. 
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Appendix 1: Double observer methods and results for visual survey strata 

 

Methods and results described in this appendix include data from the Bathurst and 

Bluenose-East surveys in June 2018. One Cessna Caravan crew was based at the Ekati Mine 

and flew all of the Bathurst reconnaissance survey and most of the Bathurst two visual 

blocks. One Cessna Caravan based at Kugluktuk flew only on the Bluenose-East 

reconnaissance and two visual blocks, and the other Caravan based at Kugkuktuk flew 

primarily on the Bluenose-East survey but also flew part of the Bathurst visual survey. Snow 

conditions were generally similar across the two survey areas. Given the overlap in survey 

flying and the similar sightability conditions on both surveys, double observer data were 

combined in the analyses and results described in this appendix. 

Visual surveys were conducted in two low density strata in June 2018 on the Bathurst survey, 

one west of Bathurst Inlet and one east of it. There were also two visual blocks in the 

Bluenose-East survey in June 2018, one north of the two photo blocks and one south of them. 

Each of the Caravans had two observers and a recorder on each side of the aircraft. The 

numbers of caribou sighted by observers were entered into the Trimble YUMA 2 tablet 

computers and summarized by transect and stratum. 

A double observer method was used to estimate the sighting probability of caribou during 

visual surveys. The double observer method involves one primary observer who sits in the 

front seat of the plane and a secondary observer who sits behind the primary observer on 

the same side of the plane (Figure 1). The method followed five basic steps: 

1 - The primary observer called out all groups of caribou (number of caribou and location) 

he/she saw within the 400 m wide strip transect before they passed about halfway between 

the primary and secondary observer. This included caribou groups that were between 

approximately 12 and 3 o’clock for right side observers and 9 and 12 o’clock for left side 

observers. The main requirement was that the primary observer be given time to call out all 

caribou seen before the secondary observer called them out. 
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2 - The secondary observer called out whether he/she saw the caribou that the first observer 

saw and observations of any additional caribou groups. The secondary observer waited to 

call out caribou until the group observed passed about half way between observers (between 

3 and 6 o’clock for right side observers and 6 and 9 o’clock for left side observer).  

3 - The observers discussed any differences in group counts to ensure that they were calling 

out the same groups or different groups and to ensure accurate counts of larger groups. 

4 - The data recorder categorized and recorded counts of caribou groups into primary (front) 

observer only, secondary (rear) observer only, or both, entered as separate records.  

5 - The observers switched places approximately half way through each survey day (i.e. on a 

break between early and later flights) to monitor observer ability. The recorder noted the 

names of the primary and secondary observers. 
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Figure 1: Observer and recorder positions for double observer methods on June 2018 

caribou survey of Bathurst caribou. The secondary observer confirmed or called caribou not 

seen by the primary observer after the caribou have passed the main field of vision of the 

primary observer. Time on a clock can be used to reference relative locations of caribou 

groups (e.g. “caribou group at 1 o’clock”). The recorder was seated behind the two observers 

on the left side, with the pilot in the front seat. On the right side the recorder was seated at 

the front of the aircraft and was also responsible for navigating in partnership with the pilot. 

The statistical sample unit for the survey was groups of caribou, not individual caribou. 

Recorders and observers were instructed to consider individuals to be those caribou that 

were observed independent of other individual caribou and/or groups of caribou. If 

sightings of individuals were influenced by other individuals then the caribou were 

considered a group and the total count of individuals within the group was used for analyses. 

The results were used to estimate the proportions of caribou that were likely missed, and 

numbers of caribou estimated on the two visual survey blocks east and west of Bathurst Inlet 

were corrected accordingly. 

The Huggins closed mark-recapture model (Huggins 1991) in program MARK (White and 

Burnham 1999) was used to estimate and model sighting probabilities. In this context, 

 

Counting strip (wheel to wing strut 

marker) 
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double observer sampling can be considered a two sample mark-recapture trial in which 

some caribou are seen (“marked”) by the (“session 1”) primary observer, and some of these 

are also seen by the second observer (“session 2”). The second observer may also see caribou 

that the first observer did not see. This process is analogous to mark-recapture except that 

caribou are sighted and re-sighted rather than marked and recaptured. In the context of 

dependent observer methods, the sighting probability of the second observer was not 

independent of the primary observer. To accommodate this removal, models were used 

which estimated p (the initial probability of sighting by the primary and secondary observer) 

and c (the probability of sighting by the second observer given that it had been already 

sighted by the primary observer). The removal model assumed that the initial sighting 

probability of the primary and secondary observers was equal. Observers were switched 

midway in each survey day (on most days there were two flights with a re-fueling stop 

between them), and covariates were used to account for any differences that were caused by 

unequal sighting probabilities of primary and secondary observers.   

One assumption of the double observer method is that each caribou group seen has an equal 

probability of being sighted. To account for differences in sightability we also considered the 

following covariates in the MARK Huggins analysis (Table 1). Each observer pair was 

assigned a binary individual covariate and models were introduced that tested whether each 

pair had a unique sighting probability. An observer order covariate was modeled to account 

for variation caused by observers switching order. If sighting probabilities were equal 

between the two observers, it would be expected that order of observers would not matter 

and therefore the confidence limits for this covariate would overlap 0. This covariate was 

modeled using an incremental process in which all observer pairs were tested followed by a 

reduced model where only the beta parameters whose confidence limits did not overlap 0, 

were retained.  

 

Table 1: Covariates used to model variation in sightability for double observer analysis for 

Bathurst caribou survey in June 2018.  
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Covariate Acronym Description 

observer pair obspair each unique observer pair 

observer order obsorder order of pair  

group size size size of caribou group observed 

Herd/calving 

ground 

Herd (h) Calving ground/herd being surveyed. 

snow cover snow snow cover (0, 25, 75, 100) 

cloud cover cloud cloud cover (0, 25, 75, 100) 

Cloud cover*snow 

cover 

Cloud*snow Interaction of cloud and snow cover 

 

Data from both the Bluenose-East and Bathurst herd calving grounds surveys were used in 

the double observer analysis given that most planes flew the visual surveys for both calving 

grounds. It was possible that different terrain and weather patterns on each calving ground 

might affect sightability and therefore herd/calving ground was used as a covariate in the 

double observer analysis. Estimates of total caribou that accounted for any caribou missed 

by observers were produced for each survey stratum.    

The fit of models was evaluated using the AIC index of model fit. The model with the lowest 

AICc score was considered the most parsimonious, thus minimizing estimate bias and 

optimizing precision (Burnham and Anderson 1998). The difference in AICc values between 

the most supported model and other models (ΔAICc) was also used to evaluate the fit of 

models when their AICc scores were close. In general, any model with a ΔAICc score of <2 was 

worthy of consideration.   

Estimates of herd size and associated variance were estimated using the mark-recapture 

distance sampling (MRDS) package (Laake et al. 2012) in program R program 

(R_Development_Core_Team 2009). In MRDS, a full independence removal estimator which 

models sightability using only double observer information (Laake et al. 2008a, Laake et al. 

2008b) was used. This made it possible to derive double observer strip transect estimates. 

Strata-specific variance estimates were calculated using the formulas of (Innes et al. 2002). 

Estimates from MRDS were cross checked with strip transect estimates (that assume 

sightability=1) using the formulas of Jolly (1969)(Krebs 1998). Data were explored 
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graphically using the ggplot2 (Wickham 2009) R package and QGIS software 

(QGIS_Foundation 2015). 

Double observer analysis 

Data from both the reconnaissance and visual surveys were used in the double observer 

analysis, however, only the visual survey data was used to derive estimates of abundance for 

survey strata. Observers were grouped into pairs which were used for modeling the effect of 

observer on sightability. A full listing of observer pairs is given in Table 2. Frequencies of 

observations as a function of group size, survey, and phase suggested that approximately half 

of the single caribou were seen by both observers in most cases (Figure 2). In previous years 

approximately 70-80% of single caribou were seen by both observers. As group size 

increased the proportion of observations seen by both observers increased. This general 

pattern suggests low sightability compared to previous surveys, which generally had much 

less snow cover.   
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Table 2: Double observer pairings with associated summary statistics. 

Observer information Frequencies Probabilities 
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1 1 did not switch 5 6 14 25 0.80 0.96 

2 2 
 

6 3 16 25 0.76 0.94 

3 2 
 

0 0 1 1 1.00 1.00 

4 3 
 

1 4 11 16 0.94 1.00 

5 3 
 

6 10 16 32 0.81 0.96 

6 4 did not switch 1

1 

8 17 36 0.69 0.91 

7 5 did not switch 1

4 

17 48 79 0.82 0.97 

8 6 
 

1

8 

19 46 83 0.78 0.95 

9 6 
 

1

7 

20 38 75 0.77 0.95 

10 7 
 

1

6 

4 23 43 0.63 0.86 

11 7 
 

5 6 8 19 0.74 0.93 

12 8 
 

0 2 3 5 1.00 1.00 

13 8 
 

2

0 

3 20 43 0.53 0.78 

14 9 
 

5 1 7 13 0.62 0.85 

15 9 
 

2

0 

18 42 80 0.75 0.94 

16 9 pooled with 9 1 0 0 1 0.00 0.00 

17 10 
 

1

4 

3 16 33 0.58 0.82 

18 10 
 

1 3 0 4 0.75 0.94 

19 11 did not switch 1

0 

9 41 60 0.83 0.97 

20 12 
 

0 0 1 1 1.00 1.00 

21 12 pooled with 

12 

0 0 3 3 1.00 1.00 

22 12 
 

9 1 20 30 0.70 0.91 
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Figure 2: Frequencies of double observer observations by group size, survey phase and 

survey for Bluenose-East and Bathurst June 2018 caribou surveys. Each observation is 

categorized by whether it was observed by the primary (brown), secondary (beige), or both 

(green) observers.  

 

Snow and cloud cover also influenced sightability, however, the pattern depended on survey 

phase and herd surveyed (Figure 3). The most noteworthy trends occurred for higher snow 

cover (75%) for the Bathurst and higher cloud cover. Snow cover was evident in all surveys 

with few observations of 0 snow cover and most within the 25-75% range. This range 

corresponds to the “salt and pepper” patchy snow cover where sightability is lower. The lack 

of “effect size” of snow cover (i.e minimal 0 and 100% snow cover observations) potentially 

made it problematic to model the effect of increasing snow cover on observations. Instead, 

sightability was lower (as modeled by an intercept term) due to the poor survey conditions. 
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Figure 3: Frequencies of double observer observations by snow cover, cloud cover, survey 

phase and survey for Bluenose-East and Bathurst June 2018 caribou surveys. Each 

observation was categorized by whether it was observed by the primary, secondary, or both 

observers.  

 

Snow cover was modeled as a continuous (snow) or categorical covariate (snow25, snow50, 

snow75) based on the categorical entries in the tablets. Model selection identified a strong 

effect of the log of group size, observers, snow cover and the interaction of snow and cloud 

cover (Table 3). An additional effect of snow cover at 75% for the Bathurst herd was evident. 

Observer pairs were reduced to the pairs to those that showed substantial differences from 

the mean level of sightability in the survey. 
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Table 3: Double observer model selection using Huggins mark-recapture models in program 

MARK for Bluenose-East and Bathurst June 2018 caribou surveys. Covariates follow Table 1 

in the methods section of the report. Reduced observer pairs are denoted as redA and redB. 

AICc, the difference in AICc values between the ith and most supported model 1 (ΔAICc), 

Akaike weights (wi), and number of parameters (K), and deviance (Dev) are presented. 

No Model AICc ∆AICc wi K Dev 

1 log(group 

size)+obs(redA)+order+herd*snow75+cloud+snow*clo

ud  

764.99 0.00 0.33 8 748.9 

2 log(group 

size)+obs(redB)+order+herd*snow75+cloud+snow*clo

ud   

767.02 2.03 0.12 9 748.9 

3 log(group 

size)+obs(redB)+order+snow75+cloud+snow*cloud   

768.15 3.16 0.07 8 752.1 

4 log(group 

size)+obs(redB)+order+herd*snow75+cloud+snow+sn

ow*cloud  

768.32 3.33 0.07 10 748.2 

5 log(group size)+obs(redB)+order+herd*snow75+cloud  768.63 3.63 0.06 8 752.5 

6 log(group size)+obs(redB)+order+snow+cloud 

+snow*cloud   

770.75 5.75 0.02 9 752.6 

7 log(group 

size)+obs(redB)+order+snow25+log(group)*snow25   

772.54 7.55 0.01 8 756.4 

8 log(group size)+obs(redB)+order+snow(categorical) 773.52 8.52 0.00 10 753.4 

9 log(group 

size)+obs(redB)+order+snow+snow2+cloud+cloud2+sn

ow*cloud   

774.15 9.15 0.00 11 752.0 

10 log(group size)  781.88 16.89 0.00 2 777.9 

11 log(group size)+snow +cloud  782.04 17.05 0.00 4 774.0 

12 group size 783.22 18.22 0.00 2 779.2 

13 log(group size)+snow25+cloud0  784.31 19.31 0.00 4 776.3 

14 log(group size)+snow25+sno50+snow75+snow100  784.84 19.95 0.00 6 772.8 

15 log(group size)+obs(all))  785.96 20.97 0.00 13 759.7 

16 constant  802.05 37.06 0.00 1 800.0 

 

Plots of single and double observation probabilities show lower probabilities for individual 

or smaller group sizes especially in moderate snow cover and higher cloud cover, for 

Bluenose-East and Bathurst June 2018 caribou surveys (Figure 4). The mean detection 

probability (across all groups) was 0.66 (CI=0.60-0.72). This compares to a mean probability 

of 0.91 (CI=0.88-0.92) for the 2015 Bluenose and Bathurst surveys. 



 

102 

 
Figure 4: Estimated single observer probabilities from model 1 (Table 3) by snow cover, 

cloud cover, survey phase and survey for Bluenose-East and Bathurst June 2018 caribou 

surveys. Each observation is categorized by whether it was observed by the primary, 

secondary, or both observers.  

 

Double observer probabilities (the probability that at least one of the observers saw the 

caribou) were higher but still relatively low for single caribou especially for cases of higher 

cloud cover and snow cover (and for some observer pairs) (Figure 5).  
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Figure 5: Estimated double observer probabilities from model 1 (Table 3) by snow cover, 

cloud cover, survey phase and survey for Bluenose-East and Bathurst June 2018 caribou 

surveys. Each observation is categorized by whether it was observed by the primary, 

secondary, or both observers.  

 

Estimates of total caribou in visual strata 

Double observer estimates (using the MRDS R package) were about 5% higher than non 

double observer estimates. Precision was lower than uncorrected count-based estimates but 

still acceptable (Table 4).    
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Table 4: Standard strip transect and double observer model estimates of caribou on 

Bathurst visual strata in 2018 from the MRDS package in R. 

Strata Caribou Standard estimate Double observer estimate  
 

counted Estimate SE CV Estimate SE Confidence interval CV 

West 88 551 132.1 24.0% 567 140.50 332 970 24.8% 

East 220 1,244 286.7 23.0% 1,309 332.70 773 2,216 25.4% 

Total 369 1,795 151.7 17.6% 1,877 360.9 1,265 2,783 19.2% 
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Appendix 2: Bathurst collared female caribou histories 2016-2018 

 

This figure presents the collar histories for each cow caribou from 2016 to 2018. Each black 

point represents a monthly fix of a live caribou. Color larger dots represent presence on 

delineated calving grounds. Fates of caribou are delineated by a square if the collar released 

with the caribou being alive whereas stars denote mortalities.    
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Appendix 3: Bayesian State space population model details 

 

This appendix details the development of the Bayesian IPM state space model. The primary 

state space model R coding was developed by Joe Thorley (Poisson Consulting, 

poissonconsulting.ca) in collaboration with John Boulanger (Thorley and Boulanger 2019). 

The demographic model used was similar to the previous OLS model used in previous 

analyses. The primary development was to evolve model fitting to a more robust Bayesian 

state space approach. The objective of this appendix is to provide a brief description of the 

model used in the analysis rather than a complete description of the Bayesian model 

approach. Readers interested in the Bayesian modeling approach should consult Kery and 

Schaub (2011) which is an excellent introduction to Bayesian analysis. 

Data Preparation 

The estimates of key population statistics with SEs and lower and upper bounds were 

provided in the form of an csv spreadsheet and prepared for analysis using R version 3.5.2 

(R Core Team 2018). 

Statistical Analysis 

Model parameters were estimated using Bayesian methods. The Bayesian estimates were 

produced using JAGS (Plummer 2015). For additional information on Bayesian estimation 

the reader is referred to McElreath (2016). 

Unless indicated otherwise, the Bayesian analyses used normal and uniform prior 

distributions that were vague in the sense that they did not constrain the posteriors (Kery 

and Schaub 2011, p. 36). The posterior distributions were estimated from 1500 Markov 

Chain Monte Carlo (MCMC) samples thinned from the second halves of three chains (Kery 

and Schaub 2011, pp. 38–40). Model convergence was confirmed by ensuring that the split 

potential scale reduction factor #$ ≤ 1.05 (Kery and Schaub 2011, p. 40) and the effective 

sample size (Brooks et al. 2011) ESS ≥ 150 for each of the monitored parameters (Kery and 

Schaub 2011, p. 61). In addition, trace plots of Markov Chains and the posterior distributions 
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were inspected to further check convergence and symmetry of estimated parameter 

distributions. 

The sensitivity of the estimates to the choice of priors was examined by multiplying the 

standard deviations of the normal priors by ten and using the split #$ (after collapsing the 

chains) to compare the posterior distributions (Thorley and Andrusak 2017). An unsplit #$ ≤

1.1 was taken to indicate low sensitivity. 

The parameters are summarized in terms of the point estimate, standard deviation (sd), the 

z-score, lower and upper 95% confidence/credible limits (CLs) and the p-value (Kery and 

Schaub 2011, p 37 and 42). The estimate is the median (50th percentile) of the MCMC 

samples, the z-score is mean/sd and the 95% CLs are the 2.5th and 97.5th percentiles. A p-

value of 0.05 indicates that the lower or upper 95% CL is 0. 

The results are displayed graphically in the main body of the report with 95% 

confidence/credible intervals (CIs, Bradford et al. 2005). Data are indicated by points (with 

lower and upper bounds indicated by vertical bars) and estimates are indicated by solid lines 

(with CIs indicated by dotted lines). 

The analyses were implemented using R version 3.5.2 (R Core Team 2018) and the mbr 

family of packages. 

Model Descriptions 

The data were analyzed using state-space population models (Newman et al. 2014). 

Population 

The fecundity, breeding cow abundance, cow survival, fall bull cow, fall calf cow and spring 

calf cow ratio data complete with SEs were analyzed using a stage-based state-space 

population model similar to Boulanger et al. (2011). Key assumptions of the female stage-

based state-space population model include: 

• Calving occurs on the 11th of June (with a year running from calving to calving) 
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• Cow natural survival from calving to the following year varies continually and 

randomly by year. 

• Bull natural survival from calving to the following year varies randomly by year. 

• Cow and bull natural survival is constant throughout the year. 

• Harvest of cows and bulls occurs on the 15th of January. 

• Yearling survival to the following year is the same as cow natural survival. 

• Calf survival varies between the summer and winter seasons and randomly by year. 

• The calf sex ratio is 1:1. 

• The proportion of breeding cows is the fecundity the previous year. 

• Fecundity varies randomly by year. 

• Female yearlings are indistinguishable from cows in the fall and spring surveys. 

• The uncertainty in the number of breeding cows in the initial year is described by a 

positively truncated normal distribution with a mean of 200,000 and a standard 

deviation of 50,000. 

• The number of cows in the initial year is the number of breeding cows in the intial 

year divided by the fecundity in a typical year. 

• The number of bulls in the initial year is two thirds the number of cows in the initial 

year. 

• The number of calves in the initial year is the number of breeding cows in the initial 

year. 

• The number of yearlings in the initial year is the number of calves in the initial year 

multiplied the calf survival in a typical year. 

• The uncertainty in each data point is normally distributed with a standard deviation 

equal to the provided SE. 

Model Templates 

The base R code used in the analysis is summarized below. 
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Population (R-code) 

. model { 

  bSurvivalCow ~ dnorm(0, 2^-2) 

  bSurvivalBull ~ dnorm(0, 2^-2) 

  bFecundity ~ dnorm(0, 2^-2) 

  bSurvivalCalfSummerAnnual ~ dnorm(0, 2^-2) 

  bSurvivalCalfWinterAnnual ~ dnorm(0, 2^-2) 

 

  sSurvivalCowAnnual ~ dnorm(0, 1^-2) T(0,) 

  sSurvivalBullAnnual ~ dnorm(0, 1^-2) T(0,) 

  sFecundityAnnual ~ dnorm(0, 1^-2) T(0,) 

  sSurvivalCalfAnnual ~ dnorm(0, 1^-2) T(0,) 

  for(i in 1:nAnnual){ 

    bSurvivalCowAnnual[i] ~ dnorm(0, sSurvivalCowAnnual^-2) 

    bSurvivalBullAnnual[i] ~ dnorm(0, sSurvivalBullAnnual^-2) 

    bFecundityAnnual[i] ~ dnorm(0, sFecundityAnnual^-2) 

    bSurvivalCalfAnnual[i] ~ dnorm(0, sSurvivalCalfAnnual^-2) 

 

    logit(eSurvivalCow[i]) <- bSurvivalCow + bSurvivalCowAnnual[i] 

    logit(eSurvivalBull[i]) <- bSurvivalBull + bSurvivalBullAnnual[i] 

    logit(eFecundity[i]) <- bFecundity + bFecundityAnnual[i] 

    logit(eSurvivalCalfSummerAnnual[i]) <- bSurvivalCalfSummerAnnual + 

bSurvivalCalfAnnual[i] 

    logit(eSurvivalCalfWinterAnnual[i]) <- bSurvivalCalfWinterAnnual + 

bSurvivalCalfAnnual[i] 

  } 

  bBreedingCows1 ~ dnorm(200000, 50000^-2) T(0,) 

  logit(eFecundity1) <- bFecundity 

  logit(eSurvivalCalfSummerAnnual1) <- bSurvivalCalfSummerAnnual 

  logit(eSurvivalCalfWinterAnnual1) <- bSurvivalCalfWinterAnnual 

 

  bCows[1] <- bBreedingCows1 / eFecundity1 

  bBulls[1]<- bCows[1] * 2 / 3 

  bCalves[1] <- bBreedingCows1 

  bYearlings[1] <- bCalves[1] * eSurvivalCalfWinterAnnual1^(154/365) * 

eSurvivalCalfWinterAnnual1^(211/365) 

  bSpringCalfCow[1] <- bCalves[1] / (bCows[1] + bYearlings[1] / 2) 

  bCowHarvestRate[1] <- CowHarvestRate[2] 

  bBullHarvestRate[1] <- BullHarvestRate[2] 

 

  for(i in 1:nAnnual) { 

    eJuneToFallCor[i] <-  FallCalfCowDays[i] / 365 

 

    eFallCows[i] <- bCows[i] * eSurvivalCow[i]^eJuneToFallCor[i] 

    eFallBulls[i] <- bBulls[i] * eSurvivalBull[i]^eJuneToFallCor[i] 
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    eFallYearlings[i] <- bYearlings[i] * eSurvivalCow[i]^eJuneToFallCor[i] 

    eFallCalves[i] <- bCalves[i] * eSurvivalCalfSummerAnnual[i]^eJuneToFallCor[i] 

 

    bFallBullCow[i] <- (eFallBulls[i] + eFallYearlings[i]/2) / (eFallCows[i] + 

eFallYearlings[i]/2) 

    bFallCalfCow[i] <- eFallCalves[i] / (eFallCows[i] + eFallYearlings[i]/2) 

  } 

 

  for(i in 2:nAnnual) { 

    eFallToJanCor[i] <- (218 - FallCalfCowDays[i-1])/365 

    eJanToSpringCor[i] <- (SpringCalfCowDays[i] - 218) / 365 

    eSpringToJuneCor[i] <- (365 - SpringCalfCowDays[i]) / 365 

     

    eJanCows[i] <- eFallCows[i-1] * eSurvivalCow[i-1]^eFallToJanCor[i] 

    eJanBulls[i] <- eFallBulls[i-1] * eSurvivalBull[i-1]^eFallToJanCor[i] 

    eJanYearlings[i] <- eFallYearlings[i-1] * eSurvivalCow[i-1]^eFallToJanCor[i] 

     

    bCowHarvestRate[i] <- CowHarvestRate[i] 

    bBullHarvestRate[i] <- BullHarvestRate[i] 

     

    eSpringCows[i] <- eJanCows[i] * (1 - bCowHarvestRate[i]) * eSurvivalCow[i-

1]^eJanToSpringCor[i] 

    eSpringBulls[i] <- eJanBulls[i] * (1 - bBullHarvestRate[i]) * eSurvivalBull[i-

1]^eJanToSpringCor[i] 

    eSpringYearlings[i] <- eJanYearlings[i] * eSurvivalCow[i-1]^eJanToSpringCor[i] 

     

    eSpringCalves[i] <- bCalves[i-1] * eSurvivalCalfSummerAnnual[i-1]^(154/365) * 

eSurvivalCalfWinterAnnual[i-1]^((SpringCalfCowDays[i] - 154) / 365) 

     

    bSpringCalfCow[i] <- eSpringCalves[i] / (eSpringCows[i] + eSpringYearlings[i]/2) 

 

    bCows[i] <- (eSpringCows[i] + eSpringYearlings[i] / 2) * eSurvivalCow[i-

1]^eSpringToJuneCor[i] 

    bBulls[i] <- eSpringBulls[i] * eSurvivalBull[i-1]^eSpringToJuneCor[i] + 

eSpringYearlings[i] / 2 * eSurvivalCow[i-1]^eSpringToJuneCor[i] 

    bYearlings[i] <- bCalves[i-1] * eSurvivalCalfSummerAnnual[i-1]^(154/365) * 

eSurvivalCalfWinterAnnual[i-1]^(211/365) 

    bCalves[i] <- bCows[i-1] * eSurvivalCow[i-1] * (1 - bCowHarvestRate[i]) * eFecundity[i-1] 

  } 

 

  for(i in SurvivalAnnual) { 

    CowSurvival[i] ~ dnorm(eSurvivalCow[i] * (1 - bCowHarvestRate[i+1]), 

CowSurvivalSE[i]^-2) 

  } 

 

  for(i in CowsAnnual) { 
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    BreedingProportion[i] ~ dnorm(eFecundity[i-1], BreedingProportionSE[i]^-2) 

    eBreedingCows[i] <- bCows[i] * eFecundity[i-1] 

    BreedingCows[i] ~ dnorm(eBreedingCows[i], BreedingCowsSE[i]^-2) 

  } 

 

  for(i in FallBCAnnual) { 

    FallBullCow[i] ~ dnorm(bFallBullCow[i], FallBullCowSE[i]^-2) 

  } 

 

  for(i in FallAnnual) { 

    FallCalfCow[i] ~ dnorm(bFallCalfCow[i], FallCalfCowSE[i]^-2) 

  } 

 

  for(i in SpringAnnual) { 

    SpringCalfCow[i] ~ dnorm(bSpringCalfCow[i], SpringCalfCowSE[i]^-2) 

  } 

.. 

 

Parameter estimates 

The Bayesian model estimated principal parameters pertaining to the mean estimates of 

fecundity, bull survival, calf survival and cow survival. In addition, temporal variation in calf 

survival, bull survival, fecundity, and cow survival were estimated as random effects (Table 

1). 
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Table 1: Bayesian IPM state space model coefficients. Parameters are given on the logit scale 

(which are then transformed to the probability scale using a logit transform). Parameter 

significance is determined by overlap of confidence limits with 0. The parameters are 

summarized in terms of the point estimate, standard deviation (sd), the z-score, lower and 

upper 95% CI/CLs and the p-value (Kery and Schaub 2011, p 37 and 42). The estimate is the 

median (50th percentile) of the MCMC samples, the z-score is mean/sd and the 95% CLs are 

the 2.5th and 97.5th percentiles. A p-value of 0.05 indicates that the lower or upper 95% CL 

is 0. 

term estimate sd zscore lower upper pvalue 

Main effects        

bFecundity 1.018 0.269 3.837 0.524 1.567 0.000 

bSurvivalBull 0.785 0.173 4.685 0.531 1.242 0.000 

bSurvivalCalfSummerAnnual -0.388 0.323 -1.135 -0.937 0.332 0.258 

bSurvivalCalfWinterAnnual 0.072 0.272 0.304 -0.450 0.621 0.759 

bSurvivalCow 1.650 0.127 13.104 1.441 1.946 0.000 

Random effects       

sFecundityAnnual 1.042 0.220 4.850 0.708 1.571 0.000 

sSurvivalBullAnnual 0.421 0.327 1.447 0.035 1.250 0.000 

sSurvivalCalfAnnual 1.081 0.218 5.053 0.752 1.609 0.000 

sSurvivalCowAnnual 0.554 0.175 3.274 0.291 0.969 0.000 

 

Model fit was judged using R-hat value which suggested adequate model convergence. In 

addition, the distribution of parameter estimates was inspected to assess model convergence 

(Table 2). 

 

Table 2: Model summary. N is the number of parameters, nchains is the number of Markov 

Chains used, nthin is the number of Markov Chain samples that were thinned, ess is the 

effective sample size, R-hat is the R-hat convergence metric and convergence is the score 

based on effective sample size and number of parameters in the model. 

n K nchains niters nthin ess R-hat converged 

34 10 3 1000 200 1473 1.002 TRUE 

 

Unsplit R-hat values were used to assess if choice of prior distribution influenced the 

posterior distribution of parameter estimates (Table 3).    
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Table 3: Split R-hat values indicating sensitivity of posterior distributions to the choice of 

priors. 

term R-hat 

bBreedingCows1 1.019 

bFecundity 1.023 

bSurvivalBull 1.009 

bSurvivalCalfSummerAnnual 1.005 

bSurvivalCalfWinterAnnual 1.002 

bSurvivalCow 1.002 

sFecundityAnnual 1.032 

sSurvivalBullAnnual 1.027 

sSurvivalCalfAnnual 1.006 

sSurvivalCowAnnual 1.011 

bBreedingCows1 1.019 

 

The Bayesian model generated yearly estimates of demographic parameters as well as field 

measurements which were used in the fitting of the model. These estimates are detailed in 

Table 4. Most of the actual estimates are shown in Figures 9 to 14 of the main report. 
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Table 4: Parameter descriptions for estimates generated by the model. Parameter estimates 

are shown in Figures 31 to 35 in the main report. 

Parameter Description 

Annual The year as a factor 

bCows1 The number of cows in the initial year 

bFecundity The proportion of cows breeding in a typical year 

BreedingCows[i] The data point for the number of breeding cows in the ith year 

BreedingCowsSE[i] The SE for BreedingCows[i] 

BreedingProportion[i] The data point for the proportion of cows breeding in the ith 

year 

BreedingProportionSE[i] The SE for BreedingProportionSE[i] 

bSurvivalBull The log-odds bull survival in a typical year 

bSurvivalCalfAnnual[i] The random effect of the ith Annual on 

bSurvivalCalfSummerAnnual and 

bSurvivalCalfWinterAnnual 

bSurvivalCalfSummerAnnual The log-odds summer calf survival if it extended for one year 

bSurvivalCalfWinterAnnual The log-odds winter calf survival if it extended for one year 

bSurvivalCow The log-odds cow (and yearling) survival in a typical year 

bSurvivalCowAnnual[i] The random effect of the ith Annual on bSurvivalCow 

BullHarvestRate[i] The proportion of bulls harvested in January of the ith year 

CowHarvestRate[i] The proportion of cows harvested in January of the ith year 

CowSurvival[i] The data point for cow survival from the i-1th year to the ith 

year 

CowSurvivalSE[i] The SE for CowSurvivalSE[i] 

FallBullCow[i] The data point for the bull cow ratio in the fall of the ith year 

FallBullCowSE[i] The SE for FallBullCow[i] 

FallCalfCow[i] The data point for the calf cow ratio in the fall of the ith year 

FallCalfCowSE[i] The SE for FallCalfCow[i] 

SpringCalfCow[i] The data point for the calf cow ratio in the spring of the ith 

year 

SpringCalfCowSE[i] The SE for SpringCalfCow[i] 

sSurvivalCalfAnnual The SD of bSurvivalCalfAnnual 

sSurvivalCowAnnual The SD of bSurvivalCowAnnual 

Figure 1 displays sensitivity of parameter estimates and trends in parameter estimates to 

inclusion of the 2018 breeding female estimate. It can be seen that inclusion or exclusion of 

this estimate affects both estimates of cows, breeding cows, and bull + cows, but also 

estimates of cow survival. In most cases, estimates of survival are lower as well as estimates 
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of fecundity/productivity prior to the 2018 survey. In both cases reduction of these 

parameter values results in a lower estimate of caribou on the 2018 calving ground.   

 

Figure 1: Estimates of principal demographic parameters from the IPM with the 2018 

breeding female estimate included and excluded. Confidence limits are given as dashed lines 

around model predictions. 

 

The harvest estimates used in the demographic model are given in Table 5. 
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Table 5: Harvest estimates and approximate harvest rates used in the demographic model. 

Rate is estimated harvest divided by estimate cow or bull abundance each year. Estimates 

based on Dogrib Harvest study, Boulanger et al. 2011, and approximate harvest levels 

estimated since 2010 (B. Croft, Unpublished). 

Year Harvest 

estimate 

Harvest  rate 

 cows bulls cows bulls 

1985 8380 7484 0.034 0.046 

1986 8380 7484 0.036 0.050 

1987 8380 7484 0.039 0.061 

1988 8380 4606 0.043 0.042 

1989 8380 3855 0.042 0.033 

1990 8450 8970 0.045 0.086 

1991 11626 10073 0.066 0.108 

1992 9046 9685 0.051 0.103 

1993 13107 7712 0.082 0.099 

1994 8380 7484 0.053 0.092 

1995 8380 7484 0.058 0.109 

1996 8380 7484 0.058 0.103 

1997 8380 7484 0.063 0.119 

1998 8380 7484 0.068 0.132 

1999 8380 7484 0.073 0.134 

2000 8380 7484 0.081 0.176 

2001 5000 2000 0.055 0.064 

2002 5000 2000 0.064 0.071 

2003 5000 2000 0.071 0.089 

2004 5000 2000 0.086 0.102 

2005 5000 2000 0.105 0.117 

2006 5000 2000 0.130 0.142 

2007 5000 2000 0.160 0.227 

2008 5000 2000 0.193 0.289 

2009 5000 2000 0.210 0.226 

2010 5 70 0.000 0.008 

2011 5 70 0.000 0.007 

2012 5 70 0.000 0.007 

2013 5 70 0.000 0.009 

2014 5 70 0.000 0.014 

2015 5 70 0.001 0.015 

2016 5 70 0.001 0.017 

2017 5 70 0.001 0.019 

2018 5 70 0.001 0.019 
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Appendix 4: Trends in Bathurst Calving Ground Size and Densities 2009-2018 

 

Introduction 

This document provides additional information on calving ground size, distribution of 

caribou on calving grounds, and core calving ground densities on the Bathurst herd calving 

grounds 2009-2018, based on reconnaissance survey and photo survey data. The core area 

has also been referred to as the “annual concentrated calving area” by Russel et al 2002. 

Information on the Bluenose-East herd’s calving ground size and densities and spatial 

distribution of caribou was requested during the WRRB April 2019 Bluenose-East Caribou 

Hearing. A summary on the Bluenose-East herd’s patterns 2010-2018 was included as an 

appendix in the 2018 survey report (Boulanger et al. 2019). Similar analyses were also 

carried out for the Bathurst herd 2009-2018 based on calving ground surveys, and the 

results are included here. 

This document provides a summary of data from previous surveys as opposed to full 

documentation of methods used to define core calving areas. For full descriptions of survey 

methods and results, readers should refer to calving photo survey results for the Bathurst 

herd in 2009 (Nishi et al. 2010), 2012 (Boulanger et al. 2014), 2015 (Boulanger et al. 2017) 

and 2018 (main text of this report).   

Methods 

Trends in segment densities from reconnaissance surveys flown during calving photo 

surveys were initially assessed to infer distribution and aggregation of higher densities of 

caribou. Segments that were contained within core calving strata were included in the 

analysis. Data were plotted spatially and by segment density class. Core calving area was 

defined by the presence of breeding caribou in contiguous segments.  

Estimates of density based on photo survey data and core calving ground size (based on the 

area of survey strata) were used to estimate numbers of adult and breeding females. One 

potential issue with this approach is that the degree of aggregation of adult and breeding 

females varies among years, and therefore changes in the core area will be due to both 

changes in abundance, aggregation, and survey coverage. For example, in years of high 
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aggregation the core area might be surveyed primarily by photo survey methods whereas 

photo and visual survey methods would be used when aggregation is lower. Therefore, 

defining core areas as those just photo surveyed may not represent the true density and 

distribution of breeding females. To explore this issue, we derived a weighted core calving 

ground index based on the summation of the product of stratum areas and proportions of 

breeding and adult females. For example, if a 100 km2 stratum had 20% breeding females, 

then the core calving ground index was estimated as 20 km2. Each survey stratum area was 

scaled using this approach and summed for the survey year to provide the aggregate core 

calving ground index value. Density estimates using this approach will be more robust to 

differences in calving ground surveys where layout and types of strata (i.e., photographic 

and visual) would vary. For example, this approach avoids the subjective inclusion or 

exclusion of survey strata areas for estimation of core areas and uses all the survey strata to 

estimate core area. However, the actual core calving ground index will not directly pertain 

to a defined geographic area. 

Results  

Plots of segment densities for the Bathurst herd from calving ground surveys 2009-2018 

suggest different levels of aggregation for each survey year, with the highest levels in 2012 

(Figure 1). The core area in 2018 was reduced to only low and medium density segments 

with no high density segments. The annual concentrated calving area for the Bathurst herd 

in 2018 was to the west of Bathurst Inlet. Segments near Bathurst Inlet, which contained 

intermittent pockets of females, are shown for reference purposes. This pattern of low 

densities on either side of Bathurst Inlet included some collared caribou cows, and was not 

observed in previous years. Estimation of the core area based on the survey strata detailed 

in the next section provides further inference on the core area in 2018. 
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Figure 1: Maps of segment densities from reconnaissance surveys of the Bathurst caribou 

herd from calving ground surveys 2009-2018. Low density = <1 caribou/km2, medium 

density = 1-9.9 caribou/km2, and high density = at least 10 caribou/km2.       

 

Plots of segment densities also illustrate the higher level of aggregation in 2012 with fewer 

lower and medium density segments in comparison to high density segments (Figure 2). 
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Figure 2: Segment densities in annual concentrated calving areas for the Bathurst caribou 

herd 2009-2018. Low density = <1 caribou/km2, medium density = 1-9.9 caribou/km2, and 

high density = at least 10 caribou/km2.        

 

Median segment densities were below 5 caribou per km2 for all years except 2012 (Figure 

3). 
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Figure 3: Boxplot of segment densities on calving ground surveys for the Bathurst herd 

2009-2018. 

 

A comparison of core areas further demonstrates the higher level of aggregation in 2012 

with a smaller core area compared to other years (Figure 4). 
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Figure 4: Area of core survey strata, area weighted by proportion of breeding females, and 

area weighted by proportion of adult females in survey strata by year for the Bathurst herd 

2009-2018. 

 

During this time, estimates of abundance of adult and breeding females stabilized from 2009-

2012 followed by a decline from 2012-2018 (Figure 5).  
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Figure 5: Estimates of abundance of adult and breeding females on core calving areas 2009-

2018 for the Bathurst herd. 

 

Density was estimated by dividing abundance (Figure 5) by core area (Figure 4). Plots of core 

densities suggest an increase from 2009-2012 followed by a decrease from 2012-2018 

(Figure 5). The increase in density in 2012 was partially due to a decrease in core area of the 

calving ground rather than a substantive increase in overall abundance (Figure 6). Trends in 

density estimates using the core and weighted methods were reasonably similar. 
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Figure 6: Densities (number/km2) of adult females and breeding females in survey strata 

using total area (Strata area) and corresponding breeding female or adult female areas, for 

Bathurst calving ground 2009-2018. The size of symbols is proportional to the calving 

ground area used for density estimates. 

 

Discussion 

This report is based on Bathurst caribou calving photo surveys (2009-2018) and provides a 

summary of trends in caribou distribution, core calving ground area, and caribou densities 

in core calving ground areas. Defining the core calving area is challenging due to differences 

in levels of aggregation of caribou during each survey year. We describe a weighted method 

used to describe trends based on a calving ground core area index, which attempts to 

confront this issue by weighting the contribution of survey stratum to the overall estimate 

of core area by the proportion of adult and breeding females estimated in the given strata. 

The resulting core area index values are best used to infer trends rather than define an 

absolute area.   

In general, aggregation of the Bathurst herd increased in 2012, as indicated by a reduced 

core calving ground area with increasing density, followed by a decline in density from 2012-

2018 (Figure 6). 
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Alternative methods such as use of collared caribou locations could be used to further infer 

core areas. This type of analysis could be useful for the 2018 survey year when the core area 

was mainly defined in a single small area. This type of analysis is beyond the scope of this 

report but could be pursued in the future.  

LITERATURE CITED – see main text 
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SUBMISSION TO THE NUNAVUT WILDLIFE MANAGEMENT BOARD 
PUBLIC HEARING MARCH 5-6, 2020; CAMBRIDGE BAY, NUNAVUT 

 
FOR 

 
INFORMATION:  XX    DECISION: 

 
Bathurst Caribou 
 
A Total Allowable Harvest of 30 caribou was implemented in 2017 on the Bathurst Caribou herd 
for the Kitikmeot Region. Kitikmeot Regional Wildlife Board allocated those 30 as follows: 
Kugluktuk 10; Omingmaktok 10; Kingaok 10. The Kugluktuk Hunters and Trappers Organization 
(HTO) allocated those tags to a family living at Contwayto Lake. 
 
The Governments of the Northwest Territories and Nunavut completed a population estimate 
in 2018 and came out with 8,200 animals, a decline since the 2015 survey of 20,000 animals. 
 
The Government of Nunavut, Department of Environment met with the affected Kitikmeot 
HTOs on October 7, 2019 in Cambridge Bay. The Department of Environment will propose a 
reduction from 30 animals to 0. 
 
A lot of discussion revolved around predators and predator management. Currently the 
community participates in a wolf skull collection pilot project by the Department of 
Environment. Since the project began in winter 2018/19, 101 wolves were harvested. This 
number drastically increased due to the $300/sample. Harvesters said that should that amount 
be higher, they would be out hunting wolves as the 101 that were harvested were 
opportunistic. 
 
The HTO asked the Government of Nunavut a number of questions at that October 7 meeting. 
Including what actions Government of Nunavut will be taking other than lowering the TAH to 0 
and a wolf pilot project, to help the herd recover, the reply was nothing. It was also asked how 
the Government of Nunavut would monitor the health of the herd. There would be none. The 
HTO also asked what impact having a TAH of 100 or 30 or 0 would be on the herd and no 
evidence can be proven. 
 
Lowering the TAH to 0 would have a drastic negative impact on the family living at Contwayto 
Lake, as it is their main food source. 
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BURNSIDE HUNTERS & TRAPPERS ORGANIZATION 

GENERAL DELIVERY  

BATHRUST INLET, NUNAVUT, XOBOCO 

TO WHOM IT MAY CONCERN: 

 

I am sending this message regarding the Bathurst Caribou 

Herd and the uses of the Tuktu within our people of 

Qingauk. The Inuinnait have been using this substance for 

many years for food and or clothing. We are all aware that 

the herd had been declining in the past years. Our Elders has 

informed our Board that this is a normal cycle that takes 

place in a person’s lifetime. 

 

As of to date we are surviving in the ten tuktu for the Inuit 

of Qingauk and have been distributing the meats with our 

families that are from that area once we have used up the 

ten tegs that are allocated to our HTO. As a family we are 

able to provide meats to those who cannot hunt from the 

herd due to their distance being in and around the 

Contowyto Lake area in the fall season. With the hunts that 

take place, we are able to benefit both with the meat 

provided and income for some of the families who do not 

have full time, all year-round jobs. 

 

I have seen the plentiful of the Bathurst Inlet Herd when I 

first moved back home after being away from home for 

almost fifteen years, the herd was thriving then, and over the 

years they dwindle down, now that I have my own children 

after almost thirty years the tuktu are coming back to our 

area in and around Qingauk in plenty numbers as of this year 

for the first time in many, many years. I believe the Elders 
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when we ask for any of their advice and things we may be 

concerned about and this is what we were told, all living 

things have a cycle they follow and this is information our 

Elders has received and followed since their own ancestors 

time. 

 

Taking away our foods from our land is like saying you 

cannot speak your language any more all over again, this is 

our way of life and way of living off, of the land. How much 

more we need to give back without being given anything in 

return if this is what you want from our land, asking us to go 

from allocation of ten per hunters who hunt this herd to 

zero is like asking us to go purchase your meats from the 

store but you are also taking away the small income that 

provides us with this herd as well, how is that fair? 

 

Quana, Hatok Kapolak 

BHTO Chair 

 

 



 

 
Footer to change… 

KITIKMEOT REGIONAL WILDLIFE BOARD 
SUBMISSION TO THE 

NUNAVUT WILDLIFE MANAGEMENT BOARD 
BATHURST CARIBOU IN-PERSON PUBLIC HEARING 

CAMBRIDGE BAY 
MARCH 5-6, 2020 

 
INFORMATION:     DECISION: X 
 
ISSUE:  Government of Nunavut-Department of Environment’s proposal for 
NWMB decision to decrease the Total Allowable Harvest (TAH) for Bathurst 
Caribou from 30 to 0. 
 

  BACKGROUND: The Bathurst Caribou herd is harvested by Kugluktuk, Bay  
  Chimo, Bathurst Inlet and Cambridge Bay and a family living in  

Contwoyto Lake.  The Bathurst herd is like any other herds that go through  
Population fluctuations throughout high and low number cycles. We believe  
This herd, like any other, will rise in numbers again. It is known widely that  
Often, the caribou move to where its food source is plenty while waiting for 
The food to grow back that they just left from. This has been emphasized  
Throughout the north by all users of the respective herds between Yukon and 
Quebec. The Bathurst herd is utilized and managed by its harvesters and  
If the harvest is cut-off, many people will be affected.   
 
RECOMMENDATION: The Kitikmeot Regional Wildlife Board recommends 
that the TAH remains at a “Status quo” of 30. Our rationale is that these 
harvests still need to continue because the caribou is the main diet for Inuit 
(always has been). We’d also like to point out that another family living in 
Contwoyto Lake harvests from the herd and they need to keep harvesting to 
maintain food supply for themselves. The Kitikmeot Regional Wildlife Board 
cannot emphasize enough how the TAH should not and cannot be put to zero. 
We believe the herd will eventually rise in numbers even if harvesting 
continues. 
 
We also want to add that if the quota should remain at status quo, we would 
ask that all sport hunts be ended and the harvesting will only be used for 
subsistence purposes. 
  
If a harvest moratorium is put in place, hardship among the people who 
harvest the herd will take over. We understand that this is part of the 
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recovery strategy but, we think it’s a big price to pay for a herd that is likely to 
recover in numbers. 
 
Thank you, 
 
 
Bobby Klengenberg 
Chairperson 
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Purpose of 
Presentation
• Present a summary of KIA’s views of the 

Proposal for a Total Allowable Harvest 
(TAH) of 0 for Bathurst Caribou 
requested by the Government of 
Nunavut (GN) to the Nunavut Wildlife 
Management Board (NWMB). 
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KIA’s Mandate

KIA’s Mandate is to manage Kitikmeot Inuit 
lands and resources, and to protect and 
promote the social, cultural, political, 
environmental, and economic well-being of 
Kitikmeot Inuit. 
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Background to KIAs 
Submission
• KIA is working with the Kugluktuk and 

Ekaluktutiak Hunters and Trappers 
Organizations (HTOs), the Kitikmeot 
Regional Wildlife Board and Nunavut 
Tunngavik Inc. (NTI).

• Caribou are of central important to Inuit 
culture
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KIAs Position on the TAH
• KIA opposes the GN TAH proposal.
Reasons:

• The Inuit family at Contwoyto Lake should be 
permitted to maintain a subsistence lifestyle and 
contribute to caribou management

• GN needs a balanced approach that minimally 
infringes on Inuit rights

• GN proposal does not include TK or IQ
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Analysis and Argument: 
Continuity of Inuit Culture 
and Subsistence

• TAH of 0 will 
• impact continuity of Inuit culture
• impose undue hardship on Inuit family 

living at Contwoyto Lake
• eliminate the caribou monitoring and 

conservation role currently performed by 
this family

• not accelerate or measurable change the 
decline of the Bathurst herd

6



kitia.ca

Analysis and Argument: 
Minimal Infringement and 
Inuit Management

• The Nunavut Agreement and the Constitution 
require that conservation action minimally infringe 
on Inuit rights

• October 7, 2019 meeting with HTOs, HTOs 
requested predator management for wolves and 
grizzly bears

• GN proposing to eliminate harvesting without 
managing other threats (i.e. predators)

• GN should support creation and implementation of 
Inuit led conservation management plan
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Analysis and Argument: 
Need to Include TK and IQ

• GN conducted limited community 
meetings

• Comments from the community are not 
reflected in the proposal

• Proposal does not appear to include any 
TK or IQ
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Summary
• Conservation of Bathurst caribou requires a 

balanced approach, including predator 
management

• Conservation management should be Inuit led and 
utilize TK and IQ, with support from GN for 
developing and implementing the approach

• Conservation must be consistent with Inuit rights, 
including minimal infringement on Inuit harvesting 
rights

• The TAH should be set at 10, allocated to the family 
at Contwoyto Lake for subsistence harvesting

9
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Thank You
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February 14, 2020Jason AkearokExecutive DirectorNunavut Wildlife Management BoardIqaluit, Nunavut
X0A 0H0

Kitikmeot Inuit Association Submissions to the Nunavut Wildlife Management Board
About the Proposed Total Allowable Harvest for Bathurst Caribou

For

Information: Decision: X

Issue: Government of Nunavut’s Proposal for Decision to the Nunavut Wildlife
Management Board seeking to Decrease the Total Allowable Harvest for Bathurst
Caribou from 30 to 0

BACKGROUND & FACTS

The Government of Nunavut (“GN”) has applied to the Nunavut Wildlife Management
Board (“NWMB”) to decrease the Total Allowable Harvest (“TAH”) for Bathurst

Caribou herds in Nunavut from 30 to 0.

The NWMB is holding a hearing on March 5-7, 2020 in Cambridge Bay to consider the
GN application.

The NWMB granted Kitikmeot Inuit Association (“KIA”) party status in this matter.

KIA is the Regional Inuit Association for the Kitikmeot.  KIA represents the interests of
the Kitikmeot Inuit by protecting and promoting their social, cultural, political,
environmental and economic well-being.

During KIA’s review of the GN application and to prepare this submission, KIA has

spoken with the Kugluktuk and Ekaluktutiak Hunters and Trappers Organizations, the
Kitikmeot Regional Wildlife Board (“KRWB”), and Nunavut Tunngavik Inc. (“NTI”).

Kugluktuk

Bathurst Inlet
Kingaok

Bay Chimo
Umingmaktok

Cambridge
Bay

Ikaluktutiak

Gjoa Haven
Okhoktok

Taloyoak

Kugaaruk
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KIA has retained Dr. Anne Gunn to review GN’s technical information for the proposed

TAH.  Dr. Gunn is a caribou biologist with extensive experience designing and managing
caribou management programs for territorial governments and advising co-management
boards about wildlife management and environmental impact assessment matters related
to caribou.  Her comments on the sampling data and GN’s proposal are incorporated into

this submission and Appendix A.

Caribou are of central importance to Inuit culture.  Access to caribou is critical to Inuit
food security and cultural continuity.  Wildlife harvesting is integral to the way of life for
Inuit communities.

GN has provided the following documents to support its proposal to reduce the TAH to 0:

1 a GN Briefing Note on the Bathurst caribou herd population estimate from a 2018
calving ground photographic survey and harvest recommendations

2 a presentation on the 2018 population estimate of the Bathurst caribou herd

3 The HTO Consultation Report for Bathurst Caribou Management Recommendations

4 The Reports on Bathurst Caribou Herd 2018 Estimate, in Nunavut

5 Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for
the Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic
Survey

There is no reference to Traditional Knowledge (“TK”) or Inuit Qaujimajatuqangit (“IQ”)

in the GN submissions. There is also no discussion of the impact of this proposal on Inuit
culture, health or rights granted under the Nunavut Agreement and the Constitution.

ANALYSIS & ARGUMENT

KIA understands that Bathurst caribou populations have been declining and there is a
need to implement a conservation approach.  However, any conservation approach must
minimally infringe on Inuit rights under the Nunavut Agreement and the Constitution
while providing a full understanding of the proposed GN management approach to the
Bathurst caribou population in order to understand the likely effects on Inuit and Inuit
rights.

KIA’s submissions are set out below and organized under the following topics:

1 The Inuit family at Contwoyto Lake should be permitted to continue to maintain their
subsistence lifestyle and contribute to caribou management
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2 GN needs to take a balanced approach to Bathurst caribou conservation and
management that includes partnering with and recognizing the important role of Inuit
and Hunter and Trapper Organizations (“HTOs”)

3 The GN proposal does not include TK or IQ

4 Responses to NWMB Request for Submissions

KIA’s recommendations to the NWMB are at the end of our submission.

1. KIA Requests a TAH of 10, Allocated to the Family at Contwoyto Lake

The GN’s proposed TAH of 0 will negatively impact the continuity of Inuit culture and

traditions.  It will also impose undue hardship on an Inuit family living at Contwoyto
Lake that maintains a subsistence lifestyle and depends on caribou as a source of food.  A
TAH of 10 will neither accelerate nor measurably change the decline of the Bathurst
herd.

KIA is requesting that the NWMB set the TAH at 10, with all tags to be allocated to the
family at Contwoyto Lake for use in subsistence hunting.

KIA believes this is a reasonable request based on the need to ensure continuity of Inuit
culture and traditions, the contribution of this family to the monitoring and conservation
of caribou, and the negligible biological impact of removing 10 Bathurst caribou from the
herd.

Continuity of Culture and Traditions

Harvesting is integral to the way of life for Inuit communities.  Caribou are important to
allow Inuit to thrive physically, spiritually and culturally.  Prohibiting the family at
Contwoyto Lake from taking Bathurst caribou will create food security issues for them.

Allowing the family to take 10 Bathurst caribou will maintain important cultural linkages
with caribou with minimal impact of harvest on the herd.

Contribution to Monitoring and Conservation

Allowing the Inuit family to continue to take 10 Bathurst caribou annually will also
further monitoring and conservation efforts for the Bathurst caribou.  The family
currently works with the Boots on the Ground Program run by the Tłįchǫ Government

(“TG”).  Through the family’s hunting and use of caribou, the family provides important

monitoring information to the Boots on the Ground program about the health and location
of the Bathurst caribou herd.

The family, through their efforts to live on the land, also support conservation efforts
through wolf removal.  Wolves are a known predator of caribou.  In the past year, the
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family has harvested around 50 wolves, reducing predation on the Bathurst caribou
populations.

Biological Impact

A TAH of 10 is unlikely to create a measurable impact for the Bathurst herd.

With the appropriate level of predator management and ongoing monitoring of Bathurst
caribou population numbers, there is no reason why the Board should not permit a low
harvest level such as the TAH of 10 for the Bathurst herd.

A TAH of 10 is unlikely to measurably accelerate a decline or prevent a recovery of the
Bathurst herd. Given government sampling methods and statistical variance, it is
scientifically impossible to detect changes of the Bathurst caribou population as small as
10 caribou.

2. Need for an Approach to Conservation that Minimally Infringes on Inuit
Rights as per the Nunavut Agreement and the Constitution and Incorporates Inuit
Management

KIA requests that the NWMB require GN to take an approach to the conservation and
management of the Bathurst caribou that reflects the requirements of the Nunavut
Agreement, the Constitution and unique co-management structure established in Nunavut.
The Nunavut Agreement and the Courts are clear that where there is a requirement for
conservation, the conservation actions must minimally infringe on Inuit rights.1

Based on the evidence submitted, the GN approach is to eliminate Inuit hunting of the
Bathurst herd.  The GN evidence for this hearing does not include any information about
GN programs that will manage other threats to Bathurst caribou or increase populations.
There is no plan to measurably reduce predators.

The herd size is directly impacted by caribou deaths from predation, harvesting and other
causes such as disease or accidents. GN must look at all causes of death and create a plan
that addresses these causes in way that stabilizes the herd size and minimizes impacts on
Inuit rights and culture.  An effective plan for predator management is a key part of
managing herd size and reducing caribou deaths.

A 2017 report from the Tlicho Government recognizes the impacts wolves can have on
caribou.  The 2017 report includes information shared by the Inuit family living at
Contwoyto Lake that “… in recent years, most of the Bathurst herd had remained north of
the treeline and on the barren lands through both summer and winter, instead of travelling
south to the southern boreal forest. The presence of caribou on the barren lands, and

1 R v Sparrow [1990] 1 SCR 1075, [1990] SCJ No 49. See also Kadlak v Nunavut (Minister of
Sustainable Development) 2001 NUCJ 1.
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specifically on the post-calving range throughout the year provides a secure and steady
supply of meat for the wolves in the area, like never before. Every year, John F.
Koadluak harvests between 30 and 50 wolves in this area. John only hunts in the direct
vicinity of his camp as there is a high wolf population in the area.”2

The GN materials include a summary of a DOE meeting on October 7, 2019 with the
Kugluktuk, Ekaluktutialik and Burnside HTOs and Cambridge Bay community.  The
HTOs and community were clear that TAH of 0 would threaten food security and culture
and that GN needed to assess alternative conservation measures.  During this meeting the
communities requested additional recommendations for predator control with higher
incentives for wolf harvesting to assist with conservation. The HTO has also raised
concerns about increasing populations of grizzly bears, and a need to manage the impact
of bear predation on caribou populations.3

Additional planning for predator management has also been cited as a requirement for
Bathurst caribou by the Wek’eezhii Renewable Resources Board (“WRRB”).  In a 2019

Report, the WRRB states that conservation management plans for Bathurst caribou must
include gathering information on sighting rates of predators and a determination of the
targeted number of predators to be removed annually. 4 (emphasis added)

GN is recommending “community based management initiatives that promote herd

recovery and increased monitoring efforts by conducting a population survey every two
years, and calving ground and fall composition survey every year”.5 However, there is
no detail in the GN submissions about these initiatives and how they might help with
caribou conservation.

The GN needs to support the Kugluktuk Hunters and Trappers Organization (“KHTO”)

and assist KHTO to complete a detail Inuit-led conservation management plan, with clear
management initiatives and monitoring and sampling programs.  GN must also commit
support for the implementation of the plan. The Board suggested such an effort to GN
after its last Bathurst hearings.

3. Need to Include TK and IQ

Based on the materials provided, GN conducted limited community meetings.  It does not
appear that GN considered any TK or IQ in preparing the proposal it submitted to the
NWMB.

4. Response to NWMB Request for Submissions

2 Tłıc̨hǫ Research and Training Institute (TRTI). 2017 We Watch Everything: A Methodology forBoots-on-the-Ground Caribou monitoring. Tłıc̨hǫ Government.
3 The HTO Consultation Report for Bathurst Caribou Management Recommendations
4 WRRB Reasons for Decision Final Report – Bathurst Caribou Herd dated October 4, 2019
5 2020 population estimate of the Bathurst caribou herd presentation
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It its letter dated February 4, 2020, the NWMB has requested that parties provide
responses to a list of specific issues. A summary of KIA’s response to these issues is set

out below.  More detailed responses are in Appendix A.

1 Responses and feedback on the most recent science population abundance estimate
for Bathurst caribou, particularly about:

a) the recent decline in the population abundance estimates from 19,769 in 2015 to
8,207 in 2018 and feedback on the assumptions associated with the statistical
models used to estimate the current population abundance

KIA Response: The methods and analyses to estimate the Bathurst herd size in
2018 were standardized and meet an assumption of accuracy and precision: the
assumption that all breeding cows return to a single calving ground was partially
supported.

b) the area covered and the duration of the aerial surveys

KIA Response: During the June 2018 Bathurst calving ground survey, an
extensive area was covered, there were no delays and the survey was timed for the
peak of calving when movements are minimal

c) the level of Inuit involvement in the study and use of Inuit Qaujimajatuqangit in
the population assessment.

KIA Response: Four Inuit were involved as observers during the survey but there
is no evidence for the use of Inuit Qaujimajatuqangit in the assessment of herd
size.

2 Any information which is used in demographic models including indices of cow and
calf productivity/survival, and collar movement data.

KIA Response: The demographical model integrates field data on adult cow and calf
survival, adult sex ratio, number of breeding females and an assumed harvest rate.

3 Habitat conditions and potential impacts from human activities in the range of the
Bathurst caribou herd.

KIA Response: Information on habitat conditions and potential impacts from human
activities were not included in the TAH submission.

4 Information regarding the relationship between environmental variables and health of
Bathurst caribou.

KIA Response: Information on if and how environmental variables could affect
Bathurst caribou especially their health was not included.
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5 The Government of Nunavut’s proposed TAH and any alternative recommendations,

if any, and why.

KIA Response: The proposed TAH of 0 was not submitted with alternative
recommendations although GN acknowledged that the communities were
recommending other management actions such as predator control.

6 Inuit Qaujimajatuqangit of the Bathurst caribou, related to:

a) Inuit approaches to caribou management in times of decline

b) the socio-economic and cultural value of the Bathurst caribou herd to Inuit

c) knowledge of caribou behaviour, especially about the location of calving grounds
and changes over time

KIA Response: GN in its December 2019 briefing to NWMB did not reference
IQ.  This is surprising given the amount of information available

7 Inter-jurisdictional considerations when setting management actions for shared herds.

KIA Response: The degree of inter-jurisdictional sharing of the Bathurst herd is high
with five First Nations, three governments and two co-management boards

KIA RECOMMENDATIONS

Given the facts and in consideration of the arguments set out above, KIA respectfully
requests that the NWMB rule as follows:

1. There is a conservation concern for the Bathurst caribou herd

2. The conservation approach for the Bathurst caribou herd must be balanced and
include harvest restrictions, predator management, alternate species harvesting
(where appropriate), sampling and ongoing monitoring that assesses current
populations (including females and calves), habitat, and climate and development
impacts.  GN must work with Inuit to develop such a balanced approach and
provide support for the HTO’s implementation

3. The conservation approach must be consistent with the rights of Inuit under the
Nunavut Agreement and the Constitution.  This includes a minimal infringement
on Inuit harvesting rights and a recognition and efforts to ensure continued
harvesting and cultural practices relating to caribou

4. The conservation approach must recognize that caribou play an important role in
culture, language and food security
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5. GN’s approach to this hearing, to propose only a TAH and no further

conservation management measures, is inadequate.  GN shall collaborate with the
HTOs, NTI, KIA, GNWT, TG and others to prepare a balanced conservation
management approach that seeks to stop the decline of the Bathurst caribou herds
while respecting Inuit and First Nation rights

6. That the GN evidence in this matter fails to include any TK or IQ, and that such
information is crucial for the effective co-management of Bathurst caribou and
must be included in future proposals to the NWMB

7. That the TAH be set at 10, to be allocated to the family at Contwoyto Lake for
subsistence only.

ALL OF WHICH IS RESPECTFULLY SUBMITTED:

THIS 14th DAY OF FEBRUARY, 2020

Document #: 1668518



Abbreviations and Acronyms
ENR-GNWT Department of Environment and Natural Resources,

Government of Northwest Territories
GN Government of Nunavut
KHTO Kitikmeot Hunters’ and Trappers’ Organization
KIA Kitikmeot Inuit Association
SRRB Sahtu Renewable Resource Board
TAH Total Allowable Harvest
TG Tłįchǫ Government
WRRB Wek’èezhìi Renewable Resource Board

KIA Technical response to NWMB’s issues relevant to theGovernment of Nunavut’s proposal to modify the TAH for Bathurstcaribou
To address NWMB’s issues, on behalf of KIA, I reviewed GN’s briefing note and presentation for
NWMB’s December 2019 regular meeting and given that the submission was a summary, I also
reviewed GNWT’s information specifically
the 2018 calving ground survey report which
was provided to NWMB1. Relevant
information is available through the WRRB
proceedings and so I also reviewed the
technical information summarized in the
WRRB’s Reasons for Decision reports2 as well
as using the NWMB’s public registry to find
relevant information and documents for the
June 2016 public hearings3 and regular
meeting December 2019.

1. Responses and feedback on the most recent science population
abundance estimate for Bathurst caribou, particularly about:

1.1. The recent decline in the population abundance estimates from 19,769 in
2015 to 8,207 in 2018 feedback on the assumptions associated with the statistical
models used to estimate the current population abundance.

Summary: The methods and analyses to estimate the Bathurst herd size in 2018 were
standardized and meet an assumption of accuracy and precision: the assumption that all
breeding cows return to a single calving ground was partially supported.
Comment: The Bathurst herd declined 59% between 2015 and 2018 which is a higher rate of
decline than between the 40% between 2012 and 2015. The estimate in 2018 was 8,207
caribou 2+ years with its statistical confidence limits were 6,218-10,831.

The 2018 estimate of herd size is based on extrapolating from the number of caribou
estimated during a systematic aerial survey of the calving ground using visual and aerial
photography methods that have become standardized since 1996. The fieldwork is counting the
caribou on the higher density part of the calving ground from high altitude photography.
Caribou on the lower density areas are fewer and are visually counted from survey aircraft.
Ground counts are used to determine the percentage of breeding cows among the caribou
counted on the calving ground based on their appearance. In subsequent data analyses, there

1 https://www.nwmb.com/en/public-hearings-a-meetings/meetings/regular-meetings/2019/rm-004-2019-kugluktuk-december-4-2019/english-92 https://www.wrrb.ca/public-information/public-registry3 https://www.nwmb.com/en/public-hearings-a-meetings/public-hearings-1/2016-1/nwmb-public-hearing-to-consider-total-allowable-harvest-for-bathurst-caribou



are two steps as firstly, the estimated number of caribou is extrapolated to estimate the
number of breeding cows and then in a second extrapolation, to the total number of 2 year and
older caribou in the herd.

The two main assumptions are that all the breeding cows migrate to the calving ground
and that the counts are both accurate (minimal bias) and precise. The assumption that all
breeding cows return to the previously used calving ground was only partially supported. The
distribution of the collared cows revealed marked changes as 3 of 11 cows that had in June
2017 calved west of the Inlet then in 2018 moved east and calved within the calving grounds of
the Beverly/Ahiak herd. Previously between 2010 and 2015, the fidelity of the collared Bathurst
cows to their traditional calving rather than the neighboring Bluenose East or Bevely/Ahiak
calving grounds had been high (98%).

In support of the assumption about accuracy although patchy snow cover meant
caribou were not easy to see, double counting with paired observers was used to estimate and
correct levels of accuracy. The allocation of survey effort and the photo coverage were
reasonable and lead to conventional levels of precision. The estimate of breeding females was
reasonably precise (13.9%).

1.2. The area covered and the duration of the aerial surveys

Summary: During the June 2018 Bathurst calving ground survey, an extensive area was
covered, there were no delays and the survey was timed for the peak of calving when
movements are minimal.
Comment: There were no weather-caused delays during the 2018 survey that could have
influenced the survey efforts. The area covered was large with extensive reconnaissance flights.
The calving area including the high density area has shifted east compared to previous years
although this shift was not analysed. Overall, the area covered in June 2018 differed markedly
from other calving ground surveys since 1996 because calving extended east of Bathurst Inlet.
The area east of the Inlet was included in the survey and its eastern boundary was coordinated
with GN’s survey of the Beverly/Ahiak herd calving grounds.

The unusual calving distribution immediately east of the Inlet was accommodated as an
additional survey area and thus is unlikely to have changed the outcome. GNWT based its
estimate of herd size on the caribou counted on the Bathurst Inlet calving ground which leaves
the emigration of 3/11 collared cows (27%) as the explanation for part of the decline between
2015 and 2018. It can be assumed that the 27% emigration of the collared cows may also
represent 27% of the Bathurst cows. A lower rate of emigration was also recorded in June 2019
when 3 of 17 collared cows moved to the Beverly/Ahiak calving ground.

1.3. The level of Inuit involvement in the study and use of Inuit Qaujimajatuqangit
in the population assessment.

Summary: Four Inuit were involved as observers during the survey but there is no evidence for
the use of Inuit Qaujimajatuqangit in the assessment of herd size.
Comment: The 2018 Bathurst calving ground report acknowledges that four Kugluktuk HTO
representatives were involved in the survey.



I did not find how GN used Inuit Qaujimajatuqangit for either the 2018 Bathurst calving
ground survey or its interpretation relative to a TAH, although it is available. IQ would be useful
in assessing the significance of the emigration of breeding cows.

Inuit IQ is shared through the Tlicho Government’s monitoring program for the Bathurst
herd. Inuit work with the Tlicho Government’s Boots on the Ground monitoring program based
at Contwoyto Lake which in 2019, described that:.

“However, in recent years, most of the Bathurst herd had remained north of
the treeline and on the barrenlands through both summer and winter, instead
of travelling south to the southern boreal forest. The presence of caribou on
the barrenland, and specifically on the post-calving range throughout the year
provides a secure and steady supply of available meat for the wolves in the
area, like never before.” . . . “Every year, John harvests between 30 and 50
wolves in this area. John only hunts in the direct vicinity of his camp as there
is a high wolf population in the area.”4

2. Any information which is used in demographic models including indices of cow
and calf productivity/survival, and collar movement data.

Summary: The demographical model integrates field data on adult cow and calf survival, adult
sex ratio, number of breeding females and an assumed harvest rate.
Comment: The computer demographic model was developed from a model that was published
in 2012 in a peer-reviewed journal. The model uses the field data on adult cow and calf survival,
adult sex ratio and number of breeding females and integrates them to generate estimated
rates. The model has a useful strength as it incorporates trends in the field data. Details for the
field data are summarized in the GNWT calving ground survey reports.

The estimated survival rates include an assumed and constant harvest level since 2010
of 5 cows and 70 bulls although the basis for these harvest levels is not related to the 2016 TAH.

The field data for the calf cow ratios are relatively standardized although detailed
reports are not available from GNWT. Unlike the neighboring Bluenose East herd, for the
Bathurst herd, the model-based estimates of cow survival are an increasing trend in cow
survival averaging survival of 0.81 (CI=0.75-0.87) for the 2014-2017. The analysis also suggested
a decline in the number of adult cows dying during the summer. At least in 2017, calf cow ratios
in spring and fall appeared to be an improvement over previous years. Although GNWT
annually monitor adult and calf survival rates, analyses typically lag until a presented in a
calving ground report which means the 2018 and 2019 survival rates are not yet available.

3. Habitat conditions and potential impacts from human activities in the range of
the Bathurst caribou herd.

Summary: Information on habitat conditions and potential impacts from human activities were
not included in the TAH submission.

4 Tłıc̨hǫ Research and Training Institute (TRTI). 2017 We Watch Everything: A Methodology forBoots-on-the-Ground Caribou monitoring. Tłıc̨hǫ Government.



Comment: GN in their December 2019 submission did not provide information on or need for
management actions on habitat and human activities. However, concerns for habitat and
human activities especially for calving and summer ranges were the basis for recommendations
in the 2019 WRRB’s Reasons for Decision report.  Additionally, in recognition of concerns about
habitat changes especially from forest fires and human activities, for the NWT portion of
Bathurst herd’s range, GNWT, after extensive consultation, recently released a Range Plan for
the Bathurst herd.

4. Information regarding the relationship between environmental variables and
health of Bathurst caribou.

Summary: Information on if and how environmental variables could affect Bathurst caribou
especially their health was not included.
Comment: GN in their December 2019 submission did not offer information on if and how
environmental variables could affect Bathurst caribou especially their health. While the GNWT
2018 calving ground report did not include information other GNWT reports have examined the
correlation between climate variables and adult and calf survival5 .

5. The Government of Nunavut’s proposed TAH and any alternative
recommendations, if any, and why.

Summary: The proposed TAH of 0 was not submitted with alternative recommendations
although GN acknowledged that the communities were recommending other management
actions such as predator control.
Comment: In the December 2019 NWMB regular meeting, GN recommended support for
GNWT’s herd-wide 0 TAH. The TAH recommendation for 0 is based on the continued decline in
herd size. However, previously in the 2016 NWMB public hearings, after the GNWT had
imposed a moratorium on hunting Bathurst caribou, GN had recommended a TAH of 30 male
caribou for Nunavut in recognition of the importance of harvesting for economic and cultural
continuity during the hearings:

“So at this declining rate, biologically, the herd cannot sustain
any harvest. It would just push down farther the declining of that
herd; however, on NLCA there is recognition for key economic
importance to this herd for Bay Chimo and the outpost camp, the
cultural maintenance of their skill practice; and, therefore, the GN
was recommended a harvest, negligible harvest of 0.15 percent, which
would represent 30 caribou.  And that will be male caribou.” (public
transcript day 14 June 2016 p.32)

However, with the further decline of the Bathurst herd, I did not find evidence for an
independent analysis of, for example, the impact of a negligible harvest including whether it
would be detectable. GN has not provided analyses to demonstrate that a TAH will, at this stage
in the decline, play a role in halting the decline and starting recovery.

5 Boulnger report and Range Plan



In terms of alternative recommendations relative to a TAH, I did not find evidence as to
how GN (or GNWT) had analysed the role of predation or other possible contributions to the
continued decline. GN did not recommend further actions although they reported that the
communities were requesting additional management recommendations to be considered such
as predator control with higher incentives.

In 2019, GN did not include a recommendation for wolf management although in the
2019 KHTO submission to NWMB, reference was made to GN’s 2018/2019 wolf skull collection
which provided an incentive for wolf harvest. Despite the evidence for the decline despite the
2016 harvest restrictions, it is unclear if and how GN has moderated its position on wolf
management since 2016. During the 2016 NWMB hearings, the KHTO asked GN about wolf
culling:

“Drikus Gissing from the Department of Environment.
At this time, no, we have no intention of initiating any

wolf cull or grizzly cull or incentive programs.  The issue has been
discussed within the department, and there's a lot of examples in
other places in the country where these initiatives do not work.
They actually result in more wolves than actually addressing the
issue, unless you put in a lot of money and a lot of time . . . and
at this stage we are not considering that I'm not saying that we
won't consider it in future.  It all depend on requests from
communities to government and what pressure is put on government.”
(transcripts p.46)

6. Inuit Qaujimajatuqangit of the Bathurst caribou, related to:
o Inuit approaches to caribou management in times of decline
o the socio-economic and cultural value of the Bathurst caribou herd to Inuit
o knowledge of caribou behaviour, especially about the location of calving grounds and
changes over time

Summary: GN in its December 2019 briefing to NWMB did not reference IQ which is surprising
given the amount of information available.
Comment: IQ is outside my field although considerable information has been compiled on
these topics especially by the KHTO. GN in its December 2019 briefing to NWMB did not
reference IQ which is surprising given the amount of information available. GN did refer to a
natural cycle in numbers but not to how that may influence distribution which has been
monitored by Inuit over the decades.

7. Inter-jurisdictional considerations when setting management actions for shared
herds.

Summary: The degree of inter-jurisdictional sharing of the Bathurst herd is high with five First
Nations, three governments and two co-management boards.
Comment: The winter spring, summer and fall ranges of the Bathurst herd are largely in the
NWT where the Bathurst herd falls under the jurisdictions of two governments: TG, and GNWT;
a co-management board WRRB and First Nations: Łutsel K’e Dene First Nation, Yellowknives
Dene First Nation, NWT Métis Nation, North Slave Métis Alliance and Athabasca Denesuline. In



2020, Łutsël K’é Dene First Nation released their caribou stewardship plan (Yúnethé Xá Ɂetthën
Hádi). The plan states that LKDFN members will not harvest caribou from the Bathurst herd for
2 years in LKDFN’s traditional territory and LKDFN respectfully requests that other Indigenous
peoples will not harvest caribou from the Bathurst caribou herd for 2 years in LKDFN’s
traditional territory. In Nunavut, the Bathurst herd is under the jurisdiction of GN and NWMB.

Completed by:
Anne Gunn Ph.D.
Salt Spring Island, BC
10 February 2019



 

 

 
February 11, 2020 
 
Mr. Daniel Shewchuk 
Chairperson 
Nunavut Wildlife Management Board 
P.O. Box 1379, Iqaluit, NU  
X0A 0H0 
 
Dear Daniel, 
 
RE: NWMB Public Hearing to Consider a Modification of the Total Allowable 
Harvest for Bathurst Caribou 
 
Nunavut Tunngavik Incorporated (NTI) thanks the Nunavut Wildlife Management Board 
(NWMB) for the opportunity to participate in this process.   
 
General comments: 
 

• The Nunavut Agreement recognizes Inuit harvesting and decision-making rights and 
Inuit systems of wildlife management that contribute to wildlife conservation. 

 

• The Nunavut Agreement also recognizes the extensive powers of self-regulation of 
the Hunters and Trappers Organizations (HTOs) and Regional Wildlife Organizations 
(RWOs). 

 

• Any quantitative or non-quantitative limitations on Inuit caribou harvesting can only be 
imposed to the extent necessary to effect a conservation concern.   

 

• For the purpose of wildlife conservation, or the maintenance of vital and healthy 
wildlife populations capable of sustaining Inuit harvesting needs, it is the responsibility 
of the NWMB and the Government to avoid limitations on Inuit harvesting that are 
beyond the extent necessary. Inuit have always understood—and put into practice—
that a sustainable harvest depends on principles of conservation. 

 

• Across Nunavut, community-based wildlife management is increasingly recognized to 
facilitate the meaningful consideration of Inuit Qaujimajatuqangit in wildlife 
management processes, decision-making and outcomes.  

 

• The hardships faced by Indigenous peoples of the Northwest Territories (NWT) across 
the range of the Bathurst herd are not lost on Inuit.  However, the sociocultural 
benefits associated with minimal harvest opportunities to support Inuit 
Qaujimajatuqangit are critical especially to Inuit who continue to live in the caribou 
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range. NTI has heard that the sociocultural repercussions, knowledge transmission 
loss and food insecurity will have serious and long-lasting impacts on Inuit if a 
moratorium is put into place.  

 

• NTI supports the position of West Kitikmeot Inuit who do not support a moratorium of 
the Bathurst caribou subpopulation at this time.   

 
 

Specific comments: 
 

• Inuit acknowledge that there has been a decline in numbers of the herd since the 
early 2000s. 

 

• NTI supports the development of a community-based caribou management plan for 
the conservation of the Bathurst caribou. 

 

• It is not clear or demonstrated how a harvest of 30 bulls will negatively impact the 
potential recovery of the population based on the information submitted to the 
NWMB: 
 

• “An analysis of the herd’s demography suggests low calf survival rates and low adult 
female survival rates both contributed to the continuing decline of the Bathurst herd” 
(Government of Northwest Territories (GNWT) report: page 76). The analysis 
suggests the primary factors for recovery potential are adult female survival and calf 
survival, but there is no harvest of female caribou proposed. 

 

• In the GNWT demographic analysis, the model includes a removal of 70 bulls per 
year (GNWT report: Table 5, page 116).   There is no indication that removal of bulls 
will negatively impact the potential recovery of the subpopulation.   

 
 
Prepared by: Department of Wildlife and Environment, Nunavut Tunngavik Inc. 
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Nunavut Wildlife Management Board In-person Public Hearing to Consider the 
Government of Nunavut’s Proposal to Decrease the Total Allowable Harvest for 
Bathurst Caribou from 30 to 0  

 
Submission from Government of the Northwest Territories (GNWT), Department of 
Environment and Natural Resources (ENR) 
 
Summary: This document summarizes information on the status of the Bathurst barren-
ground caribou herd, recent and proposed management actions for this herd in the 
Northwest Territories (NWT), and the GNWT’s recommendations on harvest of Bathurst 
barren-ground caribou. More detailed information on the herd is found in supporting 
documents. In 1986 the Bathurst herd was one of the largest migratory barren-ground 
caribou herds in northern Canada, estimated at about 470,000 caribou. Since then the herd 
has declined by about 98% to an estimate of just over 8,200 adult caribou in 2018. This 
estimate was less than half the herd estimate of about 19,800 in 2015. All herd estimates 
since 1986 are derived from the same photographic survey method on the calving grounds.  
 
The herd’s recent vital rates (cow survival, calf survival, and pregnancy rate) suggest that 
further decline is likely. Spring movements of collared Bathurst female caribou in June 
2018 and June 2019 suggest that some emigration of Bathurst caribou to the range of the 
neighbouring and much larger Beverly herd has occurred. Harvest management in the 
NWT in 2010 included closure of resident and commercial hunting and a reduction in the 
Indigenous harvest from an estimated 4,000-6,000 caribou/year consisting primarily of 
cows, to a harvest limit of 300 caribou/year with 80% bulls. In 2015, after further decline 
in the herd, the Indigenous harvest of this herd was closed in the NWT.  
 
Other management actions have included developing a collaborative range plan to ensure 
that the herd has sufficient high-quality habitat across its range, and actions to promote 
wolf harvest to increase caribou calf and adult survival rates. An overall management plan 
for the herd was developed in 2004 and an updated plan is under development in 2020 
under the Bathurst Caribou Advisory Committee. The remainder of this submission has 
information on the following subjects: (1) Bathurst herd status, (2) Management context 
for the Bathurst herd, and (3) Management of Bathurst barren-ground caribou harvest in 
the NWT 2009-2019, and (4) GNWT’s suggestions on harvest of Bathurst barren-ground 
caribou in Nunavut (NU). The GNWT supports the Government of Nunavut’s (GN) 
recommendation to close the Bathurst barren-ground caribou harvest in Nunavut, in 
consideration of the herd’s more than 98% decline since 1986, and to ensure a consistent 
approach across the herd’s entire range. 
 

1. Bathurst Herd Status 
The Bathurst historic barren-ground caribou range as determined from collared barren-
ground caribou locations since 1996 covers an area of about 350,000 km2 (Figure 1). The 
herd’s calving grounds since 1996 have been west of Bathurst Inlet and a large portion of 
the herd’s summer range is in NU. The remainder of the herd’s range, including most of the 
winter range, is in the NWT; occasionally some Bathurst barren-ground caribou have 
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wintered as far south as northern Saskatchewan. Since the herd’s decline to much lower 
numbers after 2006, the range has contracted towards the north and the winter range in 
particular has been reduced, with much less use of the more peripheral areas in the 
southeast and southwest. 
 

 
Figure 1: Annual range and calving grounds for the Bathurst herd, 1996-2009, based on 
accumulated radio collar locations of cows. The calving area and a portion of the summer 
range are in NU and the rest of the range is mostly in the NWT. At high numbers the herd 
has occasionally wintered as far south as Saskatchewan. 
 
The June 2018 calving ground photographic survey resulted in an overall herd estimate of 
8,207 ± 2,624 barren-ground caribou in the Bathurst herd, which is less than half the 
estimate in 2015 of 19,769 ± 7,420 (Adamczewski et al. 2019). These survey results 
showed that the herd has continued to decline and the herd in 2018 had declined by more 
than 98% from its peak abundance in 1986 of about 470,000 (Figure 2). The most rapid 
decline in the herd occurred between 2006 and 2009, when the herd declined from more 
than 100,000 to 32,000. The herd was roughly stable between 2009 and 2012, but surveys 
in 2015 and 2018 showed further declines. All population surveys since the 1980s have 
used the same methods, with a photographic survey over the calving grounds providing 
estimates of the number of females on the calving grounds. The estimates of female 
numbers are converted to herd estimates by adding in the males, which are rarely on the 
calving grounds, based on fall composition surveys that provide an estimate of relative 
male to female abundance. Details are provided in individual survey reports and a full 
description of methods is in Adamczewski et al. (2017). 
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Figure 2. Estimated herd size in the Bathurst barren-ground caribou herd 1986-2018 
(left), based on calving ground photographic surveys conducted in June. For clarity, the 
four estimates of herd size since 2009 are shown on the right with a reduced scale. Error 
bars are 95% confidence intervals. 
 
Other demographic indicators for the Bluenose-East herd in recent years are consistent 
with a rapidly declining trend 2015-2018. Three key demographic indicators of herd health 
are the cow survival rate, the pregnancy rate and the calf survival rate. Biologists term 
these the population’s vital rates.  
 
Of these indicators, the most critical is cow survival rate; multiple studies (e.g. Boulanger et 
al. 2011) have shown that it needs to be between 84% and 90% to maintain a stable herd. 
Evaluation of survival in collared cows combined with demographic modeling indicates 
that the Bathurst cow survival rate has varied between about 78% and 82% between 2015 
and 2018 and the best estimate for 2017-2018 was 82% (Adamczewski et al. 2019). While 
there appears to be a trend toward improved cow survival rate between 2015 and 2018, it 
would still need to be substantially higher and consistently well over 80% for the herd to 
stabilize.   
 
The best information available on the pregnancy rates of this herd is from June 
composition surveys that provide an estimate of the proportion (%) of breeding females. 
Pregnancy rates have varied from relatively low values in 2015 of about 60% to higher 
values of about 80% in 2013 and 2018 and a higher rate of 86.0% in June 2019 (Figure 3). 
These results suggest that a low pregnancy rate has contributed to the herd’s decline in 
some years, as the percentage of breeding females should be at least 80% in a healthy herd. 
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Figure 3. The proportion (%) of cows on the Bluenose-East calving grounds classified as 
breeders in June near the peak of calving, 2009-2019. The pooled and stratified values 
were calculated using slightly different methods but resulted in nearly identical results. 
 
Late-winter calf:cow ratios provide an index of the proportion of calves born the previous 
June that survived the first nine to ten months. A benchmark of at least 30 calves:100 cows 
has been used as a guide to healthy populations of caribou; however, this benchmark is 
most applicable for populations where the cow survival rate is healthy (85-90%). Where 
the cow survival rate is low, as in the Bathurst herd from 2009 to 2018, calf:cow ratios 
would need to be much higher (45-50 calves:100 cows or higher) to result in a stable herd. 
Late-winter calf:cow ratios averaged 25.4 calves:100 cows for the Bathurst herd for 2014-
2016 (Figure 4). Late-winter composition surveys were not carried out in 2017, 2018 or 
2019 for this herd as it was mixed heavily with either the Bluenose-East herd or the 
Beverly herd or both, thus resulting ratios would be difficult to assign to each herd. 
 

 
Figure 4. Late-winter calf:cow ratios for the Bathurst herd, 2006-2016. 
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Taken together, the information on Bathurst cow survival rates, proportion of breeding 
females in June, and late-winter calf:cow ratios indicate that low values of all three vital 
rates have contributed to the herd’s continuing decline. The cow survival rates estimated 
for 2015-2018 are better than in previous years but still well below levels needed for 
stability. Calf recruitment between 2014 and 2016 was well below levels associated with 
stability. 
 
Tracking of Bathurst collared cows from 2010-2015 and 2016-2018 indicates that rates of 
caribou switching between the Bathurst and neighbouring Bluenose-East and Beverly 
calving grounds have remained low from 2010 to 2017 (Figure 5). Switches of calving 
grounds have tended to occur about equally in both directions. Overall, there were 254 
cases of cows in the three herds returning to the same calving ground during 2010-2015 
and five switches (1.9%). There were 174 cases of cows returning to the same calving 
ground during 2016-2018 and three switches (1.7%). This suggested that movement to 
neighbouring herd ranges did not account for the decline in the Bathurst herd 2015-2017.   
 

 
Figure 5. Frequencies of collared caribou movement events for the Bathurst and 
neighbouring Bluenose-East and Beverly herds 2010-2015 and 2016-2018 based on 
consecutive June locations. The curved arrows above the boxes indicated the number of 
times a caribou returned to the same calving ground in successive years. The straight 
arrows indicate movement of caribou to other calving grounds. From Adamczewski et al. 
(2019).  
 
However, the three collared cow switches during 2016-2018 from the Bathurst calving 
ground to the Beverly calving ground all occurred in spring 2018. In the winter of 2017-
2018, Bathurst collared cows and bulls were heavily mixed all winter with collared cows 
and bulls of the Beverly herd (Figure 6). There was a large size disparity between the two 

Movement events: 2010-2015 
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herds, with the Bathurst estimated in 2018 at about 8,200 (Adamczewski et al. 2019) and 
the Beverly estimated in 2018 at about 103,000 (Campbell et al. 2019), for a ratio of about 
12:1. During the spring migration north, three of 11 (27%) known Bathurst collared cows 
(known to be Bathurst from their June 2017 locations on the Bathurst calving ground) 
moved north and east with Beverly collared cows and did not return (Figure 7). This may 
have resulted from the gregarious nature of caribou and an attempt to maintain gregarious 
calving (Gunn et al. 2012). While this is based on a limited sample of collars, it suggested 
that a greater than normal proportion of the Bathurst herd emigrated to the east, and this 
may have contributed to the very low herd estimate in 2018.  
 

 
Figure 6. Winter locations (March 15, 2018) of Bluenose-East collared cows (18) and bulls 
(18) in purple, Bathurst cows (10) and bulls (10) in red, and Beverly cows (23) and bulls 
(12). The Bathurst and Beverly herds were mixed throughout winter 2017-2018. 
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Figure 7. Spring migration paths northward March 15-June 16, 2018 of 11 known Bathurst 
collared cows (red) and 19 known Beverly cows (green). Purple dots are March 15 
locations and indicative of wintering areas; black dots are June 16 locations. 
 
In addition to the collar data, the demographic model for the Bathurst herd was used in 
2018 to assess what the herd’s estimated size should have been in 2018, based only on its 
internal vital rates and not on the actual survey-derived estimate in 2018. This exercise 
suggested that the herd estimate in 2018 should have been about 30% larger, and although 
this was only a modeling exercise, it provided further support for a substantial emigration 
of the Bathurst herd in June 2018. In the winter of 2018-2019, the Bathurst and Beverly 
herds were again mixed heavily all winter, and in the spring, three of 17 (18%) known 
Bathurst collared cows (collared cows known to have been on the Bathurst calving ground 
in June 2018) moved east in the spring with Beverly collared cows and did not return. 
While this sample is also relatively small, it does suggest that movement from the Bathurst 
range in spring 2018 and 2019 was potentially much higher than the 1-2% rate of 
switching normally recorded between the Bathurst and neighbouring calving grounds prior 
to 2018. The future of the Bathurst herd is thus at risk not only from numeric decline but 
from emigration to the east.  
 

2. Management Context for the Bathurst Herd 
Overall Management: An overall management plan was developed for the Bathurst herd 
through a collaborative process and finalized in 2004 (Bathurst Caribou Management 
Planning Committee 2004). This plan dated from an earlier period when the herd still 
numbered well over 100,000 caribou; the herd’s circumstances have changed since then, 
and an updated plan is needed. A collaborative group called the Bathurst Caribou Advisory 
Committee has met a number of times between 2017 and 2020. It is made up of 18 
organizations in NWT, NU and northern Saskatchewan that have an interest in or 
responsibility for managing the herd. A draft plan is expected in 2020. Like other herd-
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specific plans, this comprehensive plan will address monitoring, harvest, predators, 
disturbance, habitat conservation and education.  
 
Range Planning and Land Use: In recognition of the importance of habitat conservation and 
management, and in light of current and proposed development on the Bathurst herd’s 
annual range, work to develop a collaborative range plan for the Bathurst herd was 
initiated by GNWT in 2013 and a plan was completed in 2019. A total of 21 organizations in 
NWT, NU and northern Saskatchewan were involved (Government of Northwest 
Territories 2019). The range plan is advisory and includes conservation of key ranges like 
calving and post-calving ranges, water crossings, and key unburned winter ranges; 
mitigation measures like mobile conservation measures, road planning, and compensatory 
restoration; and support for community guardianship programs (Figure 8). 
 

 
Figure 8. Bathurst caribou historic annual range since 1996 with existing roads and mines 
and known mineral deposits. The annual range was divided into five zones, with an 
assessment of the overall level of disturbance in 2019 in each zone as healthy (green), 
cautionary (yellow) and red (high risk). Areas 2 and 4 are most affected by disturbance and 
were assessed as cautionary. From Government of Northwest Territories (2019). 
 
ENR has engaged in all recent environmental assessment (EA) processes within the 
Bathurst range in the NWT (e.g. Gahcho Kue, Jay Project), to ensure that possible effects on 
the Bathurst herd are considered and mitigated where possible. ENR has also engaged in 
EA processes in NU for projects that could affect the trans-boundary Bathurst herd’s 
calving grounds and summer range (e.g. Sabina). A number of Indigenous governments and 
other organizations from NWT have also engaged in EA processes in NWT and NU. ENR has 
participated in a number of workshops in NU focused on protection of caribou habitat. 
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Predator Management: As a result of the large and continuing declines in the Bluenose-East 
and Bathurst herds, the GNWT has led or supported a number of approaches to increase 
the harvest of wolves as a means of increasing caribou adult and calf survival rates. These 
approaches include the following programs. 
 
A collaborative technical feasibility assessment of a full range of wolf management options 
was carried out in 2016-2017, to consider the practicality, costs, and likely effectiveness of 
different wolf reduction options. The Wek’èezhìi Renewable Resources Board (WRRB), 
Tłı̨chǫ Government (TG) and ENR were lead partners on this feasibility assessment. The 
main focus was the Bathurst herd, but the assessment could be applicable to other herds.   
 
In 2019, the GNWT increased its incentives for wolf harvesters in an area centered on the 
wintering collar locations of Bluenose-East and Bathurst barren-ground caribou to include 
three options (Figure 9a). These included an option for a hunter to receive $900 for an 
unskinned, intact wolf, an additional incentive of $400 for a wolf skinned to traditional 
standards, and a further option for another $350 for a prime pelt skinned to taxidermy 
standards. Approximately 60 wolves were harvested in winter 2019 in the Enhanced North 
Slave Wolf Harvest Incentive Area. These incentives will continue in winter 2019-2020, 
with further increases in the incentives (Figure 9b). 
 

 
Figure 9a. Enhanced North Slave Wolf Harvest Incentive Area, centered on wintering 
range used by collared caribou from the Bathurst and Bluenose-East herds in winter 2018-
2019, where increased incentives for wolf harvest were available. 
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Figure 9b. Incentives for wolf pelts available to wolf harvesters under the Enhanced North 
Slave Wolf Harvest Incentive Program in the NWT in winter 2019/2020. 
 
ENR has also worked with the Kugluktuk Hunters and Trappers and the GN wildlife staff in 
Kugluktuk on support for Kugluktuk wolf hunters to hunt wolves in the NU-NWT border 
country within their traditional area, which includes some areas on the NWT side of the 
border. 
 
In addition, the TG with GNWT support has developed a pilot community-based wolf 
harvest program associated with the Tłı̨chǫ communities that would include training and 
support for wolf harvest on the winter range of the Bathurst herd in culturally acceptable 
ways. Winter camps for wolf harvest will be set up in 2020 in support of this program. 
 

3. Management of Bathurst Barren-ground Caribou Harvest in the NWT 2009-
2019 

Harvest of Bathurst barren-ground caribou in the NWT was substantial up to 2009, and 
included harvest by a number of Indigenous groups, resident hunters and big-game 
outfitters. Harvest in 2007-2008 and 2008-2009 was not fully documented but estimates 
based on check-stations, community monitors, community interviews, and patrols by 
wildlife officers indicated that the harvest was in the order of 4,000-6,000/year 
(Adamczewski et al. 2009). After the June 2009 calving photo-survey documented a very 
rapid decline from more than 100,000 to about 32,000 in three years, actions were taken to 
reduce the NWT harvest (Figure 10). 
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Figure 10. Population size of the Bathurst herd 1986-2019 and NWT harvest management. 
 
In December 2009 the Minister of ENR closed all harvest of Bathurst caribou in the NWT 
(resident, commercial, and Indigenous) effective starting in January 2010 within two large 
management areas (R/BC/02 and R/BC/03); these measures were to remain in place until 
review and recommendations from the WRRB in 2010. 
 
A joint management proposal from the Tłı̨chǫ Government and ENR on caribou 
management was submitted to the WRRB in May 2010. The main recommendation in the 
proposal was to establish an annual Indigenous harvest target of 300 ± 10% Bathurst 
caribou with a sex ratio of 80% bulls, with continued closure of resident and commercial 
harvest. The WRRB held a hearing in August 2010 and issued a report in October 2010 
which supported the recommended harvest limit and made additional recommendations 
(WRRB 2010). 
 
In October 2010, ENR signed an agreement with the Yellowknives Dene First Nation 
(YKDFN) that included tags or authorization cards for 150 Bathurst caribou, which 
included the same sex ratio of 80% bulls.  
 
In spring 2013, WRRB recommended that short-term harvest of Bathurst caribou remain 
limited to 300 caribou and 80% bulls, and extended its 2010 recommendations for 
Bathurst caribou through the 2013-2014 hunting season. 
 
In January 2015, ENR submitted a proposal to WRRB for interim management of Bathurst 
barren-ground caribou. The proposal recommended use of a Mobile Core Bathurst Caribou 
Conservation Area centered on locations of collared Bathurst barren-ground caribou for 
winter 2014-2015 (Figure 11), with no harvest of barren-ground caribou within the mobile 
zone. In January 2015, WRRB accepted this proposal on an interim basis for the balance of 
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the 2014-2015 harvest season. The WRRB held a hearing in 2016 on management of the 
Bathurst herd and determined that the 0 harvest for the Bathurst herd should continue 
(WRRB 2016). 
 

 
Figure 11. An example of the Mobile Bathurst No-Harvest Zone (in yellow) in February 
2016. The mobile zone polygon extends into NU because some collared caribou were in NU, 
but the zone has no management status outside NWT. R/BC/02 and R/BC/03 are the two 
large areas where Bathurst caribou harvest was limited to 300 in 2010-2014. 
 
In January 2019, TG and ENR submitted a joint management proposal for the Bathurst herd 
to the WRRB and the WRRB in 2019 determined that the 0 harvest of the Bathurst herd in 
the NWT should continue (WRRB 2019).  
 

4. Proposed Harvest Management for Bathurst Herd in Nunavut 
The GN has proposed to Nunavut Wildlife Management Board that harvest of Bathurst 
barren-ground caribou in NU be reduced to 0. The GNWT supports the GN proposal for the 
following reasons:  
 

1. The herd has declined by more than 98% since 1986; this is the most extreme 
decline of any barren-ground caribou herd in NWT or NU. Key population indicators 
such as late-winter calf: cow ratios, estimated cow survival rate, and pregnancy 
rates suggest further decline is likely. The herd estimate in 2018 was less than half 
the estimate in 2015. 
 

2. Bathurst collared caribou movements in spring 2018 and 2019 indicate that the 
herd’s future is at risk not only from numeric decline, but also from emigration of 
Bathurst caribou to the range of the neighbouring, much larger Beverly herd. 
 

3. There is precedent for closing all harvest from other caribou herds that have 
reached very low numbers: 
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o All harvest of the Cape Bathurst herd in the Beaufort-Delta region has been 
closed since 2007 due to very low numbers in 2006 at ~3,000 animals, after 
declining from peak numbers of ~13,000 in 2000. (Wildlife Management 
Advisory Council (NWT) recommendation, implemented by GNWT). In this 
case, harvest was closed when the herd reached about 10% of known peak 
numbers. 

o The Harvest Management Plan for the Porcupine caribou herd which was 
finalized in 2010 (PCMB 2010) has a "red zone" population threshold at 
45,000 caribou, below which all harvest would be closed. Surveys since the 
1970s indicate this herd has generally not exceeded 200,000-218,000 at 
peak abundance. In this case the red zone is at about 21% of peak numbers.  

o By comparison, the Bathurst herd is at about 2% of its largest observed herd 
size in 1986 and may decline further. 
 

4. Several Indigenous groups in the NWT have expressed concern over continuing 
sports hunting of Bathurst barren-ground caribou in NU when all harvest of 
Bathurst barren-ground caribou in the NWT, including Indigenous harvest, has been 
closed since 2015. Closing the NU harvest of Bathurst barren-ground caribou would 
ensure a consistent approach across the herd’s range.  
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1. Bathurst Caribou Herd Status 
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Photo J. Adamczewski, ENR 
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Barren-Ground 
Caribou Herds in NWT: 

 
9 Herds 

4 Land Claim Areas 

Map B, Fournier, ENR 
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Barren-Ground 
Caribou Herds in 

NWT: 
Trend in 2018 

Map B, Fournier, ENR 
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Barren-ground Caribou 
Species at Risk 

Processes 

 
COSEWIC = Committee on the Status of 

Endangered Wildlife in Canada 
SARA = Species at Risk Act (federal) 

SARC = Species at Risk Committee (NWT) 
CMA = Conference of Management 

Authorities (NWT) 

 
 

• Canada 

COSEWIC (2016): Threatened  

SARA (pending) 

 

• NWT 

SARC (2017): Threatened 

CMA (2018): Threatened 
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(Draft) Recovery Strategy 
for Barren-Ground Caribou 

Herds in NWT 2020 
 

Overall Approach for All 
Herds 
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Bathurst Caribou 
Range & Calving 
Grounds in NU & 

NWT 
 

Photo J. Adamczewski, ENR 

Map B. Fournier, ENR 



8 

Bathurst Calving 
Ground Survey 
Area June 2018 

 

Bathurst 
Inlet 
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Bathurst Calving 
Ground Survey 

2018: 
Composite 

Aerial Photos 
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Bathurst Calving 
Ground Survey 

2018: 
Example Aerial 

Photo 
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Bathurst Estimated 
Numbers of Females  

2009-2018 
 

Photo J. Adamczewski, ENR 
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• Calving Ground Survey: Number of Cows 

 Bulls not on Calving Ground 

• Fall Survey (October): Cow:Bull Ratio 

 Add Bulls to Cows:  Herd Estimate 

Caribou Herd Estimate: Cows & Bulls 

Photos J. Adamczewski, ENR 
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Bathurst 
Estimated 
Herd Size 

1986-2018 

Photo J. Adamczewski, ENR 

1986-2018 2009-2018 
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1. Cow Survival: 84-90% for stable herd 
      Estimated 78-82% 2015-2018 

 
2.  Calf Survival: 30-50:100 for stable herd 
      Averaged 25:100  2014-2016 

 
3.  Pregnancy: At least 80% in healthy herds 
     Estimated 60% 2015, 70% 2018, 86.0% 2019 

Bathurst Herd: 
Vital Rates 
2015-2018 

Photo J. Adamczewski, ENR 
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Bathurst   Bluenose-East   Beverly     
  

  

  

0 0   

65   48   61 

3 

Movement Between Bathurst & Neighbouring Herds 
Collared Cows 2016-2018 

177      Consecutive Pairs of June Locations: 
174      Returns to Same Calving Ground 
    3      Switches (all in 2018) 
98.3%  Loyalty to Calving Grounds 

0 
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Bathurst, 
Bluenose-East & 
Beverly Caribou 

Winter Locations 
March 15, 2018 
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Bathurst & Beverly 
Caribou Spring  
Cow Migrations 

March 15 – June 16, 
2018 
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Bathurst (Known) Collared Cow 
Locations June 4-16, 2018: 

11 (73%) Cows Near or West of 
Bathurst Inlet 

3 (27%) Cows Moved East With 
Beverly Cows, Did Not Return 

 
June 2019: 3 of 17 (18%) Known 
Bathurst Cows Moved East with 

Beverly, Did Not Return 
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Bathurst Caribou 
Management Plan 

2004 
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Bathurst Caribou 
Management Plan 2020  

In Development 
 

Bathurst Caribou 
Advisory Committee 

18 Organizations 
NWT, NU & SK 

Photo J. Adamczewski, ENR 
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Bathurst Caribou: Shared Management 

GN 
NWMB 

NU Communities  

GN = Government of Nunavut 
NWMB = Nunavut Wildlife  
                  Management Board 
TG = Tłı̨cho Government 
WRRB = Wek’èezhı̀ı Renewable  
                 Resources Board 
GNWT = Government of Northwest  
                 Territories 

GNWT 
TG 

WRRB 
Other Indigenous 

Governments, 
Communities  
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Bathurst Caribou 
Range Plan 

Finalized 2019 
21 Organizations 

NWT, NU & SK 
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Bathurst Caribou 
Range Plan 

Recommendations 

1. Cumulative Land Disturbance Framework 

2. Support Community Guardianship 

3. Habitat Conservation – Water Crossings & Land 

Corridors 

4. Habitat Conservation – Calving & Post-Calving Ranges 

5. Mobile Caribou Conservation Measures 

6. Effective Road Planning and Management  

7. Compensatory Mechanisms to Make Up for Impacts 

8. Wildfire Management Practices 

9. Online Staking 
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Bathurst Herd: 
Fire History on 
Winter Range 

 

Internet Photo 
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Bathurst Herd: Wolf Management 

• Collaborative Wolf Feasibility Assessment 2017 

• Increased Incentives for Wolf Hunters 2019-2020 

• Tłı̨cho Wolf Hunting Winter Camps 2020 

• Collaboration with Kugluktuk Wolf Hunters 2019-

2020 
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Enhanced GNWT  
North Slave Wolf 
Harvest Incentive 
Program (2019)  

Incentives Apply Where 
Bathurst & Bluenose-East 
Caribou Are Wintering 
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NWT Bathurst Caribou Harvest 
Management 2010-2019 

• 2010: Resident & Commercial 
Harvest Closed 

• 2010: Indigenous Harvest Limit 300, 
80% Bulls 

• 2015: Indigenous Harvest Closed 
• Tłı̨cho Government (TG) & GNWT 

Joint Proposals 2010, 2016, 2019 
• Wek’èezhıı̀ Renewable Resources 

Board Hearings 2010 and 2016, 
Decisions 2010, 2015, 2016, 2019 
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Bathurst 

Mobile  

No 

Caribou 

Harvest 

Zone 

Bathurst Caribou 
Mobile  

No Harvest Zone  
(Jan. 15, 2019): 

 

• In Use Since 2015 
• Built Around Collar 

Locations 
• Shifts With Caribou 
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0 Harvest of Bathurst Caribou 

1. Herd decline > 98% since 1986 
2. Herd at risk from further decline & emigration 
3. Precedent for harvest closure at very low numbers: 

o Cape Bathurst harvest closed since 2007; herd 
~13,000 in 2000 and ~3,000 in 2005 (WMAC-NWT) 

o Porcupine Harvest Management Plan: All harvest 
to close if herd < 45,000 (PCMB) 

4. NWT Indigenous Communities Concerns: 
 All harvest closed in NWT since 2015, including 
 Indigenous; sports hunts continuing in NU 
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GNWT Bathurst Caribou Engagement & Consultation  
2018-2019: Overview  

• Dèlı̨ne Renewable Resources Council, Dec. 11 & 12, 2018 
• Wekweètì & Gamètì Jan. 21, 2019, Whatì Jan. 22, 2019, Behchokǫ̀ Jan. 23, 2019 
• Yellowknives Dene First Nation Chiefs & Elders Council, Jan. 24, 2019 
• Salt River First Nation, Ft Smith Métis Council, Smith’s Landing First Nation, Jan. 29, 2019 
• Tulita Renewable Resources Council & Sahtú Renewable Resources Board, Jan. 30, 2019 
• Łútsël K'é Dene First Nation, Feb. 6, 2019 
• North Slave Métis Alliance, Feb. 18, 2019 
• Kugluktuk Hunters and Trappers Organization, Feb. 20, 2019 
• GNWT & GN Ministers’ Meeting, Kugluktuk, April 15 & 16, 2019 

Photo J. Adamczewski 
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Photo J. Adamczewski 

Bathurst 
Estimated Herd 
Size 1986-2018 

Thank You. Questions?  
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ABSTRACT 

 

This report describes the results of a calving ground photo survey of the Bathurst caribou 

herd conducted in June of 2018 near Bathurst Inlet in Nunavut (NU). The main objectives 

were to estimate the numbers of breeding females, adult females, and adults in the herd, to 

compare with results of previous calving ground surveys of this herd, the last of them in 

2015.   

We flew a systematic reconnaissance survey with transects at ten km intervals over an area 

defined primarily by locations of collared female caribou. Adjacent areas were also flown to 

ensure that the distribution of females was fully defined. The results were used to assess 

how far calving had progressed, allocate survey effort to geographic strata of similar caribou 

density, and time the aerial photography to coincide with the peak of calving. Based on 

average daily movement rates of collared females falling below a threshold of 

5 km/day on June 8, and observed proportions of cows with calves from fixed-wing flying, it 

appeared that the peak of calving would occur on or soon after June 8. The photo plane 

survey was flown with excellent field conditions (blue skies) on June 8. We delineated one 

photographic stratum where most of the cows were seen and which contained 12 of the 17 

active cow collars, west of Bathurst Inlet. On June 8 and 9 we also conducted visual surveys 

of two other strata with lower densities of female caribou and five collared cows, on either 

side of Bathurst Inlet. 

Snow cover was patchy in much of the survey area, which made caribou more difficult to see. 

For the visual surveys, we used a double observer method to estimate and correct for 

sightability of caribou. A double observer method was also used to estimate and correct for 

sightability of caribou on the aerial photographs. In addition, extra time was taken by the 

contract staff who counted the aerial photos to make sure that a very high percentage of 

caribou were found. 

The estimate of 1+ year old caribou on the core calving ground was 6,919 (95% confidence 

interval (CI) =5,415-8,843) caribou. Combining these numbers with the results of the 
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composition survey, the estimate of breeding females was 3,636 (CI=2,709-4,880). This 

estimate was reasonably precise with a coefficient of variation (CV) of 13.9%. The estimate 

of adult females in the survey area was 5,162 (CI=3,935-6,771). The proportion of adult 

females classified as breeding was higher (70.4%) than in 2015 (60.9%). Herd size was 

estimated as the number of adult females on the survey area divided by the proportion of 

females in the herd from a 2017 fall composition survey, thus accounting for the bulls in the 

herd. The resulting estimate of Bathurst herd size in 2018 was 8,207 caribou at least two 

years old (CI=6,218-10,831), compared to 19,769 (CI=12,349-27,189) in 2015. 

Reductions from 2015-2018 in estimates of breeding females were 55.0%, in adult females 

61.0% and in overall herd size 58.5%. The reduction in herd size indicates an annual rate of 

decline of 25.5% 2015-2018. This decline could not be attributed to issues with survey 

methods. Demographic analysis indicates that adult female survival rates (estimated at 0.82 

for 2017-2018 using a Bayesian demographic model) had improved from 2015 but 

continued to be below levels associated with stable populations (0.84-0.90). Overall calf 

productivity (the product of fecundity and calf survival) prior to 1997 averaged 0.46 while 

the average for 2011-2018 was 0.25 and was well below levels associated with stable 

populations. These low vital rates likely account for much of the decline 2015-2018. 

Assessment of movement of collared females between the Bathurst and neighbouring 

Bluenose-East and Beverly calving grounds 2010-2017 showed minimal movement of cows 

to or from neighbouring herds. However, the Bathurst herd was heavily mixed throughout 

winter 2017-2018 with the much larger Beverly herd that calves in the coastal lowlands 

along the Queen Maud Gulf, and was outnumbered by that herd by a ratio of about 12:1 in 

2018. Of 11 Bathurst collared cows that were known to have calved on the Bathurst calving 

ground in June 2017, three moved in the spring of 2018 to the coastal calving ground along 

the Queen Maud Gulf and did not return later in the year. This is a limited sample and should 

be interpreted cautiously, but it suggests that a portion (27%) of the herd’s cows may have 

emigrated and joined the Beverly herd while 73% remained on the main Bathurst calving 

ground. In addition, the Bayesian demographic model was used to project the herd’s likely 

size in 2018 based on its demographics, including or not including the 2018 survey results. 
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This suggested that about 31% of the cows might have emigrated to the Queen Maud Gulf 

coastal calving area and about 69% remained on the main Bathurst calving ground. The two 

estimates suggest that roughly 70% of the Bathurst cows remained on the Bathurst calving 

ground that the herd has used since 1996 in 2018, but this is based on limited data and model 

projections, and should be interpreted with caution. In June 2019, three of 17 (17.6%) 

collared cows that were on the Bathurst calving ground in June 2018 moved well east of 

Bathurst Inlet with Beverly collared females, suggesting that some eastward emigration of 

Bathurst cows had continued. 

We suggest close monitoring of the herd in the next few years, including population surveys 

every two years, annual monitoring of cow survival, calf productivity and calf survival for 

this herd, and increased collar numbers for monitoring and management.  
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INTRODUCTION 

 

The Bathurst herd’s calving grounds have been found since 1996 west of Bathurst Inlet 

(Figure 1). The herd’s summer range includes the calving ground as well as areas south of it. 

The winter range is primarily in the Northwest Territories (NWT) and in some years has 

extended as far south as Saskatchewan.   

 

Figure 3: Annual range and calving grounds for the Bathurst herd, 1996-2009, based on 

accumulated radio collar locations of cows (Nagy et al. 2011). The calving area and a portion 

of the summer range are in Nunavut (NU) and the rest of the range is mostly in the NWT. At 

high numbers the herd has occasionally wintered as far south as Saskatchewan. The Gahcho 

Kué, Ekati and Diavik mines were in active production in 2018 and the Jericho and Lupin 

mine-sites were under care and maintenance with minimal maintenance staff. 
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In recent years (2009-2018) the herd’s range has contracted as the herd has declined to low 

numbers, and the herd has wintered near tree-line or on the tundra since 2014. This herd 

has long been a key country food and cultural resource for Indigenous cultures in the NWT 

(e.g. Legat et al. 2014, Jacobsen et al. 2016), and the decline and associated harvest 

restrictions (e.g. WRRB 2016) have resulted in hardships in several communities. In 

addition, this herd was harvested by big-game outfitters and by NWT resident hunters until 

2010 (Adamczewski et al. 2009, Boulanger et al. 2011). 

This report describes results of a calving ground photo-survey of the Bathurst caribou herd 

conducted during June of 2018. A survey of the Bluenose-East herd’s calving grounds west 

of Kugluktuk (Figure 2) was carried out at the same time and the results are reported 

separately (Boulanger et al. 2019). A survey of the Beverly calving grounds in the Queen 

Maud Gulf area was also carried out by biologists with the Government of NU (GN) in June 

2018 and those results will also be reported separately (Campbell et al. 2019). The Beverly 

systematic survey transects began next to the Bathurst survey transects east of Bathurst 

Inlet, and transects were also flown between the Bathurst and Bluenose-East calving 

grounds, resulting in continuous coverage of the three calving grounds and areas between 

them. 
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Figure 2: Annual ranges and calving grounds of the Bluenose-East, Bathurst, and Beverly 1 

herds, based on accumulated radio collar locations of cows (Nagy et al. 2011). Other herd 

ranges west and east of these three herds were omitted for simplicity. 

 

Calving ground photo surveys of the Bathurst herd have been carried out since the 1980s 

and the herd reached peak numbers estimated at 472,000 in 1986 (Figure 3). Surveys have 

been carried out at 3-year intervals since 2003 when a substantial decline in the herd was 

detected. The herd initially declined slowly in the 1990s and then at a more rapid pace after 

2003. The most rapid decline was between 2006 and 2009 when the herd decreased from 

over 100,000 to just 32,000 in three years. A demographic evaluation of the herd’s decline 

until 2009, including the role of harvest in the accelerated decline 2006-2009, was carried 

                                                             
1 The Beverly herd described in this report is the herd defined by the GN as calving in the central and western Queen 

Maud Gulf. This herd does not correspond exactly to the Beverly herd defined prior to 2009 with an inland calving 

ground south of Garry Lakes (Adamczewski et al. 2015). 
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out by Boulanger et al. (2011). The last calving photo survey of the Bathurst herd in 2015 

was described by Boulanger et al. (2017). 

 

 

Figure 3: Estimates of breeding females on the left (red) and extrapolated herd size on the 

right (blue) from 1986-2015, based on calving ground photo surveys of the Bathurst caribou 

herd. Estimates are shown with 95% Confidence Intervals. 
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METHODS 

 

Basic Methodology 

The calving ground photographic survey was conducted as a sequence of steps described 

briefly below, then in greater detail in following text.  

1. Locations of collared female caribou and prior surveys of this herd’s calving grounds 

were used to define the main area for the survey. Outlying adjacent areas were also 

flown.   

2. A systematic reconnaissance survey was carried out before the peak of calving with 

transects spaced at 10 km intervals. The same 10 km grid system used to locate 

transects has been used since 2009. These allowed us to delineate areas where 

breeding and non-breeding females, bulls and yearlings were found on or near the 

calving ground. Timing of calving was assessed by evaluating the relative proportion 

of cows with newborn calves seen during the reconnaissance survey, and from 

reduced movement rates of collared cows associated with calving. 

3. Using information on caribou density and composition derived from the 

reconnaissance survey, we defined strata (or survey blocks) that would be surveyed 

again at higher rates of coverage by photographic or visual transects.  We allocated 

aerial photography to one stratum with the highest densities of breeding cows and 

the bulk of the collared cows. Two visual strata with lower densities of cows were 

also defined and flown east and west of Bathurst Inlet.   

4. We initiated the helicopter-based composition survey soon after the photographic 

and visual surveys of the calving area. The composition survey crew classified larger 

groups (i.e. more than about 30-50 caribou) on the ground and classified smaller 

groups primarily from the air. Groups of caribou in each stratum were classified to 

determine the proportions of breeding and non-breeding cows, as well as bulls and 

yearlings.    
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5. We derived an estimate of breeding females using the estimates of total caribou at 

least one year old within each stratum, and the proportion of breeding females within 

that stratum. The total number of adult females was estimated from the proportion 

of females and the estimate of caribou at least one year old in the survey area. 

6. The adult female estimate was used to extrapolate the total size of the Bathurst herd 

(caribou at least two years old) by accounting for males, using an estimate of the 

bull:cow ratio from a fall composition survey flown in October 2017.  

7. Demographic data for the herd, the new estimates and collar movement data were 

used in trend analyses and population modeling to further evaluate population 

changes from 2015-2018 and their likely causes. 

Analysis of Collared Caribou Data  

Twenty-four collared female caribou were initially considered during the Bathurst June 

2018 survey. Two of these reported rarely or erratically and were not considered in survey 

planning. A further two collars were well south of the survey area in June and not associated 

with any calving ground, and were also not considered in survey planning. Of the remaining 

20 collars, three moved in May-June to the Queen Maud Gulf coastal calving ground with 

collared Beverly cows, and did not return. This left 17 active cow collars in the Bathurst Inlet 

area in June 2018. Of these 17, 12 were found within the eventual high density photo block, 

four in the eventual visual east block and one was just south of the eventual visual west block. 

Movement rates of these collared caribou females were monitored daily to help identify the 

timing of the peak of calving. Previous experience (e.g. Gunn et al. 2005, Boulanger et al. 

2019) had shown that average daily movement rates of collared cows dropping below 5 

km/day were a reliable indicator of the peak of calving. 

Systematic Reconnaissance Survey to Delineate Strata 

Kugluktuk was the main survey base of operations with two Cessna Caravans dedicated 

mostly to the Bluenose-East survey and to support the Bathurst survey; a third Cessna 

Caravan was based at the Ekati diamond mine (Figure 1). The Ekati Caravan flew most of the 

Bathurst reconnaissance survey and the visual strata, because the Caravans in Kugluktuk 
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were grounded June 2-5 by poor weather. One of the two Caravans based at Kugluktuk flew 

part of the Bathurst visual survey strata.   

Based on a systematic 10 km grid, reconnaissance transects were spaced at 10 km intervals 

to provide 8% coverage across the main calving area and in adjacent areas. Strip transects 

were 800 m in width, and caribou were counted within a 400 m strip on each side of the 

survey plane (Gunn and Russell 2008). For each side of the plane, strip width was defined by 

the wheel of the airplane on the inside, and a single thin rope attached to the wing strut that 

became horizontal during flight, served as the outside strip marker. Planes were flown at an 

average survey speed of 160 km/hour at an average altitude of 120 m above the ground to 

ensure that the strip width of the plane remained relatively constant.   

Transects were spaced at 5 km intervals across the concentrated calving area to provide a 

more fine-grained assessment of the distribution and density of caribou. The initial focus 

was on delineating the annual concentrated calving area based primarily on the distribution 

of collared caribou cows. Once the main calving area had been covered, additional survey 

transects were flown adjacent to the concentrated calving area (north, west and south) to 

make sure that no substantial numbers of female caribou were missed. Using the systematic 

10 km grid, transects were extended at least one 10 km segment past the last caribou seen.  

The GN Beverly caribou survey started on June 5 and coverage started east of Bathurst Inlet 

and immediately adjacent to our systematic reconnaissance survey of the Bathurst calving 

ground (Campbell et al. 2019). We communicated daily with the GN survey crew during the 

Bathurst calving ground survey. We also flew survey transects west of the main Bathurst 

survey area at 20 km spacing to extend coverage to the Bluenose-East systematic survey area 

near Kugluktuk (Boulanger et al. 2019). 

Two observers, one seated in front of the other, and a recorder were used on each side of the 

airplane to minimize the chance of missing caribou. Previous research (Boulanger et al. 

2010) demonstrated that two observers usually saw more caribou than a single observer. In 

addition, analysis of the sighting patterns of observer pairs allowed for assessment of what 

was likely missed (Boulanger et al. 2010). Double observer methods have been used on other 
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recent Bathurst calving ground photographic surveys (e.g. Boulanger et al. 2017). The two 

observers on the same side communicated to ensure that groups of caribou were not double 

counted.   

On the reconnaissance survey, caribou groups were classified by whether they contained 

breeding females. Breeding females were cows with hard antlers or cows with newborn 

calves. A mature female with hard antlers is an indicator that the female has yet to give birth 

or has just given birth, as cows usually shed their antlers within a week after birth (Whitten 

1995). Caribou groups were classified as non-breeders based on the absence of breeding 

females and newborn calves, and substantial representation of yearlings (identified by a 

short face and a small body), bulls (identified by thick, dark antlers in velvet and a large 

body), and non-antlered or females with short antlers in velvet. The speed of the fixed-wing 

aircraft and observer experience did not allow all caribou to be classified. Thus, the focus 

was on identifying breeding cows if they were present, and otherwise on the most common 

types of caribou present. In most cases, each group was recorded individually, but in some 

cases groups were combined if the numbers were larger and distribution was more 

continuous. Data were recorded on Trimble YUMA 2 tablets (Figure 4). 
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Figure 4: The tablet data entry screen used during reconnaissance and visual survey flying 

on the Bathurst June 2018 survey. A GPS waypoint was recorded for each observation. The 

unique segment unit number was also assigned by the software for each observation to 

summarize caribou density and composition along transect lines. 

 

As each data point was entered, a real-time GPS waypoint was generated, allowing geo-

referencing of the survey observations. Other large animals like moose, muskoxen and 

carnivores were also recorded with a GPS location. 

North-south oriented transects were divided into 10 km segments to summarize the density 

and distribution of geo-referenced caribou counts. The density of each segment was 

estimated by dividing the count of caribou by the survey area of the segment (0.8 km strip 

width x 10 km = 8 km2). The segment was classified as a breeder segment if at least one 

breeding female caribou or newborn calf was identified. Segments were then displayed 

spatially and used to delineate strata within the annual concentrated calving area based on 

the composition and density of the segments. During the survey, daily weather briefings 



 

10 

were provided by Dr. Max Dupilka (Beaumont, AB) to assess current and future survey 

conditions.    

Stratification and allocation of survey effort for photographic and visual estimates 

The main objectives of the survey were to obtain precise and accurate estimates of breeding 

and adult female caribou on the calving ground, and to estimate overall adult herd size. To 

achieve this, the survey area was stratified using the results of the systematic reconnaissance 

survey, which is a process of grouping areas with similar densities into discrete strata. The 

stratum with the greatest caribou density was surveyed by the photo plane, with lower-

density areas designated for visual surveys using a double observer method.   

 

Figure 5: The northward paths of collared females (May 15 - June 11, 2018) from the 

Bluenose-East (red), Bathurst (orange), and Beverly (violet) caribou herds to their 2018 

calving grounds.  

 

In this survey, one photo stratum was defined west of Bathurst Inlet where most of the cows 

and most of the collared females (12 of 17) were observed. This was similar in size and 

location to the photo stratum in the June 2015 calving ground survey (Boulanger et al. 2017). 
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Five of the collared Bathurst female caribou showed an unusual movement in the spring that 

included a northward movement east of Bathurst Inlet and then a westward shift towards 

the Inlet and west of it at the beginning of June (Figure 5). As a result, a few Bathurst collared 

cows were found east and west of Bathurst Inlet at the time of the survey. The 

reconnaissance survey showed low numbers of caribou just west and east of Bathurst Inlet, 

with a majority of the caribou east of the Inlet being bulls and yearlings. We defined two low-

density visual survey blocks, one east of Bathurst Inlet and one west of it.  

Once the three survey strata were defined, an estimate of caribou numbers (animals at least 

1+ year old) was derived from the reconnaissance data (Jolly 1969). The relative caribou 

numbers (and estimated variances) in each stratum were used to allocate survey effort and 

determine the numbers of transects to sample within each stratum.  

Two approaches for allocation were considered for the aerial survey. First, optimal 

allocation was used to assign more effort to strata with higher densities, given that the 

amount of variation in counts is proportional to the relative density of caribou within the 

stratum. Optimal allocation was estimated using estimates of population size and variance 

for each stratum. 

If strata were small, allocation was adjusted to ensure an adequate number of transect lines. 

For example, empirical results of previous surveys suggested that there should be a 

minimum of 10 transects per stratum to have good survey precision; in comparison, about 

20 transects has been optimal for higher density areas. In general, coverage should be at least 

15% with higher levels of coverage for higher density strata, for adequate precision. As 

populations become more clustered, a higher number of transect lines is required to achieve 

adequate precision (Thompson 1992, Krebs 1998). 

Photographic Survey of High-density Stratum 

GeodesyGroup Inc. aerial survey company (Calgary, AB) was contracted for the aerial 

photography in the 2018 June surveys. They used two survey aircraft, a Piper PA46-310P 

Jet-prop and a Piper PA31 Panther (Figure 6), each with a digital camera mounted in the 

belly of the aircraft. Survey altitude above ground level (AGL) to be flown for photos was 
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determined at the time of stratification based on cloud ceilings and desired coverage. To 

ensure timely completion, both aircraft were used for the Bathurst photo block and all 

photos (Bathurst and Bluenose-East) were taken on June 8 with excellent survey conditions 

(blue skies). Coverage on each photo transect was continuous and overlapping so that stereo 

viewing of the photographed areas was possible. 

 
Figure 6. Piper PA31 Panther aircraft used on Bathurst photo survey in June 2018 by 

GeodesyGroup Inc. 

 

Caribou on the aerial photos were counted by a team of photo interpreters and supervised 

by Derek Fisher, president of GreenLink Forestry Inc., (Edmonton, AB) using specialized 

software and glasses that allowed three dimensional (3D) viewing of photographic images. 

Two of the authors (J. Boulanger and J. Adamczewski) visited the GreenLink office in 

Edmonton to gain greater familiarity with this process in fall 2018. The number of caribou 

counted was tallied by stratum and transect.   

The exact survey strip width of photo transects was determined using the geo-referenced 

digital photos by GreenLink Forestry. Due to differences in topography, the actual strip width 

varied slightly for each transect flown. Population size (number of caribou at least one year 

old) within a stratum is usually estimated as the product of the total area of the stratum (A) 

and the mean density ����	of caribou observed within the strata (�� = ��	) where density is 

estimated as the sum of all caribou counted on transect divided by the total area of transect 
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sampling (��=caribou counted/total transect area). An equivalent estimate of mean density 

can be derived by first estimating transect-specific densities of caribou ( ��
 =

	��
����
 �
��
�⁄  where cariboui is the number of caribou counted in each transect and areai 

is the transect area (as estimated by transect length X strip width). Each transect density is 

then weighted by the relative length of each transect line (wi) to estimate mean density	���) 

for the stratum. More exactly, �� = ∑ ��� �

�

 ∑ �


�

⁄  where the weight (wi) is the ratio of the 

length of each transect line (li) to the mean length of all transect lines��
 =	 �
 ���⁄ ) and n is 

the total number of transects sampled. Using this weighting term accommodates for different 

lengths of transect lines within the stratum, ensuring that each transect line contributed to 

the estimate in proportion to its length. Population size is then estimated using the standard 

formula (�� = ��	) (Norton-Griffiths 1978). 

When survey aircraft first flew north to Kugluktuk on June 1, snow cover on the survey area 

was 90% or greater, and in some areas nearly 100%. Over the following ten days, however, 

snow melted rapidly and in many areas on June 8, snow cover was highly variable and 

patchy. This made spotting caribou by observers in the Caravans challenging, and also made 

complete counting of caribou on the aerial photos more difficult. Caribou on snow-free 

ground were easy to see, but caribou on small snow patches or on their edges required extra 

effort to find. Two approaches were used to address this with the aerial photos: (1) observers 

took extra time to search all photos carefully, approximately doubling the time these counts 

usually take, and (2) a double observer method was used to estimate sightability of the 

caribou on photos for a subset of photos.   

The double observer approach used was to systematically resample a subset of photos to 

estimate overall sightability in the stratum using a second independent photo interpreter. 

This 2-stage approach to estimation, where one stage is used to estimate detection rates that 

are then used to correct estimates in the second stage, has been applied to a variety of 

wildlife species (Thompson 1992, Barker 2008, Peters et al. 2014). The basic principle was 

to systematically resample the photo transects to allow an unbiased estimate of sightability 

from a subset of photos that were sampled by two independent observers. Systematic 
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samples were taken by overlaying a grid over the photo transects and sampling photos that 

intersected the grid points.    

This cross-validation process was modeled as a two-sample mark-recapture sample with 

caribou being “marked” in the original count and then “re-marked” in the second count for 

each photo resampled. Using this approach avoids the assumption that the second counter 

detects all the caribou on the photo. The Huggins closed N model (Huggins 1991) in program 

MARK (White and Burnham 1999) was used to estimate sightability. A session-specific 

sighting probability model was used, allowing unique sighting probabilities for the first and 

second photo interpreter to be estimated. Model selection methods were then used to assess 

whether there were differences in sightability for different strata sampled. The fit of models 

was evaluated using the Akaike Information Criterion (AIC) index of model fit. The model 

with the lowest AICc score 2  was considered the most parsimonious, thus minimizing 

estimate bias and optimizing precision (Burnham and Anderson 1998).   

Non-independence of caribou counted in photos most likely caused over-dispersion of 

binomial variances. The over-dispersion parameter (c-hat) was estimated as the ratio of the 

bootstrapped (photo-based) and simple binomial variance. Sightability-corrected estimates 

of caribou were then generated as the original estimate of caribou on each stratum divided 

by the photo sightability estimate for the stratum. The delta method (Buckland et al. 1993) 

was used to estimate variance for the final estimate, thus accounting for variance in the 

original stratum estimate and in the sightability estimate. 

Visual Surveys of Low-density Strata 

Visual surveys were conducted in two low density strata, one west of Bathurst Inlet and one 

east of it. The Caravans were used with two observers and a recorder on each side of the 

aircraft. The numbers of caribou sighted by observers were entered into the Trimble YUMA 

2 tablet computers and summarized by transect and stratum. 

A double observer method was used to estimate the sighting probability of caribou during 

visual surveys. The double observer method involves one primary observer who sits in the 

                                                             
2 The subscript “c” indicates an AIC score that is corrected for small sample sizes. 
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front seat of the plane, a secondary observer who sits behind the primary observer, and a 

recorder on the same side of the plane. Analysis of the caribou seen by each of the two 

observers in each pair allows for an assessment of caribou that were likely missed, and how 

sighting probabilities are affected by snow cover, cloud condition and the abilities of 

individual observers. A detailed description of the double observer methods, analyses and 

results is given in Appendix 1. The methods have also been described in detail in other 

calving photo survey reports (e.g. Boulanger et al. 2019). The results were used to estimate 

the proportions of caribou that were likely missed, and numbers of caribou estimated on the 

two visual survey blocks east and west of Bathurst Inlet were corrected accordingly. 

Composition Survey of Caribou on the Calving Ground 

The composition survey was carried out June 13-16. Caribou were classified in strata that 

contained significant numbers of breeding females (based on the reconnaissance transects) 

to estimate proportions of breeding females and other sex and age classes. This survey was 

based on aerial and ground-based observations of caribou groups, which provided a more 

accurate and representative sampling procedure for caribou composition compared to the 

coarse classification criteria applied to caribou groups observed during the reconnaissance 

survey. For the composition survey, a helicopter (Aerospatiale A-Star 350 BA) was used to 

systematically sample groups of caribou throughout the photographic stratum and the two 

visual strata.    

Search effort (i.e. helicopter flight hours) was allocated primarily to the high-density 

photographic stratum and was distributed within the stratum by developing a 

predetermined flight route that systematically covered the stratum, and which was 

subsequently loaded in to a portable GPS unit. Caribou groups encountered during the flight 

route were classified and their locations stored. The most recent caribou collar locations 

were also stored as waypoints in the GPS unit, which permitted the navigator/observer to 

ensure that those general areas were searched. By comparing the actual flight track to the 

planned route and collar locations, the navigator/observer maintained a systematic search 

pattern through the stratum and ensured that a caribou group was classified only once.  

Search effort was also distributed within the visual survey strata in a similar manner, but 

fewer hours were flown within those two strata.  
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Caribou groups that comprised ~<50 individuals were classified from the air by a front-seat 

observer using motion-stabilized binoculars. Classified caribou counts were called out to a 

rear-seat data recorder who entered the data into a computer tablet.  Caribou groups that 

were generally greater than 50-100 animals were classified on the ground to minimize 

potential disturbance. The pilot landed the helicopter a few hundred meters from the main 

group of caribou, upon which the survey team would walk to a suitable position to observe 

and sample the animals. Using binoculars or a spotting scope, the observer scanned across 

the group(s) to avoid double counting and called out classified caribou to the data recorder. 

In larger groups, classification did not include the entire group; the focus was on a 

representative sample of each group and on limiting disturbance to caribou. 

Caribou were classified following the methods of Gunn et al. (1997) (and see Bergerud 1964, 

Whitten 1995) where antler status, presence/absence of an udder, and presence of a calf are 

used to categorize breeding status of females (Figure 7). Presence of a newborn calf, 

presence of hard antlers signifying recent or imminent calving, and presence of a distended 

udder were all considered as signaling a breeding cow that had either calved, was about to 

calve, or had likely just lost a calf. Cows lacking any of these criteria and cows with new 

(velvet) antler growth were considered non-breeders. Newborn calves, yearlings and bulls 

were also classified. 
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Figure 7: Classification of females used in composition survey of Bathurst caribou in June 

2018. Green-shaded boxes were all classified as breeding females (diagram adapted from 

Gunn et al. 1997). Udder observation refers to a distended udder in a cow that has given 

birth. Hard antlers are from the previous year, and are distinct from new antlers growing in 

velvet. 

 

The number of caribou in each group was summed as well as the numbers of bulls and 

yearlings (calves of the previous year) to estimate the proportion of breeding caribou on the 

calving ground. Bootstrap resampling methods (Manly 1997) were used to estimate 

standard errors (SEs) and percentile-based confidence limits for the proportion of breeding 

caribou.  

Estimation of Breeding Females and Adult Females 

The numbers of breeding females were estimated by multiplying the estimate of total (at 

least one year old) caribou on each stratum by the estimated proportion of breeding females 

in each stratum from the composition survey. This step basically eliminated the non-

breeding females, yearlings, and bulls from the estimate of total caribou on the calving 

ground.  

The number of adult females was estimated by multiplying the estimate of total (at least one 

year old) caribou on each stratum by the estimated proportion of adult females (breeding 
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and non-breeding) in each stratum from the composition survey. This step basically 

eliminated the yearlings and bulls from the estimate of total caribou on the calving ground.   

Each of the field measurements had an associated variance, and the delta method was used 

to estimate the total variance of breeding females under the assumption that the composition 

surveys and breeding female estimates were independent (Buckland et al. 1993).  

Estimation of Adult Herd Size 

Total herd size was estimated using two approaches. The first approach, which had been 

used in earlier calving ground surveys, assumed a fixed pregnancy rate for adult females, 

whereas the second approach avoided this assumption. 

Estimation of Herd Size Assuming Fixed Pregnancy Rate and Estimated Sex Ratio 

As a first step, the total number of adult females (at least two years old) in the herd was 

estimated by dividing the estimate of breeding females on the calving ground by an assumed 

pregnancy rate of 72% (Dauphiné 1976, Heard and Williams 1991). This pregnancy rate was 

based on a large sample of several hundred Qamanirjuaq caribou in the 1960s (Dauphiné 

1976). The estimate of total females was then divided by the estimated proportion of females 

in the herd based on a bull:cow ratio from a fall composition survey conducted in October of 

2017, to provide an estimate of total adult caribou in the herd (original methods described 

in Heard 1985, Heard and Williams 1991). This accounts for the bulls in the herd, very few 

of which are on the calving grounds in June. This estimator assumes that all breeding females 

were within survey strata areas during the calving ground survey and that the pregnancy 

rate of Bathurst caribou was 72% for 2017-2018. Note that this estimate corresponds to 

adult caribou at least two years old and does not include yearlings because yearling female 

caribou are not considered sexually mature.   

Estimation of Herd Size Based on Estimates of Adult Females and Estimated Sex Ratio 

An alternative extrapolated herd size estimator was developed to account for the effect of 

variable pregnancy rates as part of the 2014 Qamanirjuaq caribou herd survey (Campbell et 

al. 2015), and has been used in other recent calving photo surveys for the Bathurst herd 

(Boulanger et al. 2017), as well as the Bluenose-East herd (Adamczewski et al. 2017, 

Boulanger et al. 2019). This estimator first uses data from the composition survey to 



 

19 

estimate the total proportion of adult females (breeding and non-breeding) and the numbers 

of adult females in each of the survey strata. The estimate of total adult females is then 

divided by the proportion of adult females (cows) in the herd from one or more fall 

composition surveys. This accounts for the bulls in the herd, very few of which are on the 

calving grounds in June. Using this approach, the fixed pregnancy rate is eliminated from the 

estimation procedure. Pregnancy rates do vary depending on cow condition (Cameron et al. 

1993, Russell et al. 1998). This estimate assumes that all adult females (breeding and non-

breeding) were within the photographic and visual survey strata during the calving ground 

survey. It makes no assumption about the pregnancy rate of the females and does not include 

the yearlings. 

In calving ground photographic surveys since the 2014 Qamanirjuaq survey (Campbell et al. 

2015), the estimate of females based on total adult females on the calving ground survey 

area, and adjusted for the bull:cow ratio from a recent fall survey, has become the preferred 

way for Government of the NWT (GNWT) Department of Environment and Natural 

Resources (ENR) of estimating herd size from these surveys. With the current sample of 

collared cows and extensive flying, it has become possible to reliably define the full 

distribution of the females in the Bathurst herd. Using survey-specific estimates of breeding 

and non-breeding cows, together with a recent estimate of herd sex ratio, is considered a 

more robust method of extrapolating to herd size, rather than assuming a constant 

pregnancy rate that ignores this source of variation. This method also increases the precision 

of the overall herd estimate. 

Trends in Numbers of Breeding and Adult Females 

As an initial step, a comparison of the estimates from the 2015 and 2018 surveys was made 

using a t-test (Heard and Williams 1990), with gross and annual rates of changes estimated 

from the ratio of estimates. 

Longer term trends 2010-2018 were estimated using Bayesian state space models, which 

are similar to previously used regression methods (Ordinary Least Squares, OLS, as 

described in Boulanger et al. 2011). However, hierarchical Bayesian models allow more 

flexible modeling of variation in trend through the use of random effects (Humbert et al. 
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2009, Kery and Royle 2016). This general approach is described further in the demographic 

model analysis in the next section. An underlying exponential rate of change was assumed 

with estimates of λ (where λ=Nt+1/Nt). If λ=1 then a population is stable; values > or <1 

indicate increasing and declining populations. The rate of decline was also estimated as 1-λ. 

Survival Rate Analyses from Collared Cows 

Collar data for female caribou 1996-2018 were compiled for the Bathurst caribou herd by 

GNWT ENR staff. Fates of collared caribou were determined by assessment of movement of 

collared caribou, with mortality being assigned to collared caribou based on lack of collar 

movement that could not be explained by collar failure or device drop-off. The data were 

then summarized by month as live or dead caribou. Caribou whose collars failed or were 

scheduled to drop off were censored from the analysis. Data were grouped by “caribou years” 

that began during calving of each year (June) and ended during the spring migration (May). 

The Kaplan-Meier method was used to estimate survival rates, accounting for the staggered 

entry and censoring of individuals in the data set (Pollock et al. 1989). This approach also 

ensured that there was no covariance between survival estimates for the subsequent 

demographic model analysis.  

Demographic Analyses: Bayesian State Space Integrated Population Model (IPM) 

One of the most important questions for the Bathurst herd was whether the adult female 

segment of the population had declined since the last survey in 2015. The most direct 

measure that indicates the status of breeding females is their survival rate, which is the 

proportion of breeding females that survive from one year to the next. This metric, along 

with productivity (proportion of calves produced per adult female each year that survive 

their first year of life) largely determines the overall population trend. For example, if 

breeding female survival is high then productivity in previous years can be relatively low 

and the overall trend in breeding females can be stable. Alternatively, if calf productivity is 

consistently high, then slight reductions in adult survival rate can be tolerated. The 

interaction of these various indicators can be difficult to interpret and a population model 

can help increase understanding of herd demography. 
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We used a Bayesian state space IPM (Buckland et al. 2004, Kery and Schaub 2012) based 

upon the original (OLS) model (White and Lubow 2002) developed for the Bathurst herd 

(Boulanger et al. 2011) to further explore demographic trends for the Bathurst herd. This 

work was in collaboration with a Bayesian statistician/modeller (Joe Thorley-Poisson 

Consulting) (Thorley 2017, Ramey et al. 2018, Thorley and Boulanger 2019). We note that 

the underlying demographic model used for the hierarchical Bayesian state space model is 

identical to the previous OLS model. However, the Bayesian IPM method provides a much 

more flexible and robust method to estimate demographic parameters that takes into 

account process and observer error. One of the biggest differences is the use of random 

effects to model temporal variation in demographic parameters. A random effect flexibly and 

efficiently captures the variation in a parameter by assuming it is drawn from a particular 

underlying distribution. This contrasts with the OLS method where temporal variation was 

often not modeled or modeled with polynomial terms which assumed an underlying 

directional change over time. Appendix 2 provides details on the Bayesian IPM state space 

modeling, including the base R code used in the analysis. 

We used breeding female estimates, as well as calf-cow ratios, bull-cow ratios (Cluff et al. 

2016, Cluff unpublished data), estimates of the proportion of breeding females, and adult 

female survival rates from collared caribou to estimate the most likely adult female survival 

values that would result in the observed trends in all of the demographic indicators for the 

Bathurst herd. Calf-cow ratios were recorded during fall (late October) and spring (late 

March - April) composition surveys whereas proportion of breeding females was measured 

during June composition surveys conducted on the calving ground. Proportion of females 

breeding was estimated as the ratio of breeding females to adult females from each calving 

ground survey. 

The Bayesian IPM is a stage-based model that divides caribou into three age-classes, with 

survival rates determining the proportion of each age class that makes it into the next age 

class (Figure 8); this structure is identical to the OLS modeling (Boulanger et al. 2011) used 

previously on the Bathurst and Bluenose-East herds.  
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Figure 8: Underlying stage matrix life history diagram for the caribou demographic model 

used for Bathurst caribou. This diagram pertains to the female segment of the population. 

Nodes are population sizes of calves (Nc), yearlings (Ny), and adult females (NF). Each node 

is connected by survival rates of calves (Sc), yearlings (Sy) and adult females (Sf). Adult 

females reproduce dependent on fecundity (FA) and whether a pregnant female survives to 

produce a calf (Sf). The male life history diagram was similar with no reproductive nodes. 

 

We used the entire Bathurst demographic data set that started in the 1980s (Boulanger et al. 

2011, Boulanger 2015) for the analysis but focused modeling efforts and inference on the 

more recent years, i.e., since 2014. The timeline of recruitment relative to survey years is 

illustrated in Table 1. It was assumed that a calf born in 2010 would not breed in the fall after 

it was born, or the fall of its second year, but it could breed in its third year (see Dauphiné 

1976 for age-specific pregnancy rates). It was considered a non-breeder until 2013. Calves 

born in 2014 and 2015 had the most direct bearing on the number of new breeding females 

on the 2018 calving ground that were not accounted for in the 2015 breeding female 

estimate.   

 

Nc 

Calf 

Ny 

Yearling 

NF 

Adult 
Sc Sy 

Sf*FA   

Sf 
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Table 1: A schematic of the assumed timeline 2011-2018 in the Bayesian IPM analysis of 

Bathurst caribou in which calves born are recruited into the breeding female segment (green 

boxes) of the population. Calves born prior to 2013 were counted as breeding females in the 

2013 and 2015 surveys. Calves born in 2014 and 2015 recruited to become breeding females 

in the 2018 survey.  

Calf Survey years     

Born 2011 2012 2013 2014 2015 2016 2017 2018 

2010 yearling 

non-

breeder breeder breeder breeder breeder breeder breeder 

2011 calf yearling 

non-

breeder breeder breeder breeder breeder breeder 

2012   calf yearling 

non-

breeder breeder breeder breeder breeder 

2013     calf yearling 

non-

breeder breeder breeder breeder 

2014       calf yearling 

non-

breeder breeder breeder 

2015         calf yearling 

non-

breeder breeder 

2016           calf yearling 

non-

breeder 

 

One potential issue with comparison of survival rates across years was that the Bathurst 

herd had significant harvest until 2010, which reduced survival rates. We therefore added 

harvest rate to the model based on harvest estimates compared to estimate cow and bull 

abundance each year. Figure 9 shows the rates used which show an increasing harvest rate 

up to 2010, when harvest was reduced significantly. The harvest numbers, estimated cow 

and bull population sizes are given in Appendix 2. 
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Figure 9: Harvest rates used as inputs into the demographic model. See Appendix 2 for 

actual harvest numbers and rates used in the model. 

 

In 2018, three of 11 known Bathurst cow collars calved on the Queen Maud Gulf/Beverly 

calving ground which likely reduced the estimates of Bathurst breeding females used as an 

input of the model. The demographic model defines the Bathurst caribou herd as the 

population of caribou that utilized the Bathurst calving ground in the previous year (i.e. 

2017). Collared caribou are included in the survival analysis if they utilized the Bathurst 

calving ground previously or if they were collared in 2018 in the vicinity of known Bathurst 

cows. In this context, the estimated survival rates from the demographic model are 

potentially influenced by emigration to the Queen Maud Gulf of adult cows. More precisely, 

the observed survival of cows is a function of both true survival and fidelity of cows to the 

calving ground. Low sample sizes of known Bathurst collared cows (11 in 2018) as well as 

high historic fidelity of caribou to the Bathurst calving ground challenged modeling of cow 

fidelity. We conducted a sensitivity analysis where the demographic model was run with and 

without the 2018 estimate to determine how much the 2018 emigration event might have 

affected demographic parameters. Of most interest was the estimate of cow survival, 

however of additional interest was the resulting estimate of adult cows when the 2018 

estimate and emigration event were not part of the input data set, as described in the next 

section. As discussed later, more elaborate methods to model fidelity of caribou will be 

considered in future modeling efforts. 
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Estimation of Bathurst herd, including caribou that emigrated to Queen Maud Gulf 

The estimates of adult females and herd size for the Bathurst herd in 2018 were influenced 

by movement of known Bathurst cows to the Queen Maud Gulf/Beverly calving ground. Of 

interest was the potential size of the Bathurst herd if this emigration event had not occurred. 

We used three approaches to initially assess how emigration of Bathurst cows to the Queen 

Maud Gulf coastal calving area may have influenced the Bathurst herd estimate.   

1) The ratio of known Bathurst collared caribou calving in the Bathurst Inlet calving 

ground to total known Bathurst collars (8/11=0.727) provides a simple estimate of 

fidelity to the calving ground. Dividing the adult female estimate for the Bathurst 

calving ground by fidelity is therefore one estimate of total Bathurst adult females, 

including those occurring in the Queen Maud Gulf.    

 

2) The Lincoln-Petersen mark-recapture estimator (NLP) has been applied using 

proportion of collars in the survey area to estimate herd size for the Dolphin Union 

herd (Dumond and Lee 2013). The Lincoln-Petersen formula is NLP= 

(((M+1)*(C+1))/(R+1))-1. In this case, M equals the number of known female collared 

caribou (11), R equals the number of known collared female caribou detected in the 

calving ground area (8), and C equals the estimate of total adult cows (NAF;) (Seber 

1982, Krebs 1998). We used a variance estimator proposed by Innes et al., (2002) 

that considers both variance in the proportion collars and the adult female estimate 

(��
�	���� = ���
� �	�������� + ��

���!"�) where CV2=(var(x)/x2). The variance of 

the Lincoln-Petersen estimate of capture probability (pLP) was estimated based on the 

hypergeometric probability distribution, which is assumed with the Lincoln Petersen 

estimator (Thompson 1992). This estimator is a variation on the first estimator 

above. 

 

3) The Lincoln-Petersen estimator of adult females was challenged by the low sample 

size of known Bathurst herd collared caribou (11) and therefore results should be 

interpreted cautiously. An alternative estimate of caribou was derived using the 

demographic model with the 2018 breeding female estimate not included in the input 
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data set. This amounts to a projection of likely herd size if no emigration had occurred 

and all Bathurst cows calved on the traditional Bathurst calving ground. In this case 

an extrapolated herd estimate was only influenced by collar survival rates, previous 

survey estimates, and composition survey results, thus the estimate was not 

influenced by emigration of adult cows to the Queen Maud Gulf coastal calving area. 

This estimate was compared to the demographic model’s projected 2018 estimate of 

cows. 
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RESULTS 

 

Survey conditions 

Weather conditions were challenging due to the late spring with higher than normal snow 

cover in most of the annual concentrated calving area (Figure 10). At the beginning of the 

survey on June 1, snow cover was more than 90% in most areas but snow melted rapidly 

during the first 10 days of June. On June 8 and 9, snow cover varied between ten and 80%. 

Most areas had about 50% snow cover and much of it was a “salt-and-pepper” patchy mosaic. 

This made caribou more difficult to see. We reasoned, however, that aerial photo coverage 

of the one main concentration of calving cows would still provide an accurate estimate that 

would account for at least 80% of the female caribou in the survey area. The rationale was 

that caribou would still be reliably seen on high-resolution photos that could be searched 

carefully and repeatedly with a 3D projection. In addition, the sightability of caribou on 

photos could be estimated using independent observers. 
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Figure 10: Photos of variable Bathurst survey conditions during visual surveys near 

Bathurst Inlet on June 9, 2018, the day after photo surveys were conducted (photos J. 

Adamczewski). Snow cover in most areas was patchy and ranged from about 80% (top right) 

to about 10% (bottom right). A view of Bathurst Inlet is shown at top left. 

 

Movement Rates of Collared Female Caribou  

The locations of 17 collared female caribou that occurred in or around the Bathurst survey 

area were monitored throughout the June survey to assess movement rates. The peak of 

calving is considered close when the majority of collared female caribou exhibit movement 
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rates of less than 5 km/day (Gunn and Russell 2008). Using this parameter, we surmised that 

the peak of calving was near on June 8, when mean daily movement rates were on average 

below 5 km for the radio collared caribou (Figure 11). Movement rates remained below 5 

km/day for the next week. The peak of calving was further verified from observations of 

substantial numbers of cows with calves from the visual survey flying on June 8 and 9. 

 

Figure 11: Movement rates of female collared caribou (n=17) on or around the Bathurst 

calving ground before and during calving in June 2018. The boxplots contain the 25th and 

75th percentile of the data with the median shown by the central bar in each plot. The ranges 

up to the 95th percentile are depicted by the lines with outlier points shown as larger dots. 

The red line indicates a movement rate of 5 km/day. The movement rates of collared cows 

on June 8, the date of the photo survey, are highlighted in red. Visual strata were surveyed 

on June 8 and 9. 

 

Collared Caribou Movements Leading up to June 2018 Survey 

Our objectives for the reconnaissance survey were to map the distribution of adult and 

breeding females and define the concentrated calving area for the Bathurst herd. Collar 

movements and initial reconnaissance flying demonstrated an unusual distribution of 

caribou in the Bathurst Inlet area, which affected the way in which the Bathurst survey was 
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designed and flown. An explanation of these collar movements with a sequence of maps is 

given here to explain the survey design. 

 

In most years, Bathurst collared cows are largely moving northward from wintering areas, 

and by early June the Bathurst cows are well separated from Bluenose-East cows that calve 

west of Kugluktuk and Beverly cows that calve well east of Bathurst Inlet (Figure 12). In 2015 

and 2016 the Bathurst herd showed these typical patterns. In 2017 the Bathurst herd was 

well mixed with the Bluenose-East herd, as shown by the southern ends of the collar trails 

that diverged in May and June, but cows separated well by the beginning of June. There was 

also substantial winter mixing of the Bathurst collared cows with Beverly collared cows, 

most Bathurst cows wintered on the tundra, and some wintered east of Bathurst Inlet. In 

spring 2017, 5 collared Bathurst cows whose 2016 June locations were on the usual Bathurst 

calving ground were initially east of Bathurst Inlet, but all 5 cows moved west of Bathurst 

Inlet in early June 2017 (Figure 13). 
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Figure 12: Spring migration paths of collared females from the Bluenose-East (blue), 

Bathurst (red) and Beverly (green) herds in 2015, 2016, 2017 and 2018 May 1 - June 10 of 

each year. The circles represent mean collared locations in the first two weeks of June for 

each year. Note that in June 2018 three of the known Bathurst collars (red dots) were in the 

main cluster of Beverly collars (blue dots); these are more easily seen in Figure 15b. Collar 

data are from GNWT and GN. 
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Figure 13: Spring migration paths of five collared Bathurst cows May 1 - June 15, 2017. All 

five cows were known to have been on the traditional Bathurst calving ground in June 2016. 

All wintered on the tundra and three wintered south or east of Bathurst Inlet with Beverly 

collared cows. Beverly collars are omitted for clarity. 

 

In winter 2017-2018, collared Bluenose-East caribou wintered well separated from the 

Bathurst herd but Bathurst collared cows and bulls were well mixed with Beverly cows and 

bulls all winter (Figure 14). Bathurst collared cows all wintered on the tundra and some were 

east of Bathurst Inlet through the winter. In the spring, migration paths of Bathurst and 

Beverly collared cows showed continued mixing, with some Bathurst cows moving north 

into the main Beverly calving area (Figures 15a and 15b). Further south, collared Bathurst 

and Beverly bulls in the spring of 2018 also showed continued mixing and some movement 

into the Queen Maud Gulf area (Figure 16). 
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Figure 14: Winter locations (March 15, 2018) of Bluenose-East collared cows (18) and bulls 

(18) in purple, Bathurst cows (10) and bulls (10) in red, and Beverly cows (23) and bulls 

(12). The Bathurst and Beverly herds were mixed throughout winter 2017-2018. 

 

 
Figure 15a: Spring migration paths northward March 15 - June 16, 2018 of 11 known 

Bathurst collared cows (red) and 19 known Beverly cows (green). Purple dots are March 15 

locations and indicative of wintering areas; black dots are June 16 locations. 
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Figure 15b: Spring migration paths May 1 - June 16, 2018 of 11 known Bathurst collared 

cows, in relation to June 2018 Bathurst calving ground survey area. Eight collared Bathurst 

cows were within the Bathurst strata during the survey, while three were in the Queen Maud 

Gulf coastal calving area. Beverly collars are omitted for clarity. Light green dots were during 

the June 4-10 reconnaissance survey, red dots were at time of photo and visual flying, and 

purple dots were during the composition survey June 13-16. 

 

 
Figure 16: Spring movements (March 15 - June 16) of eight known Bathurst collared bulls 

and 11 known Beverly collared bulls in 2018. 

 

For clarity, the movements of the 11 known Bathurst collared females are shown separately 

(Figure 15b). Of the 11 collared cows that were known to have calved on the Bathurst calving 



 

35 

ground in 2017 or earlier, three moved well east of Bathurst Inlet and into the main calving 

area of the Beverly herd based on collared cows and the GN survey in June 2018. These three 

did not return to the calving ground that the Bathurst herd has used consistently since 1996, 

in June or thereafter. The remaining eight known collars were either west of Bathurst Inlet 

in the area the herd has calved in since 1996, or in the Bathurst Inlet area during the June 

survey period. There were an additional nine newly collared cows (collared winter 2017-

2018) that were in the Bathurst Inlet area, thus 17 collared cows total in the Bathurst Inlet 

area. Of these 17, 12 were west of Bathurst Inlet in the traditional Bathurst calving area and 

five were east and west of the Inlet on June 8 (the day of the photo survey). These five showed 

a general westward movement during the initial two weeks of June (Figure 15b).  

A further consideration in designing the Bathurst survey area was the observations from GN 

biologist M. Campbell and NU Tunngavik Incorporated (NTI) biologist D. Lee (pers. comm.) 

east of Bathurst Inlet, that showed consistent caribou trails in the snow from their first two 

survey lines with those trails moving westward. Further east, by contrast, all the caribou 

trails were more heavily used and led in a northeast direction, which followed the 

movements of the known Beverly cows to the central and eastern Queen Maud Gulf coastal 

calving area (Figure 15a). 

Reconnaissance Survey to Delineate Strata 

One Caravan based at the Ekati diamond mine flew the entire Bathurst reconnaissance 

survey June 4-10, 2018. The initial focus was on the areas with collared cows, and thereafter 

outlying areas were flown. Two other Caravans were based in Kugluktuk but these aircraft 

were unable to fly June 2-5 due to fog and low cloud in the Kugluktuk area. June 6-8 these 

two Caravans were primarily occupied with the Bluenose-East survey. A single day of clear 

weather with blue skies occurred on June 8, and on this day the Bathurst (one) and Bluenose-

East photo blocks (two) were flown. The two Bathurst visual strata were surveyed on June 8 

and 9, with one of the Kugluktuk Caravans assisting with covering the Visual East stratum. A 

summary of the fixed-wing flying on the Bathurst June 2018 survey is given in Table 2. 
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Table 2: Summary of reconnaissance and visual survey flying on the June 2018 Bathurst 

calving ground survey.  

Date Caravan 1 (Ekati) Caravan 2 (Kugluktuk) 

June 1 Arrive Ekati Arrive Kugluktuk 

June 4 Recon of core area at 10 km spacing Grounded (weather) 

June 5 Recon of core and surrounding area Grounded (weather) 

June 6 Recon of areas south and east of core 

area 

Bluenose-East survey 

June 7 Grounded (weather) Grounded (weather) 

June 8 Bathurst visual west block survey Bluenose-East survey 

June 9  Bathurst visual east block survey Bathurst visual east block survey 

& lines between Bathurst and 

BNE 

June 10 Recon lines to the west of Ekati & 

return to Yellowknife 

Recon lines to the East of 

Kugluktuk & return to 

Yellowknife 

 

Considering the collar movements of Bathurst and Beverly collared cows, the results of the 

Bathurst reconnaissance survey and the reconnaissance survey observations of the NU 

biologists, we reasoned that the Bathurst herd’s main calving concentration as in past years 

was west of Bathurst Inlet with most of the collared Bathurst cows (12 of 17 in the Bathurst 

Inlet area) and that area should be the focus of the aerial photography. We reasoned further 

from the locations and movement patterns (generally westward) of the other 5 collared 

Bathurst cows just east and west of Bathurst Inlet, along with the westward-moving caribou 

trails reported by NU biologists, that a smaller portion of the Bathurst herd’s cows were east 

and west of Bathurst Inlet, in much lower numbers, and these areas should be visual strata 

for the Bathurst survey. All known Beverly collared cows were by June 8 far east of Bathurst 

Inlet (Figure 15a), so it appeared there had been a separation of the two herds just east of 

Bathurst Inlet. The movement of three of the 11 known Bathurst cows to the main Beverly 

calving concentration in the Queen Maud Gulf, while based on a limited sample, suggested 

that a portion of the Bathurst herd’s cows may have emigrated to join that herd (Figures 15a 

and 15b). 

 

Reconnaissance flying included the areas west and east of Bathurst Inlet and all collared 

cows in the area (Figures 17a and 17b). Areas north, west and east were also flown 
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extensively to make sure that no significant numbers of cows were missed. In the east, our 

reconnaissance lines adjoined the easternmost lines of the GN Beverly survey.  

 
Figure 17a: Reconnaissance survey of the Bathurst calving ground in June 2018 with 

densities of caribou seen. White squares are from areas where no caribou were seen, grey 

squares are from low-density areas (< 1 caribou/km2), and blue squares are from medium 

density areas (1-9.9 caribou/km2). Gold stars show locations of collared female caribou on 

June 8. One caribou in the lower visual east did not return a location for June 8 and the June 

7th location is shown. Full movement paths of collared caribou during the survey are shown 

in later sections of the report. Transects east of Bathurst Inlet were from the first day of flying 

on the GN Beverly survey in June 2018, courtesy of M. Campbell and D. Lee.  
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Figure 17b: Reconnaissance survey of the Bathurst calving ground in June 2018 with 

composition of caribou seen. Areas with cow-calf groups are red, areas with antlered cows 

are light green, and areas with non-breeders (non-breeding cows, bulls and yearlings) are 

blue. Gold stars are collared female caribou. Transects east of Bathurst Inlet were from the 

first day of flying on the GN Beverly survey in June 2018, courtesy of M. Campbell and D. Lee.  

 

Stratification: Photo Stratum and Visual Strata 

One photo stratum was defined for the Bathurst 2018 survey (Figures 17a and 17b), which 

included the majority of adult and breeding females and 12 of 17 collared cows in the survey 

area. This block was similar in size and location to the Bathurst photo block in June 2015 

(Boulanger et al. 2017). Two lower density visual blocks were also defined: a Visual West 

block west of Bathurst Inlet and a Visual East block east of Bathurst Inlet. 

Photo Stratum 

With photo planes using high-resolution digital cameras, it is possible for the planes to fly at 

different altitudes. Flying at a higher altitude increases the strip width and reduces the 

number of pictures but also reduces the resolution of the pictures as indexed by ground 

sample distance (GSD). GSD is a term used in aerial photography to describe the distance 
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between pixels on the ground for a photo sensor. In practical terms, the GSD for the aerial 

photos used in this survey translates into strip width and elevation AGL as follows (Table 3).  

 

Table 3: GSD for photo sensor used on Bathurst June 2018 caribou survey, along with 

associated elevation AGL and photographed ground transect strip width. Typical elevation 

and strip width used in earlier film photo surveys are included for reference. 

GSD (cm) Elevation AGL (feet) Strip 

width in 

m 

4 2,187 692 

5 2,734 866 

6 3,281 1,039 

7 3,828 1,212 

8 4,374 1,385 

9 4,921 1,558 

10 5,468 1,731 

Film Photos 2,000 914.3 

 

With blue skies on June 8, the Bathurst photo stratum was flown at GSD 7 (average elevation 

3,828 ft. (1,167 m) AGL) and a total of 1,715 photos were taken (Table 4, Figure 18). 
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Table 4: Stratum dimensions, transect dimensions, photo numbers and ground coverage for 

Bathurst photo survey block in June 2018. Actual coverage and photo numbers are in bold 

and underlined. 

Photographic stratum 

dimensions 

 
Photos at GSD 

(Elevation AGL in feet) 

Coverage at GSD 

Area 

(km2) 

Average 

Transect 

Width 

(km) 

Transects 

Sampled 

Total transect 

length (km) 

5 

(2,734) 

6 

(3,281) 

7 

(3,828) 

5 6 7 

1,159 35 15 525 2,389 2,003 1,715 40% 48% 56% 

 

 

Figure 18: Composite photo block west of Bathurst Inlet flown on June 8, 2018. The Hood 

River valley can be seen in an east-west direction in the upper half of the survey block. 

 



 

41 

Visual strata 

The Bathurst reconnaissance survey was flown June 4-10 by a single plane based at Ekati. 

Given forecasted weather conditions for June 8 and 9, visual survey flying was designed to 

allow strata to be flown within two days, with one plane for the Visual West stratum and two 

planes for the Visual East stratum. Estimates of density from the reconnaissance data 

suggested that each stratum had relatively equal low densities of caribou (0.15 and 0.13 

caribou/km2 for west and east strata respectively) and therefore allocation of effort was 

similar for the two strata. Based on logistics 12 and 18 transects were flown in the west and 

east strata with resulting levels of coverage of 16 and 18% respectively. Dimensions of photo 

and visual strata are in Table 5. 

 

Table 5: Final dimensions of photo and visual strata for the 2018 Bathurst calving photo 

survey. 

Stratum  Total 

Transects 

Possible 

# 

Sampled 

Transects 

Area of 

stratum 

(km2) 

Average 

Strip 

width 

(km) 

Transect 

area 

(km2) 

Coverage  

Photo  27 15 1,227.3 1.29A 682.7 56% 

West 

Visual 

12 12 2,305.6 0.8 368.3 16% 

East 

Visual 

18 18 4,661.9 0.8 824.5 18% 

 

Movements of collared caribou within and between reconnaissance and photo/visual 

blocks 

As described earlier, 17 active cow collars were in the Bathurst Inlet area during the June 

2018 survey, transmitted locations daily, and were used for survey planning. Twelve of these 

were in the photo stratum for the duration of the visual/photo survey (Figure 19). One 

collared cow moved from the Visual West to the Visual East stratum during the survey 

period, two were contained within the Visual East stratum and two moved out of the Visual 

East stratum during the visual survey. There was no location given for one of the caribou on 

June 8, however, it occurred in the stratum on June 7 but was out of the stratum on June 9. It 

was likely in the stratum during the survey based on the midpoint of the June 7 and June 9 
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locations (Figure 19). We note that reconnaissance flying to the south of the three survey 

blocks showed extremely low numbers of caribou present. Three additional collared cows 

had moved into the main Beverly calving ground far to the east and are not shown on this 

map.   

 
Figure 19: Locations of collared Bathurst female caribou and movements from the 

reconnaissance phase (June 5-7), photo survey (June 8th) and visual survey of the east 

stratum on June 9th. One collar near the south end of the Visual East block did not report a 

location on June 8, so no star is shown. 

 

Collared caribou that had movement rates of greater than 5 km/day were mainly located 

within the central regions of strata, suggesting that the strata contained the range of caribou 

movements as indicated by collared caribou. The one collared cow south of the visual strata 

during the survey was in an area where almost no caribou were seen during the 

reconnaissance flying (see Figure 17).  

 

In general, the observations of caribou in the Visual East and Visual West blocks confirmed 

the low numbers found during the reconnaissance survey (Figure 20). 
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Figure 20: Map of Bathurst June 2018 survey blocks showing the locations of caribou groups 

seen in the photo block from photos and in the visual blocks from observations June 8 and 9. 

Relative group sizes for the visual blocks are shown as varying sizes of circles, but not for the 

groups seen in the photo block (too many). 

 

Estimates of Caribou on Photo Stratum: Sightability 

Photo interpreters found that the sightability of caribou on photos was influenced by snow 

cover. If the ground was bare caribou were readily visible (Figure 21), however, caribou 

were not as easy to see with patchy snow, particularly when caribou were at the edges of 

snow patches. Overall, it took nearly twice as long to count the 2018 aerial photos (Bathurst 

and Bluenose-East) as in the last photo surveys in 2015 when the ground was predominantly 

bare (D. Fisher, GreenLink Forestry Inc., pers. comm.), to allow for comprehensive searching 

of all photos. 
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Figure 21: A zoomed-in portion of one of the Bathurst aerial photos from June 2018 survey. 

Most caribou and their shadows are readily visible. A caribou on the edge of a snow patch in 

bottom left corner is less clearly visible. There are 23 caribou on this photo. 

 

Initial quality control of photo counting was carried out by D. Fisher re-counting several 

hundred of the Bathurst and Bluenose-East photos counted by his staff. In addition, 

sightability of caribou on photos was estimated by having a 2nd observer from GreenLink 

Forestry independently re-count caribou on a subset of photos, without knowing what the 

first observer had found. The second observer was Derek Fisher, who is the most 

experienced observer of aerial photographs at the company. 
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The photo survey transect lines were resampled systematically using transects 

perpendicular to the original photo-plane transects. Two phases of sampling were 

conducted.  In the first phase, transects were sampled regardless of whether caribou were 

detected in the original counts. In the second phase, photos closest to the first phase transect 

line that contained caribou in the first phase were resampled. Using this approach, we tested 

whether all caribou were detected on photos even when they were not detected originally. 

The second phase still was a systematic sample but increased the sample size of photos with 

caribou counts, which were most useful for cross validation purposes. Figure 22 shows the 

photo resampling design. 

 
Figure 22: Systematic sampling design for cross validation of photos for the Bathurst June 

2018 calving ground survey. 

 

Overall, 161 photos were recounted, of which 87 contained caribou. Seventy-four additional 

caribou were counted in the second count, with a corresponding ratio of original to second 

count of 0.842 (Table 6). One assumption in this comparison is that the first and second 

counter were counting the same caribou on a given photo. To test this assumption the 

distances between points of counted caribou in the first and second count was measured in 

GIS to identify any counted caribou that were a further distance from the original counts. 
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This process did not identify any new caribou. One caribou was counted on a photo during 

the original counts but not counted in the second count. An additional 228 photos were re-

sampled by similar means as part of the Bluenose-East June 2018 survey, with similar results 

(Boulanger et al. 2019). 

 

Table 6: Summary of photo cross validation data set for Bathurst June 2018 aerial photos. 

The ratio of the original count to second count is an estimate of photo sightability. 

Original 

count 

Second 

count 

New caribou 

counted in 

second count 

Caribou not 

detected in 

second count 

Original 

count/second 

count 

393 467 74 1 0.842 

 

This cross-validation process can be modeled as a two sample mark-recapture sample with 

caribou being “marked” in the original count and then be “re-marked” in the second count. 

Using this approach avoids the assumption that the second counter detects all the caribou 

on the photo. The Huggins closed N model (Huggins 1991) in program MARK (White and 

Burnham 1999) was then used to estimate sightability. Table 7 below gives the results with 

the sightability from the first counter being very close to the ratio of the original to second 

count. The reason for this is that the second counter only missed one caribou not originally 

counted and therefore his sightability score was very high.    

 

Table 7: Estimates of sightability for the first and second counters on the Bathurst June 2018 

aerial photos, from the Huggins closed N model. 

Counter Estimate SE LCI UCI CV 

First 0.841 0.017 0.805 0.872 2.01% 

Second 0.997 0.003 0.982 1.000 0.25% 

 

The variance estimate from program MARK assumes that all caribou counted are 

independent, which is likely violated given that in many cases caribou occurred in larger 

groups. The violation of this assumption leads to over-dispersion of binomial variances and 



 

47 

a resulting negative bias. To confront this issue, we used a bootstrap method (Manly 1997) 

that bootstrapped based on caribou counted on photos. The assumption in this case is that 

counts of caribou on each photo are independent rather than all caribou counted being 

independent. The resulting estimate of SE was 0.042 with a coefficient of variation (CV) of 

4.7% which is more realistic, and this was used for subsequent calculations. Future photo 

counting efforts should classify counted caribou in groups to allow more focused methods of 

estimating sightability variance.   

Estimates of Total Caribou in Photo Stratum 

Table 8 below gives the initial estimates of caribou in the photo stratum and the estimates 

adjusted for photo sightability. We also corrected the initial estimates for differential strip 

widths, as was done in the 2015 surveys. The photo-sightability estimate was calculated as 

the initial estimate divided by photo sightability. Variance for the photo sightability was 

calculated using the delta method (Buckland et al. 1993). The resulting estimate was about 

800 caribou (16%) higher than the non-adjusted estimate. 

 

Table 8: Initial estimates of abundance in survey strata, estimated photo sightability and 

corrected estimates of abundance with photo sightability for Bathurst June 2018 calving 

photo survey. 

Initial estimate of N 

(not corrected) 

Photo sightability Photo-sightability 

corrected N estimate 

N SE CV p SE CV N SE CV 

4,245.7 580.34 0.136 0.842 0.042 0.050 5,043.4 734.5 0.146 

 

Double Observer Analysis and Estimates of Total Caribou in Visual Strata 

Detailed descriptions of the double observer methods and results are provided in Appendix 

1. Data from both the Bathurst and Bluenose-East surveys were combined as some survey 

crews flew portions of both surveys. Overall, double observer corrected estimates (using the 

MRDS R package) were about 5% higher than non-double observer estimates. Precision was 

lower than for uncorrected count-based estimates but still acceptable (Table 9).    
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Table 9: Standard strip transect and corrected double observer model estimates of caribou 

on Bathurst visual strata in 2018. 

Stratum Caribou Standard estimate Double observer corrected 

estimate 

 

 
counted Estimate SE CV Estimate SE Confidence 

interval 

CV 

Visual 

West 

88 551 132.1 24.0% 567 140.50 332 970 24.8% 

Visual East 220 1,244 286.7 23.0% 1,309 332.70 773 2,216 25.4% 

Total 369 1,795 151.7 17.6% 1,877 360.9 1,265 2,783 19.2% 

 

Estimates of Total Caribou on the Calving Ground 

The estimate of total caribou at least one year old on the calving ground (6,919) is given in 

Table 10 below. The CV was slightly high due to the aggregation of caribou (clumped 

distribution) in the photo stratum as well as the added variance from estimating sightability 

of caribou on the photos.    

 

Table 10: Estimates of caribou numbers (at least one year old) in photo and visual Bathurst 

strata in June 2018. These are corrected for sightability. 

Strata N SE N Conf. Limit CV Density 

Photo 5,043 734.5 3,696 6,881 0.146 4.11 

West Visual 567 140.5 332 970 0.248 0.24 

East Visual 1,309 332.7 773 2,216 0.254 0.27 

Total 6,919 818.5 5,415 8,843 0.118 
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Composition Survey in June 2018 

A composition survey was conducted in the Bathurst survey area June 13-16, which was five 

to eight days after the photo and visual survey. Review of the locations of collared females 

suggested that minimal movement occurred during this time with collared females inside 

the photo stratum on June 8 remaining within it (Figure 23). One additional collared cow 

that was south of the photo stratum on June 8 moved into this stratum, thus the composition 

survey results were still representative of the distribution of Bathurst caribou females. In 

addition, daily movement rates for Bathurst collared cows were below 5km/day on June 8 

and remained there the following week (Figure 11).  

 

Figure 23: Locations of collared females between the dates of the Bathurst photo and visual 

strata flown June 8 and 9, and the composition survey flown June 13-16.  
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The composition survey systematically covered the photo stratum (Figure 24), which 

confirmed stratum boundaries and showed that most breeding cows were contained within 

this stratum. The Visual West block had some cow-calf groups and a higher proportion of 

non-breeding cows than the photo block. The Visual East stratum mainly contained bulls, 

yearlings and a few non-breeding cows. The numbers of breeding cows, non-breeding cows, 

yearlings and bulls within each stratum are listed in Table 11. 

 
Figure 24: Helicopter flight paths and caribou groups classified during calving ground 

composition survey of Bathurst caribou, June 13-16, 2018. The size of the pie charts is 

proportionate to the number of caribou classified in a group. Proportions of age-sex classes 

make up the individual pie sections. 
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Table 11: Summary of composition survey results on Bathurst calving ground June 2018 in 

photo and visual strata. 

Stratum # 

groups 

Adult females 

  

Yearlings Bulls Total 

caribou 

(1 yr+) 

  Total breeding non-

breeding 

   

Photo 80 1,517 1,134 383 242 0 1,759 

Visual East 38 46 20 26 33 36 115 

Visual West 52 135 72 63 94 34 263 

 

Estimates of the proportions of adult females and breeding females were then derived with 

variance and confidence limits estimated via bootstrap methods (Table 12). 

 

Table 12: Proportions of breeding females and adult females from composition survey on 

Bathurst calving ground June 13-16, 2018. Proportions are expressed as percentages of 

caribou at least one year old. 

Stratum Estimated 

Proportion 

SE Confidence Limit 

(Upper and Lower) 

Breeding females 

Photo 0.645 0.029 0.581 0.695 

Visual west 0.274 0.043 0.185 0.354 

Visual east 0.174 0.044 0.098 0.266 

Adult females 

Photo 0.862 0.020 0.814 0.896 

Visual West 0.513 0.041 0.429 0.593 

Visual East 0.400 0.059 0.284 0.524 

 

Estimates of Breeding and Adult Female Caribou 

Estimates of the numbers of breeding females (Table 13) were derived by the product of 

caribou at least one year old (Table 10) and the proportion of breeding females in each 

stratum (Table 12). Estimates of the numbers of adult females (Table 14) were similarly 

derived from the product of caribou at least one year old (Table 10) and the proportion of 

adult females in each stratum (Table 12). 
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Table 13: Estimates of number of breeding females based upon initial abundance estimates 

and composition surveys on Bathurst calving ground June 2018.  

Stratum Caribou Proportion of 

breeding 

cows 

Number of Breeding Females 

 
N CV.N pb CV N SE Conf. Limit CV 

Photo 5,043 0.146 0.645 0.045 3,253 495.8 2,350 4,502 0.152 

West Visual 567 0.248 0.274 0.157 155 45.6 82 292 0.294 

East Visual 1,309 0.254 0.174 0.253 228 81.7 110 474 0.358 

Total 6,919 
   

3,636 504.6 2,709 4,880 0.139 

 

Table 14: Estimates of numbers of adult females based upon initial abundance estimates 

and composition surveys on Bathurst calving ground June 2018.  

Stratum Caribou Proportion of 

adult cows 

Number of Adult Females 

 
N CV.N pa CV N SE Conf. Limit CV 

Photo 5,043 0.146 0.862 0.023 4,347 641.1 3,174 5,954 0.147 

West Visual 567 0.248 0.513 0.080 291 75.7 166 511 0.260 

East Visual 1,309 0.254 0.400 0.148 524 153.9 286 960 0.294 

Total 6,919    5,162 663.7 3,935 6,771 0.129 

 

The ratio of breeding females to adult females was 70.4%, suggesting a fair-good proportion 

of pregnant females compared to previous survey years. The proportion of breeding females 

in June 2015 was lower (60.9%; Boulanger et al. 2017). 

Fall Composition Survey October 2017 

A composition survey was conducted 23-25 October 2017 to estimate the bull-cow ratio of 

the Bathurst herd. Overall there were 39 groups observed with totals of bulls, cows and 

calves summarized in Table 15. Bootstrap methods were used to obtain SEs on estimates 

(Table 16).  
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Table 15: Summary of observations from fall composition survey on Bathurst herd October 

23-25, 2017.  

Cows Bulls Calves Groups 

940 532 431 39 

 

Table 16: Estimates of the bull-cow ratio, proportion cows, and calf-cow ratio from the fall 

composition survey on Bathurst herd October 2017.  

Indicator Estimate SE Conf. Limits CV 

Proportion cows 0.629 0.017 0.596 0.666 2.7% 

Bull-cow ratio 0.592 0.044 0.501 0.678 7.4% 

Calf-cow ratio 0.429 0.018 0.399 0.466 4.1% 

 

Extrapolated Herd Estimates for Bathurst Herd  

Estimates of adult herd size (caribou at least two years old) for the Bathurst herd in 2018 

are presented in Table 17. The estimate based on an assumed fixed pregnancy rate uses a 

value of 0.72 (Dauphiné 1976) while the estimated proportion of breeding females in June 

2018 was 0.704, which resulted in relatively similar extrapolated herd estimates (8,207 vs 

8,029; Table 17). The preferred estimate uses the proportion of females, which is simply the 

estimate of adult females (5,162) divided by the proportion of cows in the herd (0.629) from 

the fall 2017 survey. Log-based confidence limits, which were used for other estimates as 

well as traditional symmetrical confidence limits (estimate ± t*SE) are given. In most cases 

log-based limits give better representation of confidence estimates than traditional 

symmetrical methods because the distribution of estimates has a slight positive skew. 

However, previous analyses have used the symmetrical method. The actual difference in CI’s 

is relatively minor. 

Table 17: Extrapolated herd size estimates for the Bathurst herd in 2018 based on two 

estimators. The estimate based on proportion of adult females is the preferred one and has 

a smaller variance. 

Method N SE Log-based CI Symmetric 

Traditional CI 

CV 

Proportion of adult females 8,207 1079.0 6,218 10,831 5,920 10,494 13.1% 

Constant pregnancy rate 

(0.72) 

8,029 1390.9 5,565 11,583 5,064 10,993 17.3% 
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Trends in Numbers of Breeding and Adult Females and Herd Size 2010-2018 

Estimates of breeding cows, nonbreeding cows and (total) adult cows in the Bathurst herd 

are shown in Figure 25 for surveys 2009-2018. A roughly stable trend 2009-2012 was 

followed by significant declines to 2015 and 2018. Reductions from 2015 to 2018 in 

estimates of breeding females were 55.0%, in adult females 61.0% and in overall herd size 

58.5%. The reduction in herd size indicates an annual rate of decline of 25.5% 2015-2018. 

These reductions consider only the numbers of caribou found on the June 2018 Bathurst 

survey area (and associated extrapolated herd sizes), and do not consider the apparent loss 

of some of the herd to the Queen Maud Gulf calving ground. The proportion of adult females 

classified as breeding was higher (70.4%) in 2018 than in 2015 (60.9%).  

 
Figure 25: Estimates of the number of breeding females (green), non-breeding females 

(light brown) and adult females (summed bars) in the Bathurst herd 2010-2018. 

 

Demographic Analysis of Trends in the Bathurst Herd 

The Bayesian state space model (Humbert et al. 2009, Kery and Royle 2016) was used to 

estimate longer term trends in the Bathurst data set. For this analysis, trend (log λ) was 

modeled as a random effect, therefore allowing assessment of variation in λ in intervals 

between surveys.  
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For breeding females, overall trends were significant (p=0.025) with an overall λ estimate 

for the entire data set (1985-2018) of 0.88 (0.79-0.98) (Figure 26). 

 
Figure 26: Trends in Bathurst breeding females 1986-2018, as estimated by the Bayesian 

state space model. The left graph is for the full extent of the data set and the right graph is 

zoomed into the period of 2009-2018. Field estimates are given as red dots (with confidence 

limits) and model predictions are shown as blue lines with confidence intervals as hashed 

lines. 

 

Of greatest interest is trend since 2009, which suggested an initial increasing trend up to 

2012, where the geometric mean of λ (3 year) was 0.95 (CI=0.87-1.06), before declining to 

0.78 (CI=0.68-0.91) in 2018 (Figure 27). Trend of breeding females will be influenced both 

by abundance of adult females and pregnancy rate.    
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Figure 27: Estimate of λ for Bathurst breeding females 1989-2018, as estimated by the 

Bayesian space model analysis. Model predictions are shown as blue lines with confidence 

intervals as hashed lines. A λ of 1.0 indicates a stable population. 

 

Trends in numbers of adult Bathurst females (Figure 28) were also significant for the entire 

data set (p=0.045) with an overall λ estimate of 0.88 (CI=0.80-0.99) for the entire (1985-

2018) data set (Figure 29).  

 
Figure 28: Trends in numbers of adult Bathurst females 1986-2018, as estimated by the 

Bayesian state space model. The left graph is for the full extent of the data set and the right 

graph is zoomed into the period of 2009-2018. Field estimates are given as red dots (with 

confidence limits) and model predictions are shown as blue lines with confidence intervals 

as hashed lines.  
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Figure 29: Estimates of λ for adult Bathurst females 1989-2018, as estimated by the 

Bayesian state space model. Model predictions are shown as blue lines with confidence 

intervals as hashed lines. A λ of 1.0 indicates a stable population. 

 

Estimates of λ in adult Bathurst females were also relatively similar in trend to the breeding 

female estimates, with the exception of the 2012-2018 period where a trend of decreasing λ 

is evident, resulting in a three year geometric mean estimate of 0.76 (CI=0.66-0.7) in 2018 

(Figure 29). 

In general, densities of caribou in the core Bathurst area have decreased in parallel with 

overall trends since 2012. In 2012, densities in the core area did increase in unison with a 

smaller more aggregated core calving area. An analysis of trends in core calving ground area 

and related densities is given in Appendix 4. 

 

Demographic analysis using multiple data sources 

Survival analysis of collared cows 

Collar data from adult Bathurst females were used to estimate annual survival rates 1996-

2018. Of most interest was the interval 2009-2018 when management actions limited 

hunting mortality and collar sample sizes were increased after 2014. Estimates of monthly 

mortality, which is the ratio of collar mortalities to collars available, indicate higher mortality 

rates in the summer months of 2010-2014 followed by lower levels of mortality from 2014 
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to 2018 (Figure 30). A collar history plot that details individual collar fates is given in 

Appendix 2. 

 
Figure 30: Summary of monthly collared cow mortality data for Bathurst herd 2009-2018. 

Individual collar histories for recent years (i.e. since 2016) are given in Appendix 2. 

 

The total data set is summarized in Table 18 with corresponding cow survival rate estimates 

for each year. Initial collar sample sizes were very low in 1996 and 1997 (<10), then 

increased somewhat 1998-2014 (10-20) with an average of 25-26 in 2015-2017. As a result, 

annual survival estimates have a high variance and should be interpreted with caution.  
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Table 18: Summary of Bathurst collar sample sizes and survival estimates. 

Caribou 

Year 

Mortalities Live collar sample sizes Yearly survival estimates 

 Total 

 

Collar 

months 

Mean Min Max Estimate SE Conf. Limit 

1996 2 101 8.4 7 10 0.79 0.13 0.44 0.95 

1997 2 85 7.1 6 12 0.75 0.15 0.38 0.94 

1998 7 174 14.5 5 21 0.52 0.14 0.27 0.76 

1999 1 161 13.4 13 14 0.92 0.07 0.61 0.99 

2000 3 158 13.2 12 15 0.79 0.11 0.51 0.93 

2001 6 123 10.3 5 13 0.50 0.14 0.25 0.76 

2002 2 136 11.3 9 15 0.86 0.09 0.58 0.97 

2003 5 117 9.8 7 13 0.58 0.14 0.31 0.82 

2004 4 136 11.3 6 22 0.66 0.14 0.35 0.87 

2005 4 187 15.6 13 19 0.78 0.10 0.53 0.91 

2006 3 199 16.6 15 22 0.85 0.08 0.62 0.95 

2007 6 213 17.8 15 21 0.71 0.10 0.48 0.86 

2008 2 210 17.5 12 23 0.87 0.09 0.59 0.97 

2009 4 135 11.3 7 20 0.61 0.15 0.31 0.85 

2010 8 151 12.6 8 20 0.53 0.13 0.29 0.76 

2011 11 167 13.9 9 22 0.46 0.11 0.26 0.67 

2012 11 196 16.3 14 21 0.51 0.10 0.31 0.70 

2013 6 145 12.1 7 19 0.55 0.14 0.28 0.79 

2014 5 236 19.7 14 32 0.78 0.09 0.55 0.91 

2015 6 319 26.6 23 31 0.81 0.07 0.63 0.91 

2016 3 306 25.5 21 31 0.88 0.06 0.69 0.96 

2017 3 303 25.3 19 31 0.87 0.07 0.67 0.96 

 

The annual cow survival rate estimates are plotted in Figure 31, which suggests an increasing 

trend in cow survival after 2014, albeit still with high variance due to limited collar numbers.    
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Figure 31: Annual survival rate estimates 1996-2018 for Bathurst adult females based on 

collared female caribou. 

 

Bayesian state space integrated population model (Bayesian IPM) 

The main objective of the Bayesian IPM was to provide refined estimates of demographic 

parameters using all available field data. For the Bathurst herd, temporal variation in main 

parameters (cow/yearling survival, calf survival) was modeled as random effects. A more 

detailed technical description of the model, including tests of model parameters and the 

associated R code, is given in Appendix 3. 

The Bayesian IPM fit most field measurements adequately (Figure 32). The main exceptions 

were overestimates of cows and cows+bulls (compared to extrapolated estimates) in 2018, 

which is discussed later in the report. Also, in some cases the proportion of breeding females 

estimates did not align well with field estimates. Confidence in model predictions tended to 

be highest for the years in which there were field estimates. 
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Figure 32: Predictions of demographic indicators from Bayesian model analysis compared 

to observed values, for Bathurst herd 1985-2018. The solid blue lines represent model 

predictions and confidence limits are shown as hashed blue lines. The red points are field 

estimates with associated confidence limits. Spring calf:cow ratios are flown in March or 

April and are also called late-winter surveys. Estimated numbers of cows and herd size 

(bulls+cows) show the more recent ten-year period to facilitate interpretation. 

 

We modeled summer (June - late October) and winter (October - June) calf survival with the 

transition being the fall rut when fall composition surveys occur (Figure 33). This 

parameterization takes advantage of years where fall and spring calf cow surveys occur, 
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therefore allowing assessment of change in proportion calves between June calving ground 

surveys, October fall surveys, and March/April late winter surveys and subsequent 

estimation of calf survival for each period. As found in previous studies (Gunn et al. 2005), 

summer survival is consistently lower than winter survival, when calves are larger. We note 

that the survival rates in the graphs below are expressed on the annual scale for comparison 

purposes. The actual rates will be different (slightly higher) given that summer or winter is 

shorter in time than a year.  

 
Figure 33: Trends in model-based summer and winter and overall calf survival for the 

Bathurst herd 1985-2018. 

 

Overall calf productivity, which is basically the proportion of adult females that produce a 

calf that survives the first year of life, can be derived as the product of fecundity (from the 

previous caribou year) and calf survival (from the current year) (Figure 34). Estimates from 

Figure 34 suggest that productivity has not returned to levels observed prior to 1997 (mean 

productivity=0.46) in the 2011-2018 period (mean productivity=0.25). A potential negative 

trend in proportion of breeding females is evident as well as lower calf survival in the past 

ten years. As discussed later, environmental covariates and trend models will be used to 

further explore demographic trends and mechanisms affecting herd productivity. 
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Figure 34: Trends in a) fecundity, b) annual calf survival and c) productivity (which is the 

product of the previous year’s fecundity times the current year calf survival) for Bathurst 

herd 1985-2018. Spring calf cow ratios, which are lagged by one year, so that they 

correspond to the productivity/caribou year prediction of the model, are shown for 

reference purposes. 

 

Spring calf-cow ratios, which are recorded in March or April, are overlaid in the productivity 

graph (Figure 34). Note that the spring calf-cow ratio is influenced by cow survival, calf 

survival as well as fecundity and therefore will not correspond directly to productivity. It 

will be greater than actual productivity because lower cow survival rates, which influence 

the count of cows in the spring, will inflate calf-cow ratios. The model predictions of spring 

calf-cow ratios, which account for cow survival, are shown in Figure 34. In addition, the 

model uses both calf cow ratios and proportion breeders (estimated during calving ground 

survey years) to estimate fecundity.  In some cases, this results in poor model fit if calf cow 

ratios do not correspond well with the proportion of breeding cows estimated on the calving 

ground. In all cases the field estimates are within the confidence limits of the corresponding 

demographic model estimates. 

 

One of the most important determinants of herd trend is adult cow survival since this directly 

influences the overall productivity of the herd. Collar-based point estimates and modeled 

annual and three-year average values for cow survival are shown in Figure 35. The dashed 

horizontal line indicates survival level needed for herd stability at mean productivity levels 

of 0.30 (2015-2018). The shaded region represents the range of cow survival levels needed 

for population stability across lowest observed levels of productivity (2015: 17%) to higher 
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levels of productivity (2016:45%) during the 2015-2018 period (Figure 35). If productivity 

is at levels observed from 2015-2018 (0.31) then cow survival would need to be 0.88 for 

stability.   

 
Figure 35: Trends in Bathurst cow survival 1985-2018 from Bayesian IPM analysis and 

collars. The solid blue lines represent model predictions and confidence limits are the hashed 

blue lines. A) The left graph shows the full time series with model estimates of survival 

denoted by blue lines, and “natural survival” with hunting mortality removed denoted by a 

green line. The red points are observed field estimates from collars with associated 

confidence limits. B) The right graph shows the empirical and modeled estimates of cow 

survival since 2010, when harvest restrictions were placed on the Bathurst herd. The dashed 

horizontal line indicates cow survival level needed (mean survival of 0.89) for herd stability 

at mean productivity levels of 0.30 (2015-2018). The shaded region represents the range of 

cow survival levels (0.85-0.93) needed for population stability across lowest observed levels 

of productivity (17%) to higher levels of productivity (45%) during the 2015-2018 period 

as shown in Figure 34c. 

 

Model-based estimates of cow survival suggested an increasing trend in cow survival from 

2012 to 2018 with a three-year average survival of 0.81 (CI=0.75-0.87) for the 2014-2017 

calving year period. The model estimate of cow survival for the caribou year of 2017 (which 

spans from June 2017 to May 2018) was 0.82 (0.69-0.92). The estimate of cow survival in 

2015 using the OLS model was 0.78 (CI=0.74-0.89) which compares to the Bayesian model 

estimate of 0.79 (CI=0.66-0.90) for 2015. While survival rates are potentially increasing, they 

still are below levels needed for herd stability as indicated by the grey zone in Figure 35.  
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Comparison of natural (green line) and observed survival rates (blue line) in Figure 35 

illustrates the increasing impact of harvest on cow survival rates up to 2009 when harvest 

was reduced. In 2008, observed cow survival (including harvest) was 0.69 (CI=0,60-0.76) 

compared to a natural survival level of 0.87 (CI=0.76-0.96) during this time, assuming an 

annual cow harvest of 5,000. When harvest was reduced, observed and natural survival rates 

were similar. Future modeling will further consider variation in harvest rates and potential 

overall trends in natural survival when historic harvest is accounted for. 

 
Figure 36: Estimates of bull survival for the Bathurst herd 1985-2018. The blue line 

represents observed survival whereas the green line represents natural survival with 

harvest mortality removed. Because harvest was very low 2010-2018, observed and natural 

mortality were similar. 

 

Bull survival was estimated at 0.71 (0.52-0.91) in 2017 which is similar to the estimate in 

2015 (0.72 (CI=0.59-0.92) (Figure 36).  

Preliminary assessment of effects of emigration on estimate of Bathurst caribou  

Population rates of change (λ) for cows suggest a rate of 0.92 (CI=0.83-0.99) 2015-2018 

(Figure 37), which is higher than the rate indicated by adult cow estimates from the calving 

ground surveys of 0.76. The most likely reason for this difference is the direct impact of 

emigration of cows on the adult female calving ground survey estimate. 
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Figure 37: Overall trends (λ) in adult cows in the Bathurst herd 1985-2018 from the 

Bayesian model analysis. A value of 1.0 indicates stability. 

 

Predicted numbers of breeding cows, adult cows, and bulls from the demographic model in 

2018 were higher than calving ground estimates. For example, the estimate of breeding cows 

for the demographic model in 2018 was 5,551 (CI=1,935-9,591) compared to the calving 

ground-based estimate of 3,636 (CI=2,709-4,880). The demographic model estimate is 35% 

higher, although the confidence limits of the demographic model estimate overlap the field 

estimate. The likeliest reason for this is that the demographic information used in the model 

is based on caribou that were in the Bathurst herd up to the 2018 survey, and the 2018 

breeding female estimate is only one of many data points used to inform the model. Basically, 

the model tolerates a slight lack of fit to the breeding female estimate in order to fit the other 

field estimates such as proportion breeding, calf-cow ratios, and cow survival rates. In this 

context, demographic predictions are less influenced by emigration of some Bathurst cows 

to the Queen Maud Gulf in 2018, which reduced breeding female estimates.   

We conducted a sensitivity analysis of estimates to inclusion of the 2018 breeding female 

estimate, which was influenced by movements of cows to the Queen Maud Gulf. Estimates of 

cow survival when the 2018 adult female estimate were excluded were 0.85 (CI=0.74-0.93) 

for the 2017 calving ground year compared to 0.82 (CI=0.69-0.92) when the 2018 data point 

was included. The three-year average survival rate was 0.84 (CI=0.78-0.89) compared to 

0.81 (CI=0.75-0.87) when the 2018 data point was included. Therefore, exclusion of the 2018 
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breeding female estimates boosted survival rates by 3%. Sensitivity analysis results for other 

parameters are given in Appendix 3. 

The demographic model in this report will be further refined in the future. Potential 

refinements include more direct modeling of fidelity to the Bathurst calving ground using 

ratios of caribou that emigrate from the Bathurst calving ground. One of the challenges of 

this analysis is that we only had estimates of fidelity for collared cows with no estimates of 

fidelity for yearlings, calves, and bulls. It may be possible to partially estimate fidelity of bulls 

by proximity to calving grounds as well as get direct estimates of bull survival from the bull 

collars. In addition, harvest in the current version was modeled as a fixed rate which did not 

account for uncertainty in actual harvest particularly in the historic data set. Methods will be 

used to better incorporate uncertainty in harvest estimates which may help better refine 

estimates of natural survival. Finally, environment covariates will be used to model temporal 

trends in demographic parameters in unison with other trend models. The use of 

environmental covariates in previous demographic analyses up to 2016 (Boulanger and 

Adamczewski 2017) suggested possible linkages; however the recent 2017-2018 

environmental data were not available for this analysis. 

Estimation of Bathurst adult females, including emigration to the Queen Maud Gulf 

The Lincoln-Petersen mark-recapture estimator (NLP) based estimate of adult Bathurst cows 

that occurred both on the Bathurst calving ground and in the Queen Maud Gulf calving area 

was 7,098 (CI=4,432-11366, CV=23%), assuming that the proportion of known Bathurst 

collared cows (8/11) on the Bathurst calving ground was indicative of the overall 

distribution of cows in the entire herd. The corresponding estimate from the survey was 

5,162 adult females in the Bathurst survey area, suggesting that 1,936 (CI=497-4,595) were 

in the Queen Maud Gulf coastal calving area. This estimate should be interpreted cautiously 

since it is based on only 11 collared caribou. 

Estimates of adult females were generated using the demographic model for the Bathurst 

herd with and without the 2018 data point included (Figure 38). The demographic model 

attempted to balance the input from collared caribou, composition surveys, and previous 

survey estimates to estimate the number of adult females in 2018. The resulting estimate 
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with the 2018 data point included was 7,833 adult females (CI=5,329-11,631, CV=21%), 

which was 35% higher than the corresponding observed estimate on the calving ground 

(5,162 CI=3,935-6,771, CV=13%). In addition, as discussed earlier, the demographic model 

estimate of adult females was less directly influenced by emigration of females to the Queen 

Maud Gulf coastal calving area in 2018 (which reduced the calving ground adult female 

estimate). Therefore, it would be expected that the demographic model estimate would be 

higher than the calving ground estimate, perhaps approaching the NLP estimate of 7,098. 

Regardless, confidence intervals overlapped for the two estimates and therefore the 

difference could be expected by chance.    

The demographic model was then run without the 2018 adult female estimate as part of the 

data set, therefore considering a scenario where all caribou occurred in the core Bathurst 

calving ground. The resulting estimate (11,423 CI=7,620-16,190) was 30% higher than when 

the 2018 adult female estimate was included in the demographic model run. The ratio of the 

estimates with and without the 2018 estimate included was 69% (CI=27-69%). This 

provides an alternative estimate of the proportion of Bathurst cows that remained on the 

traditional calving ground; this would mean that 31% of the cows had emigrated to the 

Queen Maud Gulf coastal calving area. This is relatively similar to the Lincoln-Petersen based 

estimates of 72% of the cows on the traditional Bathurst calving ground and 28% in the 

Queen Maud Gulf coastal calving area, based on collars. However, both estimates should be 

used with caution as one is based on model projections and the other on a limited number of 

collars.  

The field and model-based estimates that include the Bathurst cows that appear to have 

emigrated to the east are still lower than the estimate of adult females on the calving ground 

in 2015 (13,264, CI=8,312-18,216) suggesting that substantial decline of the Bathurst herd 

has occurred even when emigration in 2018 to the Queen Maud Gulf/Beverly calving ground 

is considered. More exactly, the collar-based estimate (7,098, CI=4,432-11,366) was 46% of 

the 2015 adult cow estimate resulting in an annual rate of decline of 23%. The estimated 

annual rate of decline based on the demographic model estimate of 11,423 (CI=7,620-
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16,190) was 5%, however, this estimate should be treated cautiously given limitations in 

directly comparing field estimates with demographic model estimates. 

 
Figure 38: Field and model-based estimates of adult females on the Bathurst calving ground 

compared to estimates that were adjusted to include Bathurst females that calved on the 

Queen Maud Gulf coast calving area in 2018. Field estimates include the base estimate of 

adult females, and the base estimate of adult females divided by the proportion of collars 

that occurred on the Bathurst calving ground. Demographic model estimates include 

Bayesian IPM runs with the 2018 adult female estimate included and excluded. 

 

Exploration of Potential Reasons for Decline in Herd Size 

The apparent large decline in breeding and adult females in the Bathurst herd 2015-2018 

could have resulted from (1) missing female caribou based on limited survey coverage or 

sightability, (2) movement of female caribou to adjacent calving grounds, and (3) 

demographic changes within the herd (low pregnancy rates, reduced calf survival, or 

reduced survival of adult caribou). We considered the likelihood of each factor contributing 

significantly to the estimated reduction in abundance. 

Survey conditions and female caribou not occurring in strata 

Survey conditions were challenging during the Bathurst 2018 survey; in particular, the snow 

conditions made caribou more difficult to see than on previous surveys with predominantly 

bare ground. It is possible that the counts from the two visual strata under-estimated true 

abundance due to poor sighting conditions. However, 96.9% of the estimated breeding 
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females and 84.2% of the estimated adult females for the overall survey area were estimated 

from the photo stratum. The comparable figures in 2015 were a very similar 96.2% of 

breeding cows and 88.9% of adult females from the photo stratum (Boulanger et al. 2017). 

In the photo stratum for 2018, extra time spent counting caribou on photos and the double 

observer check on photos provided confidence that sightability was >84% and thus that 

caribou missed had been accounted for. In addition, the 17 active collared females in the 

Bathurst Inlet area were accounted for in the three survey strata. One collared cow was south 

of the visual and photo strata at the time of the aerial photography June 8-9, but 

reconnaissance flying in this area showed there were very few caribou in that area (see 

Figure 17). Extensive reconnaissance flying north, south and west of the three survey strata 

demonstrated that there were very few caribou in these areas.  

There remains a possibility, based on very low densities of caribou observed by GN biologists 

(Figure 17) beyond the eastern boundary of the Bathurst East Visual block, that a few 

Bathurst cows were found further east. However, GN biologists observed caribou trails to 

the east of that block in the snow predominantly leading northeast to the main Beverly 

calving ground, and the Beverly collared cows continued to move north and east in the first 

and second weeks of June (M. Campbell, pers. comm.). The East Visual stratum contributed 

6.3% of the estimated breeding females and 10.1% of the estimated adult females in the 

survey area; the photo stratum, as in previous Bathurst surveys, accounted for the vast 

majority of the female caribou. Overall, we believe that the June 2018 Bathurst estimates of 

breeding females, adult females and herd size are representative of the herd and that 

sightability and distribution issues had little influence on the survey outcome. 

Movement to Adjacent Calving Grounds and Ranges 

Figures 12-16 earlier in this report documented movements of collared Bathurst caribou in 

the vicinity of Bathurst Inlet in the spring of 2017 and particularly in the spring of 2018, as 

these collar movements affected the design of the survey and interpretation of the results.  

In this section, collar fidelity is further assessed for 2018 with a comparison to previous 

years and neighbouring herds. Figure 39 displays movement in the mean location of calving 

for collared females that were monitored for successive years, for the Bathurst herd and its 
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neighbours; annual fidelity is shown for 2009-2018. The head of the arrow is the mean 

location for the current year and the tail is the location for the previous year. In general, 

collared female caribou have shown reasonable fidelity to the Bathurst calving ground until 

2018, when three collared caribou moved to the Beverly calving ground in the Queen Maud 

Gulf coastal calving area. Those three collared cows were monitored through the summer of 

2018. One died in July and the other two continued to move with collared female Beverly 

caribou; i.e. there was no apparent return to the Bathurst herd. 
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Figure 39: Yearly fidelity and movements to calving grounds in the Bluenose East (blue), 

Bathurst (red), and Beverly (green) herds 2009-2018. The head of the arrow indicates the 

current calving ground in the given year and the tail indicates the mean location from the 

previous year calving ground. 
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Frequencies of movement events between calving grounds for the Bathurst herd and 

neighbouring herds were assessed for collared female caribou monitored for consecutive 

years (Figure 40). A pair of consecutive June locations for a collared female was a single event 

or data point. Overall, the rates of switching were low 2010-2015 with 254 returns to the 

same calving ground and five switches for the three herds, indicating an overall 98% fidelity. 

Over the period 2016-2018, there were 174 returns to the same calving ground and three 

switches for the three herds, indicating again an overall fidelity of 98%. The low rate of 

switching of collared cows is consistent with previous estimates of about 3% switching and 

97% fidelity in the Bathurst herd (Adamczewski et al. 2009) and similar fidelity in the Cape 

Bathurst, Bluenose-West and Bluenose-East herds  (Davison et al. 2014). However, the only 

three switches between 2016 and 2018 were the three of 11 Bathurst collared females 

(27%) in June 2018. Movements of collared Bathurst bulls in spring 2018 (Figure 16) also 

suggested an unexpected degree of movement into the inland areas adjacent to the Queen 

Maud Gulf after collared males and females from the two herds were strongly mixed all 

winter (Figure 14).  
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Movement events: 2010-2015 

 

Movement events: 2016-2018 

 

Figure 40: Frequencies of collared caribou movement events for the Bathurst and 

neighbouring Bluenose-East and Beverly herds 2010-2015 and 2016-2018 based on 

consecutive June locations. The curved arrows above the boxes indicated the number of 

times a caribou returned to the same calving ground in successive years. The straight arrows 

indicate movement of caribou to other calving grounds.   

 

Demographic Change: Adult Survival, Calf Productivity and Calf Survival 

Comparison of the 2015 and 2018 Bathurst June survey results shows declines by more than 

half in estimates of breeding females (55.0%), adult females (61.0%) and overall herd size 

(58.5%). Part of this decline is due to a proportion (approximately 27% based on three of 11 

collared cows) of Bathurst cows calving on the Beverly/Queen Maud Gulf calving ground as 

discussed earlier (Figure 38). Demographic analysis described earlier indicates this decline 

is in part attributed to adult cow survival rates (estimated for 2017-2018 at 0.82) that have 

improved since 2015 (Figure 35) but continue to be below levels associated with stable 

populations (0.84 to 0.90).  Calf survival has also been low overall in the past ten years 

(Figure 34). Overall calf productivity (the product of fecundity and one-year calf survival) in 

the 2011-2018 period (mean productivity of 0.25) was well below the levels observed prior 

to 1997 (mean productivity=0.46) and is well below levels associated with stable 

populations (Figure 34). Both productivity and cow survival would need to increase 
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substantially to reach levels associated with a stable population. We note that demographic 

model estimates from a model that used the 2018 data point will be influenced by the 

emigration event in 2018. The three-year average survival rate was 0.84 (CI=0.78-0.89) with 

the 2018 adult female estimate excluded compared to 0.81 (CI=0.75-0.87) when the 2018 

adult female estimate was included. Therefore, survival estimates are still on the lower level 

needed for herd recovery given current levels of productivity, regardless of model scenario 

considered. 

Incidental Sightings of Other Wildlife 

Sightings of other wildlife during the June 2018 calving ground surveys are listed in Table 

19. Observations for both the Bathurst and the Bluenose-East surveys are included for 

convenience. Of particular interest are the sightings of wolves and grizzly bears as key 

predators of young caribou calves. There were 29 grizzly bear sightings and five wolf 

sightings on the Bathurst calving ground, and 44 grizzly bear sightings and eight wolf 

sightings on the Bluenose-East calving ground. In general this is consistent with previous 

calving ground surveys of these two herds, which have shown substantially more bears than 

wolves.  

Table 19: Incidental sightings of other wildlife during June 2018 calving ground surveys 

from reconnaissance flying, visual blocks, and composition surveys. Note that some areas 

were flown more than once, thus some individuals may have been sighted more than once. 

Species Bathurst calving 

ground 

Bluenose-East calving 

ground 

Red fox 1 2 

Arctic Fox 2 1 

Eagles 4 2 

Grizzly bears 29 44 

Moose 4 4 

Muskox 233 411 

Wolverine 0 0 

Wolves 5 8 
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DISCUSSION 

 

Results from the Bathurst 2018 calving photo survey documented significant declines by 

more than half in estimates of breeding females (55.0%), adult females (61.0%) and overall 

herd size (58.5%) since 2015. The reduction in herd size indicates an annual rate of decline 

of 25.5% 2015-2018. The overall decline from peak numbers in 1986 of 470,000 is on the 

order of 98%. We suggest that the most recent decline cannot be attributed to poor survey 

methods or sampling. The caribou on the visual strata may have been under-estimated 

somewhat due to the patchy snow conditions and relatively low sightability, but 96.9% of 

the estimated breeding females and 84.2% of the estimated adult females for the overall 

survey area were estimated within the photo stratum, similar to the 2015 survey. Extra time 

spent searching photos and the double observer check suggested that a very high proportion 

of the caribou were found on the aerial photos.   

An analysis of the herd’s demography suggests that low calf survival rates and improved, but 

still low adult female survival rates both contributed to the continuing decline of the 

Bathurst herd. In 2018, fecundity of the Bathurst herd was relatively good, with 70.4% 

breeding females on the calving ground. However, by October 2018 the estimated calf:cow 

ratio of 21 calves: 100 cows (D. Cluff, unpublished data) indicated that calf survival through 

the first four to five months was poor and well below levels needed for a stable population. 

An evaluation of spatial patterns of mortality in collared Bathurst cows resulted in two maps, 

one for 1996-2009 and one for 2010-2016 (Figure 41; Boulanger and Adamczewski 2017). 

Mortality risk for 1996-2009 was relatively dispersed, with some mortality on the winter 

range and some on the summer range. Some of the winter mortality in the winter may reflect 

hunter harvest, which over that period was not restricted. Mortality risk was lowest during 

calving 1996-2009. The overall geographic range of the Bathurst herd in the later period 

2010-2016 was reduced, reflecting the herd’s much reduced numbers. As in the earlier 

period, mortality risk was lowest during calving 2010-2016. This appears to support the 

longstanding view that caribou cows migrate to remote tundra calving grounds primarily to 
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reduce predation risk (Bathurst herd: Heard et al. 1996; Porcupine herd: Griffith et al. 2002, 

Russell and McNeill 2005). In the later period, mortality risk was highest on the summer 

range. While this analysis did not include an assessment of the causes of mortality in collared 

caribou, the summer mortality of collared female caribou and the poor summer calf survival 

may point to predation on the summer range as contributing significantly to mortality of 

calves and adults. Summer mortality has decreased in the Bathurst herd from 2015 to 2017 

resulting in an increased rate of cow survival (Figures 30, 31, and 35), however overall cow 

survival rates are still lower than needed for herd recovery, given current levels of 

productivity. 

 

Figure 41: Relative likelihood of mortality in collared Bathurst female caribou shown as a 

“heat map” for 1996-2009 (left) and 2010-2016 (right). Darker colours (orange and red) 

indicate areas with an above-average probability of mortality, and lighter areas (yellow) 

indicate areas with a below-average probability of mortality. If mortalities were in 

proportion to live locations of collared caribou, all of the range would have the same colour. 

From Boulanger and Adamczewski (2017). 

 

In 2018 some Bathurst collared cows were initially east of Bathurst Inlet and moved west 

across the Inlet at the time of the survey, but three of 11 (27%) Bathurst cows continued 

moving east into the Queen Maud Gulf coastal calving area with collared Beverly cows and 

remained there during the calving period. This is a limited sample and it is difficult to 
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quantify the percentage of the herd that moved east with the three collared cows; 

assessment of collars and analyses through the demographic model suggest that roughly 

30% of the herd’s cows may have emigrated in 2018. Spring-time movements of collared 

Bathurst bulls (Figure 16) suggest that some of them also moved east into the Queen Maud 

Gulf area, south of the coastal calving grounds. These movements may in part reflect strong 

mixing of the Bathurst and Beverly herds in the winter of 2017-2018, as also happened in 

the winter of 2016-2017. There is a large disparity in size of the two herds. With the Bathurst 

estimate of 8,207 caribou (this survey) and the 2018 Beverly estimate of just over 100,000 

(Campbell et al. 2019), the Beverly herd outnumbered the Bathurst by about 12:1. Caribou 

are gregarious animals and movement of collared Bathurst cows towards the calving 

grounds in the Queen Maud Gulf may indicate that they were drawn along by the northeast 

movement of the larger herd after sharing wintering ranges from November-December to 

April-May.  

As described by Gunn et al. (2012), gregariousness of female caribou during calving is a 

strategy for reducing predation risk and is a principal reason for high densities of breeding 

females on a calving ground. For the Porcupine herd, Griffith et al. (2002) demonstrated that 

newborn calves on the interior of large calving aggregations on the calving ground had 

higher survival rates than calves on the periphery of these aggregations. However, as a 

population of migratory barren-ground caribou declines below a small threshold size, spatial 

fidelity to a calving area may start to break down, resulting in a partial or complete shift in 

use of a calving area. Heavy overlap on the winter range with a larger herd, as in the Bathurst 

herd’s recent substantial overlap in recent winters with the much larger herd calving in the 

Queen Maud Gulf coastal lowlands, may also act as a factor predisposing a smaller declining 

herd to joining a much larger herd.   

The observed switching of three of 11 known Bathurst collared cows to the Queen Maud Gulf 

lowland calving ground during the 2018 calving season presents at least two possibilities. 

The first is that the switching observed for three Bathurst cows in June 2018 was an isolated 

occurrence and spatial fidelity to the Bathurst calving ground, which has generally been 97-

98% based on collared cows, is maintained. The second is that observed rates of switching 
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by known Bathurst cows to the Queen Maud Gulf lowland calving ground in 2018 will 

continue and possibly increase in subsequent calving periods, especially if the Bathurst herd 

continues to decline. In June 2019, three of 17 (17.6%) collared cows that were on the 

Bathurst calving ground in June 2018 moved well east of Bathurst Inlet with Beverly collared 

females, suggesting that some eastward emigration of Bathurst cows had continued 

(Adamczewski et al. 2019). There was evidence from 2006-2009 of several collared caribou 

females using the inland Beverly calving ground, then switching to the coastal Queen Maud 

Gulf calving ground in a following year (Adamczewski et al. 2015). The management 

implication of continued or increased calving ground switching by Bathurst cows is that a 

combination of numerical decline and emigration may further reduce the likelihood of 

recovery for the Bathurst herd. 

Harvest of the Bathurst herd has been closed in the NWT since early 2015 (see WRRB 2016), 

with a Mobile Core Bathurst Caribou Conservation Area (MCBCCA) applied as a no-harvest 

zone. The MCBCCA (i.e. mobile zone) was developed as a minimum convex polygon around 

Bathurst collared caribou locations (males and females) with a spatial buffer ranging from 

20-60 km, depending on the degree of overlap with adjacent herds and recommendations 

from a technical committee. Limited numbers of Bathurst collars in some winters may mean 

that the herd’s distribution was not fully defined, potentially leading to a limited harvest of 

Bathurst caribou outside the mobile zone. However, the heavy mixing of Bathurst and 

Beverly collars in recent winters and the 12:1 ratio of Beverly:Bathurst caribou, in addition 

to the Beverly collars generally found south and east of the mobile zone, would mean that 

the harvest in areas bordering on the mobile zone was predominantly comprised of Beverly 

caribou. 

Results of the Bayesian state space model analysis of the Bathurst herd confirm earlier 

results (Crête et al. 1996 and Boulanger et al. 2011) and suggest that cow survival levels of 

0.84-0.92 are needed for stability, given the recent range of calf productivity levels observed 

for this herd. Low natural survival rates may reflect significant predation by wolves and 

bears (Haskell and Ballard 2007), and the spatial concentration of collared cow mortalities 

2010-2016 (Figure 41) suggests that summer was the time of greatest predation risk. 
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Summer mortality as estimated by collared caribou has decreased in recent years (Figure 

30).  

Overall calf productivity in the 2011-2018 period (mean productivity of 0.25) was well 

below the levels observed prior to 1997 (mean productivity=0.46) and far below levels 

needed for a stable herd. Cyclical patterns in abundance of migratory caribou herds may also 

reflect the influence of large-scale weather patterns on vegetation and range conditions (Joly 

et al. 2011); declines of multiple NWT caribou herds from 2000 to 2006-2008 in part 

reflected late calving and sustained low calf recruitment (Adamczewski et al. 2009, 

Adamczewski et al. 2015).   

Boulanger and Adamczewski (2017) suggested that high summer drought and warble fly 

indices on the Bathurst and BNE ranges may in part have contributed to poor female 

condition and low pregnancy rates in some years. For example, very high drought and warble 

fly indices for both herds in 2014 were followed by low percentages of breeding females in 

both herds in June 2015 (Boulanger et al. 2016, 2017). These results are further supported 

by the Bayesian IPM analysis that found correlations between warble fly indices and calf 

survival, and June temperature and cow survival based upon estimates between 2008 and 

2016. 

A concurrent calving ground survey of the Beverly herd (Campbell et al 2019) estimated 

84,705 (CI=73,636-88,452) adult females and a total herd size of 103,372 (CI=93,684-

114,061) in the survey area as defined by the caribou calving in the coastal lowland Queen 

Maud Gulf area and the Adelaide Peninsula. Comparison with abundance of caribou 

estimated in 2011 in the Queen Maud Gulf coastal calving area and re-analyzed to include 

the Adelaide Peninsula indicates that this herd has declined from an estimated 136,608 at 

that time. The comparison suggests an annual rate of decline of 4-5% from 2011 to 2018. If 

our evaluations of the proportion of Bathurst caribou that emigrated to the Queen Maud Gulf 

coastal calving area (about 30%) are correct and a similar proportion of bulls emigrated in 

2018, then approximately 3,000 Bathurst caribou may have added to the estimate for the 

Beverly herd calving in the Queen Maud Gulf, a number that would have had a very limited 
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effect on the GN Beverly herd estimate for 2018 and was well within the confidence limits of 

the estimate. 

Monitoring Recommendations 

As a result of the significant declines in the Bluenose-East (Boulanger et al. 2019) and 

Bathurst (this report) herds documented by 2018 calving photo surveys, the Tłı̨chǫ 

Government and GNWT ENR submitted joint management proposals for each herd to the 

Wek’èezhìi Renewable Resources Board (WRRB) in January 2019. While the WRRB has yet 

to determine what management actions and monitoring it will recommend, we include here 

the revised and increased monitoring and research included in the two proposals. 

1. Calving photo surveys every two years, an increase in survey frequency from the 

three-year interval that has been used since about 2006. Population estimates from 

these surveys are key benchmarks for management decisions. 

2. Annual composition surveys in June, October and late winter (March/April) to 

monitor initial calf productivity, survival through the first four to five months, and 

survival to nine to ten months in late winter. Results in 2018 suggested that initial 

fecundity was moderately high for the Bathurst herd (70% breeding females) but by 

late October the calf:cow ratio had dropped to 21 calves:100 cows, far below 

recruitment and productivity needed for a stable population. Annual fall surveys will 

also allow monitoring of the bull:cow ratio. 

3. An increase in numbers of collars on the Bathurst and Bluenose-East herds from 50 

(30 cows, 20 bulls) to 70 (50 cows, 20 bulls). This will improve estimation of annual 

cow survival rates and improve monitoring of herd distribution and harvest 

management, along with many other uses for collar information. Assessment of collar 

fate is essential to obtain unbiased survival estimates. 

4. Suspension of reconnaissance surveys on the calving grounds. Although 

reconnaissance surveys on the calving grounds in years between photo surveys 

generally tracked abundance of cows on the calving grounds, the variance on these 

surveys has been high. In particular, results of the June 2017 reconnaissance survey 

on the Bluenose-East calving ground suggested that the herd’s decline had ended and 

the herd had increased substantially, while the 2018 photo survey showed that in 
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reality the herd’s steep decline had continued. As noted above, however, annual 

composition surveys on the calving grounds of the two herds are planned, and were 

carried out in June 2019 (Adamczewski et al. 2019).  

5. Increased support for studies of predator abundance and predation rates, as well as 

studies of factors affecting range condition, caribou productivity and health. 

6. Increased support for on-the-land traditional monitoring programs like the Tłı̨chǫ 

Boots-on-the-Ground program (Jacobsen and Santomauro 2017) that provide 

insights into caribou health and the influence of weather and other factors on caribou. 
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Appendix 1: Double observer methods and results for visual survey strata 

 

Methods and results described in this appendix include data from the Bathurst and 

Bluenose-East surveys in June 2018. One Cessna Caravan crew was based at the Ekati Mine 

and flew all of the Bathurst reconnaissance survey and most of the Bathurst two visual 

blocks. One Cessna Caravan based at Kugluktuk flew only on the Bluenose-East 

reconnaissance and two visual blocks, and the other Caravan based at Kugkuktuk flew 

primarily on the Bluenose-East survey but also flew part of the Bathurst visual survey. Snow 

conditions were generally similar across the two survey areas. Given the overlap in survey 

flying and the similar sightability conditions on both surveys, double observer data were 

combined in the analyses and results described in this appendix. 

Visual surveys were conducted in two low density strata in June 2018 on the Bathurst survey, 

one west of Bathurst Inlet and one east of it. There were also two visual blocks in the 

Bluenose-East survey in June 2018, one north of the two photo blocks and one south of them. 

Each of the Caravans had two observers and a recorder on each side of the aircraft. The 

numbers of caribou sighted by observers were entered into the Trimble YUMA 2 tablet 

computers and summarized by transect and stratum. 

A double observer method was used to estimate the sighting probability of caribou during 

visual surveys. The double observer method involves one primary observer who sits in the 

front seat of the plane and a secondary observer who sits behind the primary observer on 

the same side of the plane (Figure 1). The method followed five basic steps: 

1 - The primary observer called out all groups of caribou (number of caribou and location) 

he/she saw within the 400 m wide strip transect before they passed about halfway between 

the primary and secondary observer. This included caribou groups that were between 

approximately 12 and 3 o’clock for right side observers and 9 and 12 o’clock for left side 

observers. The main requirement was that the primary observer be given time to call out all 

caribou seen before the secondary observer called them out. 
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2 - The secondary observer called out whether he/she saw the caribou that the first observer 

saw and observations of any additional caribou groups. The secondary observer waited to 

call out caribou until the group observed passed about half way between observers (between 

3 and 6 o’clock for right side observers and 6 and 9 o’clock for left side observer).  

3 - The observers discussed any differences in group counts to ensure that they were calling 

out the same groups or different groups and to ensure accurate counts of larger groups. 

4 - The data recorder categorized and recorded counts of caribou groups into primary (front) 

observer only, secondary (rear) observer only, or both, entered as separate records.  

5 - The observers switched places approximately half way through each survey day (i.e. on a 

break between early and later flights) to monitor observer ability. The recorder noted the 

names of the primary and secondary observers. 
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Figure 1: Observer and recorder positions for double observer methods on June 2018 

caribou survey of Bathurst caribou. The secondary observer confirmed or called caribou not 

seen by the primary observer after the caribou have passed the main field of vision of the 

primary observer. Time on a clock can be used to reference relative locations of caribou 

groups (e.g. “caribou group at 1 o’clock”). The recorder was seated behind the two observers 

on the left side, with the pilot in the front seat. On the right side the recorder was seated at 

the front of the aircraft and was also responsible for navigating in partnership with the pilot. 

The statistical sample unit for the survey was groups of caribou, not individual caribou. 

Recorders and observers were instructed to consider individuals to be those caribou that 

were observed independent of other individual caribou and/or groups of caribou. If 

sightings of individuals were influenced by other individuals then the caribou were 

considered a group and the total count of individuals within the group was used for analyses. 

The results were used to estimate the proportions of caribou that were likely missed, and 

numbers of caribou estimated on the two visual survey blocks east and west of Bathurst Inlet 

were corrected accordingly. 

The Huggins closed mark-recapture model (Huggins 1991) in program MARK (White and 

Burnham 1999) was used to estimate and model sighting probabilities. In this context, 

 

Counting strip (wheel to wing strut 

marker) 
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double observer sampling can be considered a two sample mark-recapture trial in which 

some caribou are seen (“marked”) by the (“session 1”) primary observer, and some of these 

are also seen by the second observer (“session 2”). The second observer may also see caribou 

that the first observer did not see. This process is analogous to mark-recapture except that 

caribou are sighted and re-sighted rather than marked and recaptured. In the context of 

dependent observer methods, the sighting probability of the second observer was not 

independent of the primary observer. To accommodate this removal, models were used 

which estimated p (the initial probability of sighting by the primary and secondary observer) 

and c (the probability of sighting by the second observer given that it had been already 

sighted by the primary observer). The removal model assumed that the initial sighting 

probability of the primary and secondary observers was equal. Observers were switched 

midway in each survey day (on most days there were two flights with a re-fueling stop 

between them), and covariates were used to account for any differences that were caused by 

unequal sighting probabilities of primary and secondary observers.   

One assumption of the double observer method is that each caribou group seen has an equal 

probability of being sighted. To account for differences in sightability we also considered the 

following covariates in the MARK Huggins analysis (Table 1). Each observer pair was 

assigned a binary individual covariate and models were introduced that tested whether each 

pair had a unique sighting probability. An observer order covariate was modeled to account 

for variation caused by observers switching order. If sighting probabilities were equal 

between the two observers, it would be expected that order of observers would not matter 

and therefore the confidence limits for this covariate would overlap 0. This covariate was 

modeled using an incremental process in which all observer pairs were tested followed by a 

reduced model where only the beta parameters whose confidence limits did not overlap 0, 

were retained.  

 

Table 1: Covariates used to model variation in sightability for double observer analysis for 

Bathurst caribou survey in June 2018.  
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Covariate Acronym Description 

observer pair obspair each unique observer pair 

observer order obsorder order of pair  

group size size size of caribou group observed 

Herd/calving 

ground 

Herd (h) Calving ground/herd being surveyed. 

snow cover snow snow cover (0, 25, 75, 100) 

cloud cover cloud cloud cover (0, 25, 75, 100) 

Cloud cover*snow 

cover 

Cloud*snow Interaction of cloud and snow cover 

 

Data from both the Bluenose-East and Bathurst herd calving grounds surveys were used in 

the double observer analysis given that most planes flew the visual surveys for both calving 

grounds. It was possible that different terrain and weather patterns on each calving ground 

might affect sightability and therefore herd/calving ground was used as a covariate in the 

double observer analysis. Estimates of total caribou that accounted for any caribou missed 

by observers were produced for each survey stratum.    

The fit of models was evaluated using the AIC index of model fit. The model with the lowest 

AICc score was considered the most parsimonious, thus minimizing estimate bias and 

optimizing precision (Burnham and Anderson 1998). The difference in AICc values between 

the most supported model and other models (ΔAICc) was also used to evaluate the fit of 

models when their AICc scores were close. In general, any model with a ΔAICc score of <2 was 

worthy of consideration.   

Estimates of herd size and associated variance were estimated using the mark-recapture 

distance sampling (MRDS) package (Laake et al. 2012) in program R program 

(R_Development_Core_Team 2009). In MRDS, a full independence removal estimator which 

models sightability using only double observer information (Laake et al. 2008a, Laake et al. 

2008b) was used. This made it possible to derive double observer strip transect estimates. 

Strata-specific variance estimates were calculated using the formulas of (Innes et al. 2002). 

Estimates from MRDS were cross checked with strip transect estimates (that assume 

sightability=1) using the formulas of Jolly (1969)(Krebs 1998). Data were explored 
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graphically using the ggplot2 (Wickham 2009) R package and QGIS software 

(QGIS_Foundation 2015). 

Double observer analysis 

Data from both the reconnaissance and visual surveys were used in the double observer 

analysis, however, only the visual survey data was used to derive estimates of abundance for 

survey strata. Observers were grouped into pairs which were used for modeling the effect of 

observer on sightability. A full listing of observer pairs is given in Table 2. Frequencies of 

observations as a function of group size, survey, and phase suggested that approximately half 

of the single caribou were seen by both observers in most cases (Figure 2). In previous years 

approximately 70-80% of single caribou were seen by both observers. As group size 

increased the proportion of observations seen by both observers increased. This general 

pattern suggests low sightability compared to previous surveys, which generally had much 

less snow cover.   
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Table 2: Double observer pairings with associated summary statistics. 

Observer information Frequencies Probabilities 
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1 1 did not switch 5 6 14 25 0.80 0.96 

2 2 
 

6 3 16 25 0.76 0.94 

3 2 
 

0 0 1 1 1.00 1.00 

4 3 
 

1 4 11 16 0.94 1.00 

5 3 
 

6 10 16 32 0.81 0.96 

6 4 did not switch 1

1 

8 17 36 0.69 0.91 

7 5 did not switch 1

4 

17 48 79 0.82 0.97 

8 6 
 

1

8 

19 46 83 0.78 0.95 

9 6 
 

1

7 

20 38 75 0.77 0.95 

10 7 
 

1

6 

4 23 43 0.63 0.86 

11 7 
 

5 6 8 19 0.74 0.93 

12 8 
 

0 2 3 5 1.00 1.00 

13 8 
 

2

0 

3 20 43 0.53 0.78 

14 9 
 

5 1 7 13 0.62 0.85 

15 9 
 

2

0 

18 42 80 0.75 0.94 

16 9 pooled with 9 1 0 0 1 0.00 0.00 

17 10 
 

1

4 

3 16 33 0.58 0.82 

18 10 
 

1 3 0 4 0.75 0.94 

19 11 did not switch 1

0 

9 41 60 0.83 0.97 

20 12 
 

0 0 1 1 1.00 1.00 

21 12 pooled with 

12 

0 0 3 3 1.00 1.00 

22 12 
 

9 1 20 30 0.70 0.91 
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Figure 2: Frequencies of double observer observations by group size, survey phase and 

survey for Bluenose-East and Bathurst June 2018 caribou surveys. Each observation is 

categorized by whether it was observed by the primary (brown), secondary (beige), or both 

(green) observers.  

 

Snow and cloud cover also influenced sightability, however, the pattern depended on survey 

phase and herd surveyed (Figure 3). The most noteworthy trends occurred for higher snow 

cover (75%) for the Bathurst and higher cloud cover. Snow cover was evident in all surveys 

with few observations of 0 snow cover and most within the 25-75% range. This range 

corresponds to the “salt and pepper” patchy snow cover where sightability is lower. The lack 

of “effect size” of snow cover (i.e minimal 0 and 100% snow cover observations) potentially 

made it problematic to model the effect of increasing snow cover on observations. Instead, 

sightability was lower (as modeled by an intercept term) due to the poor survey conditions. 



 

100 

Figure 3: Frequencies of double observer observations by snow cover, cloud cover, survey 

phase and survey for Bluenose-East and Bathurst June 2018 caribou surveys. Each 

observation was categorized by whether it was observed by the primary, secondary, or both 

observers.  

 

Snow cover was modeled as a continuous (snow) or categorical covariate (snow25, snow50, 

snow75) based on the categorical entries in the tablets. Model selection identified a strong 

effect of the log of group size, observers, snow cover and the interaction of snow and cloud 

cover (Table 3). An additional effect of snow cover at 75% for the Bathurst herd was evident. 

Observer pairs were reduced to the pairs to those that showed substantial differences from 

the mean level of sightability in the survey. 
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Table 3: Double observer model selection using Huggins mark-recapture models in program 

MARK for Bluenose-East and Bathurst June 2018 caribou surveys. Covariates follow Table 1 

in the methods section of the report. Reduced observer pairs are denoted as redA and redB. 

AICc, the difference in AICc values between the ith and most supported model 1 (ΔAICc), 

Akaike weights (wi), and number of parameters (K), and deviance (Dev) are presented. 

No Model AICc ∆AICc wi K Dev 

1 log(group 

size)+obs(redA)+order+herd*snow75+cloud+snow*clo

ud  

764.99 0.00 0.33 8 748.9 

2 log(group 

size)+obs(redB)+order+herd*snow75+cloud+snow*clo

ud   

767.02 2.03 0.12 9 748.9 

3 log(group 

size)+obs(redB)+order+snow75+cloud+snow*cloud   

768.15 3.16 0.07 8 752.1 

4 log(group 

size)+obs(redB)+order+herd*snow75+cloud+snow+sn

ow*cloud  

768.32 3.33 0.07 10 748.2 

5 log(group size)+obs(redB)+order+herd*snow75+cloud  768.63 3.63 0.06 8 752.5 

6 log(group size)+obs(redB)+order+snow+cloud 

+snow*cloud   

770.75 5.75 0.02 9 752.6 

7 log(group 

size)+obs(redB)+order+snow25+log(group)*snow25   

772.54 7.55 0.01 8 756.4 

8 log(group size)+obs(redB)+order+snow(categorical) 773.52 8.52 0.00 10 753.4 

9 log(group 

size)+obs(redB)+order+snow+snow2+cloud+cloud2+sn

ow*cloud   

774.15 9.15 0.00 11 752.0 

10 log(group size)  781.88 16.89 0.00 2 777.9 

11 log(group size)+snow +cloud  782.04 17.05 0.00 4 774.0 

12 group size 783.22 18.22 0.00 2 779.2 

13 log(group size)+snow25+cloud0  784.31 19.31 0.00 4 776.3 

14 log(group size)+snow25+sno50+snow75+snow100  784.84 19.95 0.00 6 772.8 

15 log(group size)+obs(all))  785.96 20.97 0.00 13 759.7 

16 constant  802.05 37.06 0.00 1 800.0 

 

Plots of single and double observation probabilities show lower probabilities for individual 

or smaller group sizes especially in moderate snow cover and higher cloud cover, for 

Bluenose-East and Bathurst June 2018 caribou surveys (Figure 4). The mean detection 

probability (across all groups) was 0.66 (CI=0.60-0.72). This compares to a mean probability 

of 0.91 (CI=0.88-0.92) for the 2015 Bluenose and Bathurst surveys. 
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Figure 4: Estimated single observer probabilities from model 1 (Table 3) by snow cover, 

cloud cover, survey phase and survey for Bluenose-East and Bathurst June 2018 caribou 

surveys. Each observation is categorized by whether it was observed by the primary, 

secondary, or both observers.  

 

Double observer probabilities (the probability that at least one of the observers saw the 

caribou) were higher but still relatively low for single caribou especially for cases of higher 

cloud cover and snow cover (and for some observer pairs) (Figure 5).  
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Figure 5: Estimated double observer probabilities from model 1 (Table 3) by snow cover, 

cloud cover, survey phase and survey for Bluenose-East and Bathurst June 2018 caribou 

surveys. Each observation is categorized by whether it was observed by the primary, 

secondary, or both observers.  

 

Estimates of total caribou in visual strata 

Double observer estimates (using the MRDS R package) were about 5% higher than non 

double observer estimates. Precision was lower than uncorrected count-based estimates but 

still acceptable (Table 4).    
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Table 4: Standard strip transect and double observer model estimates of caribou on 

Bathurst visual strata in 2018 from the MRDS package in R. 

Strata Caribou Standard estimate Double observer estimate  
 

counted Estimate SE CV Estimate SE Confidence interval CV 

West 88 551 132.1 24.0% 567 140.50 332 970 24.8% 

East 220 1,244 286.7 23.0% 1,309 332.70 773 2,216 25.4% 

Total 369 1,795 151.7 17.6% 1,877 360.9 1,265 2,783 19.2% 
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Appendix 2: Bathurst collared female caribou histories 2016-2018 

 

This figure presents the collar histories for each cow caribou from 2016 to 2018. Each black 

point represents a monthly fix of a live caribou. Color larger dots represent presence on 

delineated calving grounds. Fates of caribou are delineated by a square if the collar released 

with the caribou being alive whereas stars denote mortalities.    
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Appendix 3: Bayesian State space population model details 

 

This appendix details the development of the Bayesian IPM state space model. The primary 

state space model R coding was developed by Joe Thorley (Poisson Consulting, 

poissonconsulting.ca) in collaboration with John Boulanger (Thorley and Boulanger 2019). 

The demographic model used was similar to the previous OLS model used in previous 

analyses. The primary development was to evolve model fitting to a more robust Bayesian 

state space approach. The objective of this appendix is to provide a brief description of the 

model used in the analysis rather than a complete description of the Bayesian model 

approach. Readers interested in the Bayesian modeling approach should consult Kery and 

Schaub (2011) which is an excellent introduction to Bayesian analysis. 

Data Preparation 

The estimates of key population statistics with SEs and lower and upper bounds were 

provided in the form of an csv spreadsheet and prepared for analysis using R version 3.5.2 

(R Core Team 2018). 

Statistical Analysis 

Model parameters were estimated using Bayesian methods. The Bayesian estimates were 

produced using JAGS (Plummer 2015). For additional information on Bayesian estimation 

the reader is referred to McElreath (2016). 

Unless indicated otherwise, the Bayesian analyses used normal and uniform prior 

distributions that were vague in the sense that they did not constrain the posteriors (Kery 

and Schaub 2011, p. 36). The posterior distributions were estimated from 1500 Markov 

Chain Monte Carlo (MCMC) samples thinned from the second halves of three chains (Kery 

and Schaub 2011, pp. 38–40). Model convergence was confirmed by ensuring that the split 

potential scale reduction factor #$ ≤ 1.05 (Kery and Schaub 2011, p. 40) and the effective 

sample size (Brooks et al. 2011) ESS ≥ 150 for each of the monitored parameters (Kery and 

Schaub 2011, p. 61). In addition, trace plots of Markov Chains and the posterior distributions 
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were inspected to further check convergence and symmetry of estimated parameter 

distributions. 

The sensitivity of the estimates to the choice of priors was examined by multiplying the 

standard deviations of the normal priors by ten and using the split #$ (after collapsing the 

chains) to compare the posterior distributions (Thorley and Andrusak 2017). An unsplit #$ ≤

1.1 was taken to indicate low sensitivity. 

The parameters are summarized in terms of the point estimate, standard deviation (sd), the 

z-score, lower and upper 95% confidence/credible limits (CLs) and the p-value (Kery and 

Schaub 2011, p 37 and 42). The estimate is the median (50th percentile) of the MCMC 

samples, the z-score is mean/sd and the 95% CLs are the 2.5th and 97.5th percentiles. A p-

value of 0.05 indicates that the lower or upper 95% CL is 0. 

The results are displayed graphically in the main body of the report with 95% 

confidence/credible intervals (CIs, Bradford et al. 2005). Data are indicated by points (with 

lower and upper bounds indicated by vertical bars) and estimates are indicated by solid lines 

(with CIs indicated by dotted lines). 

The analyses were implemented using R version 3.5.2 (R Core Team 2018) and the mbr 

family of packages. 

Model Descriptions 

The data were analyzed using state-space population models (Newman et al. 2014). 

Population 

The fecundity, breeding cow abundance, cow survival, fall bull cow, fall calf cow and spring 

calf cow ratio data complete with SEs were analyzed using a stage-based state-space 

population model similar to Boulanger et al. (2011). Key assumptions of the female stage-

based state-space population model include: 

• Calving occurs on the 11th of June (with a year running from calving to calving) 
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• Cow natural survival from calving to the following year varies continually and 

randomly by year. 

• Bull natural survival from calving to the following year varies randomly by year. 

• Cow and bull natural survival is constant throughout the year. 

• Harvest of cows and bulls occurs on the 15th of January. 

• Yearling survival to the following year is the same as cow natural survival. 

• Calf survival varies between the summer and winter seasons and randomly by year. 

• The calf sex ratio is 1:1. 

• The proportion of breeding cows is the fecundity the previous year. 

• Fecundity varies randomly by year. 

• Female yearlings are indistinguishable from cows in the fall and spring surveys. 

• The uncertainty in the number of breeding cows in the initial year is described by a 

positively truncated normal distribution with a mean of 200,000 and a standard 

deviation of 50,000. 

• The number of cows in the initial year is the number of breeding cows in the intial 

year divided by the fecundity in a typical year. 

• The number of bulls in the initial year is two thirds the number of cows in the initial 

year. 

• The number of calves in the initial year is the number of breeding cows in the initial 

year. 

• The number of yearlings in the initial year is the number of calves in the initial year 

multiplied the calf survival in a typical year. 

• The uncertainty in each data point is normally distributed with a standard deviation 

equal to the provided SE. 

Model Templates 

The base R code used in the analysis is summarized below. 
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Population (R-code) 

. model { 

  bSurvivalCow ~ dnorm(0, 2^-2) 

  bSurvivalBull ~ dnorm(0, 2^-2) 

  bFecundity ~ dnorm(0, 2^-2) 

  bSurvivalCalfSummerAnnual ~ dnorm(0, 2^-2) 

  bSurvivalCalfWinterAnnual ~ dnorm(0, 2^-2) 

 

  sSurvivalCowAnnual ~ dnorm(0, 1^-2) T(0,) 

  sSurvivalBullAnnual ~ dnorm(0, 1^-2) T(0,) 

  sFecundityAnnual ~ dnorm(0, 1^-2) T(0,) 

  sSurvivalCalfAnnual ~ dnorm(0, 1^-2) T(0,) 

  for(i in 1:nAnnual){ 

    bSurvivalCowAnnual[i] ~ dnorm(0, sSurvivalCowAnnual^-2) 

    bSurvivalBullAnnual[i] ~ dnorm(0, sSurvivalBullAnnual^-2) 

    bFecundityAnnual[i] ~ dnorm(0, sFecundityAnnual^-2) 

    bSurvivalCalfAnnual[i] ~ dnorm(0, sSurvivalCalfAnnual^-2) 

 

    logit(eSurvivalCow[i]) <- bSurvivalCow + bSurvivalCowAnnual[i] 

    logit(eSurvivalBull[i]) <- bSurvivalBull + bSurvivalBullAnnual[i] 

    logit(eFecundity[i]) <- bFecundity + bFecundityAnnual[i] 

    logit(eSurvivalCalfSummerAnnual[i]) <- bSurvivalCalfSummerAnnual + 

bSurvivalCalfAnnual[i] 

    logit(eSurvivalCalfWinterAnnual[i]) <- bSurvivalCalfWinterAnnual + 

bSurvivalCalfAnnual[i] 

  } 

  bBreedingCows1 ~ dnorm(200000, 50000^-2) T(0,) 

  logit(eFecundity1) <- bFecundity 

  logit(eSurvivalCalfSummerAnnual1) <- bSurvivalCalfSummerAnnual 

  logit(eSurvivalCalfWinterAnnual1) <- bSurvivalCalfWinterAnnual 

 

  bCows[1] <- bBreedingCows1 / eFecundity1 

  bBulls[1]<- bCows[1] * 2 / 3 

  bCalves[1] <- bBreedingCows1 

  bYearlings[1] <- bCalves[1] * eSurvivalCalfWinterAnnual1^(154/365) * 

eSurvivalCalfWinterAnnual1^(211/365) 

  bSpringCalfCow[1] <- bCalves[1] / (bCows[1] + bYearlings[1] / 2) 

  bCowHarvestRate[1] <- CowHarvestRate[2] 

  bBullHarvestRate[1] <- BullHarvestRate[2] 

 

  for(i in 1:nAnnual) { 

    eJuneToFallCor[i] <-  FallCalfCowDays[i] / 365 

 

    eFallCows[i] <- bCows[i] * eSurvivalCow[i]^eJuneToFallCor[i] 

    eFallBulls[i] <- bBulls[i] * eSurvivalBull[i]^eJuneToFallCor[i] 
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    eFallYearlings[i] <- bYearlings[i] * eSurvivalCow[i]^eJuneToFallCor[i] 

    eFallCalves[i] <- bCalves[i] * eSurvivalCalfSummerAnnual[i]^eJuneToFallCor[i] 

 

    bFallBullCow[i] <- (eFallBulls[i] + eFallYearlings[i]/2) / (eFallCows[i] + 

eFallYearlings[i]/2) 

    bFallCalfCow[i] <- eFallCalves[i] / (eFallCows[i] + eFallYearlings[i]/2) 

  } 

 

  for(i in 2:nAnnual) { 

    eFallToJanCor[i] <- (218 - FallCalfCowDays[i-1])/365 

    eJanToSpringCor[i] <- (SpringCalfCowDays[i] - 218) / 365 

    eSpringToJuneCor[i] <- (365 - SpringCalfCowDays[i]) / 365 

     

    eJanCows[i] <- eFallCows[i-1] * eSurvivalCow[i-1]^eFallToJanCor[i] 

    eJanBulls[i] <- eFallBulls[i-1] * eSurvivalBull[i-1]^eFallToJanCor[i] 

    eJanYearlings[i] <- eFallYearlings[i-1] * eSurvivalCow[i-1]^eFallToJanCor[i] 

     

    bCowHarvestRate[i] <- CowHarvestRate[i] 

    bBullHarvestRate[i] <- BullHarvestRate[i] 

     

    eSpringCows[i] <- eJanCows[i] * (1 - bCowHarvestRate[i]) * eSurvivalCow[i-

1]^eJanToSpringCor[i] 

    eSpringBulls[i] <- eJanBulls[i] * (1 - bBullHarvestRate[i]) * eSurvivalBull[i-

1]^eJanToSpringCor[i] 

    eSpringYearlings[i] <- eJanYearlings[i] * eSurvivalCow[i-1]^eJanToSpringCor[i] 

     

    eSpringCalves[i] <- bCalves[i-1] * eSurvivalCalfSummerAnnual[i-1]^(154/365) * 

eSurvivalCalfWinterAnnual[i-1]^((SpringCalfCowDays[i] - 154) / 365) 

     

    bSpringCalfCow[i] <- eSpringCalves[i] / (eSpringCows[i] + eSpringYearlings[i]/2) 

 

    bCows[i] <- (eSpringCows[i] + eSpringYearlings[i] / 2) * eSurvivalCow[i-

1]^eSpringToJuneCor[i] 

    bBulls[i] <- eSpringBulls[i] * eSurvivalBull[i-1]^eSpringToJuneCor[i] + 

eSpringYearlings[i] / 2 * eSurvivalCow[i-1]^eSpringToJuneCor[i] 

    bYearlings[i] <- bCalves[i-1] * eSurvivalCalfSummerAnnual[i-1]^(154/365) * 

eSurvivalCalfWinterAnnual[i-1]^(211/365) 

    bCalves[i] <- bCows[i-1] * eSurvivalCow[i-1] * (1 - bCowHarvestRate[i]) * eFecundity[i-1] 

  } 

 

  for(i in SurvivalAnnual) { 

    CowSurvival[i] ~ dnorm(eSurvivalCow[i] * (1 - bCowHarvestRate[i+1]), 

CowSurvivalSE[i]^-2) 

  } 

 

  for(i in CowsAnnual) { 
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    BreedingProportion[i] ~ dnorm(eFecundity[i-1], BreedingProportionSE[i]^-2) 

    eBreedingCows[i] <- bCows[i] * eFecundity[i-1] 

    BreedingCows[i] ~ dnorm(eBreedingCows[i], BreedingCowsSE[i]^-2) 

  } 

 

  for(i in FallBCAnnual) { 

    FallBullCow[i] ~ dnorm(bFallBullCow[i], FallBullCowSE[i]^-2) 

  } 

 

  for(i in FallAnnual) { 

    FallCalfCow[i] ~ dnorm(bFallCalfCow[i], FallCalfCowSE[i]^-2) 

  } 

 

  for(i in SpringAnnual) { 

    SpringCalfCow[i] ~ dnorm(bSpringCalfCow[i], SpringCalfCowSE[i]^-2) 

  } 

.. 

 

Parameter estimates 

The Bayesian model estimated principal parameters pertaining to the mean estimates of 

fecundity, bull survival, calf survival and cow survival. In addition, temporal variation in calf 

survival, bull survival, fecundity, and cow survival were estimated as random effects (Table 

1). 
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Table 1: Bayesian IPM state space model coefficients. Parameters are given on the logit scale 

(which are then transformed to the probability scale using a logit transform). Parameter 

significance is determined by overlap of confidence limits with 0. The parameters are 

summarized in terms of the point estimate, standard deviation (sd), the z-score, lower and 

upper 95% CI/CLs and the p-value (Kery and Schaub 2011, p 37 and 42). The estimate is the 

median (50th percentile) of the MCMC samples, the z-score is mean/sd and the 95% CLs are 

the 2.5th and 97.5th percentiles. A p-value of 0.05 indicates that the lower or upper 95% CL 

is 0. 

term estimate sd zscore lower upper pvalue 

Main effects        

bFecundity 1.018 0.269 3.837 0.524 1.567 0.000 

bSurvivalBull 0.785 0.173 4.685 0.531 1.242 0.000 

bSurvivalCalfSummerAnnual -0.388 0.323 -1.135 -0.937 0.332 0.258 

bSurvivalCalfWinterAnnual 0.072 0.272 0.304 -0.450 0.621 0.759 

bSurvivalCow 1.650 0.127 13.104 1.441 1.946 0.000 

Random effects       

sFecundityAnnual 1.042 0.220 4.850 0.708 1.571 0.000 

sSurvivalBullAnnual 0.421 0.327 1.447 0.035 1.250 0.000 

sSurvivalCalfAnnual 1.081 0.218 5.053 0.752 1.609 0.000 

sSurvivalCowAnnual 0.554 0.175 3.274 0.291 0.969 0.000 

 

Model fit was judged using R-hat value which suggested adequate model convergence. In 

addition, the distribution of parameter estimates was inspected to assess model convergence 

(Table 2). 

 

Table 2: Model summary. N is the number of parameters, nchains is the number of Markov 

Chains used, nthin is the number of Markov Chain samples that were thinned, ess is the 

effective sample size, R-hat is the R-hat convergence metric and convergence is the score 

based on effective sample size and number of parameters in the model. 

n K nchains niters nthin ess R-hat converged 

34 10 3 1000 200 1473 1.002 TRUE 

 

Unsplit R-hat values were used to assess if choice of prior distribution influenced the 

posterior distribution of parameter estimates (Table 3).    
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Table 3: Split R-hat values indicating sensitivity of posterior distributions to the choice of 

priors. 

term R-hat 

bBreedingCows1 1.019 

bFecundity 1.023 

bSurvivalBull 1.009 

bSurvivalCalfSummerAnnual 1.005 

bSurvivalCalfWinterAnnual 1.002 

bSurvivalCow 1.002 

sFecundityAnnual 1.032 

sSurvivalBullAnnual 1.027 

sSurvivalCalfAnnual 1.006 

sSurvivalCowAnnual 1.011 

bBreedingCows1 1.019 

 

The Bayesian model generated yearly estimates of demographic parameters as well as field 

measurements which were used in the fitting of the model. These estimates are detailed in 

Table 4. Most of the actual estimates are shown in Figures 9 to 14 of the main report. 
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Table 4: Parameter descriptions for estimates generated by the model. Parameter estimates 

are shown in Figures 31 to 35 in the main report. 

Parameter Description 

Annual The year as a factor 

bCows1 The number of cows in the initial year 

bFecundity The proportion of cows breeding in a typical year 

BreedingCows[i] The data point for the number of breeding cows in the ith year 

BreedingCowsSE[i] The SE for BreedingCows[i] 

BreedingProportion[i] The data point for the proportion of cows breeding in the ith 

year 

BreedingProportionSE[i] The SE for BreedingProportionSE[i] 

bSurvivalBull The log-odds bull survival in a typical year 

bSurvivalCalfAnnual[i] The random effect of the ith Annual on 

bSurvivalCalfSummerAnnual and 

bSurvivalCalfWinterAnnual 

bSurvivalCalfSummerAnnual The log-odds summer calf survival if it extended for one year 

bSurvivalCalfWinterAnnual The log-odds winter calf survival if it extended for one year 

bSurvivalCow The log-odds cow (and yearling) survival in a typical year 

bSurvivalCowAnnual[i] The random effect of the ith Annual on bSurvivalCow 

BullHarvestRate[i] The proportion of bulls harvested in January of the ith year 

CowHarvestRate[i] The proportion of cows harvested in January of the ith year 

CowSurvival[i] The data point for cow survival from the i-1th year to the ith 

year 

CowSurvivalSE[i] The SE for CowSurvivalSE[i] 

FallBullCow[i] The data point for the bull cow ratio in the fall of the ith year 

FallBullCowSE[i] The SE for FallBullCow[i] 

FallCalfCow[i] The data point for the calf cow ratio in the fall of the ith year 

FallCalfCowSE[i] The SE for FallCalfCow[i] 

SpringCalfCow[i] The data point for the calf cow ratio in the spring of the ith 

year 

SpringCalfCowSE[i] The SE for SpringCalfCow[i] 

sSurvivalCalfAnnual The SD of bSurvivalCalfAnnual 

sSurvivalCowAnnual The SD of bSurvivalCowAnnual 

Figure 1 displays sensitivity of parameter estimates and trends in parameter estimates to 

inclusion of the 2018 breeding female estimate. It can be seen that inclusion or exclusion of 

this estimate affects both estimates of cows, breeding cows, and bull + cows, but also 

estimates of cow survival. In most cases, estimates of survival are lower as well as estimates 



 

115 

of fecundity/productivity prior to the 2018 survey. In both cases reduction of these 

parameter values results in a lower estimate of caribou on the 2018 calving ground.   

 

Figure 1: Estimates of principal demographic parameters from the IPM with the 2018 

breeding female estimate included and excluded. Confidence limits are given as dashed lines 

around model predictions. 

 

The harvest estimates used in the demographic model are given in Table 5. 
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Table 5: Harvest estimates and approximate harvest rates used in the demographic model. 

Rate is estimated harvest divided by estimate cow or bull abundance each year. Estimates 

based on Dogrib Harvest study, Boulanger et al. 2011, and approximate harvest levels 

estimated since 2010 (B. Croft, Unpublished). 

Year Harvest 

estimate 

Harvest  rate 

 cows bulls cows bulls 

1985 8380 7484 0.034 0.046 

1986 8380 7484 0.036 0.050 

1987 8380 7484 0.039 0.061 

1988 8380 4606 0.043 0.042 

1989 8380 3855 0.042 0.033 

1990 8450 8970 0.045 0.086 

1991 11626 10073 0.066 0.108 

1992 9046 9685 0.051 0.103 

1993 13107 7712 0.082 0.099 

1994 8380 7484 0.053 0.092 

1995 8380 7484 0.058 0.109 

1996 8380 7484 0.058 0.103 

1997 8380 7484 0.063 0.119 

1998 8380 7484 0.068 0.132 

1999 8380 7484 0.073 0.134 

2000 8380 7484 0.081 0.176 

2001 5000 2000 0.055 0.064 

2002 5000 2000 0.064 0.071 

2003 5000 2000 0.071 0.089 

2004 5000 2000 0.086 0.102 

2005 5000 2000 0.105 0.117 

2006 5000 2000 0.130 0.142 

2007 5000 2000 0.160 0.227 

2008 5000 2000 0.193 0.289 

2009 5000 2000 0.210 0.226 

2010 5 70 0.000 0.008 

2011 5 70 0.000 0.007 

2012 5 70 0.000 0.007 

2013 5 70 0.000 0.009 

2014 5 70 0.000 0.014 

2015 5 70 0.001 0.015 

2016 5 70 0.001 0.017 

2017 5 70 0.001 0.019 

2018 5 70 0.001 0.019 

 



 

117 

LITERATURE CITED 

 

Boulanger, J., A. Gunn, J. Adamczewski, and B. Croft. 2011. A data-driven demographic model 

to explore the decline of the Bathurst caribou herd. The Journal of Wildlife Management 

75 (4): 883–96. https://doi.org/10.1002/jwmg.108. 

Bradford, M. J., J. Korman, and P. S. Higgins. 2005. Using confidence intervals to estimate the 

response of salmon populations (Oncorhynchus Spp.) to experimental habitat 

alterations. Canadian Journal of Fisheries and Aquatic Sciences 62 (12): 2716–26. 

https://doi.org/10.1139/f05-179. 

Brooks, S., A. Gelman, G. L. Jones, and X.-L. Meng, eds. 2011. Handbook for Markov Chain 

Monte Carlo. Boca Raton: Taylor & Francis. 

Kery, M., and M. Schaub. 2011. Bayesian Population Analysis Using WinBUGS: A Hierarchical 

Perspective. Boston: Academic Press. www.vogelwarte.ch/bpa.html. 

McElreath, R. 2016. Statistical Rethinking: A Bayesian Course with Examples in R and Stan. 

Chapman & Hall/CRC Texts in Statistical Science Series 122. Boca Raton: CRC 

Press/Taylor & Francis Group. 

Newman, K.B., S.T. Buckland, B.J.T. Morgan, R. King, D.L. Borchers, D.J. Cole, P. Besbeas, O. 

Gimenez, and L. Thomas. 2014. Modeling Population Dynamics: Model Formulation, 

Fitting and Assessment Using State-Space Methods. http://dx.doi.org/10.1007/978-1-

4939-0977-3. 

Plummer, M. 2015. JAGS Version 4.0.1 User Manual. 

http://sourceforge.net/projects/mcmc-jags/files/Manuals/4.x/. 

R Core Team. 2018. R: A Language and Environment for Statistical Computing. Vienna, 

Austria: R Foundation for Statistical Computing. https://www.R-project.org/. 

Thorley, J. L., and G. F. Andrusak. 2017. The fishing and natural mortality of large, piscivorous 

bull trout and rainbow trout in Kootenay Lake, British Columbia (2008–2013). PeerJ 5 

(January): e2874. https://doi.org/10.7717/peerj.2874. 

Thorley, J.L. and Boulanger, J. 2019. Bathurst Caribou Herd Population Analysis 2019. A 

Poisson Consulting Analysis Report. Unpublished Contract Report. 

 

  



 

118 

Appendix 4: Trends in Bathurst Calving Ground Size and Densities 2009-2018 

 

Introduction 

This document provides additional information on calving ground size, distribution of 

caribou on calving grounds, and core calving ground densities on the Bathurst herd calving 

grounds 2009-2018, based on reconnaissance survey and photo survey data. The core area 

has also been referred to as the “annual concentrated calving area” by Russel et al 2002. 

Information on the Bluenose-East herd’s calving ground size and densities and spatial 

distribution of caribou was requested during the WRRB April 2019 Bluenose-East Caribou 

Hearing. A summary on the Bluenose-East herd’s patterns 2010-2018 was included as an 

appendix in the 2018 survey report (Boulanger et al. 2019). Similar analyses were also 

carried out for the Bathurst herd 2009-2018 based on calving ground surveys, and the 

results are included here. 

This document provides a summary of data from previous surveys as opposed to full 

documentation of methods used to define core calving areas. For full descriptions of survey 

methods and results, readers should refer to calving photo survey results for the Bathurst 

herd in 2009 (Nishi et al. 2010), 2012 (Boulanger et al. 2014), 2015 (Boulanger et al. 2017) 

and 2018 (main text of this report).   

Methods 

Trends in segment densities from reconnaissance surveys flown during calving photo 

surveys were initially assessed to infer distribution and aggregation of higher densities of 

caribou. Segments that were contained within core calving strata were included in the 

analysis. Data were plotted spatially and by segment density class. Core calving area was 

defined by the presence of breeding caribou in contiguous segments.  

Estimates of density based on photo survey data and core calving ground size (based on the 

area of survey strata) were used to estimate numbers of adult and breeding females. One 

potential issue with this approach is that the degree of aggregation of adult and breeding 

females varies among years, and therefore changes in the core area will be due to both 

changes in abundance, aggregation, and survey coverage. For example, in years of high 



 

119 

aggregation the core area might be surveyed primarily by photo survey methods whereas 

photo and visual survey methods would be used when aggregation is lower. Therefore, 

defining core areas as those just photo surveyed may not represent the true density and 

distribution of breeding females. To explore this issue, we derived a weighted core calving 

ground index based on the summation of the product of stratum areas and proportions of 

breeding and adult females. For example, if a 100 km2 stratum had 20% breeding females, 

then the core calving ground index was estimated as 20 km2. Each survey stratum area was 

scaled using this approach and summed for the survey year to provide the aggregate core 

calving ground index value. Density estimates using this approach will be more robust to 

differences in calving ground surveys where layout and types of strata (i.e., photographic 

and visual) would vary. For example, this approach avoids the subjective inclusion or 

exclusion of survey strata areas for estimation of core areas and uses all the survey strata to 

estimate core area. However, the actual core calving ground index will not directly pertain 

to a defined geographic area. 

Results  

Plots of segment densities for the Bathurst herd from calving ground surveys 2009-2018 

suggest different levels of aggregation for each survey year, with the highest levels in 2012 

(Figure 1). The core area in 2018 was reduced to only low and medium density segments 

with no high density segments. The annual concentrated calving area for the Bathurst herd 

in 2018 was to the west of Bathurst Inlet. Segments near Bathurst Inlet, which contained 

intermittent pockets of females, are shown for reference purposes. This pattern of low 

densities on either side of Bathurst Inlet included some collared caribou cows, and was not 

observed in previous years. Estimation of the core area based on the survey strata detailed 

in the next section provides further inference on the core area in 2018. 
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Figure 1: Maps of segment densities from reconnaissance surveys of the Bathurst caribou 

herd from calving ground surveys 2009-2018. Low density = <1 caribou/km2, medium 

density = 1-9.9 caribou/km2, and high density = at least 10 caribou/km2.       

 

Plots of segment densities also illustrate the higher level of aggregation in 2012 with fewer 

lower and medium density segments in comparison to high density segments (Figure 2). 
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Figure 2: Segment densities in annual concentrated calving areas for the Bathurst caribou 

herd 2009-2018. Low density = <1 caribou/km2, medium density = 1-9.9 caribou/km2, and 

high density = at least 10 caribou/km2.        

 

Median segment densities were below 5 caribou per km2 for all years except 2012 (Figure 

3). 
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Figure 3: Boxplot of segment densities on calving ground surveys for the Bathurst herd 

2009-2018. 

 

A comparison of core areas further demonstrates the higher level of aggregation in 2012 

with a smaller core area compared to other years (Figure 4). 
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Figure 4: Area of core survey strata, area weighted by proportion of breeding females, and 

area weighted by proportion of adult females in survey strata by year for the Bathurst herd 

2009-2018. 

 

During this time, estimates of abundance of adult and breeding females stabilized from 2009-

2012 followed by a decline from 2012-2018 (Figure 5).  
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Figure 5: Estimates of abundance of adult and breeding females on core calving areas 2009-

2018 for the Bathurst herd. 

 

Density was estimated by dividing abundance (Figure 5) by core area (Figure 4). Plots of core 

densities suggest an increase from 2009-2012 followed by a decrease from 2012-2018 

(Figure 5). The increase in density in 2012 was partially due to a decrease in core area of the 

calving ground rather than a substantive increase in overall abundance (Figure 6). Trends in 

density estimates using the core and weighted methods were reasonably similar. 
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Figure 6: Densities (number/km2) of adult females and breeding females in survey strata 

using total area (Strata area) and corresponding breeding female or adult female areas, for 

Bathurst calving ground 2009-2018. The size of symbols is proportional to the calving 

ground area used for density estimates. 

 

Discussion 

This report is based on Bathurst caribou calving photo surveys (2009-2018) and provides a 

summary of trends in caribou distribution, core calving ground area, and caribou densities 

in core calving ground areas. Defining the core calving area is challenging due to differences 

in levels of aggregation of caribou during each survey year. We describe a weighted method 

used to describe trends based on a calving ground core area index, which attempts to 

confront this issue by weighting the contribution of survey stratum to the overall estimate 

of core area by the proportion of adult and breeding females estimated in the given strata. 

The resulting core area index values are best used to infer trends rather than define an 

absolute area.   

In general, aggregation of the Bathurst herd increased in 2012, as indicated by a reduced 

core calving ground area with increasing density, followed by a decline in density from 2012-

2018 (Figure 6). 
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Alternative methods such as use of collared caribou locations could be used to further infer 

core areas. This type of analysis could be useful for the 2018 survey year when the core area 

was mainly defined in a single small area. This type of analysis is beyond the scope of this 

report but could be pursued in the future.  

LITERATURE CITED – see main text 
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1.0. Executive Summary  

 

The Wek’èezhìı Renewable Resources Board (WRRB) is responsible for wildlife 
management in Wek’èezhìı and shares responsibility for managing and monitoring the 
Kǫ̀k’èetı̀ ekwǫ̀ (Bathurst caribou) herd. In November 2018, the Department of 

Environment and Natural Resources (ENR), Government of the Northwest Territories 

(GNWT) reported that, in their view, the Kǫ̀k’èetı̀ ekwǫ̀ herd had continued to decline 

significantly and that further management actions were required. 

 

In January 2019, the Tłı̨chǫ Government (TG) and GNWT submitted the Joint Proposal 
on Management Actions for the Bathurst Ɂekwǫ̀ (Barren-ground caribou) Herd 2019-
2021 to the Board, outlining proposed management actions for the Kǫ̀k’èetı̀ ekwǫ̀ herd 

in Wek’èezhìı. The management actions proposed by TG and GNWT in the Joint 

Proposal were grouped under the five categories: harvest, predators, habitat and land 

use, and education as well as research and monitoring. More specifically, TG and ENR 

proposed continuing a herd-wide total allowable harvest of zero for the Kǫ̀k’èetı̀ ekwǫ̀ 

herd. Following an initial assessment of the management proposal, the Board 

determined that a Level 2 review was appropriate, as per its Rule for Management 

Proposals. Therefore, the Board established a proceeding and an online public registry 

on February 4, 2019.   

 

The WRRB concluded, based on current evidence and its decision made in 2016, that a 

serious conservation concern continues to exist for the Kǫ̀k’èetı̀ ekwǫ̀ herd and that 

additional management actions are vital for herd recovery. In making its decision about 

harvest limitations, the WRRB considered the risks to the herd from a recent high rate of 

decline, uncertainties about the underlying mechanisms for the decline and the 

importance of Ɂekwǫ̀ (barren-ground caribou) for Tłı̨chǫ citizens to thrive – physically, 

spiritually, and culturally. 

 

The WRRB determined that a TAH of zero shall be continued for all users of the 

Kǫ̀k’èetı̀ ekwǫ̀ herd within Wek’èezhìı for the 2019/20 and 2020/21 harvest seasons. 
 

As the Mobile Core Bathurst Caribou Conservation Area (MCBCCA) continues to be 

utilized to implement the zero TAH, the WRRB recommended that the effectiveness of 

the zone in achieving Kǫ̀k’èetı̀ ekwǫ̀ conservation goals be quantitatively assessed 

while considering both overlap with adjacent herds and inadvertent harvesting. As 

monitoring of the Kǫ̀k’èetı̀ ekwǫ̀ harvest is crucial for management decisions, the Board 

recommended that TG hire additional community monitors. 

 

The 2018 calving ground survey report made it clear that emigration has become a 

significant factor contributing to the decline of the Kǫ̀k’èetı̀ ekwǫ̀ herd. This information 

is new and adds a deeper level of uncertainty to the future of the herd. The WRRB 
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recommended that TG and GNWT provide a plain language description of their 

positions regarding the implication of emigration on Kǫ̀k’èetı̀ ekwǫ̀, and how it will 

influence adaptive management of the herd.  

 

To improve our understanding of the role of predators on the decline of the Kǫ̀k’èetı̀ 
ekwǫ̀ herd, the WRRB recommended that TG and GNWT provide the WRRB with 

information on the sighting rates of predator and the criteria to be used in determining 

the targeted number of predators to be removed annually. Additionally, the WRRB is to 

be provided with the criteria for Dìga (wolf) removal based on (i) dìga sightings during 

Kǫk’èetì ekwǫ̀ composition surveys and (ii) likely exposure of Kǫk’èetì ekwǫ̀ to dìga 

associated with neighbouring herds during the winter season.  

 

The Enhanced North Slave Dìga Harvest Incentive Program is being used as a method 

of dìga removal on the winter range of Kǫ̀k’èetı̀ and Sahtì ekwǫ̀ (Bluenose-East 

caribou). To ensure that this program is contributing to conservation efforts of Kǫ̀k’èetı̀ 
ekwǫ̀, the Board recommended that the location and number of dìga harvested are 

provided to the Board each year and that criteria are developed to measure the 

effectiveness of the program, based on scientific and traditional knowledge.  

 

TG runs a Community-based Harvest Training Program and the WRRB recommended 

that the location and number of dìga harvested be provided to the Board as well as an 

assessment of how the training will contribute to future dìga harvesting and 

management. Additionally, the Board recommended that TG and GNWT coordinate the 

Enhanced North Slave Dìga Harvest Incentive Program and the Community-based Dìga 
Harvest Training Program to determine their role in removing the targeted number of 

dìga. 

 

The WRRB is currently working on a Sahcho (grizzly bear) biological and management 

feasibility assessment. In order to improve efficiencies, the Board recommended that 

Nǫ̀gha (wolverine) be included in this assessment.  

 

The WRRB acknowledged that the range of the Kǫ̀k’èetı̀ and Sahtì ekwǫ̀ extends 

beyond Wek'èezhìı and the Northwest Territories. However, there has been a lack of 
progress on the joint management of predators and land management across territorial 

borders. As such, the Board recommended that GNWT and TG develop a draft 

agreement and timelines to jointly manage the Kǫ̀k’èetı̀ and Sahtì ekwǫ̀ in cooperation 

with other co-managers. 

 

Tłı̨chǫ community members as well the general public should be made aware of the 

status of the ɂekwǫ̀ and should be made aware about efforts being made to halt their 

decline. The WRRB recommended that the successes and challenges of TG’s ekwǫ̀ 

Nàxoède K’è program be communicated to the Tłı̨chǫ communities and schools.  
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The decline of Kǫ̀k’èetı ̀ekwǫ̀ affects the well-being of Tłı̨chǫ citizens and the Board 

recommended that TG and GNWT discuss priorities and solutions for food security. The 

Board also recommends that TG and GNWT exchange information about ɂekwǫ̀ 

regarding the reasons for the declines and the factors which continue to affect the 

declines. 

 

Time is now of the essence for the management of Kǫ̀k’èetı̀ ekwǫ̀ and the Board 

supported the increase of population surveys to every two years but notes that efforts 

should be made to have them occur concurrently with neighbouring Sahtì ekwǫ̀ and 

Beverly/Ahiak herds. The Board also supported the implementation of a pregnancy 

monitoring program utilizing fecal pellet collection. 

 

The Board recommended the Tłı̨chǫ Research and Monitoring Program be implemented 
to ensure that both ɂekwǫ̀ and ɂekwǫ̀ habitat monitoring and realistic harvesting 

numbers are recorded in a culturally appropriate manner while feeding into adaptive 

management. The Board recommended that the Ekwò ̨Nàxoède K’è collect on-the-

ground climate change observations to be incorporated into an adaptive management 

framework.  

 

The Board recommended that TG and GNWT collaborate with the WRRB to develop a 

herd-specific adaptive management framework with thresholds linked to specific 

management actions. 

 

2.0. Introduction 

 

By 2018, the Kǫk’èetı ̀ekwǫ̀ herd was at its lowest recorded size, with GNWT and TG 

stating that “the current small and declining number of mature caribou in the Bathurst 
herd is a critical conservation status”.1 The herd has declined from approximately 

472,000 in 1986 to about 8,200 in 2018, based on the latest calving ground survey in 

June 2018 (Figure 1). This is an unprecedented decline in herd size, approximately 98% 

over the last 32 years. While the small herd size is startling, the Board is more alarmed 

by the accelerated rate of decline of 29% per year since 2015 and what the future holds 

for the Kǫk’èetı ̀ekwǫ̀ herd. 

 

 
1 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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Figure 1. Bathurst Caribou Population (by survey year).2 

 

Despite best efforts to halt it, the decline of the Kǫk’èetı̀ ekwǫ̀ herd has continued. The 

herd rapidly declined from 2006-2009 and the WRRB made the difficult decision to 

severely restrict harvests in 2010. The decision seemed to be justified when the herd’s 

numbers stabilized between 2009 and 2012.3 Unfortunately, the decline again 

accelerated and, in 2016, the WRRB determined that the total allowable harvest (TAH) 

should be zero, which caused distress and hardship for harvesters. Despite halting 

harvest, the decline in the Kǫk’èetı̀ ekwǫ̀ herd continued, which indicated that 

harvesting was not the only cause of low adult ɂekwǫ̀ survival. As such, the WRRB, in 

2016, made recommendations to increase ɂekwǫ̀ survival and offset natural hardships 

for ɂekwǫ̀ by increasing dìga harvesting, conducting a feasibility assessment for dìga 

management, and supporting habitat conservation and monitoring.  

 

In 2019, the Board received evidence that the causes of the decline are now more 

complicated as some collared cows moved to the neighboring Beverly/Ahiak herd’s 

calving ground in 2018 and 2019, which has added emigration as a cause of the decline 

in Kǫk’èetı̀ ekwǫ̀ herd size. 

 

The reduced herd size and extent of the decline, as of June 2018, is reported in the 

2019 Joint Proposal, entitled “Joint Proposal on Management Actions for the Bathurst 
Ekwǫ̀ (Barren-ground caribou) Herd: 2019 – 2021” (the “Joint Proposal”) (Appendix A).4 

 
2 https://www.enr.gov.nt.ca/en/services/caribou-de-la-toundra/bathurst-herd.  
3 Ibid. 
4 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 

https://www.enr.gov.nt.ca/en/services/caribou-de-la-toundra/bathurst-herd
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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TG and GNWT submitted the Joint Proposal on January 22, 2019. Since the Board was 

not required to consider a change in harvest restrictions, i.e. the TAH remained at zero, 

the WRRB undertook a Level 2 management proposal review, as per its Rule for 

Management Proposals.5 The Board implemented review procedures, which included 

an open public comment period from February 4 to April 5, 2019.  

 

The short-term goal of the 2019 Joint Proposal’s proposed management actions is to 

halt the Kǫk’èetı̀ ekwǫ̀ herd’s decline and promote recovery over the period of 2019 to 

2021. The long-term goal of the Joint Proposal is recovery of the herd to a level which 

meets community needs and where sustainable harvesting is once again possible within 

Mǫwhì Gogha Dè Nı̨ı̨tłèè. 

 

The Joint Proposal is clear that the Kǫk’èetı̀ ekwǫ̀ herd is in “a critical conservation 
status that requires implementation of an integrated suite of recovery management 
actions”.6 Despite these goals, the Joint Proposal also states that the proposed specific 

management actions will not halt the decline.7 This puts the herd in a fragile and 

perilous position.  

 

This report describes the WRRB’s assessment of the evidence on the record and is the 

basis for the Board’s determinations and recommendations. 

 

3.0. The Board and Its Authorities 

 

3.1. WRRB Mandate & Authorities 

 

The WRRB is responsible for the wildlife management functions set out in the Tłı̨chǫ 

Agreement in Wek’èezhìı 8 and shares responsibility for the management and 

monitoring of the Kǫk’èetı̀ ekwǫ̀ herd. The WRRB is a co-management tribunal 

established by the Tłı̨chǫ Agreement to exercise advisory and decision-making 

responsibilities related to wildlife, forest, plant and protected areas management in 

Wek’èezhìı (Figure 2). The Board’s legal authorities came into effect at the time the 

Tłı̨chǫ Agreement was ratified by Parliament.9 Section 12.1.5 of the Agreement requires 

the Parties10 to manage wildlife based on the principles of conservation, on an 

 
5 https://www.wrrb.ca/sites/default/files/REV%20FINAL%20Rule%20-%20Management%20Proposals%20-
%2016oct18.pdf. 
6 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
7 Ibid. 
8 Section 12.1.2 of the Land Claims and Self-Government Agreement Among the Tłįchǫ and the Government of the 
Northwest Territories and the Government of Canada, Indian Affairs and Northern Development, Ottawa, 2003 
(hereinafter the “Tłįchǫ Agreement”). 
9 Tłı̨chǫ Land Claims and Self-Government Act, S.C. 2005, c.1. Royal assent February 15, 2005. See s.12.1.2 of the 
Tłı̨chǫ Agreement. 
10 This includes the Tłı̨chǫ Government, the Government of the Northwest Territories and the Government of Canada. 

https://www.wrrb.ca/sites/default/files/REV%20FINAL%20Rule%20-%20Management%20Proposals%20-%2016oct18.pdf
https://www.wrrb.ca/sites/default/files/REV%20FINAL%20Rule%20-%20Management%20Proposals%20-%2016oct18.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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ecosystemic basis and in an adaptive fashion.11 The WRRB’s major authorities and 

responsibilities in relation to wildlife are further set out in Chapter 12 of the Tłı̨chǫ 

Agreement.12  

 

 
 

Figure 2. Wek’èezhìı Management Area.13 

 

As required by Sections 12.5.1 and 12.5.4 of the Tłı̨chǫ Agreement, any Party14  

proposing a wildlife management action in Wek’èezhìı must submit a management 
proposal to the WRRB for review. This includes the establishment or adjustment of a 

TAH. Prior to making a recommendation, the WRRB must consult with any body that 

has authority over that wildlife species both inside and outside of Wek’èezhìı. Under 
Section 12.5.5 of the Agreement, the WRRB has sole responsibility for making a final 

determination with respect to a TAH for Wek’èezhìı.  
 

 
11 See Section 12.1.5 paragraphs (a) and (d) of the Tłı̨chǫ Agreement. 
12 See Section 12 of the Tłı̨chǫ Agreement. 
13 Department of Culture & Lands Protection, Tłįchǫ Government. 2014. 
14 As defined in the Tłı̨chǫ Agreement, “Parties” mean the Parties to the Agreement, namely the Tłı̨chǫ, as 
represented by the Tłı̨chǫ Government, the Government of the Northwest Territories and the Government of Canada. 
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The WRRB acts in the public interest. It is an institution of public government, which 

makes its decisions on the basis of consensus. Part 12.1 of the Tłı̨chǫ Agreement 

requires the coordination of the functions of governments (authorities whose 

responsibilities include wildlife management among other functions).15 The WRRB 

works closely with Tłı̨chǫ communities, TG, and GNWT. The Board also collaborates 

with other territorial government departments, such as Lands and Industry, Tourism and 

Investment, and federal government departments, such as Environment and Climate 

Change Canada, Fisheries and Oceans Canada, and Crown-Indigenous Relations and 

Northern Affairs Canada (CIRNAC). In addition, the WRRB works with other wildlife 

management authorities, Indigenous organizations and stakeholders. 

 

Wildlife management is a central and vital component of the Tłı̨chǫ Agreement.16 The 

rights of Tłı̨chǫ citizens to use wildlife for sustenance, cultural, and spiritual purposes 

are protected by the Tłı̨chǫ Agreement and the Constitution17, subject to the 

management framework set out in Chapter 12.  
 

The WRRB is bound by the Tłı̨chǫ Agreement if it is contemplating any limitation to 

Tłı̨chǫ citizens’ harvesting, including any limitation to the harvesting of Kǫk’èetı ̀ekwǫ̀. 

More specifically, Section 12.6.1 specifies that a TAH level shall be determined for 

conservation purposes only and only to the extent required for such purposes.18 The 

Tłı̨chǫ Agreement defines conservation as follows: 

 

“conservation” means 
(a) the maintenance of the integrity of ecosystems by measures such as 
the protection and reclamation of wildlife habitat and, where necessary, 
restoration of wildlife habitat; and 
(b) the maintenance of vital, healthy wildlife populations capable of 
sustaining harvesting under the Agreement. 

 

In addition to the substantive legal protection for Tłı̨chǫ citizens’ harvesting rights set out 

in the Tłı̨chǫ Agreement, the WRRB is also bound by the requirements of fairness. 

Section 12.3.10 gives the Board the authority to order a public hearing on a wildlife 

management proposal and makes it mandatory for the WRRB to hold a public hearing 

when it intends to consider establishing a TAH in respect of a species or a population 

such as the Kǫk’èetı ̀ekwǫ̀ herd.  

 

 

 
15 See Section.12.1.4 of the Tłı̨chǫ Agreement. 
16 See Section.12.1.1 of the Tłı̨chǫ Agreement. 
17 Constitution Act. 1982. Section 35. 
18 See Section 12.6.1 of the Tłı̨chǫ Agreement. 
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3.2. Rule for Management Proposals 

 

Under Section 12.3.6, the WRRB has the authority to make rules respecting the 

procedure for making applications to the Board. The WRRB has developed a Rule for 

Management Proposals19 as a guide for making management proposal submissions, 

including actions taken in the issuance of licences, permits and other authorizations.   

 

Section 12.5.1 of the Tłı̨chǫ Agreement is mandatory. Except in an emergency situation 

as set out in 12.5.14, it requires that a Party, before taking “any action for management 
of wildlife in Wek’èezhìı submit its proposals to the WRRB for review under 12.5.4”. This 

section of the Agreement is intended to be broadly inclusive of wildlife management 

initiatives.  

 

The WRRB, depending on the nature, content and context of a management proposal, 

will undertake one of three levels of review: 

 

• Level 1 – will require Board or Board Staff (as directed by the Board) review but 

no public consultation; 

• Level 2 – will require Board review and Board-led public consultation (no public 

hearing); or, 

• Level 3 – will required Board review and Board-led public consultation with a 

public hearing. 

 

Except where in the Board’s view the proposal will require the establishment of a TAH 

as stated in Section 12.3.10 of the Tłı̨chǫ Agreement, all submissions are treated 

initially as a Level 1 review. Following assessment, the Board has the discretion to 

increase the level of review as it deems appropriate. For Level 2 management 

proposals, the Board may establish a proceeding and an online public registry. 

Notification of the proceeding and a request for comments will be made via its website, 

newspaper, social media and radio advertisements with a reasonable period granted to 

allow affected stakeholders and the public to provide comment.   

 

Following closure of the public comment period, the WRRB reviews and provides 

recommendations. Level 2 management proposals may require up to 90 days for 

consultation, review and response. As per Section 12.5.8 of the Tłı̨chǫ Agreement, the 

Board “shall give public notice of their recommendations” by posting them on their 

website (www.wrrb.ca).  

 

 
19 https://www.wrrb.ca/sites/default/files/REV%20FINAL%20Rule%20-%20Management%20Proposals%20-
%2016oct18.pdf. 

http://www.wrrb.ca/
https://www.wrrb.ca/sites/default/files/REV%20FINAL%20Rule%20-%20Management%20Proposals%20-%2016oct18.pdf
https://www.wrrb.ca/sites/default/files/REV%20FINAL%20Rule%20-%20Management%20Proposals%20-%2016oct18.pdf
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WRRB determinations are final but recommendations made by the Board may be 

accepted, rejected or varied by the Party with the jurisdiction affected by the 

recommendation. However, once a recommendation is accepted, that Party doing so 

must implement it “to the extent of its power under legislation”.20  This framework and 

these relationships are central to effective wildlife management in Wek’èezhìı. 
 

Following submission of its recommendations to a Party, the Board expects a response 

within 42 days of receipt of its recommendations for a Level 1 or Level 2 management 

proposal. Section 12.5.11 of the Tłı̨chǫ Agreement states that “each Party with power 
under its laws to implement a recommendation of the WRRB made under 12.5.5, 
12.5.6, 12.5.7, 13.4.1 or 14.4.1 shall accept, reject or vary such recommendation”. A 

Party must tell the Board whether its recommendation has been accepted.  If a 

recommendation is varied, the Party must provide reasons for that decision, and, in 

addition, provide the change in wording so that the Board and all affected persons are 

clear about the final outcomes of the Board proceeding and necessary implementation 

actions. This ensures clarity with respect to the obligations under Section 12.5.12 of the 

Tłı̨chǫ Agreement, that “each Party shall, to the extent of its power under legislation or 
Tłı̨chǫ laws, establish or otherwise implement a) a determination of the WRRB under 
12.5.5 or 12.5.6; and b) any recommendation of the Board as accepted or varied by it”. 
 

If a recommendation is rejected, the Party must provide specific reasons and an 

explanation of why the rejection has occurred. 

 

4.0. Previous WRRB Ɂekwǫ̀ Determinations & Recommendations  

 

The objective of Chapter 12, Wildlife Harvesting Management, of the Tłı̨chǫ Agreement 
is to recognize the importance of wildlife and its habitat to the Tłı̨chǫ First nation well-

being, way of life and land-based economy.21 The WRRB takes this objective seriously 

while making its decisions. The Board also acknowledges the tremendous importance 

that Kǫ̀k’èetı̀ ekwǫ̀ play in the language, culture, and way of life of the Tłı̨chǫ people. 

The Board has kept this in mind over the last 14 years, since receiving the first 

management proposal for Kǫ̀k’èetı̀ ekwǫ̀, by making determinations and 

recommendations using scientific and Tłı̨chǫ knowledge. Outlined below are the Board’s 

determinations and recommendations from the 2007, 2010, and 2016 proceedings to 

demonstrate the effort the WRRB has put in to halt the decline of Kǫ̀k’èetı̀ ekwǫ̀.  

 

 

 

 
20 See Sections 12.5.11 and 12.5.12 of the Tłı̨chǫ Agreement. 
21 See Section 12.1.1 of the Tłı̨chǫ Agreement. 
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4.1. 2007 Proceeding  

 

In June 2006, GNWT conducted a calving ground photographic survey and estimated 

the Kǫ̀k’èetı̀ ekwǫ̀ herd size was about 128,047 ɂekwǫ̀. The WRRB became fully 

operational in August 2006 and received its first management proposal, entitled 

“Bathurst Caribou Herd Harvest Reductions” from the GNWT on December 14, 2006 to 

reduce Kǫ̀k’èetı̀ ekwǫ̀ herd harvest levels. The proposed management actions, based 

on the 2006 calving ground photographic survey results, were intended to limit the 

harvest to 4% of the 2006 estimated herd size for a total of 5120 Kǫ̀k’èetı̀ ekwǫ̀. This 

included eliminating all commercial meat tags held by Tłı̨chǫ communities, reducing the 

number of tags for non-resident and non-resident alien hunters from 2 to 1, and 

reducing tags for all outfitters from 1559 to a total of 350. 

 

Due to the significance of the management actions proposed, and the fact that the 

WRRB, as a new organization, had not yet heard from other Parties affected by the 

Department of Environment and Natural Resources (ENR), GNWT proposal, the Board 

decided to conduct a public hearing in March 2007 before making any decisions on the 

proposal. The WRRB held the public hearing on March 13-14, 2007 in Behchokǫ̀, NT. 

Once the evidentiary phase of the proceeding was completed, the Board decided to 

adjourn the proceeding in order to give ENR and the Tłı̨chǫ Government time to initiate 

a consultation process.   

 

On April 17, 2007, the Minister of ENR advised the Tłı̨chǫ Government and the WRRB 

that the Big Game Hunting Regulations had been amended to reduce the number of 

tags available for outfitted hunts for ɂekwǫ̀ in Unit “R” to 750 for the 2007 season. The 

letter noted that this decision was made under the authority of Section 12.5.14 of the 

Tłı̨chǫ Agreement as ENR considered its action necessary due to an emergency 

situation regarding declining populations of the ɂekwǫ̀.  

  

On May 30, 2007 and June 4, 2007 respectively, the Tłı̨chǫ Government and ENR 

submitted letters to the Board indicating that they were making substantial progress but 

required an extension to September 28, 2007 in order to develop a new joint ɂekwǫ̀ 

management proposal. The WRRB was concerned that any further adjournments could 

adversely affect the interests of other Parties affected by the proposal. ENR had already 

taken steps to implement portions of its proposal on the grounds that an emergency 

situation existed. Further extension of the proceeding to accommodate consultation 

which, in the Board’s view should have taken place before the proposal was advanced, 

seemed inconsistent with the urgency asserted by ENR. For these reasons, the WRRB 

decided not to grant a further adjournment of its proceeding.   

 

Based on the WRRB’s review of the evidence presented during the proceedings, the 

Board recommended that ENR’s proposal to undertake management actions to reduce 
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the harvest of the Bathurst ɂekwǫ̀ herd not be implemented as submitted. The WRRB 

strongly encouraged ENR and the Tłı̨chǫ Government to continue their consultations 

towards the development of a Joint Proposal for the management of the Bathurst ɂekwǫ̀ 

herd. Additionally, the WRRB indicated that any future management actions that 

propose to limit any component of the harvest to a particular number, including zero, 

would be treated as a proposal for the establishment of a TAH.   

 

Additional details of the 2007 proceeding can be found in Appendix B.  

 

4.2. 2010 Proceeding  

 

In June 2009, GNWT conducted a calving ground photographic survey and estimated 

the Kǫ̀k’èetı̀ ekwǫ̀ herd size was about 31,900 ɂekwǫ̀. On November 5, 2009, TG and 

GNWT submitted a Joint Proposal on Caribou Management Actions in Wek’èezhìı, 
which proposed nine management actions and eleven monitoring actions, including 

harvest limitations, for the Kǫ̀k’èetı̀, Sahtì and Beverly/Ahiak ekwǫ̀ herds. While TG and 

GNWT agreed on the majority of actions set out in the proposal, there was no 

agreement reached on the proposed levels of Indigenous harvesting.  

 

Upon review of the proposal, the WRRB held that any restriction of harvest or 

component of harvest to a specific number of animals would constitute a TAH. Thus, the 

Board ruled that it was required to hold a public hearing. Registered Parties were 

notified on November 30, 2009 of the Board’s decision to limit the scope of the public 

hearing to Actions 1 through 5 of the Joint Proposal, which prescribed limitations on 

harvesting. All other proposed actions were addressed through written submissions to 

the Board. Originally scheduled for January 11-13, 2010, the public hearing on Action 1 

to 5 took place March 22-26, 2010 in Behchokǫ̀, NT. Once the evidentiary phase of the 

proceeding was completed, TG requested the WRRB adjourn the hearing in order to 

give TG and GNWT time to work collaboratively to complete the joint management 

proposal.  

 

On May 31, 2010, TG and GNWT submitted the Revised Joint Proposal on Caribou 
Management Actions in Wek’èezhìı. This revised proposal changed the original 

management and monitoring actions and incorporated an adaptive co-management 

framework and rules-based approach to harvesting levels. TG and GNWT were able to 

reach an agreement on Indigenous harvesting. Therefore, the WRRB reconvened its 

public hearing on August 5-6, 2010 in Behchokǫ̀, NT, where final presentations, 

questions and closing arguments were made. 
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On October 8, 2010, the WRRB submitted its final recommendations and reasons for 

decision report to TG and GNWT.22 Many of the recommendations were related to the 

Kǫ̀k’èetı̀ ekwǫ̀ herd and relevant management actions vital for herd recovery, including 

harvest restrictions. The Board also made harvest recommendations for the Sahtì ekwǫ̀ 

and Beverly/Ahiak ekwǫ̀ herds. 

 

The Board recommended a harvest target of 300 (+ 10%) Kǫ̀k’èetı̀ ekwǫ̀ per year for 

harvest seasons 2010/11, 2011/12, and 2012/13 in Wek’èezhìı. Further, the Board 
recommended that the ratio of bulls harvested to cows should be 85:15. Although the 

evidence suggested that even if all harvest of the Kǫ̀k’èetı̀ ekwǫ̀ herd stopped there was 

no guarantee that the herd would stabilize and begin to grow, the Board concluded that 

a limited harvest of 270-330 Kǫ̀k’èetı̀ ekwǫ̀ with 60 or fewer cows was an appropriate 

management option to help Indigenous peoples maintain important cultural linkages 

with ɂekwǫ̀ while minimizing the impact of harvest on the herd. Additionally, the WRRB 

recommended that all commercial, outfitted and resident harvesting of the Sahtì ekwǫ̀ 

herd in Wek’èezhìı be set to zero.  
 

The WRRB made additional ɂekwǫ̀ management and monitoring recommendations to 

TG and GNWT, specifically implementation of detailed scientific and Tłı̨chǫ knowledge 

(TK) monitoring actions and implementation of an adaptive co-management framework. 

  

The WRRB also recommended to the Minister of CIRNAC (formerly Indian and Northern 

Affairs Canada) and GNWT to collaboratively develop best practices for mitigating 

effects on ɂekwǫ̀ during calving and post-calving, including the consideration of 

implementing mobile ɂekwǫ̀ protection measures, and for monitoring landscape 

changes, including fires, industrial exploration, and development, to assess potential 

impacts to ɂekwǫ̀ habitat. 

 

The Board recommended that the harvest of dìga should be increased through 

incentives but that focused dìga control not be implemented. The Board understood if 

TG and GNWT were to plan for focused dìga control in the future, a management 

proposal would be required for WRRB consideration.  

 

Of the 57 recommendations made in 2010 and accepted or varied by TG and GNWT, 

the Board has evidence that only 18 have been fully implemented. Specifically, the 

closure of commercial, outfitted and resident harvesting for the Kǫ̀k’èetı̀, Sahtì and 

Beverly/Ahiak ɂekwǫ̀ herds; the establishment and allocation of a harvest target for the 

Kǫ̀k’èetı̀ ekwǫ̀ herd; the implementation of monitoring the density of cows on the calving 

grounds; the development and implementation of a scientific conservation education 

program; the establishment of the Barren-ground Caribou Technical Working Group 

 
22 PR (BATH 2019): 037 - Report on a Public Hearing Held by the Wek’èezhìı Renewable Resources Board 22-26 
March 20105-6 August 2010 Behchokǫ̀, NT. 
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(BGCTWG); the ongoing discussions with the Government of Nunavut (GN) to identify 

opportunities for calving ground protection; the collaborative work to meet the 

obligations of Section 12.11 of the Tłı̨chǫ Agreement; the hiring of a TG Wildlife 

Coordinator to increase capacity to ensure full participation in monitoring and 

management of ɂekwǫ̀; the removal of GNWT’s Emergency Interim Measures following 

the implementation of recommendations by January 1, 2011; the consultation with 

Tłı̨chǫ  communities about Board recommendations prior to January 1, 2011; the 

development of a detailed implementation and consultation plan; and the development 

and implementation of an effective enforcement and compliance program. 

 

Implementation of the remaining accepted recommendations appears to the WRRB to 

be incomplete, including the development of a government position regarding 

reinstatement of outfitting and resident harvesting in Wek’èezhìı; the negotiation of 
harvesting overlap agreements with the Sahtú and Nunavut; the implementation of the 

Special Project, Using Tłı̨chǫ Knowledge to Monitor Barren Ground Caribou of the 

overall Tłı̨chǫ Research and Monitoring Program; the implementation of TK and 

scientific ɂekwǫ̀ monitoring actions; the development of criteria to evaluate when 

management actions are to be revised; and the development of a land use plan for 

Wek’èezhìı.  
 

Additional details of the 2010 proceeding can be found in Appendix C and a review of 

the 2010 WRRB Recommendations is found in Appendix D.  

 

4.3. 2016 Proceeding 

 

In June 2015, GNWT conducted a calving ground photographic survey and estimated 

the Kǫ̀k’èetı̀ ekwǫ̀ herd had declined to 19,769 ɂekwǫ̀. In December 2015, TG and 

GNWT submitted the Joint Proposal on Caribou Management Actions for the Bathurst 
Herd: 2016-2019 to the Board outlining proposed management actions for the Kǫ̀k’èetı ̀
ekwǫ̀ herd in Wek’èezhìı, including new restrictions on hunter harvest, predator 
management, and ongoing monitoring. More specifically, TG and GNWT proposed 

implementing a herd wide TAH of zero ɂekwǫ̀ and conducting a feasibility assessment 

of a full range of dìga management actions. The WRRB considered the proposed 

restriction of harvest as the establishment of a TAH and, therefore, was required to hold 

a public hearing. The public hearing took place February 23-24, in Yellowknife, NT.  

 

In order to allow careful consideration of all the evidence on the record and to meet 

deadlines for legislation to implement a Board decision, the WRRB decided to prepare 

two separate reports to respond to the proposed management actions in the joint 

management proposal. The first report, Part A, dealt with the proposed harvest 

management actions that required regulation changes in order for new regulations to be 

in place for the start of the 2016/17 harvest season, as well as the proposed dìga 
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feasibility assessment. The second report, Part B, dealt with additional predator 

management actions, biological and environmental monitoring, and cumulative effects. 

 

On May 26, 2016, the WRRB submitted its final determinations and recommendations 

and Part A Reasons for Decision Report to TG and GNWT.23 The WRRB determined 

that a TAH of zero ɂekwǫ̀ should be implemented for all users of the Kǫ̀k’èetı̀ ekwǫ̀ herd 

within Wek’èezhìı for the 2016/17, 2017/18, 2018/19 harvest seasons.  
 

The Board recommended that TG and GNWT agree on an approach for designating 

zones for aerial and ground-based surveillance throughout the fall and winter harvest 

seasons from 2016 to 2019. Additionally, the WRRB recommended weekly 

communication updates and timely implementation of hunter education programs for all 

harvesters of the Kǫ̀k’èetı̀ ekwǫ̀ herd. 

 

The WRRB recommended that the dìga feasibility assessment set out in the proposal 

be led by the Board with input and support from TG and GNWT. The Board continued to 

support the implementation of the Community-based Dìga Harvesting Project as a 

training program, subject to several conditions 

 

On September 27, 2016, the WRRB submitted its final recommendations and Part B 

Reasons for Decision Report to TG and GNWT.24 The WRRB recommended 

consultations with Tłı̨chǫ communities to determine a path forward for implementation of 

Tłı̨chǫ laws to continue the Tłı̨chǫ way of life and maintain their cultural and spiritual 

connection with ɂekwǫ̀. 

 

In addition, the WRRB recommended several TK research and monitoring programs 

focusing on dìga, Sahcho (grizzly bear), stress and other impacts on ɂekwǫ̀ from collars 

and aircraft over-flights, and an assessment of quality and quantity of both summer and 

winter forage. 

 

The Board recommended a biological assessment of sahcho as well as requesting that 

the BGCTWG prioritize biological monitoring indicators and develop thresholds under 

which management actions can be taken and evaluated. All scientific and TK monitoring 

data will be provided to BGCTWG annually to ensure ongoing adaptive management. 

 

The WRRB recommended the implementation of Tłı̨chǫ Land Use Plan Directives as 

well as completing a Land Use Plan for the remainder of Wek’èezhìı. In addition, the 
completion of the Bathurst Caribou Range Plan and the long-term Bathurst Caribou 

 
23 PR (BATH 2019): 040 - Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst 
ekwǫ̀  (Barren-ground caribou) Herd - Part A. 
24 PR (BATH 2019): 041 - Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst 
ekwǫ̀ (Barren-ground caribou) Herd - Part B. 
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Management Plan were requested with measures to be implemented in the interim to 

provide guidance to users and managers of the Kǫ̀k’èetı̀ ekwǫ̀ herd range.  

 

The Board also recommended the development of criteria to protect key ɂekwǫ̀ habitat, 

including Nǫɂokè (water crossings) and Tataa (corridors between bodies of water), 

using the Conservation Area approach in the NWT’s Wildlife Act, offsets and value-at 

risks in a fire management plan.  Additionally, the WRRB recommended the continued 

refinement of the Inventory of Landscape Change, the integration of Wildlife and Wildlife 

Habitat Protection Plans and Wildlife Effects Monitoring Programs objectives for 

monitoring the effects of development on ɂekwǫ̀ in Wek’èezhìı, and the development of 
monitoring thresholds for climate indicators 

 

Of the one determination made by the Board and 25 recommendations accepted or 

varied by TG and GNWT, only the determination and seven recommendations have 

been fully implemented. Specifically, the establishment of a zero harvest for the Kǫ̀k’èetı̀ 
ekwǫ̀ herd; the establishment and implementation of the Mobile Core Bathurst Caribou 

Conservation Area (MCBCCA); the regular provision of updates on aerial and ground-

based compliance surveillance of the Kǫ̀k’èetı ̀ekwǫ̀ herd; the implementation of the 

GNWT’s Hunter Education Program; the completion of a collaborative feasibility 

assessment of options for dìga management; the completion of the Bathurst Caribou 

Range Plan (BCRP); the update and refinement of the Inventory of Landscape Change; 

and, the completion and implementation of the Wildlife Management and Monitoring 

Plan guidelines. 

 

The remaining accepted recommendations appear to the Board to be incomplete, 

including providing regular harvest updates; conducting TK research on sahcho 

predation on ɂekwǫ̀, and their relationship with ɂekwǫ̀, other wildlife and people; 

conducting a collaborative sahcho biological assessment; conducting TK research 

about stress and impacts on ɂekwǫ̀ and people related to collars and aircraft over-

flights; prioritizing biological monitoring indicators in order of need for effective 

management and developing thresholds under which management actions can be 

taken and evaluated; developing a land use plan for Wek’èezhìı; investigating the 
potential use of offsets for ɂekwǫ̀ recovery; conducting a TK monitoring project with 

elders to document how climate conditions have affected preferred summer forage and 

impacted ɂekwǫ́ fitness; and developing monitoring thresholds for climate indicators. 

 

Additional details of the 2016 proceeding can be found in Appendix E and a review of 

the 2010 WRRB Recommendations are in Appendix F.  
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5.0. Summary of 2019 Wildlife Management Proposal and Board Process 

 

On January 22, 2019, the TG and GNWT submitted the “Joint Proposal on Management 
Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) Herd: 2019 – 2021” to the Board 

outlining proposed management actions for the Kǫk’èetı̀ ekwǫ̀ herd in Wek’èezhìı.25 The 

management actions proposed by TG and GNWT in the Joint Proposal were grouped 

under the five categories: harvest, predators, habitat and land use, and education as 

well as research and monitoring. 

 

More specifically, TG and GNWT proposed the following: 

 

• Harvest: maintaining a TAH of zero (0) for Kǫk’èetı̀ ekwǫ̀; continuing use of the 

MCBCCA; continuing regular aerial and ground-based surveillance of the 

MCBCCA through the fall and winter seasons; maintaining frequent contact with 

Government of Nunavut regarding harvest of Kǫ̀k’èetı̀ ekwǫ̀ in Nunavut; 

• Predators: submitting a separate TG-GNWT joint management proposal on 

reduction of dìga numbers on the Sahtì and Kǫ̀k’èetı ̀ekwǫ̀ herd ranges; 

increasing incentives for dìga harvesters in an area centered on the collar 

locations of wintering Kǫ̀k’èetı̀ ekwǫ̀; continuing to develop a program to train 

dìga harvesters using culturally acceptable methods on the winter range; 

collaborating with GN about predator management; 

• Habitat & Land Use: finalizing, endorsing and implementing the Bathurst Caribou 

Range Plan (BCRP) by 2019; supporting Indigenous governments and 

organizations to conduct additional work to identify key landscape features and 

areas of significance to ɂekwǫ̀ in order to better conserve and manage ɂekwǫ̀ 

habitats;  

• Education: increasing education and public awareness to improve knowledge of 

ɂekwǫ̀, promoting respectful hunting practices to reduce wastage and wounding; 

expanding TG on-the-land programs focused on continued use and maintenance 

of traditional sites and trails; and, 

• Research & Monitoring: increasing biological monitoring of the Kǫ̀k’èetı̀ ekwǫ̀ 

herd, including conducting population surveys carried out at two-year intervals, 

increasing radio collars to 70, suspending June calving reconnaissance surveys 

in years between photo survey years, conducting annual composition surveys in 

June, October and March/April to assess productivity and mortality rates; 

continuing accurate harvest reporting and improving body condition assessment 

of harvested ɂekwǫ̀; supporting the expansion of the Tłı̨chǫ Ekwǫ̀ Nàxoède K’è 

(formerly the Boots on the Ground) program; supporting continued research into 

factors contributing to ɂekwǫ̀ declines. 

 
25 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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The Board initiated its 2019 Bathurst Caribou Herd Proceeding on January 30, 2019 

and established an online public registry: http://www.wrrb.ca/public-information/public-

registry. On February 4, 2019, public notice of the WRRB decision to open a proceeding 

for the Kǫk’èetı ̀ekwǫ̀ herd was provided to potentially interested organizations in and 

out of Wek’èezhìı via email, WRRB website, social media and radio. The WRRB 

requested parties to provide written comments on the Joint Management Proposal by 

March 15, 2019. 

 

The Board received a letter from the Minister of ENR on February 26, 2019, which 

requested parties on the distribution list to provide written comments on the Joint 

Management Proposal by April 5, 2019. As such, on March 4, 2019, the WRRB gave 

notice of its revised proceeding schedule, extending its public comment period to April 

5, 2019. The Board received public comment from Canadian Arctic Resources 

Committee (CARC) on January 29, 2019, Alternatives North on February 27, 2019 and 

the Łutsel K’e Dene First Nation (LKDFN) on April 5, 2019. 

 

On March 14, 2019, a letter was sent to the Nunavut Wildlife Management Board 

(NWMB) informing them of the WRRB’s Kǫ̀k’èetı̀ ekwǫ̀ proceeding. Sine the Kǫ̀k’èetı̀ 
ekwǫ̀ herd is a migratory species that moves between the Northwest Territories and 

Nunavut, the WRRB is requested that the NWMB identify whether further consultation 

by the Board was required prior to a final decision on TG and GNWT’s joint 

management proposal.  Additionally, the NWMB was requested to update the WRRB on 

any processes related to the Kǫ̀k’èetı̀ ekwǫ̀ herd that were underway in Nunavut. To 

date, no response has been received. 

 

The proceeding was conducted in accordance with the WRRB’s Rules of Procedure, 
June 14, 2017.26 The Board requested that GNWT provide a compilation of any 

comments received through its consultations by April 10, 2019. The GNWT confirmed 

that no comments were received in response to their consultation letter on April 12, 

2019. As such, the public record was closed on April 12, 2019. 

 
Throughout the proceeding, GNWT assured the WRRB that submission of the 2018 

Bathurst Caribou Calving Ground Survey Report was imminent. Unfortunately, as of 

June 7, 2019, the report was not available from the GNWT; therefore the WRRB 

adjourned the 2019 Bathurst Caribou Herd Proceeding until July 19, 2019 to allow 

GNWT the time necessary to complete and provide the 2018 Bathurst Caribou Calving 

Ground Survey Report. The report was provided to the WRRB on July 17, 2019. 

 

 
26 https://wrrb.ca/sites/default/files/WRRB%20Rules%20of%20Procedure%2014jun2017_1.pdf. 

http://www.wrrb.ca/public-information/public-registry
http://www.wrrb.ca/public-information/public-registry
https://wrrb.ca/sites/default/files/WRRB%20Rules%20of%20Procedure%2014jun2017_1.pdf
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The Board reopened the record in this proceeding to post the 2018 Bathurst Calving 

Ground Survey Report as well as additional documents to the registry to assist with the 

completion of the final Reasons for Decision Report.  

 

The public record was closed again on September 3, 2019 and the WRRB’s 

deliberations followed. 

 

6.0. Is there a Conservation Concern for the Kǫk’èetì Ekwǫ̀ Herd?  

 

Based on the WRRB’s review of Sections 12.6.1 and 12.6.2 of the Tłı̨chǫ Agreement, 

the first question which must be answered is whether there is a conservation concern 

with respect to the Kǫk’èetì ekwǫ̀ herd. If the WRRB is not convinced that there is a 

Kǫk’èetì ekwǫ̀ management problem, it does not have the authority to recommend 

harvest limitations on Tłı̨chǫ citizens. 

 

During its 2016 Kǫk’èetì ekwǫ̀ proceeding, the Board repeatedly heard from 

governments, communities and members of the public of their concerns over the 

continued decrease of the Kǫk’èetì ekwǫ̀ herd, including recognition of the rapid rate of 

the decline. Vital rates associated with the herd, including the cow survival rate, calf 

recruitment, and pregnancy rate, all indicated that the herd would likely continue to 

decline. Despite the uncertainty, GNWT noted that to facilitate herd recovery and to 

once again provide harvesting opportunities for traditional users, that “timely 
conservation-based management actions are needed”.27 Additionally, TG stated that “in 
a time of crisis for caribou – closure of Aboriginal harvesting of caribou … are difficult 
but necessary actions”.28  

 

Despite all of the management actions taken over the past 12 years, the Kǫk’èetì ekwǫ̀ 

herd is still declining, and recovery of the herd remains uncertain. Additionally, in 2016, 

the Committee on the Status of Endangered Wildlife in Canada assessed ɂekwǫ̀ as 

Threatened. The status of ɂekwǫ̀ under federal Species at Risk legislation is currently 

under review. Within the NWT, ɂekwǫ̀ were assessed by the Species at Risk Committee 

as Threatened in 2017 and were later listed as Threatened under the NWT Species at 
Risk Act in 2018.29 A draft ɂekwǫ̀ recovery strategy is currently undergoing public 

review. 

 

The Board also notes that there is no current management or action plan for the 

Kǫk’èetı̀ ekwǫ̀ herd. The Bathurst Caribou Advisory Committee (BCAC) was established 

in 2016 to advise on the management of the Kǫk’èetı̀ ekwǫ̀ herd and its habitat, 

 
27 PR (BATH 2019): 040 – Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst 
ekwǫ̀ (Barren-ground caribou) Herd - Part A. 
28 Ibid. 
29 https://www.nwtspeciesatrisk.ca/species/barren-ground-caribou. 

https://www.wrrb.ca/sites/default/files/Reasons%20for%20decisions%20related%20to%20a%20joint%20proposal%20for%20the%20management%20of%20the%20Bluenose-East%20%28Barren-ground%20caribou%29%20Herd_0.pdf
https://www.nwtspeciesatrisk.ca/species/barren-ground-caribou
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including addressing and reconciling the various factors affecting the herd, including 

harvest, predation, environmental conditions, and land disturbance. In May 2019, the 

BCAC hired a technical writer to prepare a management plan as well as an action plan 

to implement the actions outlined in the management plan. At this time, a draft is not yet 

available. 

 

The Kǫk’èetı̀ ekwǫ̀ herd continues to decline at a rapid rate. ʔekwǫ̀ have been both 

nationally and territorially assessed as threatened as well as listed as threatened in the 

Northwest Territories. Currently, there are no recovery documents available nor any 

management or action plans in place. Therefore, the WRRB continues to believe that 

there is a serious conservation concern for the Kǫk’èetı̀ ekwǫ̀ herd. 

 

7.0. WRRB’s Recommendations 

  

7.1. Introduction 

 

The WRRB is highly concerned about the need for effective and timely actions and this 

was a substantial consideration in the development of the determinations and 

recommendations outlined in this report.  

 

Consistent with the requirements of the Tłı̨chǫ Agreement, the WRRB is taking a 

precautionary approach30 as well as learning from the experience of the 2016 TAH, 

which did not on its own achieve the objective of halting the decline. Reducing harvest 

and predation are the two management actions that most directly and immediately 

affect ɂekwǫ̀ survival rates.  

 

While the WRRB was previously most concerned about harvest and predation reducing 

Kǫk’èetì ekwǫ̀ survival, the Board is now also concerned with the need for a 

precautionary approach to management given that the rapid decline has partly been 

caused by the emigration of cows abandoning their traditional Kǫk’èetì ekwǫ̀ calving 

ground. The Board also recognizes the importance of a healthy habitat, efficient and 

effective monitoring that can rapidly inform management decisions (adaptive 

management), and the support and understanding of an informed public. Therefore, in 

addition to the urgency of actions to halt the decline, the WRRB has recommendations 

on habitat, adaptive management, and education. In particular, the WRRB is concerned 

that the need to protect calving cows and newborn calves is more essential than ever. 

 

 
30 Section 12.1.5(c) of the Tłı̨chǫ Agreement. 
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7.2. Harvest & Harvest Monitoring 

 
7.2.1. Introduction 
 

A TAH is defined in the Tłı̨chǫ Agreement, “in relation to a population or stock of wildlife, 
the total amount of that population or stock that may be harvested annually”. Section 

12.5.5(a)(i) of the Tłı̨chǫ Agreement sets out that the WRRB has sole responsibility for 

making a final determination with respect to a TAH for Wek’èezhìı.31  

 

In 2016, the Board had determined that the seriousness of the Kǫk’èetì ekwǫ̀ herd’s 

decline warranted a TAH of zero in Wek’èezhìı for the 2016/17, 2017/18, and 2018/19 

harvest seasons despite the difficulties this was sure to cause for people. However, the 

zero TAH has not been accompanied by a halt in the decline and, in 2019, TG and 

GNWT proposed continuing the zero harvest of Kǫk’èetì ekwǫ̀. A difficulty in enforcing 

the harvest restriction is that, in some winters, ɂekwǫ̀ from neighboring herds may 

overlap with the Kǫk’èetì ekwǫ̀ herd. GNWT and TG proposed in 2016 and again in 

2019 that a core mobile zone was the most effective way to differentiate between ɂekwǫ̀ 

herds when their winter distribution overlapped.  

 

7.2.2. Proponent’s Evidence  
 

The Joint Proposal compared the 2015 and 2018 estimates of herd size based on 

calving ground aerial photographic surveys to report an accelerated decline in the 

Kǫk’èetì ekwǫ̀ herd size. The herd has declined by half from 19,769 in 2015 to 8,207 in 

2018. Therefore, the rate of decline from 2015 to 2018 is approximately 29% a year.32 

Given the current herd size and rate of decline, TG and GNWT proposed to maintain 

the zero TAH and to rely on the MCBCCA.  

 

TG and GNWT outlined in the Joint Proposal that currently, adaptive management is 

used in managing the MCBCCA. Established in 2011, the Barren-ground Caribou 

Technical Working Group (BGCTWG), which reviews annual biological monitoring 

information, is composed of representatives from TG, GNWT and the WRRB.33 The 

BGCTWG is responsible for managing the MCBCCA, including developing and 

implementing the “Rules for Definition of the Mobile Core Bathurst Caribou 
Conservation Area” The Rule includes specific thresholds where changes to the 

MCBCCA are made, and the rule is updated annually. The current rule, revised in 

November 2018, recommends that 40 or more collars should be placed on the Kǫk’èetì 

 
31 Section 12.5.5(a)(i) of the Tłı̨chǫ Agreement. 
32 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
33 PR (BATH 2019): 037 - Report on a Public Hearing Held by the Wek’èezhìı Renewable Resources Board 22-26 

March 20105-6 August 2010 Behchokǫ̀, NT. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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ekwǫ̀ herd to define its distribution for purposes of the mobile zone and that TG and 

GNWT should jointly evaluate effectiveness of the Mobile Core Area in 2019.34    

 

The Joint Proposal states that “the current small and declining number of mature ɂekwǫ̀ 
in the Bathurst herd is a critical conservation status that requires implementation of an 
integrated suite of recovery management actions that continue and support the Total 
Allowable Harvest (TAH) of zero (0) established in 2016 (Determination #1-2016 in 
WRRB 2016a) along with enhanced monitoring.”35 

 

The Joint Proposal lists that the key population processes in the Kǫk’èetì ekwǫ̀ herd that 

have likely contributed to its continued rapid decline are:  

 

1) relatively low rates of survival (i.e. high rates of mortality) in adult female ɂekwǫ̀; 

and 

2) low and variable rates of productivity that generally reflect a combination of low 

fecundity and poor calf survival rates (i.e. calf recruitment).36 

 

The Joint Proposal also mentions as a third factor the emigration of cows from the 

Kǫk’èetì ekwǫ̀ calving ground. 

 

TG and GNWT recommend that the TAH for the Kǫk’èetì ekwǫ̀ herd remain at zero in 

the Northwest Territories, and be reviewed within two years, following completion of the 

next Kǫk’èetì ekwǫ̀ herd calving ground survey and analyses of available demographic 

data (as per WRRB Determination #1-2016; WRRB 2016a). 

 

TG and GNWT recommend the continuation of the MCBCCA as the means for 

managing and implementing the TAH of zero for the Kǫk’èetì ekwǫ̀ herd.  

 

7.2.3. Other Parties’ Evidence 
 
Alternatives North stated that they couldn’t find evidence that the TAH of the Kǫ̀k’èetı̀ 
ekwǫ̀ herd is zero.37 They noted that there is no assessment for the accuracy of 

reporting numbers in sex and composition of harvested Sahtì ekwǫ̀ from the overlapping 

range; as such, it is most likely that Kǫ̀k’èetı̀ ekwǫ̀ are getting harvested as well.38 

 

“Given the state of the Bathurst Herd, we ask the Board to ensure much more 
clarity and certainty that harvest of these animals is actually zero, or what the 

 
34 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. Appendix A. 
35 Ibid.  
36 Ibid. 
37 PR (BATH 2019): 006 - Alternatives North Submission to 2019 Bathurst Caribou Proposal. 
38 Ibid. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/Alternatives%20North%20submission%20Feb%202019.pdf
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sex, age and size of the unintended harvest is. These numbers should be 
compiled and publicly reported.”39 

 

CARC believes that reliance upon the untested MCBCCA as a method to control 

harvest is ineffective. CARC identified the vulnerability to errors due to the proponent’s 

identification of “few Bathurst or Bluenose-East caribou were taken”.40 

 

LKDFN does not believe subsistence harvesting is the cause of the rapid decline, as the 

harvest restrictions were put in place almost 10 years ago and the decline of the 

Kǫk’èetì ekwǫ̀ herd is still increasing.41 LKDFN stated that GNWT does not report the 

effectiveness of the zero TAH or the MCBCCA.42 LKDFN requests that this information 

become available in order to ascertain the effectiveness. Based on information from 

LKDFN environmental monitor reports from early March 2019, Kǫ̀k’èetı̀ ekwǫ̀ were 

being killed on the boundary of the MCBCCA and the ice road.43 This creates issues as 

the GNWT can’t check carcasses of already deceased animals and cannot stop people 

from using the ice road. LKDFN would like to see the TAH of zero continue to be 

enforced for the next two years and carried over across the border into Nunavut as 

well.44 

 

7.2.4. Analysis and Recommendation 
 

The evidence available to the Board is that the decline of the Kǫk’èetì ekwǫ̀ herd has 

accelerated since 2015 and that the underlying mechanisms have changed and become 

more complex. The evidence for the decreasing trend in herd size is from population 

estimates from aerial photographic and visual surveys over the Kǫk’èetì ekwǫ̀ herd’s 

calving grounds in 2015 and 2018.45 The Board finds that the survey methods and 

analyses for estimated herd size are clear and consistent with previous surveys. 

 

The 2018 calving ground survey report concluded that adult cow survival was low, and 

that productivity was low and annually variable.46 However, the 2019 Joint Proposal 

only used information up to 2015.47 More recent information and analyses became 

 
39 PR (BATH 2019): 006 - Alternatives North Submission to 2019 Bathurst Caribou Proposal. 
40 PR (BATH 2019): 004 - CARC to WRRB Re: Joint Management Proposal for Bathurst Caribou. 
41 PR (BATH 2019): 012 - Łutsel K'e Dene First Nation Submission to 2019 Bathurst Caribou Proposal. 
42 Ibid. 
43 Ibid. 
44 Ibid. 
45 PR (BATH 2019): 020 – An Estimate of Breeding Females and Analyses of Demographics for the Bluenose-East 
Herd of Barren-ground caribou: 2015 Calving Ground Photographic Survey; and PR (BATH 2019): 015 - Estimates of 
Breeding Females & Adult Herd Size and Analyses of Demographics for the Bathurst Herd of Barren-Ground 
Caribou: 2018 Calving Ground Photographic Survey. 
46 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
47 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 

https://www.wrrb.ca/sites/default/files/Alternatives%20North%20submission%20Feb%202019.pdf
https://www.wrrb.ca/sites/default/files/Joint%20Proposal%20CARC%20Letter%2029jan19.pdf
https://www.wrrb.ca/sites/default/files/LKDFN%20comments%20to%20Bathurst%20Caribou%20Joint%20Management%20Proposal.pdf
https://www.wrrb.ca/sites/default/files/LKDFN%20comments%20to%20Bathurst%20Caribou%20Joint%20Management%20Proposal.pdf
https://www.wrrb.ca/sites/default/files/An%20Estimate%20of%20Breeding%20Females%20and%20Analyses%20of%20Demographics%20for%20the%20Bluenose-east%20Herd%20of%20Barren-Ground%20Caribou%202015%20Calving%20Ground%20Photographic%20Survey_0.pdf
https://www.wrrb.ca/sites/default/files/An%20Estimate%20of%20Breeding%20Females%20and%20Analyses%20of%20Demographics%20for%20the%20Bluenose-east%20Herd%20of%20Barren-Ground%20Caribou%202015%20Calving%20Ground%20Photographic%20Survey_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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available in July 2019 as part of the June 2018 calving ground survey report which 

showed that survival rates for adult cows have increased since 2015.48 As illustrated in 

Figure 3 for 2015-2018, adult cow survival averages 85% a year which is close to the 

88% required for a stable herd when productivity (pregnancy rate and calf survival) is 

0.31 (the average for 2015-2017).49 The WRRB notes that adult cow survival has 

improved since 2015 and the season of mortality has shifted from the summer to the 

winter (Figure 4). 

 

 
Figure 3. Annual Survival rate estimates 1996-2018 for Kǫ̀k’èetı̀ Ekwǫ̀ adult 

females based on collared female ɂekwǫ̀.50 

 

 
48 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
49 Ibid. 
50 Ibid. 
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Figure 4. Summary of monthly collared cow mortality data for Kǫ̀k’èetı̀ Ekwǫ̀ 

2009-2018.51 

 

In summary, while adult cow survival has increased since 2015, the Joint Proposal 

indicates that fecundity (percentage of breeding aged cows that calve) and calf survival 

are still less than that needed for recovery of the herd.52 In addition, emigration has 

become a factor in the accelerated decline. Although the Joint Proposal acknowledged 

a role for emigration, analyses were not included but became available in July 2019.53  

 

In June 2018, the Kǫk’èetì ekwǫ̀ calving ground, for the first recorded time since about 

1990, had low densities on either side of Bathurst Inlet. 2018 was also the first year that 

 
51 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey.  
52 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
53 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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3 of the 11 collared cows, identified as Kǫk’èetì ekwǫ̀ cows based on their 2017 calving 

location, moved to the neighboring Beverly/Ahiak’s calving ground.54 Subsequently, one 

of these cows died in July and the other two cows stayed with the Beverly/Ahiak herd. In 

June 2019, three different cows (of 17 cows collared) with previous calving locations on 

the Kǫk’èetì ekwǫ̀ calving ground moved to and calved on the Beverly/Ahiak herd’s 

calving ground.55  

 

GNWT used both computer modelling and field data to report on how the 

aforementioned emigration may represent almost a third of the breeding cows in 2018 

emigrating to the Beverly/Ahiak calving ground.56 The Board concludes that this 

emigration is contributing to the rate of decline for the Kǫk’èetì ekwǫ̀ herd. The Board 

does question however, the harvest levels used in modelling, which are a constant rate 

for 2010 to 2018 of 5 cows and 70 bulls compared to 5000 cows and 2000 bulls for 

2001 to 2009.57 

 

The Board acknowledges the encouraging trend for 2015-2017 in increased survival of 

adult cows but notes that pregnancy and calf survival vary annually. Given the 

continued decline and very small size of the Kǫk’èetì ekwǫ̀ herd, and despite the 

uncertainty about under-lying causes and the implications of emigration, the Board has 

no evidence to revise its 2016 determination for the zero TAH.   

 

Determination #1-2019 (Kǫk’èetì Ekwǫ̀): Total Allowable Harvest 

The Board determines that a TAH of zero for all users of the Kǫk’èetì ekwǫ̀ herd for 

2019/20 and 2020/21 harvest seasons. For further clarification, the absolute number 

of ekwǫ̀ that can be harvested from the Kǫk’èetì ekwǫ̀ herd in Wek’èezhìı is zero. 
 

The TG and GNWT Joint Proposal did not include evidence on the effectiveness of 

monitoring the zero TAH. While the Joint Proposal did acknowledge that “few Bathurst 
or Bluenose-East Caribou were taken (based on the locations of reported kills relative to 
distributions of collared ɂekwǫ̀)”58 but no details were provided or referenced. The Joint 

Proposal did not provide a summary or reference to reports about the effectiveness of 

community monitors, check stations, patrols or monitoring results for the MCBCCA. The 

Joint Proposal also did not summarize or refer to evidence about the frequency and 

extent of overlap in neighboring herd’s wintering distribution. 

 

 
54 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
55 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
56 Ibid. 
57 Ibid. 
58 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. Appendix A. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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The Joint Proposal’s lack of evidence for the effectiveness of the harvest monitoring and 

whether the MCBCCA reduces the risk of inadvertent harvesting creates difficulties for 

the WRRB. Of particular concern is that the Joint Proposal does not assess or reference 

assessments of the annual degree of overlap of neighboring herds during the winter, 

which may increase the risk of inadvertent harvest of Kǫk’èetì ekwǫ̀. The Board is 

aware that given the herd’s current low numbers and high rate of decline, even a low 

number of ɂekwǫ̀ inadvertently harvested could increase risk to the Kǫk’èetì ekwǫ̀ herd. 

The Board also notes that LKDFN and CARC questioned the effectiveness of the 

MCBCCA.59 

 

While the Board notes that TG and GNWT propose to evaluate the MCBCCA and to 

report to WRRB sometime in 2019, the Board needs to be confident that the evaluation 

will meet the Board’s concerns. To be specific, the Board has two concerns: 

 

I. The annual variation and any trends in the extent and definition of the overlap in 

the winter distribution of neighboring herds; and, 

II. How the community-based harvest monitoring and check stations are integrated 

into describing the effectiveness of the MCBCCA. 

 

Recommendation #1-2019 (Kǫk’èetì Ekwǫ̀): Effectiveness of Mobile Zone 

To determine if the MCBCCA is functioning as intended, GNWT and TG will analyze 

the extent of overlap of neighboring herds during early to late winter in order to 

complete a quantitative assessment to evaluate the effectiveness of the MCBCCA 

and the risk of inadvertent harvesting of Kǫk’èetì Ekwǫ̀ and report to the WRRB with 

this assessment by February 1, 2020.  

 

The uncertainty about the harvest levels and why they vary so much annually will not be 

solved simply by improved reporting and analyses. The reported variability also 

suggests that a better understanding of harvesting from the community perspective is 

essential. This can be achieved by an increase in community monitoring and more 

detailed reporting.   

 

Harvest monitors not only provide critical information on harvest, but they are also a link 

between communities and responsible governments. Harvest monitors are on the front 

lines and can collect real-time information from harvesters on the health of the animals, 

and the herd. However, if ɂekwǫ̀ are abundant around the community, harvest monitors 

can be overworked, which can be a safety concern.  

 

 

 
59 PR (BATH 2019): 012 - Łutsel K'e Dene First Nation Submission to 2019 Bathurst Caribou Proposal; and PR 
(BATH 2019): 004 - CARC to WRRB Re: Joint Management Proposal for Bathurst Caribou. 

https://www.wrrb.ca/sites/default/files/LKDFN%20comments%20to%20Bathurst%20Caribou%20Joint%20Management%20Proposal.pdf
https://www.wrrb.ca/sites/default/files/Joint%20Proposal%20CARC%20Letter%2029jan19.pdf
https://www.wrrb.ca/sites/default/files/Joint%20Proposal%20CARC%20Letter%2029jan19.pdf
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Recommendation #2-2019 (Kǫk’èetì Ekwǫ̀): Community Monitors 

To utilize the expertise of harvesters to monitor any inadvertent harvest of Kǫk’èetì 

ekwǫ̀, TG will hire up to four community monitors per community to collect and report 

on harvest data monthly throughout the 2019/20 and 2020/21 harvest seasons.   

 

7.3. Predators and Emigration 

 
7.3.1. Introduction 
 
ʔekwǫ̀ have always been subject to predation, but during a decline, the role of predators 

can become a contributing factor to the decline. While most of the attention is often 

focused on dìga as they follow the ɂekwǫ̀ year round, sahcho are also effective 

predators, especially on the calving grounds and during the summer. Nǫ̀gha and golden 

det’ǫcho are also predators for ɂekwǫ̀ but are rarely the focus of wildlife management. 

Predation of ɂekwǫ̀ has been a recurring theme in the Board’s proceedings since 2010 

as elders, managers, and the public have sometimes held divergent views on managing 

predation. 

 

In addition to the problems posed by predation, emigration of caribou to neighbouring 

herds is a new and compounding factor. The TG and GNWT Joint Proposal outlines that 

Kǫk’èetì ekwǫ̀ emigration to neighboring herd’s calving grounds started in 2018 after the 

herds had shared their winter range.60 Just over a quarter of the collared cows 

emigrated in 2018, and then again in 2019, which suggests that emigration is a factor in 

the accelerated rate of decline and also, likely a consequence of the severity of the 

decline itself.61 Typically, cows calve together on the traditional calving ground because 

there is protection from predators by being together; strength in numbers. For the 

Kǫk’èetì ekwǫ̀ herd, the number of cows on the calving ground is now so reduced that it 

is feasible to think that some cows are seeking this protection by moving to neighboring 

herd’s calving grounds. It is worth remembering that in 2010 and 2016 hearings, 

emigration was discussed at length.  

 

In May 2010, TG and GNWT recommended a targeted increase in dìga removal from 

about 40 dìga to 80-100 a year using a phased approach. This included increased 

hunting and trapping effort, and a wolf removal program if harvesting did not meet the 

annual dìga harvest targets and the Kǫk’èetì ekwǫ̀ herd continued to decline.62 The 

removal program was to be focused at den sites and on the winter range, and included 

developing survey and monitoring methodology as well as experimental design for 

 
60 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
61 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
62 PR (BATH 2019): 037 - Report on a Public Hearing Held by the Wek’èezhìı Renewable Resources Board 22-26 
March 20105-6 August 2010 Behchokǫ̀, NT. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf


_____________________________________________________________________________________________ 
WRRB Proceeding Report & Reasons for Decision – Kǫk’èetı ̀Ekwǫ̀ (Bathurst Caribou) Herd           33 
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removal of dìga on the winter range and at den sites by fall 2010.63 The WRRB 

recommended the training and incentives for the harvesting but not the targeted 

removals.  

  

During the 2016 public hearings, the public expressed frustration over the failure to 

manage predation while harvest was so strictly restricted.64 The Board supported 

community-based dìga harvesting as a training program.65 By November 2017, as a 

collaborative effort, a technical feasibility assessment for dìga management options was 

completed and made available to the public through WRRB’s web site.66    

 

7.3.2. Proponent’s Evidence 
 

The Joint Proposal suggests that the accelerated decline of the Kǫk’èetì ekwǫ̀ herd, 

despite the zero TAH, likely reflects predation reducing calf and adult survival.67 

However, evidence of this in the 2019 Joint Proposal is limited. The trend for Kǫk’èetì 

ekwǫ̀ numbers is based on calving ground surveys and included the 2018 data. The 

data for adult and calf survival in the proposal were only up to 2015 and the Board had 

to wait until July 2019 to see the most recent data and analysis. 

 

The 2019 Joint Proposal lists five proposed management actions for dìga:  

 

(a) Joint dìga management proposal for Kǫk’èetì and Sahtì ekwǫ̀ ranges; 

(b) Continued TG program to train dìga harvesters; 

(c) Kǫk’èetì ekwǫ̀ dìga management feasibility assessment 2017; 

(d) Increased GNWT incentives for dìga harvesters; and,  

(e) Collaboration between NWT and NU managers about predator 

management.68 

 

Three of these proposed actions, (b), (c) and (d) above, were carried over from 2010 

and 2016. An additional proposed action is that TG and GNWT will provide a dìga 

management proposal in 2019 to recommend increasing the dìga harvest using more 

intensive dìga management techniques to a level that will influence ɂekwǫ̀ survival 

rates.69 A second additional proposed action is that GNWT and TG are continuing on-

 
63 PR (BATH 2019): 037 - Report on a Public Hearing Held by the Wek’èezhìı Renewable Resources Board 22-26 
March 20105-6 August 2010 Behchokǫ̀, NT. 
64 PR (BATH 2019): 040 – Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst 
ekwǫ̀ (Barren-ground caribou) Herd - Part A. 
65 Ibid. 
66 PR (BATH 2019): 038 - Wolf Technical Feasibility Assessment: Options for Managing Wolves on the Range of the 
Bathurst Barren-ground Caribou Herd. 
67 Ibid. 
68 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
69 Ibid. 

https://www.wrrb.ca/sites/default/files/Reasons%20for%20decisions%20related%20to%20a%20joint%20proposal%20for%20the%20management%20of%20the%20Bluenose-East%20%28Barren-ground%20caribou%29%20Herd_0.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf


_____________________________________________________________________________________________ 
WRRB Proceeding Report & Reasons for Decision – Kǫk’èetı ̀Ekwǫ̀ (Bathurst Caribou) Herd           34 
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going discussions with Nunavut over predator management on the Kǫk’èetì ekwǫ̀ 

range.70 

  

The Joint Proposal states that there have been a series of discussions between the 

GNWT and GN about the potential for collaboration centered on predator reduction on 

the Nunavut ranges of the Kǫk’èetì and Sahtì ekwǫ̀ herds. As the GNWT, TG, WRRB 

and other management organizations in the NWT have no management authority in 

Nunavut, potential predator management would need to consider the rights of Nunavut 

harvesters and Nunavut wildlife management processes. 

 

7.3.3. Other Parties’ Evidence 
 

Alternatives North noted that one of the first considerations for intensive predator control 

is the assurance that TAH is at zero. The expansive range of the Kǫk’èetì ekwǫ̀ herd 

makes it very difficult to conduct predator controls. Alternatives North is concerned with 

predators multiplying if not all of the predators are harvested. They note that previous 

studies assessing the efficiency of predator control have been conducted on a small 

scale, while the area proposed to be managed to protect the Kǫk’èetì ekwǫ̀ is very 

large, which may cause it to be ineffective.71  

 

LKDFN stated that based on their TK the dìga are not the cause of the Kǫk’èetì ekwǫ̀ 

herd’s steep and steady decline and that dìga removal may at best slow the decline. 

LKDFN also requested GNWT report on the effectiveness of the dìga harvest incentive 

program since 2010.72 

 

CARC did not raise concerns about the proposed predator control initiatives as 

presented in the Joint Proposal. 

 
7.3.4. Analysis and Recommendations 
 

The Joint Proposal stated that the cash incentives to increase dìga harvesting were 

ineffective.73 However, no details were included. The role of the Tłı̨chǫ training program 

is not assessed. The Joint Proposal did not include evidence from dìga monitoring, and 

it was unclear if there was any such monitoring underway. The sighting rate of dìga and 

other predator observations during ɂekwǫ̀ surveys were not explained. The Joint 

Proposal also did not make use of the evidence in the dìga technical feasibility 

 
70 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
71 PR (BATH 2019): 006 - Alternatives North Submission to 2019 Bathurst Caribou Proposal. 
72 PR (BATH 2019): 012 - Łutsel K'e Dene First Nation Submission to 2019 Bathurst Caribou Proposal. 
73 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/Alternatives%20North%20submission%20Feb%202019.pdf
https://www.wrrb.ca/sites/default/files/LKDFN%20comments%20to%20Bathurst%20Caribou%20Joint%20Management%20Proposal.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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assessment, which identified a sharp decline in dìga abundance and productivity on the 

summer ranges.  

The Joint Proposal did not provide any evidence beyond that provided in the 2016 

hearings where the evidence clearly indicated a long-term trend of more sahcho than 

dìga sightings on the Kǫk’èetì ekwǫ̀ calving grounds from 2006-2015. In June 2018, the 

sighting of six sahcho to each dìga seen on the Kǫk’èetì ekwǫ̀ calving ground is 

consistent with the information presented during the 2016 hearings.74 

 

The 2019 Joint Proposal did not suggest management actions for sahcho, but the 2018 

calving ground survey report suggested predator studies may be undertaken.75 In 2016, 

TG and Tłı̨chǫ elders referred to sahcho predation on the summer range and the Board 

recommended further documentation of TK and a collaborative sahcho biological 

assessment once the dìga technical assessment was completed.76   

 

The evidence for emigration of Kǫk’èetì ekwǫ̀ collared cows and how it has added to the 

decline in herd size is mentioned in the Joint Proposal but was only analysed in the 

2018 calving ground survey report. That report also notes that the emigration continued 

in June 2019.77 The analyses are clear and thoughtful and include details of how the 

densities of the cows have sharply declined on the calving grounds. However, neither 

the Joint Proposal nor the calving ground survey report give thoughts on the 

implications of the emigration on management of the Kǫk’èetì or Beverly/Ahiak ekwǫ̀ 

herds other than that emigration may reduce the likelihood of recovery. 

 

Increasingly, Kǫk’èetì ekwǫ̀ may be faced with a changing situation regarding predation; 

however, not all the required information is available for management actions by 

governments or the Board. First, there is a gap in understanding what the ɂekwǫ̀ decline 

has meant to the predators and their levels of ɂekwǫ̀ predation. It is possible that dìga 

predation has declined on the summer range, which is reflected by higher adult ɂekwǫ̀ 

survival. The reduced dìga numbers may leave sahcho predation on the calving ground 

and summer range proportionately more important as a factor in low calf survival.  

 

Secondly, the 2018 calving ground survey report suggests that emigration is a 

significant part of the 2018 and 2019 decline.78 This analysis is a new development in 

 
74 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey; and PR (BATH 2019): 041 – 
Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst ekwǫ̀ (Barren-ground caribou) 
Herd - Part B. 
75 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
76 PR (BATH 2019): 041 – Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst 
ekwǫ̀ (Barren-ground caribou) Herd - Part B. 
77 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
78 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 

https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/Reasons%20for%20decisions%20related%20to%20a%20joint%20proposal%20for%20the%20management%20of%20the%20Bluenose-East%20%28Barren-ground%20caribou%29%20Herd_0.pdf
https://www.wrrb.ca/sites/default/files/Reasons%20for%20decisions%20related%20to%20a%20joint%20proposal%20for%20the%20management%20of%20the%20Bluenose-East%20%28Barren-ground%20caribou%29%20Herd_0.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/Reasons%20for%20decisions%20related%20to%20a%20joint%20proposal%20for%20the%20management%20of%20the%20Bluenose-East%20%28Barren-ground%20caribou%29%20Herd_0.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
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the story of the Kǫk’èetì ekwǫ̀ and there are implications for management of the 

Kǫk’èetì ekwǫ̀ herd, as well as the Beverly/Ahiak herd, which has received the 

immigrant cows. While the 2018 calving ground survey report provides detailed 

evidence describing the extent of emigration in 2018 and 2019, GNWT and TG did not 

offer any suggestions in the Joint Proposal on how the effects of emigration could be 

integrated into an adaptive management process. Given the scale of emigration, the 

WRRB is concerned especially by the failure of the governments to offer leadership in 

how to address emigration.  

 

Recommendation #3- 2019 (Kǫk’èetì Ekwǫ̀): Emigration 

By December 1, 2019, in order to provide the WRRB clarity on the status of the 

Kǫk’èetì ekwǫ̀, GNWT and TG are to provide, in plain language, their positions 

regarding the implications of emigration of Kǫk’èetì ekwǫ̀ to other herds, and how this 

emigration will influence adaptive management.  

 

In 2014, when GNWT terminated monitoring of dìga at their dens, the monitoring had 

been showing marked decreases in the number of dens occupied and in pup survival.79 

Between 2006 and 2012, a computer model suggested a 95% decline in dìga on the 

Kǫk’èetì ekwǫ̀ summer range.80 The Kǫk’èetì ekwǫ̀ summer range had contracted, and 

the dìga struggled to find enough ɂekwǫ̀.  Unfortunately, the 2015 and 2018 calving 

ground survey reports only listed predators seen on the calving ground. These 

observations were not provided, as a sighting rate, and thus trends cannot be 

assessed.81 The 2019 Joint Proposal did not provide any evidence of dìga population 

numbers or trends in the dìga sighting rate for late winter during the ɂekwǫ̀ sex and age 

surveys. 

 

“And so, as -- as to how -- if the wildlife -- if we're going to harvest the wolves, we 
-- we really need to kind of annually know exactly how many numbers that we 
need to harvest, how many wolves we need to harvest. And if we're harvesting 
wolves annually, is it -- will it show how well we know that we are helping the 
caribou?”82 (Elder Joseph Judas, 2016) 

 

Besides not having information on trends in dìga numbers as the ɂekwǫ̀ have declined, 

the Board also faces uncertainty in trends of the ɂekwǫ̀ winter distribution. The Joint 

 
79 PR (BATH 2019): 041 – Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst 
ekwǫ̀ (Barren-ground caribou) Herd - Part B. 
80 Ibid. 
81 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey; and PR (BATH 2019): 020 – 
An Estimate of Breeding Females and Analyses of Demographics for the Bluenose-East Herd of Barren-ground 
Caribou: 2015 Calving Ground Photographic Survey. 
82 PR (BATH 2019): 038 - Wolf Technical Feasibility Assessment: Options for Managing Wolves on the Range of the 
Bathurst Barren-ground Caribou Herd. Note: In 2016, Joseph Judas was a member of the Tłı̨chǫ Assembly and was 
not the Chair of the WRRB. 

https://www.wrrb.ca/sites/default/files/Reasons%20for%20decisions%20related%20to%20a%20joint%20proposal%20for%20the%20management%20of%20the%20Bluenose-East%20%28Barren-ground%20caribou%29%20Herd_0.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/An%20Estimate%20of%20Breeding%20Females%20and%20Analyses%20of%20Demographics%20for%20the%20Bluenose-east%20Herd%20of%20Barren-Ground%20Caribou%202015%20Calving%20Ground%20Photographic%20Survey_0.pdf
https://www.wrrb.ca/sites/default/files/An%20Estimate%20of%20Breeding%20Females%20and%20Analyses%20of%20Demographics%20for%20the%20Bluenose-east%20Herd%20of%20Barren-Ground%20Caribou%202015%20Calving%20Ground%20Photographic%20Survey_0.pdf
https://www.wrrb.ca/sites/default/files/An%20Estimate%20of%20Breeding%20Females%20and%20Analyses%20of%20Demographics%20for%20the%20Bluenose-east%20Herd%20of%20Barren-Ground%20Caribou%202015%20Calving%20Ground%20Photographic%20Survey_0.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
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Proposal did not include or reference a report analyzing if there is a trend in overlap in 

the winter distribution of neighboring herds. If dìga accompany the herds to the overlap 

area, it is possible that dìga predation rates could increase. Additionally, it is difficult, 

when herds overlap, to predict how the increased dìga harvest will change adult ɂekwǫ̀ 

survival rates.  

  

The trend for the decline based on the calving ground surveys is statistically robust and 

well- documented. The 2018 calving ground survey report included an updated analysis 

of adult survival which suggested that it had increased from 2015 to 2018 and had 

shifted from summer to winter timing of mortalities, although possible causes were not 

described.83 Fall calf:cow ratios are not analysed in detail but appear relatively stable 

while late calf:cow ratios have higher annual variability. It is premature to relate the 

increase and change in timing of adult survival with a decline of dìga on the summer 

range, but it is a possibility. 

 

The WRRB works within a broad ecological context and for that reason the Board is 

concerned about how the role of other predators may have changed as dìga 

populations have declined in response to the ɂekwǫ̀ decline. The role of scavengers 

such as nǫ̀gha will have changed, and nǫ̀gha may have become a more significant 

predator. Det’ǫcho are effective predators for newborn calves; as are sahcho. TK 

describes sahcho predation as extending outside of the calving grounds. Nǫ̀gha, 

sahcho and det’ǫcho are all relatively long-lived species and are opportunistic in their 

diet, which raises the possibility that their numbers could be slower to respond to the 

decline of the Kǫk’èetì ekwǫ̀ herd. The Board notes that there is a lack of information 

regarding nǫ̀gha, sahcho and det’ǫcho and, where information exists, it has not been 

compiled and shared. The Board is also conscious that as the herd has reached such 

low numbers, the herd trend may be more vulnerable to previously minor causes of 

ɂekwǫ̀ deaths. 

 

After the Board had received the TG and GNWT Joint Proposal in January 2019, the 

Board was seriously concerned about the lack of progress on the role of predators 

relative to the ɂekwǫ̀ declines. Consequently, in February 2019, the Board reinforced 

the urgency and the extent of the decline of both the Kǫk’èetì and Sahtì ekwǫ̀ herds, by 

advancing its recommendations on predators to TG and GNWT. These 

recommendations and the response from TG and GNWT are included in Table 1 and 

Appendix G.   

 

 

 

 

 
83 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 

https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
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Table 1. WRRB Predator recommendation and TG/GNWT responses 

 WRRB February 2019 predator recommendations TG/GNWT 

Response 

Variation 

 (if applicable) 

1 The WRRB supports continuing the ENR’s dìga harvest 

incentive program and the TG’s Community Based Dìga 

Harvesting Project as an education tool. 

Accepted  

2 The WRRB recommends that dìga monitoring be 

undertaken so that population estimates, or indexes are 

generated. In addition, as much information as possible, 

including condition, diet, and reproductive status, should 

be collected from each harvested dìga. 

Accepted  

3 The WRRB recommends that dìga management be 

undertaken in Wek'èezhìı. TG and ENR should review 

the “Wolf Technical Feasibility Assessment: Options for 
Managing Wolves on the Range of the Bathurst Barren-
ground Caribou Herd” submitted in November 2017 to 

determine the most effective, humane and cost-efficient 

methods that would have the least impact and 

disturbance on the ekwǫ̀ herds themselves. 

Accepted  

4 The WRRB recommends that dìga management should 

be closely monitored for effectiveness of halting or 

slowing the decline of the sahtì ekwǫ̀ and kokètì ekwǫ̀ 

herds in order to provide future harvesting opportunities. 

Accepted  

5 The WRRB recommends that the GNWT and TG work 

with the Government of Nunavut to enact predator 

management actions on the calving grounds of sahtì 

ekwǫ̀ and kokètì ekwǫ̀ in Nunavut. 

Varied  Replace ‘enact’ 

with ‘discuss’ 

6 The WRRB commits to striking a working group to begin 

work on a sahcho (grizzly bear) biological assessment by 

June 2019, specifically on the sahtì ekwǫ̀ and kokètì 

ekwǫ̀ herds herd ranges. This working group will include 

at minimum the GNWT, TG and the Government of 

Nunavut. WRRB staff recommend that sahcho are 

monitored in order to determine if pressures are 

increasing on ekwǫ. 

Varied  Accepted the 

Working Group  

Replace ‘enact’ 

with ‘discuss 

7 WRRB staff recommend that golden det'ǫcho (golden 
eagle) are monitored in order to determine if pressures of 

golden det'ǫcho are increasing on ekwǫ̀. WRRB staff 

recommends that TG and the GNWT work with the 

Government of Nunavut to support golden det'ǫcho 
monitoring. 

Varied  Replace ‘work 

with ‘discuss’ 
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Subsequent to the Board receiving TG and GNWT’s responses to the Board’s predator 

recommendations, the Board received further evidence in July 2019 when GNWT 

released its June 2018 calving ground survey report.84 Given the way the evidence is 

presented, the Board remains concerned about the lack of reporting about the decline in 

dìga on the Kǫk’èetì ekwǫ̀ summer range, whether or how this decline will modify the 

level of dìga predation on the Kǫk’èetì ekwǫ̀ herd, and how it could affect the harvest of 

dìga. The importance of monitoring dìga was highlighted in the “Wolf Tłı̨chǫ̨ Knowledge 
and Perspective” TK study where Tłı̨chǫ̨ participants agreed it would be helpful to 

monitor dìga as “packs of wolves usually follow caribou herds because they are part of 
the food chain for wolves so we need a good monitoring program for both animals”.85 A 

first step toward integrating the different sets of information (rate of predator sightings, 

ɂekwǫ̀ winter distribution, and the two dìga harvest programs) is the basis for the 

following recommendations additional to the February 2019 recommendations. 

 

Recommendation #4-2019 (Kǫk’èetì Ekwǫ̀): Predator Monitoring 

To improve the understanding of the role of predators on the decline of the herd and 

increase adult and calf survival, GNWT and TG will provide the following to the 

WRRB: 

(1) sighting rates of dìga, sahcho, golden det'ǫcho, and nǫ̀gha during Kǫk’èetì 

ekwǫ̀ composition surveys by December 1 each year, beginning in 2019; and, 

(2) A set of criteria that will determine the numbers of predators to be targeted for 

annual removal, should the decision be made to do so, by December 1, 2020. 

 

Recommendation #5-2019 (Kǫk’èetì Ekwǫ̀): Dìga Harvest 

To ensure that harvest of dìga is contributing to the conservation of Kǫk’èetì ekwǫ̀: 

(1) TG and GNWT should provide to the WRRB the number of dìga to be targeted 

for removal during the harvest season from the Kǫk’èetì ekwǫ̀ winter range by 

December 1 each year, beginning in 2019; 

(2) TG and GNWT should determine the number of dìga to be targeted for removal 

based on (i) dìga sightings during Kǫk’èetì ekwǫ̀ composition surveys and (ii) 

likely exposure of Kǫk’èetì ekwǫ̀ to dìga associated with neighbouring herds 

during the winter season; and, 

(3) TG and GNWT will coordinate the Enhanced North Slave Dìga Harvest 
Incentive Program and the Community-based Dìga Harvest Training Program 

to determine their role in removing the targeted number of dìga. 

 

 

 
84 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
85 PR (BATH 2019): 038 - Wolf Technical Feasibility Assessment: Options for Managing Wolves on the Range of the 
Bathurst Barren-ground Caribou Herd. 

https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
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Recommendation #6-2019 (Kǫk’èetì Ekwǫ̀): Enhanced North Slave Dìga Harvest 
Incentive Program 

To help the Board understand the effectiveness of the GNWT’s Enhanced North 
Slave Dìga Harvest Incentive Program on Kǫk’èetì ekwǫ̀, TG and GNWT will provide 

a comprehensive report on the program to the WRRB by May 31 each year. The 

contents of this report will be developed in collaboration with the Board and will 

include, but not be limited to, the following information:  

(1) provide the location and number of dìga harvested as a part of the Harvest 

Incentive Program; and, 

(2) provide clear criteria to measure the effectiveness of the Harvest Incentive 

Program based on both scientific and TK. 

 

Recommendation #7-2019 (Kǫk’èetì Ekwǫ̀): Community-based Dìga Harvest 
Training Program 

To help the Board understand the effectiveness of the TG’s Community-based Dìga 
Harvest Training Program, TG and GNWT will provide a comprehensive report on the 

program to the WRRB by May 31 each year. The contents of this report will be 

developed in collaboration with the Board and will include, but not be limited to, the 

following information:  

(1) provide the location and number of dìga harvested as a part of the Harvest 

Training Program; and, 

(2) provide an assessment of how the training will contribute to future dìga 

harvesting and management 

 

While dìga pose significant threats to Kǫk’èetì ekwǫ̀ survival rates, nǫ̀gha, golden 

det'ǫcho, and sahcho are other predators which need to be assessed. TG and GNWT’s 

Joint Proposal included no evidence on predator sighting rates on the calving grounds 

nor did the 2018 calving ground survey report. But the Joint Proposal did recommend 

increased support for predator monitoring as well as for on-the-land traditional 

monitoring programs like the Tłı̨chǫ Ekwǫ̀ Nàxoède K’è (formerly the Boots on the 

Ground) program.86 GNWT’s recommendation leads the WRRB to recommend 

monitoring predators on the calving grounds in collaboration with GN. In an effort to 

reduce disturbance to ɂekwǫ̀, this work should be done on the ground, and not via 

aircraft.  

 

Nǫ̀gha can be found where their food is located. Some may consider nǫ̀gha to be a 

scavenger however, it is known that nǫ̀gha also actively hunt for their food. Nǫ̀gha 

share the barren-lands with ɂekwǫ̀ and, therefore, ɂekwǫ̀ can make up a significant 

portion of the nǫ̀gha diet through direct hunting or from carrion left by sahcho or dìga. 

 
86 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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As nǫ̀gha scavenge for ɂekwǫ̀, they tend to follow behind the ɂekwǫ̀ and dìga as they 

migrate through the barren-lands.87 

 

Recommendation #8-2019 (Kǫk’èetì Ekwǫ̀): Nǫ̀gha (wolverines) 

To determine the current abundance, trend and distribution of nǫ̀gha, GNWT and TG 

will compile existing TK and scientific information for nǫ̀gha in the NWT and Nunavut 

on the Kǫk’èetì and Sahtì ekwǫ̀ ranges by April 1, 2020. The data will be used by the 

Grizzly Bear Biological and Management Feasibility Working Group to expand the 

collaborative sahcho biological and management feasibility assessment to include 

nǫ̀gha.  

 

The Board is disappointed by the lack of progress among TG, GNWT and GN in relation 

to management actions on predation and land management for the Kǫk’èetì ekwǫ̀ 

calving ground and summer ranges within Nunavut. These delays may be affecting the 

Kǫk’èetì ekwǫ̀ population. The Joint Proposal states that there has been “a series of 
discussions involving GNWT and GN wildlife staff and more senior officials (ministers 
and deputy ministers) about the potential for collaboration centered on predator 
reduction on the NU ranges of the Bluenose-East and Bathurst herds”.88 While the 

Board is aware that NWT management authorities have no authority in Nunavut and 

any actions taken in Nunavut would need to be approved by the NWMB, GNWT and TG 

committed to pursuing these discussions further to develop and implement coordinated 

dìga removals across the Sahtì and Kǫk’èetì ekwǫ̀ herds.89 The 2016 and 2019 Joint 

Proposals both stated that GNWT will remain in frequent contact with GN on these 

issues and participate where possible in the NWMB process on harvest issues.90  

 

Recommendation #9-2019 (Kǫk’èetì Ekwǫ̀): Joint Management Agreement 

The Board recommends GNWT and TG develop a draft agreement and timelines for 

joint management efforts to manage the Kǫk’èetì and Sahtì ekwǫ̀ and their ranges by 

February 29, 2020. This draft agreement should be developed in cooperation with the 

BCAC, the Advisory Committee for Cooperation on Wildlife Management, and 

discussed with the GN wildlife officials and NWMB as soon as possible. 

 

 

 

 
87 Species at Risk Committee. 2014. Species Status Report for Wolverine (Gulo gulo) in the Northwest Territories. 
Species at Risk Committee, Yellowknife, NT. 
https://www.nwtspeciesatrisk.ca/sites/default/files/wolverine_status_report_and_assessment_final_dec_2014_v2.pdf. 
88 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
89 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
90 Ibid.  

https://www.nwtspeciesatrisk.ca/sites/default/files/wolverine_status_report_and_assessment_final_dec_2014_v2.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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October 4, 2019 
 

7.4. Habitat and Land Use 

 

7.4.1. Introduction 
 

The annual range of Kǫk’èetì ekwǫ̀ encompasses land in both the NT and Nunavut, 

which introduces jurisdictional complexity. Calving and post-calving ranges in Nunavut 

do not have protection. Key habitats in the NWT also remain unprotected despite the 

WRRB recommendations in 2010 and 2016. The WRRB has consistently stated that the 

Kǫ̀k’èetı̀ ekwǫ̀ will require intact habitat for recovery and sustained use.  

 

The WRRB recognizes that habitat is complex as it includes more than vegetation. 

Habitat also is the landscapes that allow ɂekwǫ̀ to make choices to reduce risks from 

predators, parasites and other threats including weather. The elders consider anything 

linked to ɂekwǫ̀ as their habitat. This includes things such as ɂı̨k’ǫǫ̀ (spiritual power); 

human behaviour; predators, such as dìga and people; pests, such as mosquitoes and 

flies; landscapes, such as muskeg, eskers, and smooth bedrock leading to areas to 

cross water; weather conditions that create particular kinds of snow and ice conditions; 

water, wind, and temperature; and favoured vegetation.91 When suitable habitat is 

limited, pregnancy rates and calf survival can be reduced, which reduces the potential 

for herd recovery. 

 
7.4.2. Proponent’s Evidence 
 

The Joint Proposal mentions ɂekwǫ̀ range contraction but does not provide evidence on 

changes in seasonal distribution or how changes in distribution may reflect changes in 

habitat. The 2019 Joint Proposal did identify habitat loss and change as a factor in the 

herd’s decline as they stated that “other factors including predation, disturbance from 
mining activities and infrastructure, roads, and climate factors have likely been key to 
the herd’s continued decline since harvest restrictions”.92  The joint proposal mentions 

the need to identify important areas and critical habitat as the steps potentially leading 

to interim or long term habitat protection.  

 

The Joint Proposal’s primary proposed management action is the endorsement and 

implementation of the Bathurst Caribou Range Plan (BCRP).93 Implementation actions 

outlined in the BCRP are to develop and apply effective policies within an adaptive 

management framework in order to address cumulative effects of range disturbance on 

the Kǫk’èetì ekwǫ̀ range. TG and GNWT outline the four main objectives of the BCRP 

are to ensure the integrity of important habitats; ensure connectivity between seasonal 

 
91 PR (BATH 2019): 028 - Caribou Migration and the State of their Habitat: Tłı̨chǫ Knowledge and Perspectives on 
ekwò˛ (Barrenland Caribou) 
92 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
93 Ibid. 

https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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ranges; ensure the amount of human-caused land disturbance is kept below certain 

levels; and, ensure the development, design and use of roads is managed with 

consideration of ɂekwǫ̀.94 

 

7.4.3. Other Parties’ Evidence 
 

Alternatives North expressed their surprise to see the proponents recommend more 

work to identify key habitats for Kǫ̀k’èetı ̀ekwǫ̀. With years of research already 

conducted, and resource development increasing, Alternatives North question the need 

for more work to assess the Kǫ̀k’èetı̀ ekwǫ̀ range.95 It is noted that the BCRP is 

mentioned in the Joint Proposal; however, there are no actions relating to habitat 

protections. 

 

CARC also indicated its surprise to see the proponents calling for the identification of 

critical habitat as there is already critical habitat identified. CARC was happy to see the 

BCRP endorsed; however, they noted that there is no plan for how the BCRP will be 

approved and implemented.96 

 

LKDFN supported aspects of the BCRP, such as protecting ɂekwǫ̀ habitat, the 

increased connectivity within the Kǫ̀k’èetı ̀ekwǫ̀ range and mitigating resource 

exploration; however, LKDFN noted that it can not endorse the BCRP because the plan 

recommends additional disturbance as permissible despite the urgent conservation 

concerns with the Kǫ̀k’èetı̀ ekwǫ̀.97 

 

7.4.4. Analysis and Recommendations 
 

The WRRB acknowledges that the BCRP is a comprehensive plan built on the 

knowledge of many people. However, the Board notes there are no dates for 

implementation of BCRP policies nor is there any framework or timelines to judge how 

or when this plan is expected to contribute to ɂekwǫ̀ recovery. In this, the Board agrees 

with Alternatives North and CARC. In order for the BCRP to be implemented, legal 

protections are required, and the Board is not aware of any advancement towards these 

requirements. The WRRB also notes that there should be an urgency to the 

implementation of the BCRP as two of five range assessment areas require enhanced 

management responses to address increased levels of disturbance.98 In addition, the 

Board has previously recommended the need for calving and post-calving ground 

 
94 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
95  PR (BATH 2019): 006 - Alternatives North Submission to 2019 Bathurst Caribou Proposal. 
96 PR (BATH 2019): 004 - CARC to WRRB Re: Joint Management Proposal for Bathurst Caribou. 
97 PR (BATH 2019): 012 - Łutsel K'e Dene First Nation Submission to 2019 Bathurst Caribou Proposal. 
98 https://www.enr.gov.nt.ca/sites/enr/files/resources/bathurst_caribou_range_plan_2019_-
_plan_pour_laire_de_repartition_des_caribous_de_bathurst_2019.pdf. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/Alternatives%20North%20submission%20Feb%202019.pdf
https://www.wrrb.ca/sites/default/files/Joint%20Proposal%20CARC%20Letter%2029jan19.pdf
https://www.wrrb.ca/sites/default/files/LKDFN%20comments%20to%20Bathurst%20Caribou%20Joint%20Management%20Proposal.pdf
https://www.enr.gov.nt.ca/sites/enr/files/resources/bathurst_caribou_range_plan_2019_-_plan_pour_laire_de_repartition_des_caribous_de_bathurst_2019.pdf
https://www.enr.gov.nt.ca/sites/enr/files/resources/bathurst_caribou_range_plan_2019_-_plan_pour_laire_de_repartition_des_caribous_de_bathurst_2019.pdf
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protection, which depends on Nunavut land managers. The BCRP does acknowledge 

this but the Joint Proposal indicates clearly to the WRRB that the need for habitat 

protection is now urgent.99 In addition, the abandoning of traditional calving grounds 

may be further evidence of the need for protection and limiting of disturbance. 

 

TG and GNWT’s Joint Proposal offered no evidence about the state of the Kǫ̀k’èetı̀ 
ekwǫ̀ habitat, such as the cumulative winter range modified by fire or the total linear 

length of roads. As TG and GNWT have identified in the Joint Proposal that they are 

working on the implementation of the BCRP, the WRRB accepts this and does not, at 

this time, have any further recommendations on habitat and land use.    

 

7.5. Education 

 

7.5.1. Introduction 
 

Communications with, and the education of, harvesters, Tłı̨chǫ citizens, and the public 

is crucial in the management of Kǫk’èetì ekwǫ̀. These initiatives aim to increase 

compliance, improve hunter practices, and reduce wounding and wastage.  

 

7.5.2. Proponent’s Evidence 
 

The proposal did include a table listing proposed educational activities including annual 

and possible meetings, GNWT website updates, posters, and radio interviews.100 The 

Joint Proposal emphasized the importance of supporting on-the-land activities, which 

focus on the continued use and maintenance of traditional sites. TG plans to expand on 

their current on-the-land programs.101 

 

7.5.3. Other Parties’ Evidence 
 

LKDFN expressed their belief that public awareness and education, based on the best 

available traditional and scientific knowledge, are essential to improve the public’s 

understanding of Kǫk’èetì ekwǫ̀, as well as the management tools that are being used 

to protect them. LKDFN recommend that the GNWT share the results of the bi-annual 

population survey and the composition surveys in a meaningful way at in-person 

meetings in all communities.102 

 

Alternatives North and CARC did not raise concerns about the proposed communication 

and education initiatives as presented in the Joint Proposal. 

 
99 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
100 Ibid. 
101 Ibid. 
102 PR (BATH 2019): 012 - Łutsel K'e Dene First Nation Submission to 2019 Bathurst Caribou Proposal. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/LKDFN%20comments%20to%20Bathurst%20Caribou%20Joint%20Management%20Proposal.pdf
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October 4, 2019 
 

7.5.4. Analysis and Recommendations 
 

TG and GNWT’s Joint Proposal offered no evidence about the frequency and 

effectiveness of education activities since the 2010 and 2016 proposals. Continuing 

efforts to increase awareness among Tłı̨chǫ̨ communities and the public about the 

status of NWT ɂekwǫ̀ herds, the need for conservation actions and how harvesters can 

contribute to conservation, such as harvesting alternative species, is essential to 

promote recovery of the Kǫk’èetì ekwǫ̀ herd. 

 

Recommendation #10-2019 (Kǫk’èetì Ekwǫ̀): Successes and Challenges of 

Ekwǫ̀ Nàxoède K’è 

To increase community understanding of work being done for Kǫk’èetì ekwǫ̀, TG will 

report annually on the successes and challenges of Ekwǫ̀ Nàxoède K’è to Tłı̨chǫ 

communities and schools. 

 

Recommendation #11-2019 (Kǫk’èetì Ekwǫ̀): Food Security 

To ensure Tłı̨chǫ communities have access to nutritious, safe food that fits their 

lifestyle and provides a healthy diet throughout the year, and in light of a closed 

harvest on Kǫk’èetì ekwǫ̀, TG and GNWT will discuss priorities and solutions for food 

security issues, such as harvesting alternative country foods and/or implementing 

meat replacement programs, with each Tłı̨chǫ community by March 31, 2020.  

 

Recommendation #12-2019 (Kǫk’èetì Ekwǫ̀): Public Consultation 

To increase public understanding of the need for ɂekwǫ̀ management actions, starting 

in January 2020, TG and GNWT will: 

(1) exchange information about Kǫk’èetì and Sahtì ekwǫ̀ with Tłı̨chǫ communities, 

via focus groups and community meetings; and, 

(2) produce and distribute educational materials, via radio, television, social media 

and workshops, to the general public about the reasons for the Kǫk’èetì and Sahtì 

ekwǫ̀ population declines and the factors affecting the declines, including 

emigration.  

 

7.6. Research and Monitoring  

 

7.6.1. Introduction 
 

Ongoing research and monitoring actions are required to make informed and timely 

management decisions for the Kǫk’èetì ekwǫ̀, including the proposed implementation of 

the Tłįchǫ Research and Monitoring Program. Adaptive management is the mechanism 

whereby monitoring results are used to inform management decisions as well as to 

determine the effectiveness of management actions. The WRRB already utilizes 

adaptive management principles in its operations and decision-making. However, an 
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adaptive management framework with clear thresholds may lead to specific 

management actions that could lead to timelier implementation of management and 

monitoring actions. The WRRB is aware that as the Kǫk’èetì ekwǫ̀ herd continues to 

decline, the urgency of effective management increases. 

 

7.6.2. Proponent’s Evidence 
 

TG and GNWT’s Joint Proposal describes (a) biological monitoring; (b) an expansion of 

TG’s Ekwǫ̀ Nàxoède K’è program; (c) support for research on the drivers of changes in 

ɂekwǫ̀ abundance; and, (d) an adaptive management framework under the Bathurst 

Caribou Range Plan.103 More specifically, the proposed actions are: 

 

(a) The biological monitoring included a change to calving ground surveys taking 

place every two years rather than every three years; an increase in the number 

of collars to 70; an increase to annual monitoring of calf survival; harvest 

compliance monitoring; dropping the calving ground reconnaissance surveys and 

the addition of pregnancy monitoring.104 

 

(b) TG is proposing to expand the Ekwǫ̀ Nàxoède K’è program to span the entire 

ice-free period on the lakes.105  

 

(c) TG and GNWT recognize the need for research into the complexity of factors 

driving the declines of ɂekwǫ̀ herds using both TK and science as well as 

university partners.106 

 

(d) Implementation actions outlined in the BCRP should be initiated in 2019 to 

develop and apply effective policies and practices within an adaptive 

management framework and 5-year review interval, which will help address 

potential cumulative effects of range (habitat) disturbance and land use on 

Kǫk’èetì ekwǫ̀.107 

 

7.6.3. Other Parties’ Evidence 
 
Alternatives North is concerned that with the increasing impacts related to climate 

change that the herd is facing, any harvest of the herd at all will increase their 

vulnerability significantly.108 

 
103 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
104 Ibid. 
105 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
106 Ibid. 
107 Ibid. 
108 PR (BATH 2019): 006 - Alternatives North Submission to 2019 Bathurst Caribou Proposal. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/Alternatives%20North%20submission%20Feb%202019.pdf
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CARC noted that with a greater than 50% decline of Kǫ̀k’èetı̀ ekwǫ̀ between the last two 
surveys and an overall decrease of 95% from peak levels, it indicates the “desperately 
inadequate management over the past 10 years plus and the need for critical review”.109 

 

LKDFN supports biological monitoring; however, they would like to see other Indigenous 

governments and organizations engaged in the harvest compliance monitoring. 

Additionally, LKDFN believes that Indigenous monitors should be trained in fecal sample 

collections. LKDFN supports the expansion of the Ekwǫ̀ Nàxoède K’è (Boots on the 
Ground) program and would like to see the GNWT support the LKDFN’s Caribou 

Stewardship Plan. They support collaborative research partnerships; however, LKDFN 

notes that the time needed to conduct routine studies is too long for Kǫ̀k’èetı̀ ekwǫ̀.110 

 

7.6.4. Analysis and Recommendations 
 

The WRRB’s approach to making monitoring and research recommendations was 

developed in response to three requirements. First, delays in government 

implementation of management actions do not slow the decline in ɂekwǫ̀ numbers. This 

is the basis for the WRRB’s recommendation to improve the implementation of adaptive 

management. Secondly, the WRRB is also concerned as to how TK and community 

experience is used in monitoring and adaptive management. Third, there is the 

requirement to balance the perspective of respecting and leaving the ɂekwǫ̀ alone 

against the need for monitoring information for management. 

 

The Board is put in a difficult position trying to balance the apparent need for more 

monitoring of ɂekwǫ̀ and the elders who say we should leave the ɂekwǫ̀ alone. Evidence 

from Tłı̨chǫ elders during the 2007 TG workshop, suggest a willingness to restrict 

harvest, and leave the ɂekwò alone.111 Leaving ɂekwǫ̀ alone, to the elders, includes all 

activities that stress or bother those remaining. As Elder Romie Wetrade summarizes: 

 

“White people raise animals. So they are always thinking about what to do with 
them. Tłı̨chǫ do not raise animals. Caribou migrate all over the land. Because of 
white people we are now talking negatively about caribou. For me that is not 
right. Talking all the time about how we will fix it. How will they migrate back to 
us? What will happen to the young? We should leave them alone and let them 
be.”112 

 

The Board also notes the difficulty of reconciling views over collaring ɂekwǫ̀. However, 

the Board acknowledges that increasing the number of collars on cows provides more 

 
109 PR (BATH 2019): 004 - CARC to WRRB Re: Joint Management Proposal for Bathurst Caribou. 
110 PR (BATH 2019): 012 - Łutsel K'e Dene First Nation Submission to 2019 Bathurst Caribou. Proposal. 
111 PR (BATH 2019): 039 - WRRB Reasons for Decision Final Report w/ Corrected Appendix – Sahtì Ekwǫ̀ 
(Bluenose-East Caribou) Herd. 
112 PR (BATH 2019): 029 - Monitoring the Relationship between People and Caribou. 

https://www.wrrb.ca/sites/default/files/Joint%20Proposal%20CARC%20Letter%2029jan19.pdf
https://www.wrrb.ca/sites/default/files/LKDFN%20comments%20to%20Bathurst%20Caribou%20Joint%20Management%20Proposal.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/Monitoring%20the%20Relationship%20Between%20People%20and%20Caribou_3.pdf
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reliable annual estimates of cow survival rates, as well as determining the effectiveness 

of the MCBCCA and overlap in winter distribution, assigning harvest to herds reliably, 

and providing evidence for emigration. The BGCTWG has stated that an effective 

MCBCCA requires, at minimum, 40 collars and biological monitoring will need a total of 

70 collars on cows and bulls.  

 

As a rationale for increasing the frequency of the calving ground estimates to every two 

years, the GNWT cites the rapid decline of the herd and possible dìga management 

implementation.113 The Board understands that increasing the frequency of calving 

ground surveys is potentially a mixed blessing as statistical differences in population 

numbers may be more difficult to detect. However, the WRRB considers that this 

possible disadvantage of the increased survey frequency can be reduced by using rates 

of adult and calf survival to also interpret trends. Thus, the WRRB agreed with the 

management action proposed by GNWT and TG. 

 

Recommendation #13-2019 (Kǫk’èetì Ekwǫ̀):  Population Surveys 

To ensure timely adaptive management, GNWT will conduct population surveys for 

Kǫk’èetì ekwǫ̀ every two years at the same time as Sahtì ekwǫ̀ and Beverly/Ahiak 

surveys. Therefore, the next population surveys will take place in June 2020.  

 

While GNWT did refer to a change in tracking seasonal calf survival three times a year, 

they did not mention the need to increase sample size to reliably monitor pregnancy 

rates, which is the first step in monitoring calf survival.114 Hence, the need for WRRB’s 

agreement that pregnancy rates should be monitored through fecal pellet sampling. 

Dene harvesters are comfortable with the collection of fecal pellets to determine genetic 

material as well as monitoring pregnancy.115 This is especially relevant when Dene 

experts’ knowledge of ɂekwǫ̀ histories, movements and identities is respected. When 

knowledges are heard, respected and used, individuals are more likely to accept the 

results of others.116 In the not so distant past, fecal pellets were examined in 

conjunction with examining vegetation in the months and stomachs of ɂekwǫ̀.117 The 

WRRB also notes that pregnancy rates are a sensitive indicator to conditions including 

climate change on the summer ranges and thus can be related to observations from 

TG’s Ekwǫ̀ Nàxoède K’è program. 

 

 
113 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
114 PR (BATH 2019): 039 - WRRB Reasons for Decision Final Report w/ Corrected Appendix – Sahtì Ekwǫ̀ 
(Bluenose-East Caribou) Herd. 
115 PR (BATH 2019): 028 - Caribou Migration and the State of their Habitat: Tłı̨chǫ Knowledge and Perspectives on 
ekwò˛(Barrenland Caribou).   
116 PR (BATH 2019): 31 - Łeghágots'enetę (learning together): the importance of indigenous perspectives in the 
identification of biological variation 
117 PR (BATH 2019): 028 - Caribou Migration and the State of their Habitat: Tłı̨chǫ Knowledge and Perspectives on 
ekwò˛(Barrenland Caribou).   

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
https://www.wrrb.ca/sites/default/files/%C5%81egh%C3%A1gots%E2%80%98enet%C4%99%20Learning%20together.%20The%20importance%20of%20Indigenous%20perspectives%20in%20the%20identification%20of%20biological%20variation_0.pdf
https://www.wrrb.ca/sites/default/files/%C5%81egh%C3%A1gots%E2%80%98enet%C4%99%20Learning%20together.%20The%20importance%20of%20Indigenous%20perspectives%20in%20the%20identification%20of%20biological%20variation_0.pdf
https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf


_____________________________________________________________________________________________ 
WRRB Proceeding Report & Reasons for Decision – Kǫk’èetı ̀Ekwǫ̀ (Bathurst Caribou) Herd           49 
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Recommendation #14-2019 (Kǫk’èetì Ekwǫ̀):  Pregnancy Monitoring 

To better monitor the pregnancy rates of the Kǫk’èetì ekwǫ̀ herd, GNWT and TG 

should implement Kǫk’èetì ekwǫ̀ pregnancy monitoring through fecal pellet collection 

in the winter months, every year starting January 2020. Community members should 

have the opportunity to participate in the collection of fecal pellets on the Kǫk’èetì 

ekwǫ̀ winter range.  

 

Indigenous people across Canada emphasize they monitor the land by living with it. In 

other words, using the natural resources it offers on a regular basis and, in doing so, 

watch everything on the land.118 The elders’ stories tell of change in the past. 

Harvesters must have ongoing, daily experiences and spiritual relations with all that is 

part of the ecosystem so they can watch for and see inconsistencies and change – 

whether rapid or slow.119 This is maintained through walking and watching ɂekwǫ̀ 

habitat and harvesting in culturally appropriate ways.  

 

Tłı̨chǫ participants in the “Wolf Knowledge and Perspective” TK study questioned the 

effectiveness of using GNWT’s techniques, “wolves are not going to wait to be 
monitored; they are very smart and fast”.120 In contrast to periodic scientific monitoring, 

monitoring based on Tłı̨chǫ̨ experiential knowledge – observing, experiencing and 

sharing stories – is done on a regular and consistent basis by harvesters who know the 

land.121 

 

By putting the Tłı̨chǫ Research and Monitoring Program in place, harvesters and elders 
will once again be in their intellectual and spiritual role to watch and experience the land 

so they can share what they observe and ensure people can respond quickly to 

occurrences that will impact their lives. 

 
118 PR (BATH 2019): 023 - “These Trees Have Stories to Tell” Linking Denésƍliné Knowledge and Dendroecology in 
the Monitoring of Barren-ground Caribou Movements in the Northwest Territories, Canada; PR (BATH 2019): 027 - 
Tłı̨chǫ Knowledge of Environmental Changes: Implications for Caribou Hunting; PR (BATH 2019): 028 - Caribou 
Migration and the State of their Habitat: Tłı̨chǫ Knowledge and Perspectives on ekwò˛(Barrenland Caribou); PR 
(BATH 2019): 029 - Monitoring the Relationship between People and Caribou; PR (BATH 2019): 030 - Renewing our 
traditional laws through joint ekwǫ (caribou) management; 031 - Łeghágots'enetę (learning together): the importance 
of indigenous perspectives in the identification of biological variation; PR (BATH 2019): 033 - Boots on the Ground 
Caribou Monitoring Program 2017 Results; PR (BATH 2019): 034 - Boots on the Ground Caribou Monitoring Program 
- Monitoring Results 2016; PR (BATH 2019): 035 - “We Watch Everything” A Methodology for Boots on the Ground 
Caribou Monitoring; and PR (BATH 2019): 036 - Ekwò zò gha dzô nats’êdè “We Live Here For Caribou” Cumulative 
Impacts Study on the Bathurst Caribou.  
119 PR (BATH 2019): 029 - Monitoring the Relationship between People and Caribou; PR (BATH 2019): 030 - 
Renewing our traditional laws through joint ekwǫ (caribou) management; PR (BATH 2019): 032 - “We monitor by 
living here”: Developing monitoring methods based in Indigenous knowledge; PR (BATH 2019): 033 - Boots on the 
Ground Caribou Monitoring Program 2017 Results; PR (BATH 2019): 034 - Boots on the Ground Caribou Monitoring 
Program - Monitoring Results 2016; and PR (BATH 2019): 035 - “We Watch Everything” A Methodology for Boots on 
the Ground Caribou Monitoring. 
120 PR (BATH 2019): 038 - Wolf Technical Feasibility Assessment: Options for Managing Wolves on the Range of the 
Bathurst Barren-ground Caribou Herd. 
121 Ibid. 

https://www.wrrb.ca/sites/default/files/These%20trees%20have%20stories%20to%20tell%20-%20Linking%20Den%C3%A9s%C6%8Dlin%C3%A9%20Knowledge%20and%20Dendroecology%20in%20the%20Monitoring%20of.pdf
https://www.wrrb.ca/sites/default/files/These%20trees%20have%20stories%20to%20tell%20-%20Linking%20Den%C3%A9s%C6%8Dlin%C3%A9%20Knowledge%20and%20Dendroecology%20in%20the%20Monitoring%20of.pdf
https://www.wrrb.ca/sites/default/files/Tlicho%20Knowledge%20of%20Environmental%20Changes.pdf
https://www.wrrb.ca/sites/default/files/Tlicho%20Knowledge%20of%20Environmental%20Changes.pdf
https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
https://www.wrrb.ca/sites/default/files/Monitoring%20the%20Relationship%20Between%20People%20and%20Caribou_3.pdf
https://www.wrrb.ca/sites/default/files/Monitoring%20the%20Relationship%20Between%20People%20and%20Caribou_3.pdf
https://www.wrrb.ca/sites/default/files/Renewing%20our%20traditional%20laws%20through%20joint%20ekw%C7%AB%20caribou%20management_0.pdf
https://www.wrrb.ca/sites/default/files/Renewing%20our%20traditional%20laws%20through%20joint%20ekw%C7%AB%20caribou%20management_0.pdf
https://www.wrrb.ca/sites/default/files/%C5%81egh%C3%A1gots%E2%80%98enet%C4%99%20Learning%20together.%20The%20importance%20of%20Indigenous%20perspectives%20in%20the%20identification%20of%20biological%20variation_0.pdf
https://www.wrrb.ca/sites/default/files/%C5%81egh%C3%A1gots%E2%80%98enet%C4%99%20Learning%20together.%20The%20importance%20of%20Indigenous%20perspectives%20in%20the%20identification%20of%20biological%20variation_0.pdf
https://www.wrrb.ca/sites/default/files/2017bootsonthegroundresults_0.pdf
https://www.wrrb.ca/sites/default/files/2017bootsonthegroundresults_0.pdf
https://www.wrrb.ca/sites/default/files/2016%20Boots_on_the_ground_monitoring_results.pdf
https://www.wrrb.ca/sites/default/files/2016%20Boots_on_the_ground_monitoring_results.pdf
https://www.wrrb.ca/sites/default/files/we_watch_everything_a_methodology_for_boots_on_the_ground_caribou_monitoring_0.pdf
https://www.wrrb.ca/sites/default/files/we_watch_everything_a_methodology_for_boots_on_the_ground_caribou_monitoring_0.pdf
https://www.wrrb.ca/sites/default/files/ekwo_zo_gha_dzo_natsede_tk_study%20-%20cumulative%20impacts%20on%20bathurst%20caribou.pdf
https://www.wrrb.ca/sites/default/files/ekwo_zo_gha_dzo_natsede_tk_study%20-%20cumulative%20impacts%20on%20bathurst%20caribou.pdf
https://www.wrrb.ca/sites/default/files/Monitoring%20the%20Relationship%20Between%20People%20and%20Caribou_3.pdf
https://www.wrrb.ca/sites/default/files/Renewing%20our%20traditional%20laws%20through%20joint%20ekw%C7%AB%20caribou%20management_0.pdf
https://www.wrrb.ca/sites/default/files/Renewing%20our%20traditional%20laws%20through%20joint%20ekw%C7%AB%20caribou%20management_0.pdf
https://www.wrrb.ca/sites/default/files/We%20monitor%20by%20living%20here.%20Developing%20monitoring%20methods%20based%20on%20Indigenous%20knowledge_0.pdf
https://www.wrrb.ca/sites/default/files/We%20monitor%20by%20living%20here.%20Developing%20monitoring%20methods%20based%20on%20Indigenous%20knowledge_0.pdf
https://www.wrrb.ca/sites/default/files/2017bootsonthegroundresults_0.pdf
https://www.wrrb.ca/sites/default/files/2017bootsonthegroundresults_0.pdf
https://www.wrrb.ca/sites/default/files/2016%20Boots_on_the_ground_monitoring_results.pdf
https://www.wrrb.ca/sites/default/files/2016%20Boots_on_the_ground_monitoring_results.pdf
https://www.wrrb.ca/sites/default/files/we_watch_everything_a_methodology_for_boots_on_the_ground_caribou_monitoring_0.pdf
https://www.wrrb.ca/sites/default/files/we_watch_everything_a_methodology_for_boots_on_the_ground_caribou_monitoring_0.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
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“We find our voices in the land where we have something to say, where we can 
contribute something.”122 (Dr. John B. Zoe, 2019) 

 

Recommendation #15-2019 (Kǫk’èetì Ekwǫ̀): Tłįchǫ Research and Monitoring 
Program 

To ensure that both ɂekwǫ̀ and ɂekwǫ̀ habitat monitoring, and realistic harvesting 

numbers are recorded in a culturally appropriate manner, and to contribute adaptive 

management, TG will implement the Tłįchǫ Research and Monitoring Program, 
starting in January 2020 (See Appendix H).  

 

The WRRB is aware that the effects of climate change are already being felt and that 

the changes on the ɂekwǫ̀ ranges are measurable. The question now is what can be 

done about the effects of climate change on ɂekwǫ̀, and their ecological relationships, 

including people. The WRRB sees this as best answered by having more observers on 

the ground123 and then ensuring that their observations are integrated into adaptive 

management for the herd. The WRRB believes that using more people on the ground 

(as indexed, for example by the number of observer days) is essential for adaptive 

management. 

 

Tłı̨chǫ harvesters’ and elders’ holistic knowledge of the environment allows them to 

place the behaviour of humans into the ecosystem, which is why they can understand 

the reality of climate change.124 Tłı̨chǫ harvesters and elders know that ɂekwǫ̀ will not 

migrate to places where there is no food. For example, dry conditions (high 

temperatures and low precipitation), wildfires, and lack of vegetation are indicators of 

climate change that harvesters can see on the land.  

 

Recommendation #16-2019 (Kǫk’èetì Ekwǫ̀): Climate Change 

To better understand the effects of climate change on ɂekwǫ̀, TG will systematically 

collect on-the-ground climate change observations including but not limited to (i) dry 

conditions, (ii) wildfires, and (iii) lack of vegetation, during the Ekwò N̨àxoède K’è 

program and the Tłı̨chǫ Research and Monitoring Program. Results of the monitoring 
programs should be designed to contribute an adaptive management framework and 

be reported to the WRRB and GNWT annually. 

 

The Joint Proposal’s Table 4 summarises the biological monitoring indicators, 

frequency, rationale, and options for management actions.125  In the context of adaptive 

management, the WRRB finds that only four of the nine biological indicators in Table 4 

 
122 PR (BATH 2019): 039 - WRRB Reasons for Decision Final Report w/ Corrected Appendix – Sahtì Ekwǫ̀ 
(Bluenose-East Caribou) Herd. 
123 PR (BATH 2019): 033 - Boots on the Ground Caribou Monitoring Program 2017 Results. 
124 PR (BATH 2019): 027 - Tłı̨chǫ Knowledge of Environmental Changes: Implications for Caribou Hunting). 
125 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 

https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/2017bootsonthegroundresults_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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have corresponding adaptive monitoring options and even those four are generalized 

rather than specific actions. The table is similar to that proposed for the Sahtì ekwǫ̀ in 

the 2019 Joint Proposal. When asked during the public hearing about the possibility of 

expanding and revising the table to make it more detailed and responsive for that herd, 

GNWT stated that they would need to discuss with their senior level management and 

pointed to the Taking Care of Caribou Management Plan.126 
 

Given the 29% annual rate of decline for the Kǫk’èetì ekwǫ̀ herd, there is an urgent 

need to increase the speed in which managers react to changes in the herd and 

implement management actions. The WRRB is concerned about delays in 

implementation of management actions and the failure to implement the majority of the 

WRRB’s recommendations. TG and GNWT acknowledged the need to speed up 

management responses. In the Joint Proposal, they propose increasing reviews of 

management actions from every three years to annually.127 However, no mechanism is 

proposed. An adaptive management framework could minimize delay in the 

implementation of management action and proposals. An adaptive management 

framework must involve the Board for the reasons set out in Section 12.5.1 of the Tłı̨chǫ 
Agreement.128 Such an approach provides for pre-identified management actions based 

on thresholds agreed to by management authorities, which then can be implemented in 

a timelier matter.   

 

Adaptive management is now a standard part of management although in practice, it 

has sometimes struggled in the implementation phase.129 The WRRB is of the view that 

such a framework can be developed in collaboration with governments. The Joint 

Proposal has already provided a rationale for specific monitoring thresholds and the 

management decisions that those thresholds trigger.130 

 

The Joint Proposal refers to an “integrated suite of recovery management actions” but 

does not supply a mechanism for integration.131 There is no evidence which describes 

how the individual management actions will be integrated, which is problematic as there 

will be trade-offs between them depending on monitoring results. The WRRB suggests 

that the integration of management actions should be achieved through an adaptive 

management framework. The framework should also identify how to integrate on-the-

ground observations and climate change into management activities. The strength of an 

 
126 PR (BATH 2019): 039 - WRRB Reasons for Decision Final Report w/ Corrected Appendix – Sahtì Ekwǫ̀ 
(Bluenose-East Caribou) Herd. 
127 Ibid. 
128 See Section 12.5.1 of the Tłı̨chǫ Agreement. 
129 PR (BATH 2019): 039 - WRRB Reasons for Decision Final Report w/ Corrected Appendix – Sahtì Ekwǫ̀ 
(Bluenose-East Caribou) Herd. 
130 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
131 Ibid. 

https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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adaptive management framework is to build it collaboratively, which is the basis of the 

WRRB recommendation. 

 

Recommendation #17-2019 (Kǫk’èetì Ekwǫ̀): Adaptive Management Framework 

To ensure timelier implementation of management and monitoring actions, WRRB, 

TG and GNWT will collaborate to develop a herd‐specific adaptive management 

framework with the thresholds linked to specific management actions by January 

2020, with the WRRB taking a lead role for herds in Wek’èezhìı. The framework will 

take into consideration Tłı̨chǫ and scientific knowledge, existing management plans, 

and decisions and recommendations from Boards and governments. 

 

7.7. Implementation of Recommendations from 2010, 2016 and 2019 

 

The WRRB is troubled by the time it has taken governments to implement approved 

Board recommendations given that the Kǫk’èetı̀ ekwǫ̀ herd has been declining by 19 to 

29% every 3 years since 2012.  

 

Based on the Board’s previous proceedings, 60 recommendations were submitted in 

2010 to TG and GNWT.132 In 2016, the WRRB submitted 26 recommendations and one 

determination to the two governments.133 The Board notes that, to date, only the 

determination and 25 of the 82 recommendations accepted or varied by TG and GNWT 

have been fully implemented (Appendix D and F). Consequently, the WRRB is of the 

view that perhaps a different approach will be more effective. The Board believes that a 

more intensive application of an adaptive management framework is needed to 

capitalize on the Board’s and government’s collective efforts. Given the urgency of 

decisive management action for the Kǫk’èetı̀ ekwǫ̀ herd, it is the Board’s opinion that an 

adaptive management framework would lead to more timely and effective management 

actions, which are essential to address the herd’s decline. 

 

Recommendation #18-2019 (Kǫk’èetì Ekwǫ̀): Implementation 

To track the progress of implementation of the Board’s recommendations, TG and 

GNWT will provide to the WRRB the following: 

(1) an implementation plan for the 2019 recommendations by January 31, 2020; 

(2) a summary report, within one year of the acceptance or variance of the Board’s 

2019 recommendations, on proposed management actions, including an 

evaluation of the success of implementation of management actions; and, 

 
132 PR (BATH 2019): 037 - Report on a Public Hearing Held by the Wek’èezhìı Renewable Resources Board 22-26 
March 20105-6 August 2010 Behchokǫ̀, NT. 
133 PR (BATH 2019): 040 - Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst 
ekwǫ̀  (Barren-ground caribou) Herd - Part A; and PR (BATH 2019): 041 - Reasons for Decisions Related to a Joint 
Proposal for the Management of the Bathurst ekwǫ̀ (Barren-ground caribou) Herd - Part B. 
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(3) an updated implementation plan for the 2010 and 2016 recommendations and 

an evaluation of all outstanding recommendations by January 31, 2020. 

 

The Board notes that continued implementation of the TK recommendations is both 

mandatory and essential to ensure that the WRRB and other wildlife managers in 

Wek’èezhìı have appropriate information to make balanced decisions.  
 

8.0. Conclusion 

 

With the Kǫk’èetì ekwǫ̀ herd in a critical state, there is an urgent need to implement 

effective management actions to halt the decline as soon as possible. The Board’s 

decisions in this report have been structured to have the least impact on ɂekwǫ̀ users 

and the greatest benefit to ɂekwǫ̀ that we can provide at this time. 

 

“… a way of life, in relation to the caribou is described in the Tłı̨chǫ Agreement, 
which is 12.1.1, which encompasses our livelihood and we try to capture that in 
our agreement to ensure that we always have a connection to the caribou, the 
activity around the caribou and the ceremonial games that happen around the -- 
the caribou and the travel. Everything that we -- that we had was in relation to the 
caribou”.134 (Dr. John B. Zoe, 2019) 

 

Users, managers and governments must act now, in whatever way possible, to protect 

the herd and its habitat so that future recovery may be possible. The need is urgent. 

The Kǫk’èetì ekwǫ̀ herd has declined to the point where some cows, possibly to have 

the best chance to raise their calves, have emigrated to a neighboring herd’s calving 

ground. These changes increase uncertainty for co-managers and governments. A 

collaborative and adaptive management is essential to ensure a future for Kǫk’èetì 

ekwǫ̀.   

  

 
134 PR (BATH 2019): 039 - WRRB Reasons for Decision Final Report w/ Corrected Appendix – Sahtì Ekwǫ̀ 
(Bluenose-East Caribou) Herd 

https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
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	 Pehdzéh	Kı̨́	First	Nation	
	 	
	 Chief	Edward	Sangris	and	Band	Council	
	 Yellowknives	Dene	First	Nation	(Detah)	
	
	 Chief	Ernest	Betsina	and	Band	Council	
	 Yellowknives	Dene	First	Nation	(N’Dilǫ)	
	
	 Chief	Darryl	Marlowe	and	Band	Council	
	 Lutsel	K’e	Dene	First	Nation	
	
	 Chief	Louis	Balsillie	and	Band	Council	
	 Deninu	Kue	First	Nation	
	
	 Ms.	Ethel	Liske,	ADFN	Negotiations	Coordinator	
	 Akaitcho	Dene	First	Nations	
	
	 Chief	Frieda	Martselos	
	 Salt	River	First	Nation	#195	
	
	 Grand	Chief	Gladys	Norwegian	
	 Dehcho	First	Nation	
	
	 President	William	(Bill)	Enge	
	 North	Slave	Metis	Alliance	
	
	 President	Garry	Bailey	
	 Northwest	Territory	Metis	Nation	
	
	 President	Clem	Paul	
	 Mountain	Island	Metis		
	
	 Ms.	Jody	Pellissey,	Executive	Director	
	 Wek’èezhìi	Renewable	Resources	Board	
	



	 Mr.	George	Barnaby,	Interim	Chair	
	 Sahtú	Renewable	Resources	Board	
	
	 Ms.	Deborah	Simmons,	Executive	Director	
	 Sahtú	Renewable	Resources	Board	
	
	 Mr.	Jozef	Carnogursky,	Chair	
	 Gwich’in	Renewable	Resources	Board	
	 	
	 Ms.	Amy	Amos,	Executive	Director	
	 Gwich’in	Renewable	Resources	Board	 	
	
	 Mr.	Larry	Carpenter,	Chairperson	
	 Wildlife	Management	Advisory	Council‐NWT	
	
	 Ms.	Jody	Pellissey	
	 Advisory	Committee	for	Cooperation	on	Wildlife	Management	
	
	 Mr.	Vernon	Amos,	Chairperson	
	 Inuvialuit	Game	Council		
	
	 Ms.	Jodie	Maring,	Resource	Coordinator	
	 Wildlife	Management	Advisory	Council	(NWT)	
	
	 Mr.	Ron	Robillard,	Chief	Negotiator	&	President	
	 Athabasca	Denesuline	Né	Né	Land	Corporation	
	 	
	 Mr.	Daniel	Shewchuk,	Chairperson	
	 Nunavut	Wildlife	Management	Board	
	
	 Ms.	Aluki	Kotierk,	President	
	 Nunavut	Tunngavik	Inc.	
	 	
	 Mr.	Larry	Adjun,	Chair	
	 Kugluktuk	Hunters	and	Trappers	Organization	
	 	
	 Mr.	Sam	Kapolak,	Chair	
	 Burnside	Hunters	and	Trappers	Organization	(Bathurst	Inlet)	
	
	 Mr.	Peter	Kapolak,	Chair	
	 Umingmaktok	Hunters	and	Trappers	Organization	(Bay	Chimo)	
	



	 Mr.	Attima	Hadari,	Chair	
	 Kitikmeot	Regional	Wildlife	Board	
	
	 Mr.	Stanley	Anablak,	President		
	 Kitikmeot	Inuit	Association	
	 	
	 Mr.	Steve	Pinksen,	Deputy	Minister	
	 Department	of	Environment,	Government	of	Nunavut	
	 	
	 Mr.	Drikus	Gissing,	Wildlife	Director	
	 Department	of	Environment,	Government	of	Nunavut	
	 	 	



 

Page 1 of 35 

Wek’èezhìi Renewable Resource Board  
Management Proposal 

 

1. Applicant Information 

Project Title:  
Government of the Northwest Territories and Tłı̨chǫ Government 

Joint Proposal on Management Actions for the  
Bathurst Ekwǫ̀ (Barren-ground caribou) Herd: 2019 – 2021 

 
Contact Persons: 
Organization Names: 
Addresses: 
Phone/Fax Numbers: 
Email addresses: 
 
Michael Birlea 
Lands Protection and Renewable Resources Manager 
Department of Culture and Lands Protection 
Tłı̨chǫ Government (TG) 
Behchoko, NT. X0E 0Y0 
Phone: 867-392-6381  Ext: 1355 
Fax: 867-392-6406  
MichaelBirlea@Tłı̨chǫ.com 
 
Bruno Croft 
Regional Superintendent 
North Slave Region 
Department of Environment & Natural Resources (ENR) 
Government of the Northwest Territories 
2nd Floor, ENR Main Building 
P.O. Box 2668 
3803 Bretzlaff Drive 
Yellowknife, NT. X1A 2P9 
Phone: 867-767-9238  Ext: 53234 
Fax: 867-873-6260  
Bruno_Croft@gov.nt.ca 

 
2. Management Proposal Summary 

Start Date:  
July 1, 2019 

Projected End Date:  
July 1, 2021 

Length:  
2 years 

Project Year: 
1 of 2 

A June 2018 photographic calving ground survey of the Bathurst herd shows that the 
population has continued to decline by ~58% since the previous survey in 2015.  The June 
2018 Bathurst caribou survey estimates were 3,636 ± 1,253 (95% CI) breeding females and 
an overall herd estimate of 8,207 ± 3,008 (95% CI) caribou.  Low rates of survival in adult 
female caribou, and low and variable rates of productivity (due to a combination of low 
fecundity and poor calf survival rates) are the main reasons for the continued decline.   
  
This joint management proposal for the Bathurst herd has been prepared as an update to the 
December 2015 proposal submitted to the Wek’èezhìi Renewable Resource Board (WRRB).  
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The proposal describes 11 management recommendations according to the following five 
themes: 1) harvest management, 2) wolf (díga) management, 3) habitat and land use, 4) 
education, and 5) monitoring and research. 
 
1) Harvest Recommendations for Bathurst Ekwǫ̀ 

 TG and ENR recommend that the Total Allowable Harvest (TAH) for the Bathurst herd 
remain at zero (0) in the Northwest Territories, and be reviewed within 2 years, 
following completion of the next Bathurst calving ground survey and analyses of 
available demographic data (as per WRRB Determination #1-2016; WRRB 2016a).  

 
 TG and ENR recommend continuation of the Mobile Core Bathurst Caribou 

Conservation Area (MCBCCA – also referred to as the ‘Bathurst mobile conservation 
area’) as the means for managing and implementing the TAH of zero for the Bathurst 
herd. 

 
 TG and ENR recommend continuation of regular aerial and ground-based surveillance 

of the Mobile Core Bathurst Caribou Conservation Area (MCBCCA) through the fall 
and winter harvest seasons. 

 
2) Wolf (díga) Management  

 ENR and TG are developing a joint proposal for diga management on the Bathurst 
and Bluenose-East (BNE) ekwǫ̀ ranges, which will be submitted as a separate joint 
management proposal to the WRRB in 2019. 
 

3) Habitat and Land Use  
 ENR and TG acknowledge the multi-year work completed by the Bathurst Caribou 

Range Plan (BCRP) Working Group and recommend that the BCRP (ENR 2018) be 
finalized, endorsed, and implemented by governments, the WRRB, industry, 
communities and other Range Plan partners.  Recommended implementation actions 
in the BCRP should be initiated in 2019 to develop and apply effective policies and 
practices within an adaptive management framework and 5-year review interval, which 
will help address potential cumulative effects of range (habitat) disturbance and land 
use on Bathurst caribou. 
 

 TG and ENR recommend that additional work be done by indigenous governments 
and organizations across the Bathurst range through TK research to continue 
identifying key landscape features and specific areas (eg: ekwǫ̀ no'oke – water 
crossings, tataa – land crossings, important unburned winter habitat, and important 
migration routes and habitats in seasonal ranges) that are important to caribou and 
may require conservation measures to manage potential disturbance and/or protect 
habitat areas. 

 
4) Education 

 Despite the recommendation for a TAH of zero for the Bathurst herd, TG and ENR 
suggest a coordinated suite of education/public awareness initiatives to improve 
general public knowledge of ekwǫ̀, and to promote respectful hunting practices that 
would reduce wounding and wastage in other areas where ekwǫ̀ are harvested. 

 
 Tłı̨chǫ Government plans to continue and expand its delivery of programs focused on 

cultural practices on-the-land. These programs emphasize continued use and 
maintenance of traditional sites and trails. ENR will collaborate and support these 
programs through its the On-The-Land unit. 



 

Page 3 of 35 

 
5) Monitoring and Research of Bathurst Ekwǫ̀ 

 Updated biological monitoring of the BNE and Bathurst herds, mostly led by ENR, is 
proposed for 2019-2021. A key focus of the increased monitoring is to provide annual 
information on productivity and survival of caribou calves and adult cows, as well as 
increased surveys to estimate herd size.  This enhanced monitoring is in part 
proposed to help assess effectiveness of wolf management actions. 

 
 TG and ENR recommend expansion of the Tłı̨chǫ “Boots on the Ground” traditional 

knowledge monitoring and guardianship program on the Bathurst range. 
 

 TG and ENR recommend increased research into underlying drivers of change in 
Bathurst herd abundance through collaboration with academics and other researchers 
(including remote sensing specialists), using both scientific and traditional knowledge 
approaches. 

 
Please list all permits required to conduct proposal. 
NWT and Nunavut (NU) Wildlife Research Permits will be required annually to conduct 
monitoring recommended in this proposal. 
 
The WRRB may hold a hearing to review management of Bathurst caribou, including a Total 
Allowable Harvest.  

 
3. Background  

3.1 BATHURST CARIBOU STATUS IN 2018 
 
The June 2018 calving ground photographic survey resulted in an estimate of 3,636 ± 1,253 
(95% CI) breeding females and an overall herd estimate of 8,207 ± 3,008 caribou in the 
Bathurst herd (Figure 1) (GNWT unpublished data). This result indicates that the herd has 
declined by ~58% since the last survey in June 2015, which estimated 8,075 ± 3,467 
breeding females and an overall herd size of 19,769 ± 7,420 caribou in the Bathurst herd 
(Boulanger et al. 2017).  A basic comparison of the two recent population estimates suggests 
that the Bathurst herd has declined at an annual rate of approximately 29% per year over the 
last three years. 
 
A comparison of the June 2018 and 2015 estimates suggests that the Bathurst herd may 
have declined at a faster rate in the last three years than the annual rate of decline of 
approximately 19% observed between surveys in 2015 and 2012.  As a basis for comparing 
these trends, if a caribou population were to continue declining at annual rates of 29% or 
19%, it would be half of its size within ~2.5 years and ~3.7 years respectively.  
 
Based on a recent assessment and status report (SARC 2017), the NWT Conference of 
Management Authorities listed barren-ground caribou as Threatened in the Northwest 
Territories in February 2018.  As a previously large migratory barren-ground caribou herd that 
sustained an annual harvest of thousands of caribou (Case et al. 1996), the management 
implication for the Bathurst herd at its current size and trend is that it may not recover for 
decades to a size that could sustain a meaningful level of hunting.  Indeed, it is almost ten 
years since the first harvest restrictions were placed on the Bathurst herd in winter 2010.   
 
Based on a comparison of the 2009 and 2018 population estimates, the overall extent of 
decline for the Bathurst herd within the past 10 years is ~74%, which meets the population 
criterion of “endangered” (Table 2 in COSEWIC 2015).  If the recent annual rate of decline 
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observed between 2015 and 2018 (~29% per year) were forecast 10 years in to the future, 
the herd status would meet the population criterion of “critically endangered” (Table 2 in 
COSEWIC 2015).  Thus, the current small and declining number of mature caribou in the 
Bathurst herd is a critical conservation status that requires implementation of an integrated 
suite of recovery management actions that continue and support the Total Allowable Harvest 
(TAH) of zero (0) established in 2016 (Determination #1-2016 in WRRB 2016a) along with 
enhanced monitoring.  It is also worth noting that the current small size and trend of the 
Bathurst herd place it well below the low management threshold (i.e., red phase of low 
numbers) as defined for the Bluenose East and West herds by the Advisory Committee for 
Cooperation on Wildlife Management (ACCWM 2014). 
 
Despite variability and small sample sizes in available datasets, the key population processes 
in the Bathurst herd that have likely contributed to its continued and rapid rate of decline are: 
   1) relatively low rates of survival (i.e. high rates of mortality) in adult female caribou; and 
   2) low and variable rates of productivity that generally reflect a combination of low fecundity 
and poor calf survival rates (i.e., calf recruitment). 
A third potential contributing factor to the continued observed rate of decline is a recent 
increase in the proportion of satellite-collared Bathurst females that switched calving grounds 
in June 2018 to the coastal calving area along the Queen Maud Gulf.  
 

 
 

Figure 1.  Trend of Bathurst caribou herd 1986-2018 (left) and 2009-2018 (right) based on calving ground 
photographic surveys. 
 

(a) Adult female survival, calf survival (recruitment), and fecundity  
 
A detailed demographic analysis by Boulanger et al. (2011), used an ordinary least squares 
(OLS) model to illustrate that adult female survival of Bathurst caribou declined from 0.86 in 
1985 to 0.76 in 2006, followed by an accelerated decline down to 0.67 in 2009 for a net 
reduction of 19% (Figure 2 in Boulanger et al. 2011).  More recent results using the same 
methodology, suggest that the adult female survival rate has increased to 0.78 (95% CI = 
0.76-0.80) from 2009-2015 (Boulanger et al. 2017), which was concomitant with the 
implementation of harvest management of the herd (WRRB 2010, WRRB 2016a,b).  
However, this low adult female survival rate combined with low productivity of the herd (after 
2011) have been primary drivers for the continued observed decline in the herd.  
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Although additional OLS model analyses are underway to include the June 2018 Bathurst 
survey results and other recent demographic data, the previous assessments suggested that 
the estimate of adult female survival in 2015 (Boulanger et al. 2017) was similar to that 
estimated from the 2012 calving ground survey (Boulanger et al. 2014).  Based on the June 
2018 survey results and the continued rapid decline of the herd, it is unlikely that adult female 
survival rates have improved; indeed, the more concerning case is that adult female survival 
may have declined.     
 
Late winter composition surveys in late March or early April are used to estimate the 
proportion of calves that have survived their first year of life upon which their survival rate is 
assumed to be equal to that of adults.  The age ratio data (i.e, calf:cow ratios) from these 
surveys are reported as the number of calves seen per 100 cows and are used to estimate 
recruitment of calves to yearlings; although it is also important to consider the possible effect 
of changing adult female survival rates on observed ratios.  Compared to the mid-1980s and 
mid-1990s, late winter calf:cow ratios for the Bathurst herd dropped throughout the early 
2000s (Figure 20a in SARC 2017), and rebounded from 2007 to 2011, and have returned to 
low levels since 2012 (Figure 2). 
 

 
Figure 2.  Bathurst caribou calf:cow ratios (+/- 95% CI) from late winter composition surveys (Mar-Apr).  Data 
source: Cluff et al. (2016). 
 
Combined with estimates of adult female survival (S), calf recruitment estimates (R) derived 
from late winter composition surveys may be used to estimate the finite rate of increase (λ) for 
the caribou population, where: λ ൌ S	/	ሺ1 െ ܴሻ (Hatter and Bergerud 1991, and see detailed 
methodology and assumptions in DeCesare et al. 2012).  Thus, based on available 
information, the Bathurst herd will continue to decline without marked improvements in adult 
female survival and calf recruitment. Table 1 illustrates that given an estimated low adult 
female survival rate of 0.78, even during years with comparatively good calf recruitment (i.e., 
44 calves:100 cows observed in late winter), the population would decline at a rate of ~5% 
per year (λ = 0.952).  Using the same assumption for adult female survival, the rate of decline 
is much steeper (~13% annual rate of decline or λ = 0.877) when recruitment rates are low 
(i.e., 25 calves:100 cows observed in late winter), such as those observed recently from 
2012-2016 (Figure 2).  As a reference example, a population with an adult female survival 
rate of ~0.85 and late winter composition of ~35 calves:100 cows would be stable; and 
improvements in either parameter value would result in population increases. 
 

Table 1.  Deterministic population growth rates (λ and r) based on an average adult female survival rate (S) of 
0.78, and comparatively high and low rates of calf recruitment (RRM).  High and low recruitment rates were 
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estimated from geometric means of calf:cow ratios (X) observed during late winter composition surveys for the 
Bathurst herd in 2007-2011, and 2012-2016, respectively (see Figure 2).  Calculations were based on methods 
described by DeCesare et al. 2012 (and see Gunn et al. 2005).  

 
 
Fecundity is the proportion of breeding aged females that successfully give birth to a viable 
live calf.  Pregnancy rates are a useful index of fecundity, although the rate of live births in 
breeding-aged females is generally lower because of in utero mortality of fetuses due to 
absorptions or abortions, and early mortality of neonates including stillbirths.  Spring 
composition surveys on the calving grounds conducted during or shortly after the peak of 
calving may be used to estimate fecundity in barren-ground caribou and is based on the ratio 
of counts of productive females (i.e., cows with newborn calves, distended udders, and/or 
with hard antlers) to total adult females (Boulanger et al, 2011).  Fecundity is a key 
demographic parameter because it reflects the reproductive potential for growth of a 
population, which for the Bathurst herd has been trending downward (Table 2).  Combined 
with estimates of calf survival (i.e., recruitment), estimates of fecundity provide an 
understanding of the productivity of a caribou population.  Figure 3 illustrates a declining 
pattern of productivity for Bathurst caribou due to declining trends of calf survival and 
fecundity from 2007 to 2014; this analysis is currently being updated to include recent data 
from 2015 to 2018. 
 

 
 

Table 2.  Estimates of fecundity from composition surveys conducted in conjunction with June calving ground 
photographic surveys 

Calving Ground Survey Year 2009 2012 2015 2018 
Fecundity (% of breeding females relative 
to total females) 

84% 82% 61% 72% 

Average 

Calf:Cow Ratio

(2007‐2011)

Average 

Calf:Cow Ratio

(2012‐2016)

Calf:Cow Ratio (X ) 0.440 0.249

Ad F Survival (S ) 0.780 0.780

Adjusted Recruitment (R RM ) 0.180 0.111

1‐R RM 0.820 0.889

finite rate of increase (λ) 0.952 0.877

exponential rate of increase (r) ‐0.050 ‐0.131

(+) doubling or (‐) halving time (years) ‐14.0 ‐5.3
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Figure 3.  Trends in productivity of the Bathurst caribou herd, where productivity is the product of calf survival 
and fecundity.  The trend lines for calf survival, fecundity and productivity are the most supported demographic 
parameters OLS model results in Boulanger et al. 2017 (Table 20, Model 1).  Data source: Figure 30 in 
Boulanger et al. (2017).

 
(b) Calving ground fidelity 

  
As summarized by Gunn and Miller (1986), there is convincing empirical evidence that female 
barren-ground caribou generally have strong fidelity to their calving grounds, and that fidelity 
to a calving ground is a reliable basis for defining and monitoring caribou herds.  For 
migratory barren-ground caribou in the Northwest Territories and Nunavut, datasets from 
collared adult females tracked over multiple calving events illustrate that fidelity to calving 
grounds is consistent, with limited rates of switching occurring between neighboring herds.   
 
An important assumption of demographic analyses on the Bathurst herd has been that net 
movement of Bathurst caribou to or from adjacent calving grounds (Bluenose-East and 
Beverly-Ahiak) is low to negligible, and that the main drivers of population change are rates of 
calf production and survival of caribou (Boulanger et al 2017).  This assumption has been 
tested by documenting and evaluating the frequency by which collared caribou cows switch to 
or from neighbouring calving grounds.  And up until June 2018, switching of parturient 
Bathurst female caribou to adjacent calving grounds has been very low and was unlikely to 
account for the declining trend observed through 2015 (Figure 4).   

 
Figure 4 (Figure 30 in Boulanger et al. 2017). Rates of switching between calving grounds of collared caribou 
cows from Bathurst and neighbouring herds where at least two consecutive June locations were known, 2008-
2015. Each pair of locations represents one data point. The numbers of cases where a cow returned to the 
same calving ground are shown above the curved grey arrows, and the cases where cows moved away from or 
on to the Bathurst calving ground are indicated by the straight black arrows with associated numbers in 
parentheses.  Based on these data, ~94% (49/52) of paired calving locations for collared Bathurst cows 
exhibited fidelity to the Bathurst calving ground, while ~6% (3/52) showed switching behavior of Bathurst cows 
to adjacent calving areas. 

Bluenose 
East

Bathurst
Beverly
‐ Ahiak

114 49 91

(2)

(1)

(1)

(1)
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During the calving period in June 2018, 3 of 11 known collared Bathurst cows (their locations 
in June 2017 or earlier were known) were located on the Queen Maud Gulf (QMG) coastal 
calving area of the Beverly-Ahiak herd.  During winter 2017-2018, the collared Bathurst cows 
and bulls were heavily mixed with collared cows and bulls of the Beverly-Ahiak caribou that 
calve in the QMG. Additional analyses are being done to evaluate the demographic 
implication of the three collared Bathurst cows switching to the Queen Maud Gulf coastal 
calving area.  However, the observed switching of the Bathurst cows was likely a 
consequence of the herd’s small size and ongoing decline due to low adult female survival 
and calf productivity, rather than a previously undetected range shift being a cause of the 
decline. The large size disparity between the 2 herds may have contributed to the gregarious 
movement of the much smaller Bathurst herd with its larger eastern neighbor (8,200 Bathurst 
caribou as reported here vs about 100,000 Beverly/Ahiak caribou; M. Campbell, Government 
of NU, pers. comm. Oct. 2018).  
 
As described by Gunn et al. (2012), gregariousness of female caribou during calving is a 
strategy for reducing predation risk and is a principal reason for high densities of breeding 
females on a calving ground.  But as a population of migratory barren-ground caribou 
declines below a small threshold size, spatial fidelity to a calving area may start to break 
down resulting in a partial or complete shift in use of a calving area.  Indeed, Adamczewski et 
al. (2015) suggested that a rapid numerical decline in abundance of the Beverly herd driven 
mainly by low cow survival and poor calf productivity led remaining Beverly cows, circa 2006, 
to switch to the coastal calving ground utilized by the larger, neighboring Ahiak herd.  Due to 
the range shift of remaining few Beverly caribou, Adamczewski et al. (2015) posited that the 
Beverly herd no longer exists as a distinct herd. 
 
Initial review of Bathurst calving ground surveys illustrates that densities of breeding females 
within photographic strata declined sharply in 2009 (3.5 breeding females/km2) and have 
remained low with the 2018 survey having the lowest observed density (2.7 breeding 
females/km2) (Figure 5).  At this juncture, the key issues are 1) whether the initial observed 
rate of switching will continue and increase in subsequent calving periods especially if the 
Bathurst herd continues to decline; and 2) whether the switching observed for three Bathurst 
cows in June 2018 was an isolated occurrence and the rate of switching resumes at 
previously observed low levels and spatial fidelity to that Bathurst calving ground is 
maintained.  The management implication of an increase in the rate of switching by Bathurst 
cows is that it may result in a breakdown of spatial fidelity and a shift in calving distribution, 
which in turn may accelerate the herd’s numerical decline because an increasing proportion 
of Bathurst cows become integrated in to the calving and seasonal distribution of Beverly-
Ahiak caribou.  If this were to happen it would further reduce the likelihood of recovery for the 
Bathurst herd. 
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Figure 5.  Estimates of breeding females (+ SE) and associated average densities from 9 photographic calving 
ground surveys of the Bathurst caribou herd (1986-2018).  Average caribou densities were derived from 
estimated abundance of caribou within the area (km2) of photographic strata (mean 1.8; range 1-4 strata) that 
contained most of the breeding females for a survey (mean 95%; range 86%-100%). 
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3.2   OVERALL MANAGEMENT PROCESS 

Chapter 12 of the Tłı̨chǫ Agreement requires that WRRB, TG, GNWT, and Canada develop 
an overall long-term management planning process for the Bathurst herd.  This process is 
being developed with those parties that have jurisdiction over any part of the Bathurst range 
and with Aboriginal peoples who traditionally harvest the herd. Organizational meetings to 
define this long-term process began in 2012 and a Bathurst Caribou Advisory Committee 
(BCAC) was recently established in 2016. Further meetings in 2017 and 2018 resulted in 
agreement to update the 2004 management plan for the herd.    
 
TG and ENR are committed to implementing the Tłı̨chǫ Agreement through continued 
collaboration with the WRRB and other partners in developing a comprehensive management 
process, which will include a Bathurst caribou management plan.  Short term proposals such 
as this current one, include perspectives for management and monitoring of harvest and 
predators, as well as for management of development activities, caribou habitat, and other 
potential factors affecting the herd. This proposal is not intended to pre-empt any part of the 
comprehensive planning process for the Bathurst herd. 
 

(a)  Range planning and environmental assessment processes for the Bathurst 
herd 

In recognition of the importance of habitat conservation and management, and in light of the 
scale of current and proposed development on the Bathurst herd’s annual range, work to 
develop a range plan for the Bathurst herd was initiated by ENR in 2013.  The purpose of the 
range plan is to provide guidance on how to monitor, assess and manage cumulative effects 
of human disturbance on the historic range of the Bathurst herd.  This plan was developed 
through a multi-partner collaborative process and will eventually need to be included under 
the comprehensive management process required by the Tłı̨chǫ Agreement.  A completed 
version of the Bathurst Caribou Range Plan is under review of the GNWT Cabinet (ENR 
2018). 
 

(b) Joint Management Proposals and WRRB recommendations 2007-2016 
This proposal defers to the WRRB’s Reasons for Decision (WRRB 2016a and 2016b) for a 
comprehensive overview of previous proceedings (2007, 2010, 2016) and board 
determinations and recommendations regarding the management of the Bathurst ekwǫ herd. 
These WRRB documents emphasize the need to manage the herd in a comprehensive, 
holistic manner and this proposal has been developed to address monitoring and 
management in a comprehensive manner. 
 

(c) Scope of the current joint TG-ENR management proposal 
This proposal continues and builds on management and monitoring recommendations that 
were developed in the 2015 joint TG-ENR joint management proposal and is meant to be 
consistent with the WRRB’s previous determination on a total allowable harvest for the 
Bathurst ekwǫ herd (WRRB 2016a), and other management recommendations (WRRB 
2016a and 2016b).   
 
Results from the June 2018 Bathurst calving ground photographic survey show that the herd 
has continued to rapidly decline; those survey results and preliminary demographic analyses 
provide the basis for this updated joint management proposal from TG and ENR.  
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4. Description of Proposed Management Action 

 
4.1    GOAL OF MANAGEMENT ACTIONS 

The short-term goal of the proposed management actions is to halt the Bathurst herd’s decline 
and promote recovery.  In the 2015 proposal, the stated goal was to halt the Bathurst herd’s 
decline within 3 years.  Based on the 2018 survey results, the management goal has not been 
met as the herd has declined further.  Nevertheless, this proposal maintains an ambitious 
timeframe for stabilization of the herd to highlight the need for implementing challenging but 
timely management actions, and to reflect a proposed increase in frequency of calving ground 
surveys (i.e., 2-year interval). The term of the proposal is 2 years, in part to reflect the 2-year 
interval on population surveys, but also to allow closer monitoring and assessment of whether 
management actions are effective.   
 
Over the longer-term, the recovery goal is to enable sustainable caribou harvesting that 
addresses Indigenous community needs levels across this herd’s range. Within Wek’èezhìi, 
the goal is to allow the exercise of Tłı̨chǫ rights to harvest caribou throughout Mǫwhì Gogha 
Dè Nı̨ı̨tłèè. 
 
Recommended actions in this section are summarized initially in bulleted form followed by a 
brief narrative describing rationale and perspective.  The recommendations are structured 
according to five key themes: 1) harvest management, 2) wolf (díga) management, 3) habitat 
and land use, 4) education, and 5) monitoring and research.   
 
4.2   HARVEST RECOMMENDATIONS FOR BATHURST EKWǪ̀ 

(a) Recommended harvest for the Bathurst herd 
 TG and ENR recommend that the Total Allowable Harvest (TAH) for the Bathurst herd 

remain at zero (0) in the Northwest Territories, and be reviewed within 2 years, 
following completion of the next Bathurst calving ground survey and analyses of 
available demographic data (as per WRRB Determination #1-2016; WRRB 2016a).  

 
(b) Bathurst harvest management 
 TG and ENR recommend continuation of the Mobile Core Bathurst Caribou 

Conservation Area (MCBCCA – also referred to as the ‘Bathurst mobile conservation 
area’) as the means for managing and implementing the TAH of zero for the Bathurst 
herd. 
 

Through the Barren-ground Caribou Technical Working Group (BGCTWG), staff from TG, 
ENR, and the WRRB have updated the “Rules for Definition of the Mobile Core Bathurst 
Caribou Conservation Area (MCBCCA) for winter 2017-2018” (revised Dec. 16, 2017; 
Appendix A).  As part of the BGCTWG’s adaptive management process, two specific 
recommendations have been developed with respect to harvest management:  

1) 40 or more collars should be placed on the Bathurst herd to define its distribution 
during the harvest season with confidence; and 

2) the implementation and effectiveness of the MCBCCA should be evaluated using 
available information and data since its inception.  

 
The recommendation for increasing the number of collars on the Bathurst herd is developed 
further in this proposal under the section “Monitoring and Research.”  The recommendation for 
an evaluation of the MCBCCA is being undertaken by ENR and TG staff, with a summary 
report to be completed and provided to the WRRB in 2019. 
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(c) Monitoring of Bathurst mobile conservation area and compliance 
 TG and ENR recommend continuation of regular aerial and ground-based surveillance 

of the Mobile Core Bathurst Caribou Conservation Area through the fall and winter 
harvest seasons.   

 
The MCBCCA is monitored regularly (sometimes weekly) until the end of the winter hunting 
season by aerial reconnaissance flights to increase knowledge of the Bathurst herd’s 
distribution and relative abundance, and to check for any activity (including hunting) on the 
winter roads to the mines. ENR wildlife officers also regularly conduct ground-based patrols to 
ensure compliance with the no-harvest regime. Aerial and ground-based surveillance by ENR 
would continue throughout the winter harvest season in 2019-2020 and in future years.  
 

(d) Nunavut harvest of Bathurst caribou 
In June 2016, a TAH of 30 bulls was established by the Nunavut Wildlife Management Board 
(NWMB) for Bathurst caribou in Nunavut.  The June 2018 calving ground survey results 
indicate a further steep decline in the Bathurst herd, which have been provided to the 
Government of Nunavut (GN) and other wildlife management authorities in Nunavut.  
 
GN has been working with the Kitikmeot Regional Wildlife Board, local Hunters and Trappers 
Organizations, communities and the NWMB on these caribou harvest issues; the process in 
NU includes a needs assessment and community consultation. ENR will remain in frequent 
contact with GN on these issues and participate where possible in the NWMB process. 
 
4.3    WOLF (DÍGA) MANAGEMENT  

(a) Joint Wolf Management Proposal for BNE and Bathurst Ranges 
• ENR and TG are developing a joint proposal for diga management on the Bathurst and 
Bluenose-East (BNE) ekwǫ̀ ranges, which will be submitted as a separate joint 
management proposal to the WRRB in 2019.  An overview of the rationale and strategies 
for díga management are highlighted in the section below. 
 

The continued rapid decline in the Bathurst and BNE herds 2015-2018 occurred despite a very 
limited harvest of both herds between the NWT and NU. Low adult and calf survival rates in 
the herds suggest that predation is a key limiting factor. Since wolves are the primary predator 
of barren-ground caribou, several wolf management strategies are outlined below that are 
under consideration. 

 
In addition to joint management proposals for the two caribou herds (including this document), 
a separate joint proposal for wolf management is currently under development that will include 
the ranges of both herds. Efforts to date to increase wolf harvest in the North Slave region, 
including GNWT incentives for wolf harvesters and the TG program to train wolf harvesters in 
culturally appropriate ways to hunt wolves, have not resulted in a meaningful increase in 
numbers of wolves taken. The new proposal will recommend ways to ensure that wolf harvest 
is increased to a level where caribou survival rates will be measurably increased. This will 
require more intensive wolf removal programs because small-scale wolf reductions are 
generally ineffective at increasing caribou survival rates. 

 
(b) Continued TG program to train wolf harvesters 

In January 2016, A pilot project proposal by TG and ENR described the approach that was 
initiated to train Tłı̨chǫ wolf hunters from the 4 communities in harvesting wolves using 
culturally appropriate methods. This program will be redesigned as a contributing component 
to the joint management proposal on wolves that is currently under development. 
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(c) Bathurst wolf management feasibility assessment 2017 
A collaborative feasibility assessment of wolf management options for the Bathurst caribou 
range led by the WRRB, ENR and TG was completed in 2017 (Wolf Feasibility Assessment 
Technical Working Group 2017). The assessment considered 11 options including lethal and 
non-lethal methods, their potential effectiveness, costs and humaneness. This feasibility 
assessment will provide a basis for developing wolf management strategies for the Bathurst 
and Bluenose-East ranges. 
 

(d) Increased GNWT incentives for wolf harvesters 
In 2010, GNWT increased incentives for wolf harvesters to reduce predation and promote 
caribou recovery. The incentives were increased in 2015 and at that time, the incentives 
included $200 for an intact unskinned wolf, $450 for a wolf pelt skinned to traditional standards 
and up to $800 for a wolf pelt skinned to taxidermy standards. Overall, wolf harvest levels 
across the NWT and in the North Slave region showed no meaningful increase in wolf harvest 
because of these incentives. A substantial portion of the wolves that were taken were near 
community landfills, thus not from caribou winter ranges. Recognizing that the incentives to 
date have been ineffective, GNWT is proposing to increase them to $900 for an unskinned 
wolf, $1300 for a wolf pelt skinned to traditional standards and $1650 for a pelt skinned to 
taxidermy standards (Figure 6).  
 
These higher incentives would apply in an area in the North Slave region centered on the 
collar locations of wintering BNE and Bathurst caribou. Wolf hunters would be required to 
check in and out of the wolf harvesting zone with increased incentives at winter road access 
points. This would ensure that wolves taken under the higher incentives are associated with 
the two caribou herds. The incentives are proposed in part to help increase interest in the TG 
program to train wolf harvesters from the Tłı̨chǫ training program described above. 
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Figure 6. Proposed new incentives for wolf harvesters in North Slave region in areas with BNE and Bathurst 
caribou. 

 
(e) Collaboration between NWT and NU managers about predator management 

The calving grounds and a large portion of the summer ranges of the BNE and Bathurst 
caribou herds are in Nunavut. At these times of year (June-August), the herds are generally 
well separated and their ranges well-defined spatially. In contrast, winter ranges tend to be 
larger and more variable from year to year, but they are also more accessible to hunters and 
trappers. Range overlap of wintering caribou herds has often included extensive overlap 
between neighbouring herds; for example, the BNE, Bathurst and Beverly/Ahiak collared 
caribou were well mixed in December 2018. Wolf removals on calving and summer ranges 
would affect the targeted caribou herds directly. Wolf removals on the winter range is 
challenged by the overlap of caribou herds and mixing of the wolves associated with these 
herds; in this situation the overall number of wolves associated with the caribou herds will be 
larger and likely require more wolf removals to be effective.  
 
There has been a series of discussions involving GNWT and GN wildlife staff and more senior 
officials (ministers and deputy ministers) about the potential for collaboration centered on 
predator reduction on the NU ranges of the BNE and Bathurst herds. As with harvest 
management or other possible management actions in NU, the GNWT, TG, WRRB and other 
management organizations in the NWT have no management authority in NU and potential 
predator management would need to consider NU processes and be approved by the NWMB. 
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However, coordinated harvest and wolf removal actions across jurisdictional boundaries are 
key to effectiveness and likelihood for caribou recovery. Harvesters associated with the 
Kugluktuk Hunters and Trappers Organization have expressed interest in contributing to 
recovery of the BNE and Bathurst herds by reducing wolf numbers. GNWT and TG will pursue 
these discussions further to develop and implement coordinated wolf removals across the 
BNE and Bathurst herd ranges.   
 
4.4   HABITAT AND LAND USE    

(a) Endorse and Implement the Bathurst Caribou Range Plan 
 ENR and TG acknowledge the multi-year work completed by the Bathurst Caribou 

Range Plan (BCRP) Working Group and recommend that the BCRP (ENR 2018) be 
finalized, endorsed, and implemented by governments, the WRRB, industry, 
communities and other Range Plan partners.  Recommended implementation actions 
in the BCRP should be initiated in 2019 to develop and apply effective policies and 
practices within an adaptive management framework and 5-year review interval, which 
will help address potential cumulative effects of range (habitat) disturbance and land 
use on Bathurst caribou. 

 
To support recovery of the Bathurst herd a suite of management strategies is required.  
Harvest and predator management strategies are needed to improve survival of caribou.  
Concomitant range management strategies are needed to manage disturbance and maintain 
the land in a healthy condition so that habitat may continue to support survival and future 
growth (i.e., calf production) of the caribou herd over the long term.   
 
In the context of range management, the BCRP reflects four main objectives which are to a) 
ensure the integrity of important habitats, b) ensure connectivity between seasonal ranges, c) 
ensure the amount of human-caused land disturbance is kept below certain levels, and d) 
ensure the development, design and use of roads is managed with consideration to caribou.  
The BCRP recommends a cumulative land disturbance framework that provides over-arching 
landscape-level management benchmarks along with management tools that are based on the 
importance of habitat areas and the levels of habitat disturbance.  The seven management 
tools include the following: 

1) community guardianship 
2) habitat conservation 
3) mobile caribou conservation measures 
4) road planning / management 
5) offsetting / compensatory mechanisms 
6) wildfire and fuels management 
7) online map staking 

 
Endorsement and implementation of the BCRP would also help to formally acknowledge and 
start addressing some of the specific concerns raised by TG, ENR, and indigenous community 
elders and representatives.  This proposal outlines the following actions (consistent with the 
BCRP) to support conservation of healthy habitat: 

‐ promoting the protection of the Bathurst herd’s calving grounds in Nunavut;  
‐ participating in development of the wildlife management plan for road access into 

Bathurst herd range, such as the Tibbitt-to-Contwoyto winter road (limiting speed 
limits, traffic and other mitigations for caribou);   

‐ participating in environmental assessments and land use planning in NWT and NU 
that may affect this herd’s range; and 

‐ identifying key unburned habitat on the winter range to be included in the Values at 
Risk hierarchy for fire management during the fire season. 
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(b) Identification and protection of key caribou habitats 
 TG and ENR recommend that additional work be done by indigenous governments and 

organizations across the Bathurst range through TK research or guardianship 
programs to continue identifying key landscape features and specific areas (eg:  ekwǫ̀ 
no'oke – water crossings, tataa – land crossings, important unburned winter habitat, 
and important migration routes and habitats in seasonal ranges) that are important to 
caribou and may require conservation measures to manage potential disturbance 
and/or protect habitat areas.   

 
Currently, few areas of the Bathurst range are protected from industrial development. 
Traditional knowledge emphasizes the negative impacts from industrial development on 
caribou, and Tłı̨chǫ Government and GNWT suggest there is a need for establishing 
conservation or protected areas for Bathurst ekwǫ̀ in the Wek’èezhìi Management Area.  
 
As a working example, the BCRP defined the centre of habitation for the Bathurst herd using 
empirical data from collared caribou and Traditional Knowledge.  The centre of habitation is a 
core use or refuge area that includes important habitats and migration paths, which a caribou 
population occupies and uses when it is at low numbers in its natural cycle. It is the core use 
area from which caribou extend their seasonal movements and gradually use more areas and 
travel greater distances as the population increases in abundance.   
 
In conjunction with the numerical decline, the Bathurst herd has contracted its range.  Within 
recent years in Wek’èezhìi, Bathurst ekwǫ̀ tend to stay closer to its center of habitation on the 
barrenlands, between Contwoyto lake, Lac de Gras, Point lake, and into the treeline south of 
Wekweètì during winter months.  With a focus on the core use area, additional work based on 
Tłı̨chǫ knowledge, Inuit Qaujimajatuqangit, and other indigenous TK sources should be done 
to identify and define important areas and critical habitat.  A definition of critical habitat would 
potentially provide a basis for establishing interim or long-term protected areas under the 
Northwest Territories Wildlife Act.   
 
4.5 EDUCATION  

(a) Education and public awareness 
 Despite the recommendation for a TAH of zero for the Bathurst herd, TG and ENR 

suggest a coordinated suite of education/public awareness initiatives to improve 
general public knowledge of ekwǫ̀, and to promote respectful hunting practices that 
would reduce wounding and wastage in other areas where ekwǫ̀ are harvested. 

 
Tłı̨chǫ elders have emphasized the need for promoting respect for ekwǫ̀, and adopting 
traditional practices which includes using all parts of harvested ekwǫ̀ and minimizing wastage. 
TG and ENR recognize that continuing effort is needed to increase awareness among 
harvesters, communities and the public about the status of NWT caribou herds, the need for 
conservation actions to promote recovery and how people can contribute to conservation.  
This awareness and understanding is important because harvest effort for ekwǫ in the NWT 
will likely shift to the Beverly-Ahiak herd and respectful hunting practices will be needed.  The 
following are education/public awareness initiatives to improve hunter practices and reduce 
wounding and wastage: 

- Continue to work with the communities, in particular more closely with schools, on 
promoting Indigenous laws and respecting wildlife, including how to prevent wastage; 
and 

- Invite elders to work with the youth to teach traditional hunting practices and proper 
meat preparation.  
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Posters, pamphlets, media and road signs will be used to better inform the public about 
respecting wildlife, traditional hunting practices, wastage, poaching and promoting bull harvest.  
Table 3 below summarizes the TG and ENR objectives for increased public engagement and 
hunter education. 
 
ENR has promoted sound hunter harvest practices, preventing meat wastage, harvesting bulls 
instead of cows, and implementing related conservation education in NWT communities for a 
number of years. In response to community requests, ENR has developed a Hunter Education 
program that is meant to be tailored to the needs of individual communities and organizations. 
 
An important area to emphasize will be ensuring that information on the status and 
management of regional caribou herds is provided in appropriate ways and on an on-going 
basis to harvesters, elders and other community members. 
 
Table 3.  Summary of approaches and objectives for increased public engagement and hunter education for 
caribou in Wek’èezhı ̀i. 
 
General Approach Description & Objective Lead (Support) 
Community meetings At least 1 meeting per year 

in each Tłı̨chǫ community to 
discuss and update wildlife 
management issues and 
actions 

TG and ENR 

Radio programs  When needed radio 
announcements, interviews 
and/or updates on wildlife 
management in Tłı̨chǫ  
language during winter 
hunting season (annual)  

TG & ENR 

Sight-in-your-rifle programs Conduct community-based 
conservation education 
programs with an objective 
of 1 workshop / Tłı̨chǫ  
community / hunting season 
(annual) 

ENR and TG; need to 
coordinate with community 
leaders 

Boots on the Ground and 
other Traditional Knowledge 
monitoring and guardianship 
programs 

Highlight the programs and 
their results with Tłı̨chǫ 
communities and the public 
(annual) 

TG and ENR 

Outreach through internet 
and social media 

Regular updates (10 
updates per season) on 
government websites and 
social media during fall and 
winter hunting seasons 
(Facebook & Tłı̨chǫ website) 

TG, ENR (WRRB) 

Poster campaign Produce posters for 
distribution in each Tłı̨chǫ  
community: posters to be 
developed annually as 
needed 

TG and ENR 
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(b) Cultural programs – Supporting on-the-land activities  
 Tłı̨chǫ Government plans to continue and expand its delivery of programs focused on 

cultural practices on-the-land. These programs emphasize continued use and 
maintenance of traditional sites and trails including: hunting and trapping cabins, 
traditional canoe trails from the communities to cultural sites and harvesting locations 
on the barrenlands; winter skidoo trails to caribou hunting areas and other trails and 
cabin sites to be identified through program delivery.  

 
Harvesting ekwǫ̀ is fundamental for the practice of Tłı̨chǫ culture on the land.  Harvest 
restrictions were implemented for the Bathurst herd in 2010, and a total allowable harvest of 
zero has been in place for Bathurst ekwǫ̀ since 2015; and it is likely that the TAH of zero will 
continue in to the near future.  Consequently, many young people and community members 
are growing up without the direct cultural experience of harvesting ekwǫ̀ and travelling and 
knowing dé (the land), as their parents and grandparents did. This has negative impacts on 
the continuity of Tłı̨chǫ culture, language and way of life and must be addressed.  
 
The TG’s long-term aim is to implement projects that transfer traditional knowledge of dé and 
ekwǫ̀ by bringing elders and youth together on the land. By maintaining traditional trails and 
rebuilding old harvesting cabins, youth and elders would work together and share knowledge 
of these important cultural and geographic locations along the Tłı̨chǫ trail system (see 
Andrews and Zoe 1997, Andrews et al. 1998). These sites are developed in relation to ekwǫ̀ 
harvesting, thus revisiting and maintaining these sites are important to maintain the people’s 
knowledge base (Legat et al. 2001).  On these trips, the elders teach the youth about the 
cultural and traditional knowledge of ekwǫ̀ and the land. This provides a vital learning 
opportunity for youth and community members to be immersed in Tłı̨chǫ language and culture 
(Steinwand 2007, Zoe 2007). Such projects are critically important for maintaining cultural 
identity and knowledge transfer especially under the current TAH of zero for the Bathurst herd.  
Maintenance of cultural identity, knowledge, and respectful practices will be key for Tłı̨chǫ 
when Bathurst ekwǫ̀ recover and hunting resumes. ENR’s new On-The-Land unit will take a 
lead role for GNWT in supporting these initiatives. 
 
4.6 MONITORING AND RESEARCH OF BATHURST EKWǪ̀ 

Three aspects of monitoring and research are described in this section: (a) biological 
monitoring, (b) expansion of the Tłı̨chǫ Boots on the Ground caribou monitoring, and (c) 
support for biological or TK research that helps explain drivers of change in caribou 
abundance. 
 

(a) Biological monitoring 
Table 4 lists updated biological monitoring of the BNE and Bathurst herds, mostly led by ENR, 
proposed for 2019-2023. A key focus of the increased monitoring is to provide annual 
information on productivity and survival of caribou calves and adult cows, as well as increased 
surveys to estimate herd size. The increased monitoring in part anticipates more intensive wolf 
management, for which assessment of effectiveness in improving caribou survival rates will be 
needed. The table includes a rationale for changes from previous monitoring as in the 2015 
joint proposal for this herd. Changes are also described, and a brief rationale given for them 
below. 
 

I. Population surveys every 2 years: In recent years, calving photo surveys for the 
BNE and Bathurst herds have been carried out every 3 years and the new 
population estimates have been benchmarks for revised management. The 
continued rapid decline of the two herds and expected increase in wolf 
management are the main rationale for proposing population surveys every 2 years 
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for the two herds, i.e. in 2020 and 2022. 
 

II. Collar increase to 70/herd:  The total number of collars recommended is 70 (50 
cows and 20 bulls).  A technical rationale for increasing the number of collars on 
the Bathurst herd to 65 (50 cows and 15 bulls) was provided by Adamczewski and 
Boulanger (2016). Some applications, such as monitoring cow survival rates with 
good precision, would require 100 collared caribou, while other applications can be 
addressed reliably with 50 or fewer collars (i.e., the MCBCCA). At this time, 
increasing the number of collars on cows to 50 would provide more reliable annual 
estimates of cow survival rates, as well as increasing confidence in defining 
distribution of caribou throughout the year, assigning harvest to herd reliably, and 
monitoring of cow fidelity to calving grounds. Range use by bulls shows patterns 
that vary from those of cows, thus maintaining the 20 bull collars used in recent 
years will also be important. The collars may also assist in determining where and 
when predators should be removed as well as in monitoring whether predator 
management actions are influencing the herd. 

 
III. Annual composition surveys in June, October and March/April: To date composition 

surveys have been carried out on a nearly annual basis for the Bathurst herd in late 
winter, as an index of calf survival to 9-10 months of age. Composition surveys on 
the calving grounds have been carried out every 3 years as part of the calving 
photo surveys and provide a measure of fecundity. Fall composition surveys have 
been carried out every 2-3 years to monitor the bull:cow ratio, which is needed to 
convert the estimate of cows from the June calving photo surveys to an overall 
herd estimate. Fall composition surveys also provide a calf:cow ratio that gives a 
measure of how many calves have survived the first 4-5 months. The 
recommended increase to annual June, October and late-winter composition 
surveys will provide annual information on initial birth rates of calves along with 
survival rates of calves to the fall and late-winter periods. Increased survival of 
adults and calves are the key changes that need to happen for this herd to stabilize 
and potentially increase. Increased survival will also be a key indicator of 
effectiveness of predator management. 
 

IV. Suspension of June calving reconnaissance surveys in years between photo 
surveys: Reconnaissance surveys over the calving grounds have been used for the 
Bathurst and Bluenose-East herds in years between photographic population 
surveys as a way of tracking the numbers of cows on the calving grounds. In most 
years they have tracked trend from the more complete photo surveys well. 
However, the variance on these surveys has usually been high, which reduces 
confidence in the estimates. In some years the recon surveys have resulted in 
questionable results. In June 2017 a recon survey of the BNE calving grounds 
suggested that the decline had ended and the herd had increased from 2015; the 
June 2018 survey showed that the herd had in fact declined further by about half. 
In view of the high variance on these surveys and the questionable 2017 results, 
these surveys are being discontinued. 

 
V. Harvest compliance monitoring: Accurate monitoring and compliance with a TAH of 

zero for Bathurst caribou is a high priority. TG and ENR will work together to 
ensure that all ekwǫ̀ harvest by Tłı̨chǫ harvesters occurs outside the MCBCCA and 
is reported based on authorization cards for Bluenose East and community 
monitors. ENR will continue overall monitoring of harvest via check-stations at 
Gordon Lake and McKay Lake, regular patrols by officers on the ground and 
periodic aerial monitoring. ENR will continue to monitor compliance within the 
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Bathurst mobile conservation area using the check-stations and patrols as in 
previous winters.   
 

VI. Caribou pregnancy monitoring:  Because of the TAH of zero for the Bathurst herd, 
there are no opportunities to directly monitor body condition and health of caribou 
from hunter-kills.  However, sample collections of fecal pellets in winter that would 
be associated with late-winter composition surveys and capture of females during 
collaring, may provide a useful baseline dataset to estimate pregnancy rates in 
adult females from fecal hormone levels (Joly et al. 2015, Morden et al. 2011).  
Community-based sampling may be incorporated in to sample design and would 
require coordination and training of individuals. This approach may complement to 
June composition surveys that will measure calf-cow ratios at or near the peak of 
calving.  

 
(b) Expansion of “Boots on the Ground” TK monitoring program: 

 
 TG and ENR recommend expansion of the Tłı̨chǫ “Boots on the Ground” traditional 

knowledge monitoring and guardianship program on the Bathurst range.  
 
The Boots on the Ground program was established to inform NWT decision makers on quality 
of Bathurst ekwǫ̀ summer range habitat, predation levels by wolves, bears and eagles, 
impacts from mining infrastructures and activities, and effects from climate change on caribou 
behaviour, herd demographics and migration.  The program has operated successfully for the 
past three years since its inception (TRTI 2018).  It is based on placing Tłı̨chǫ monitors (i.e., 
guardians) on the summer range of the Bathurst herd for six weeks through July and August. 
Currently, the monitoring program relies on two boats located at Contwoyto Lake and Fry Inlet. 
The boats enable access to a larger area around these two large water bodies. During recent 
summer field seasons, the Bathurst herd occurred in the Contwoyto Lake area, and monitors 
observed ekwǫ̀ by walking inland from lakes that had boats and were accessible by floatplane. 
However, when the ekwǫ̀ travel greater distances from these lakes, the monitors are unable to 
follow in a timely manner. 
 
The Tłı̨chǫ Government proposes to expand the program to span the entire ice-free time 
period on the lakes, from approximately mid-July to end of September, but this will depend on 
availability of staff, elders and other resources.  A third field team would be added to extend 
the monitoring period by an additional three weeks.  With this extra field effort, Tłı̨chǫ monitors 
will be able observe Bathurst ekwǫ̀ from spring melt to freeze-up. TG is considering plans to 
also expand its monitoring effort across more locations within the herd’s range. Additional 
boats would be placed on other larger lakes on the summer and fall Bathurst range. By placing 
boats on other larger lakes, field teams and equipment can be mobilized to these new 
locations and continue monitoring Bathurst ekwǫ̀. Furthermore, with boats at several lakes, 
multiple monitoring teams can operate at the same time when the ekwǫ̀ are spread over larger 
areas. The locations for additional placement of boats will be based on areas used by collared 
caribou and Tłı̨chǫ harvesters’ knowledge.  Depending on available resources, program 
expansion will be phased in through upcoming field seasons, along with capacity building 
through training of new monitors.   
 

(c) Research on drivers of change in caribou abundance: 
 TG and ENR recommend increased research into underlying drivers of change in 

Bathurst herd abundance through formal partnership and collaboration with academics 
and other researchers (including remote sensing specialists), using both scientific and 
traditional knowledge approaches.   
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Where possible, research opportunities should be undertaken as important educational 
and professional development opportunities for Tłı̨chǫ and other northern students. To 
the extent possible, research and monitoring should involve community members 
which should help project management and increase participants’ knowledge and 
sense of involvement.   

 
TG and ENR recognize that there are likely multiple factors that have contributed to the 
Bathurst herd’s decline. While annual harvest levels of 3000-5000 cows and 1000-2000 bulls 
likely contributed to the Bathurst herd’s decline up until 2010 (Boulanger et al, 2011), harvest 
was closed in 2010, limited to a harvest target of 300 from 2011-2014 and has essentially 
ceased in the NWT since winter 2014/2015.  Therefore, other factors including predation, 
disturbance from mining activities and infrastructure, roads, and climate factors have likely 
been key to the herd’s continued decline since harvest restrictions were implemented in winter 
2009/2010.   
 
Adverse environmental conditions may be important in some years to the herd’s vital rates. 
For example, a drought year in 2014 potentially led to poor feeding conditions, poor cow 
condition and a low pregnancy rate in winter 2014-2015. A study by Chen et al. (2014) 
suggested that spring calf:cow ratios in the Bathurst herd were correlated with indices of 
summer range productivity one and a half years earlier; the mechanism proposed was that 
cows with poor summer feeding conditions were likely to be in poor condition during the fall 
breeding season, leading to low pregnancy rates and low June calf:cow ratios. An assessment 
by Boulanger and Adamczewski (2017) of relationships between environmental climate 
variables from a remote sensing database and demographic rates of the BNE and Bathurst 
herds demonstrated that climate variables such as the summer warble fly index, summer 
drought index, and winter climate indicators such as snow depth can help explain trends in 
cow survival, calf survival and pregnancy rate. 
 
A further area of importance is monitoring and research focused on caribou health, which 
includes nutrition, condition and etiological (disease-causing) agents such as external and 
internal parasites, and bacterial and viral pathogens.  There is also concern about the risk of 
transmission of etiological agents (including prions) that occur in southern animal populations 
to northern caribou herds. In summary, there is a need to better understand predation rates, 
impacts from mining activities and infrastructure and their significance to Bathurst caribou, 
along with the environmental and etiological factors affecting caribou health, condition and 
population trend, and the effects of climate change on these dynamic relationships. 
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Table 4.  Biological monitoring of Bathurst herd (ENR and/or TG lead) 

Indicator(s) Rationale Desired Trend Adaptive Management Options How Often Notes 
1. Estimate of breeding cows 
and extrapolated herd size 
from calving ground photo 

survey 

Most reliable estimate for abundance of breeding 
cows and and total number of cows & can be 
extrapolated to herd size based on sex ratio. 

Stable or increasing 
trend in numbers of 
breeding cows and 
herd size in 2023. 

If trend in breeding cows increasing, 
continue as before; if trend stable- 

negative, re-consider management. 

Every 2 
years 

Last survey 2018, next surveys in 
2020 and 2022. Trend in breeding 

females is key indicator of herd trend. 

2. Cow fecundity; 
composition survey on 

calving ground in spring 
(June) 

Proportion of breeding females in June at peak of 
calving establishes initial fecundity or approximate 

pregnancy rate. 

Proportion of breeding 
cows at least 80%. 

Low ratio indicates poor fecundity and 
suggests poor nutrition in previous 

summer; survey data integrates 
fecundity & neonatal survival. 

 
Annual 

Essential component of calving 
ground photographic survey. 

Proposed increase to annual survey to 
monitor initial calf production and 

subsequent survival 
3. Fall sex ratio and calf:cow 

ratio; composition survey 
(October) 

Tracks bull:cow ratio and fall calf:cow ratio. Fall 
calf:cow ratio provides an index of calf survival from 

birth through initial 4.5 months. 

Bull:cow ratio above 
30:100; calf:cow ratio 
of more than 40:100. 

If bull:cow ratio below target, consider 
reducing bull harvest. Low fall calf:cow 

ratios suggest poor calf survival. 

 
Annual 

Sex ratio needed for June calving 
ground extrapolation to herd size. 

4. Calf:cow ratio in late winter 
(March-April); composition 

survey 

Herd can only grow if enough calves are born and 
survive to one year, i.e., calf recruitment is greater 

than mortality. 

At least 30-40 
calves:100 cows on 

average. 

Sustained ratios ≤ 30:100, herd likely 
declining; may re-assess management. 

Annual Calf productiion & survival vary widely 
year-to-year, affected by several 

variables, including weather. 
5. Caribou pregnancy 

monitoring from late winter 
fecal sampling 

Fecal pellet samples collected during late winter 
composition surveys (and caribou captures for 

collaring) may be used to estimate pregnancy rates. 
This would complement June composition surveys. 

Pregnancy rates of at 
least 80%. 

Low pregnancy rates indicate poor 
fecundity and low potential for calf 

production. 

Annual Preliminary sampling conducted to 
date. Sampling depends on minimal 
herd overlap on winter ranges, as 

reflected by collared cows 
6.  Cow survival rate 

estimated from OLS model 
and annual survival 

estimates from collared cows 

OLS model-based cow survival estimate (2007-
2014) was 78% (CI= 76-80%).  Need survival rate of 
85% (combined with ~35 calves:100 cows) for stable 

herd. Increased collar number to 50 cows should 
improve annual estimation. 

At least 83-86% by 
2022. 

If cow survival continues <80%, herd 
likely to continue declining. 

Annual Population trend highly sensitive to 
cow survival rate; recovery will 

depend on increased cow survival. 

7.  Total harvest from this 
herd by all users groups 
(numbers & sex ratio) 

To achieve a TAH of zero for Bathurst herd, accurate 
monitoring of all ekwǫ̀ harvest is essential and to 
determine whether management objectives are 

achieved, and actions are effective. 

All harvest reported 
accurately and within 

agreed-on limits. 

Re-assess recommended harvest 
annually; if herd continues to decline, 

re-assess harvest limit.  

Annual Multiple factors other than harvest 
may contribute to decline but harvest 

is one of the few factors humans 
control. 

8. Maintain up to 70 
satellite/GPS collars on herd 

(50 on cows, 20 on bulls) 

Collar information is key to reliable surveys, 
evaluating fidelity to calving grounds, tracking 

seasonal movements, defining range/habitat use, 
monitoring survival and implementing harvest 

management in the Bathurst mobile conservation 
area  (MCBCCA). 

Additional collars 
added every 

March/April to 
maintain up to 70 
collars on herd. 

 Annual 
additions to 
keep total 

of 70. 

Information from collared caribou is 
essential to monitoring and 

management of all N. America caribou 
herds. 

9. Wolf Harvest on Bathurst 
range 

Several Indigenous governments and communities 
have expressed interest in increasing wolf harvest by 

hunters and trappers to increase caribou survival. 

Increased harvest of 
wolves 

If herd continues to decline, consider 
increased focus on wolf harvest to slow 
herd decline and increase likelihood of 

recovery. 

Annual Herd overlap in winter likely means 
mixing of wolves associated with 
those herds and may influence 
effectiveness of wolf removals. 
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5 Consultation 
A letter with results of the Bluenose-East and Bathurst June 2018 surveys was sent from ENR 
by email to Indigenous governments, boards and other key stakeholders on Nov. 20, 2018, 
with an offer for organizations to speak to the minister or deputy minister of ENR in person or 
by phone. A letter was also sent to the minister of Environment with the Government of 
Nunavut on the same day with an offer of further discussion in person or by phone. Senior 
leadership from the Sahtu region (SSI and other organizations) met with the GNWT premier 
and other senior officials on Nov. 20 to discuss barren-ground caribou among other matters. 
A media briefing on the Bluenose-East and Bathurst survey results was also held at the NWT 
legislature on Nov. 20. ENR officials presented to the GNWT Standing Committee on 
Economic Development and the Environment (SCEDE) on the status and proposed 
management of the Bathurst and BNE herds on Jan. 16, 2019 to increase GNWT-wide 
understanding of the caribou herds’ status and management.  
 
Staff from the Government of Nunavut (GN) and observers from Kugluktuk participated in the 
June 2018 surveys of the BNE and Bathurst herds. Staff from GN and Nunavut Tunngavik 
Incorporated (NTI) worked with ENR staff at a technical meeting Oct. 16 and 17, 2018 to 
review results of the GNWT-led surveys of the BNE and Bathurst herds and the GN-led 
survey of the Beverly herd in the Queen Maud Gulf in June 2018. This meeting was a 
continuation of collaboration between GN and GNWT staff on trans-border caribou issues. 
 
TG and ENR staff began to meet in late November 2018 and continuing into December 2018 
and January 2019 to develop joint management proposals for the two caribou herds. Between 
these meetings, staff met with leaders and more senior staff of the two governments to 
discuss specific items to include in the management proposals. 
 
TG, ENR and WRRB staff met monthly in fall and winter 2018-2019 to talk about status and 
management of the Bluenose-East, Bathurst and Beverly/Ahiak caribou herds; these 3 groups 
comprise the Barren-Ground Caribou Technical Working Group. 
 
Meetings in the four Tłı̨chǫ communities are planned for January 2019. These will include the 
Tłı̨chǫ chiefs and senior officials from ENR to talk about the caribou herds and proposed 
management. 
 
Once the joint management proposals on Bathurst and Bluenose-East caribou have been 
submitted to WRRB in Jan. 2019, further consultation with affected Indigenous organizations 
will be done. 
 

 
6 Communications Plan 
TG and GNWT leadership will, together, hold an information session in each of the 4 Tłı̨chǫ 
communities. Emphasis will be placed on visual aids that are easily understood and on 
hearing from community members. 
 
Table 3 (listed earlier in this proposal) describes approaches and objectives for increased 
public engagement and hunter education for caribou in Wek’èezhıì. 
 

 
7 Relevant Background Supporting Documentation 
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8      Relevant Background Supporting Documentation 

Appendix A.  Rules for Definition of the Mobile Core Bathurst Caribou Conservation Area 
(MCBCCA) for winter 2017-2018 

- ENR, TG and WRRB, revised Nov. 16, 2018 
 

1. Background:  
 
The Mobile Core Bathurst Caribou Conservation Area (MCBCCA; hereafter referred to as the 
mobile zone) was first used in the winter of 2014-2015 to protect Bathurst caribou in the NWT 
from hunter harvest. The mobile zone was built as a minimum convex polygon (MCP; 
essentially a line drawn around the outside of all collars) with a buffer of 20-30km to account for 
other caribou in the herd associated with the collared animals.  
 
A key assumption of defining the mobile zone is that the collared Bathurst caribou are truly 
representative of the distribution and movements of most animals in the herd. Based on this 
assumption being correct, the mobile zone offered two advantages over the two large fixed 
zones used 2010-2014: (1) the restricted area was much smaller than the two large zones, 
limiting harvest restriction in the region, and (2) the restricted area focused on where the herd 
was at any given time. In previous winters some Bathurst collars were west and east of the 
large fixed zones, thus potentially exposed to higher harvest pressure in those areas.  
 
Prior to the 2016-2017 harvest season, delineation of the mobile zone included a 60km buffer 
(see Appendix A of this document).  The rationale for this modification was to provide more 
certainty and clearer information to hunters about location of the mobile zone. The use of a 
larger mobile zone would allow for movement of caribou inside the zone between collar data 
acquisitions without creating the need for a new map every four days. Thus, if Bathurst collared 
caribou moved around within this expanded mobile zone, the boundaries could remain 
unchanged for extended periods, as compared to a new zone and boundaries that changed 
weekly. 
 
However, in the winter of 2016-2017, the distribution of collared caribou from the Bathurst, 
Bluenose-East and Beverly and Ahiak herds showed an exceptional degree of overlap, which 
meant that the mobile zone for Bathurst caribou with a 60 km, 40 km or 30 km buffer also 
enclosed most of the neighbouring herds (based on collars) and would have severely limited 
Aboriginal hunting opportunities. As a result, the size of the buffer on the mobile zone was 
reduced to 20 km and then 10 km to give hunters reasonable opportunities to hunt the Beverly 
and Ahiak herds (where there is currently no harvest restriction in the NWT) and the Bluenose-
East herd (which has a Total Allowable Harvest in place of 750 bulls in Wek’èezhıı̀). For a part 
of the winter, the single mobile zone was changed to two sub-zones, a main one in the west and 
a smaller one in the east. Overall, monitoring by officers and community monitors indicated that 
few Bathurst or Bluenose-East caribou were taken (based on the locations of reported kills 
relative to distributions of collared caribou) and that harvest was primarily Beverly and Ahiak 
caribou with a large proportion of bulls. 
 
At a meeting of the Barren-Ground Caribou Technical Working Group Sept. 15, 2017, the 
unforeseen conditions and changes to the mobile zone in winter 2016-2017 were reviewed and 
a revised set of rules was developed. The group recognized that a balance might be needed 
between conservation (no harvest) of the Bathurst herd, which will likely be promoted by larger 
buffers, and limiting harvest restrictions on neighbouring herds, which may be enabled by 
smaller buffers if there is overlap. Plans need to be adaptive, depending on whether the 
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Bathurst herd is relatively well separated from neighbouring herds (Situation A) or well mixed 
with either one or both of the neighbouring herds (Situation B). These rules are an update on 
Appendix A from June 29, 2016 TG & ENR response to the WRRB’s Bathurst Caribou Final 
Report, Part A. The wildlife regulation for the mobile zone is in Appendix B. 
 

2. Situation A: Bathurst herd is largely separate from neighbouring herds 
 
In some winters (e.g. 2015-2016; see Figure 1), the Bathurst collared caribou have been well 
separated from the Bluenose-East and Beverly and Ahiak caribou. Under these conditions (i.e. 
Situation A), hunter access to alternate herds is not restricted substantially by the mobile zone. 
Under these conditions, the following rules will be applied. 
 

 
Figure 1. Mobile zone and collared caribou locations in March 2016. Bluenose-East collared locations are 
blue, Bathurst green and Beverly and Ahiak red. Map B. Croft, GNWT ENR. 
 

 The mobile zone boundary will be defined from a minimum convex polygon (MCP) 
around all functioning collars on Bathurst caribou (cows and bulls) plus a 60 km buffer 
around the MCP. 

 A recommended number of collars for the Bathurst herd to define its distribution with 
confidence is 40 or more, based on analyses by J. Boulanger and others (see 
Adamczewski and Boulanger 2016 for details and further references). 

 With fewer collars, consideration should be given to a larger buffer on the mobile zone 
as there is a greater chance that a portion of the herd’s distribution is not well defined.  

 An approximately equal number of collars on the two neighbouring herds is also 
recommended to define their distribution with confidence. 

 Collar locations will be updated weekly.  
 The mobile zone will be defined based on all active Bathurst collars, including any in 

Nunavut (although the no harvest zone will only apply in NWT). 
 In general, separation of the mobile zone into two or more sub-zones will be avoided and 

will be considered only when there is substantial overlap between herds. An example of 
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substantial overlap from winter 2016-2017 is in Fig. 2; similar situations will be 
considered on a case-by-case basis. 

 Once established, the mobile zone boundaries will not change as long as all the collared 
Bathurst caribou remain within the mobile zone and no collars are less than 20 km from 
the boundary.  

 If one or more collared Bathurst caribou move to within 20 km of the boundary of the 
zone or move out of the mobile zone, the mobile zone will be re-defined based on the 
same method described above (60 km buffer), and the new zone boundaries will be in 
effect as long as all collared Bathurst caribou remain within the new boundaries.  

 With respect to areas where collared Bathurst caribou may overlap with collared 
Bluenose-East or Beverly and Ahiak caribou, the WRRB determination of a zero (0) 
Total Allowable harvest (TAH) on the Bathurst herd means that no caribou will be 
harvested within the mobile zone, regardless of herd affiliation.  

 The mobile zone will be defined in the NWT prior to the fall harvest season and will 
continue until the end of the winter harvest season.  

 TG and ENR will explore ways of modifying zone boundaries to use natural features 
such as rivers or lake edges as a way of making the zone more practical for hunters, 
provided that there is no significant reduction in protection for the Bathurst herd. 

 TG and ENR will also explore ways of making information about the mobile zone 
location more easily accessible to hunters by making it available in formats for GPS 
devices and Google Earth, and by using signs on the winter road to show the direction of 
the zone boundary.  

 
3. Situation B: Bathurst herd shows overlap with neighbouring herds 

 
During winter 2016-2017, a 40km buffer on the Bathurst mobile zone would have nearly 
eliminated hunter access to Beverly and Ahiak caribou and severely restricted access to 
Bluenose-East caribou in Wek’èezhıı̀ (see Figure 2). Under these conditions, reduction of the 
mobile zone buffer may be considered under the following rules. 
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Figure 2. Mobile zone and collared caribou locations January 9, 2017 – 40 km buffer. Bluenose-East 
collared locations are blue, Bathurst green and Beverly and Ahiak red. Map B. Croft, GNWT ENR. 
 

 The mobile zone boundary will initially be defined from a minimum convex polygon 
(MCP) around all functioning collars on Bathurst caribou (cows and bulls) plus a 60 km 
buffer around the MCP. 

 Collar locations will be updated weekly.  
 A recommended number of collars for the Bathurst herd to define its distribution with 

confidence is 40 or more, based on analyses by J. Boulanger and others (see 
Adamczewski and Boulanger 2016 for details and further references). 

 With fewer collars, consideration should be given to a larger buffer on the mobile zone 
as there is a greater chance that a portion of the herd’s distribution is not well defined.  

 An approximately equal number of collars on the two neighbouring herds is also 
recommended to define their distribution with confidence.  

 The mobile zone will be defined based on all active Bathurst collars, including any in 
Nunavut (although the no harvest zone will only apply in NWT). 

 The minimum buffer under any conditions on the mobile zone will be 20 kmi. 
 Hunter access to Beverly and Ahiak caribou or Bluenose-East caribou will be considered 

sufficient if at least 50% of active collars on either of these two herds in the NWT are 
outside the mobile zone. 

 If more than 50% of the collared caribou from either the Bluenose-East or Beverly and 
Ahiak herds, found within the NWT, are within the mobile zone, then reduction of the 
mobile zone buffer can be considered. 

                                                 
i Based on experience of flying the Bathurst mobile zone in winters with little overlap (e.g. 2015-2016), the 
collars consistently are associated with the main wintering concentrations of the herd, and very few 
caribou are found more than about 20 km away from collars. 
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 Under these conditions, the mobile zone buffer may be reduced in 10km increments until 
less than 50% of the collars from the neighbouring herd are within the zone. A minimum 
of 20km on the buffer will be maintained at all times. 

 Use the range and median distance traveled by the collared caribou over the preceding 
seven days to help determine the size of the buffer. 

 In general, separation of the mobile zone into two or more sub-zones will be avoided. 
 However, delineation of two or more sub-zones may be considered if there are two or 

more widely separated groups of collared caribou. The minimum distance between 
nearest-neighbour collars in proposed sub-zones will be 80kmii. 

 A sub-zone would need to have a minimum of 3 collared Bathurst caribou; this is the 
minimum needed to define a polygon. 

 If one or more collared Bathurst caribou move to within 20 km of the boundary of the 
zone or move out of the mobile zone, the mobile zone will be re-defined.  

 With respect to areas where collared Bathurst caribou may overlap with collared 
Bluenose-East or Beverly and Ahiak caribou, the WRRB determination of a zero (0) TAH 
on the Bathurst herd means that no caribou will be harvested within the mobile zone, 
regardless of herd affiliation.  

 The mobile zone will be defined in the NWT prior to the fall harvest season and will 
continue until the end of the winter harvest season.   

 TG and ENR will explore ways of modifying zone boundaries to use natural features 
such as rivers or lake edges as a way of making the zone more practical for hunters, 
provided that there is no significant reduction in protection for the Bathurst herd. 

 TG and ENR will also explore ways of making information about the mobile zone 
location more easily accessible to hunters by making it available in formats for GPS 
devices and Google Earth, and by using signs on the winter road to show the direction of 
the zone boundary. 

 
4. Review of Mobile Zone definition: 

 
To assist in adaptive decision-making about the mobile zone, the Barren-Ground Caribou 
Technical Working Group will plan to meet in December and January to review collar data and 
mobile zone definition(s), and recommend to TG, ENR, and WRRB any changes to be made. 
By this time in the winter, collared caribou have usually ended most directional movement until 
April. The working group will periodically review information on harvest locations and amounts to 
check on herd assignments for harvest and check on the possibility of Bathurst caribou being 
harvested. 
 
        Reference: 
 
Adamczewski, J. and J. Boulanger. 2016. Technical rationale to increase the number of satellite 
collars on the Bathurst caribou herd. Environment and Natural Resources, Government of 
Northwest Territories, Yellowknife, Northwest Territories, Canada, Manuscript Report no. 254. 
 
 
 
 

                                                 
ii With a 20km buffer, collared caribou 40km apart would have buffers that touch; the 80km separation 
would mean that the sub-zones with a 20 km buffer would be separated by 40km. 
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APPENDIX “A” from June 29, 2016 TG & ENR response to the WRRB’s Bathurst Caribou 
Final Report, Part A 
 
As a result of a number of discussions between TG and ENR, the approach to defining the 
Bathurst Mobile Core Conservation Zone (MCBCMZ) has been modified slightly from the initial 
two winters to reduce the number of times that the zone is re-defined, and make the zone more 
predictable and practical for hunters. The criteria for defining the zone for the 2016-2017 harvest 
season are expected to be as follows:  

 The mobile zone boundary will be defined from a minimum convex polygon (MCP) 
around all functioning collars on Bathurst caribou (cows and bulls) plus a 60 km buffer 
around the MCP.  

 Where collared Bathurst caribou show distinct, well-separated sub-groups, the mobile 
zone can be shaped as 2 or more parts of the mobile zone.  

 Once established, the mobile zone boundaries will not change as long as all the collared 
Bathurst caribou remain within the mobile zone.  

 If one or more collared Bathurst caribou move to within 5 km of the boundary of the zone 
or move out of the mobile zone, the mobile zone will be re-defined based on the same 
method described above, and the new zone boundaries will be in effect as long as all 
collared Bathurst caribou remain within the new boundaries.  

 With respect to areas where collared Bathurst caribou may overlap with collared 
Bluenose-East or Beverly and Ahiak caribou, the WRRB determination of a zero (0) 
harvest on the Bathurst herd means that no caribou will be harvested within the mobile 
zone, regardless of herd affiliation. The possibility of dividing the mobile zone into two or 
more parts provides some flexibility with respect to identifying areas where collared 
caribou from neighbouring herds may be found and where some harvest is possible 
provided there are not Bathurst collars in the area.  

 The mobile zone will be defined in the NWT beginning when collared Bathurst caribou 
move back into the NWT, potentially as early as mid-summer, and will continue until the 
end of the winter harvest season.  

 TG and ENR will explore ways of modifying zone boundaries to use natural features 
such as rivers or lake edges as a way of making the zone more practical for hunters, 
provided that there is no significant reduction in protection for the Bathurst herd. Review 
of the mobile zone boundaries from winter 2015-2016 suggests that from about the end 
of November to the end of March, there was little directional movement of collared 
Bathurst caribou and a relatively fixed zone may be possible. Boundaries on the land 
that are readily recognized by hunters would be very helpful to both harvesters and 
enforcement officers.  
 

TG and ENR will also explore ways of making information about the mobile zone location more 
easily accessible to hunters by making it available in formats for GPS devices and Google 
Earth, and by using signs on the winter road to show the direction of the zone boundary.  
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Appendix B: GNWT Wildlife Regulation for Bathurst Mobile Zone. 
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9 Time Period Requested  
Identify the time period requested for the Board to review and make a determination or 
provide recommendations on your management proposal. 
 
July 2019 - July 2021; the next Bathurst calving ground photographic survey is scheduled for 
June 2020, which may lead to a new management proposal that year. Management actions 
should be reviewed annually or when key new information is available. 
 

 
10 Other Relevant Information 
If required, this space is provided for inclusion of any other relevant project 
information that was not captured in other sections. 
 
n/a 
 

 
11 Contact Information 
Contact the WRRB office today to discuss your management proposal, to answer your 
questions, to receive general guidance or to submit your completed management 
proposal. 
 

Jody Pellissey 
Executive Director 
Wek’ èezhıì Renewable Resources Board 
102A, 4504 – 49 Avenue 
Yellowknife, NT. X1A 1A7 
Phone: (867) 873-5740 
Fax: (867) 873-5743 
Email: jpellissey@wrrb.ca  
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APPENDIX B Review of 2007 Proceeding & Decisions 

 
B.1. Receipt of 2006 Joint Proposal 

 

In December 2006, ENR submitted a management proposal recommending 

management actions to reduce harvest levels in a manner consistent with the Tłı̨chǫ 

Agreement and the Bathurst Caribou Management Plan for the WRRB’s consideration.  

The proposed management actions were intended to limit the harvest to 4% of the 2006 

herd size for a total of 5120 ɂekwǫ̀, including eliminate all commercial meat tags held by 

Tłı̨chǫ communities, reduce number of tags for non-resident hunters and non-resident 

alien hunters from 2 to 1, and reduce tags for all non-Hunters’ & Trappers’ Association 

(HTA) and HTA outfitters from 1559 to a total of 350. 

 

Due to the significance of the management actions proposed, and the fact that the 

WRRB, as a new organization, had not yet heard from other Parties affected by the 

ENR proposal, the Board decided to conduct a public hearing before making any 

decisions on the proposal. The WRRB held the public hearing on March 13-14, 2007 in 

Behchokǫ̀, NT.   

 

During the course of the hearing, ENR officials admitted that the Minister and 

Department had not consulted the Tłı̨chǫ Government about their proposal, as required 

in the Tłı̨chǫ Agreement, before it was submitted to the Board.  Once the evidentiary 

phase of the proceeding was completed, the Board decided to adjourn the proceeding 

in order to give ENR and the Tłı̨chǫ Government time to initiate a consultation process.  

Specifically, ENR and the Tłı̨chǫ Government were directed to report to the WRRB on 

the outcome of their consultations by April 23, 2007.  

 

On April 20, 2007 and April 23, 2007 respectively, the Tłı̨chǫ Government and ENR filed 

letters with the WRRB indicating that the consultation process had not been concluded, 

thereby requiring an additional 90 days to finish the consultations.  The WRRB advised 

ENR and the Tłı̨chǫ Government, in early May 2007, that it had decided to extend the 

period of adjournment in the proceeding by 30 days to permit the Parties to conclude 

the consultations by June 1, 2007.  The Board indicated that if the consultation efforts 

were not producing substantial progress, it would bring the proceeding to a close and 

prepare its Recommendations Report for submission to the Minister of ENR and the 

Tłı̨chǫ Government. 

 

B.2. Emergency Measure 

 

On April 17, 2007, the Minister of ENR advised the Tłı̨chǫ Government and the WRRB 

that the Big Game Hunting Regulations had been amended to reduce the number of 

tags available for outfitted hunts for ɂekwǫ̀ in Unit “R” to 750 for the 2007 season.  The 
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letter noted that this decision was made under the authority of Section 12.5.14 of the 

Tłı̨chǫ Agreement as ENR considered its action necessary due to an emergency 

situation regarding declining populations of the ɂekwǫ̀.   

 

B.3. 2007 Board Decision 

 

On May 30, 2007 and June 4, 2007 respectively, the Tłı̨chǫ Government and ENR 

submitted letters to the Board indicating that they were making substantial progress but 

required an extension to September 28, 2007 in order to develop a new joint ɂekwǫ̀ 

management proposal.  The WRRB was concerned that any further adjournments could 

adversely affect the interests of other Parties affected by the proposal.  ENR had 

already taken steps to implement portions of its proposal on the grounds that an 

emergency situation existed.  Further extension of the proceeding to accommodate 

consultation which, in the Board’s view should have taken place before the proposal 

was advanced, seemed inconsistent with the urgency asserted by ENR.  For these 

reasons, the WRRB decided not to grant a further adjournment of its proceeding.   

 

Based on the WRRB’s review of the evidence presented during the proceedings, the 

Board recommended that ENR’s proposal to undertake management actions to reduce 

the harvest of the Bathurst ɂekwǫ̀ herd not be implemented as submitted.  The WRRB 

strongly encouraged ENR and the Tłı̨chǫ Government to continue their consultations 

towards the development of a Joint Proposal for the management of the Bathurst ɂekwǫ̀ 

herd.  Additionally, the WRRB indicated that any future management actions that 

propose to limit any component of the harvest to a particular number, including zero, 

would be treated as a proposal for the establishment of a total allowable harvest.   

 

B.4. Barren-ground Outfitter’s Association Tag Request 
 

In October 2007, the Barren-ground Caribou Outfitter’s Association requested that the 

tag quota for ɂekwǫ̀ outfitters be restored to 1260 for the non-HTA outfitters and 396 for 

the HTA outfitters due to financial hardships experienced by the outfitters and 

supporting businesses.  The Board did not recommend the tag increase to the GWNT 

as the WRRB is not mandated to address issues of economic viability.  Further, the 

WRRB considered any requests for changes to tag quotas to be premature prior to the 

submission of a Joint Proposal regarding the management of ɂekwǫ̀ in Wek’èezhìı by 

ENR and Tłı̨chǫ Government. 
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APPENDIX C Review of 2010 Proceeding & Decisions 

 

C.1. Receipt of 2009 Joint Proposal 

 

On November 5, 2009, TG and GNWT submitted the Joint Proposal on Caribou 
Management Actions in Wek’èezhìı, which proposed nine management actions and 

eleven monitoring actions, including harvest limitations, for the Bathurst, Bluenose-East 

and Ahiak ɂekwǫ̀ herds. While there was agreement on the majority of actions 

proposed, there was no agreement reached on the proposed levels of Indigenous 

harvesting.   

 

Upon review of the proposal, the WRRB held that any restriction of harvest or 

component of harvest to a specific number of animals would constitute a TAH.  Thus, 

the Board ruled that it was required to hold a public hearing.  Registered Parties were 

notified on November 30, 2009 of the Board’s decision to limit the scope of the public 

hearing to Actions 1 through 5 of the Joint Proposal, which prescribed limitations on 

harvest.  All other proposed actions were addressed through written submissions to the 

Board.  

 

On January 1, 2010, GNWT implemented interim emergency measures, which included 

the closure of ɂekwǫ̀ commercial, outfitted,135 and resident harvesting in the North Slave 

regions.  In addition, all harvest was closed in a newly established no-hunting 

conservation zone (Figure B-1).  This decision was made by the Minister of GNWT 

under the authority of Section 12.5.14 of the Tłı̨chǫ Agreement.  The Board was 

informed of the Minister’s decisions on December 17, 2009.   

 

 
135 Non-residents and non-resident aliens require an outfitter to hunt big game (but not small game). Outfitters provide 
licenced guides for the hunters they serve.  A non-resident is a Canadian citizen or landed immigrant who lives 
outside the NWT or has not resided in the NWT for 12 months; a non-resident alien is an individual who is neither an 
NWT resident nor a non-resident. GNWT.  2015. Northwest Territories Summary of Hunting Regulations, July 1, 2015 
to June 30, 2016. 
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Figure C-1. No-Hunting Conservation Zone, R/BC/02, January 1, 2010 to 

December 8, 2010.136 

 

Originally scheduled for January 11-13, 2010, the public hearing took place March 22-

26, 2010 in Behchokǫ̀, NT.  Once the evidentiary phase of the proceeding was 

completed, TG requested the WRRB adjourn the hearing in order to give TG and 

GNWT time to work collaboratively to complete the joint management proposal. The 

Board agreed to grant the application for adjournment with the condition that any 

revised proposal be filed by May 31, 2010 and that such a proposal address both 

harvest numbers and allocation of harvest for both the Bathurst and Bluenose-East 

ɂekwǫ̀ herds. 

 

On May 31, 2010, TG and GNWT submitted the Revised Joint Proposal on Caribou 
Management Actions in Wek’èezhìı.  This revised proposal changed the original 

management and monitoring actions and incorporated an adaptive co-management 

framework and rules-based approach to harvesting.  TG and GNWT were able to reach 

an agreement on Indigenous harvesting.  Following review of the information and 

comments from registered Parties, the WRRB accepted the revised proposal.  

Therefore, the WRRB reconvened its public hearing on August 5-6, 2010 in Behchokǫ̀, 

NT, where final presentations, questions and closing arguments were made.  

 

C.2. 2010 Board Decision 

 

On October 8, 2010, the WRRB submitted its final recommendations and Reasons for 

Decision Report to TG and GNWT.  Many of the recommendations were related to the 

 
136 GNWT-GNWT 2010. http://www.GNWT.gov.nt.ca/_live/documents/content/No-Hunting_Conservation_Zone_Map.pdf  

http://www.enr.gov.nt.ca/_live/documents/content/No-Hunting_Conservation_Zone_Map.pdf
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Bathurst ɂekwǫ̀ herd and relevant management actions vital for herd recovery, including 

harvest restrictions.  

 

The Board recommended a harvest target of 2800 (+ 10%) Bluenose-East ɂekwǫ̀ per 

year for harvest seasons 2010/11, 2011/12, and 2012/13 in Wek’èezhìı.  Further, the 
Board recommended that the ratio of bulls harvested to cows should be 85:15.  

Although the evidence suggested that the Bluenose-East herd had not continued to 

decline, the Board concluded that a limited harvest of 2520-3080 ɂekwǫ̀ with 420 or 

fewer cows was a cautious management approach based on the current herd size and 

trend. 

 

The Board recommended that all commercial, outfitted and resident harvesting of the 

Bluenose-East ɂekwǫ̀ herd in Wek’èezhìı be set to zero.  The Board also made harvest 
recommendations for the Ahiak ɂekwǫ̀ herd. 

 

The WRRB made additional ɂekwǫ̀ management and monitoring recommendations to 

TG and GNWT, specifically implementation of detailed scientific and Tłı̨chǫ knowledge 

monitoring actions and implementation of an adaptive co-management framework. 

  

The WRRB also recommended to the Minister of CIRNAC (formerly Indian and Northern 

Affairs Canada (INAC)) and GNWT to collaboratively develop best practices for 

mitigating effects on ɂekwǫ̀ during calving and post-calving, including the consideration 

of implementing mobile ɂekwǫ̀ protection measures, and for monitoring landscape 

changes, including fires and industrial exploration and development, to assess potential 

impacts to ɂekwǫ̀ habitat. 

 

The Board recommended that the harvest of dìga should be increased through 

incentives but that focused dìga control not be implemented. The Board understood if 

TG and GNWT were to plan for focused dìga control in the future, a management 

proposal would be required for WRRB consideration.  

 

The Minister’s emergency interim measures remained in effect until the WRRB’s 

recommendations on ɂekwǫ̀ management in Wek’èezhìı were implemented on 
December 8, 2010. On January 13, 2011, TG and GNWT responded to the Board’s 

recommendations, accepting 35, varying 22 and rejecting three of the 60 

recommendations. TG and GNWT submitted an implementation plan to the WRRB on 

June 17, 2011, which the Board formally accepted on June 30, 2011. 

  



_____________________________________________________________________________________________ 
WRRB Proceeding Report & Reasons for Decision – Kǫk’èetı ̀Ekwǫ̀ (Bathurst Caribou) Herd           100 
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APPENDIX D Review of 2010 WRRB Recommendations 
 

Review of 2010 WRRB Recommendations 
No. WRRB Recommendation TG/GNWT Response Management 

Objective 

Status 

1 TG and GNWT report annually 

on the overall success of the 

harvest target approach in 

meeting the objectives of 

effective collaborative 

management and the long-

term recovery of the Bathurst 

caribou herd. 

Accepted - GNWT and TG 

will provide a report on the 

overall success of the 

harvest target approach in 

June 2011. 

Increase 

communication among 

the management 

authorities.  Provide an 

opportunity to review 

the efficacy of 

management actions 

and make revisions if 

necessary. 

Incomplete; no 

recommendations 

provided 

2 All commercial harvesting of 

Bathurst caribou within 

Wek’èezhìı be set to zero for 
2010-2013.  

Accepted - As per 

changes to the Big Game 

Hunting Regulations made 

on January 1, 2010. 

Reduce harvest of the 

Bathurst caribou herd 

and set priority to 

Aboriginal harvest. 

Completed 

3 All outfitted harvesting of 

Bathurst caribou within 

Wek’èezhìı be set to zero for 
2010-2013. 

Accepted - As per 

changes to the Big Game 

Hunting Regulations made 

on January 1, 2010. 

Reduce harvest of the 

Bathurst caribou herd 

and set priority to 

Aboriginal harvest. 

Completed 

4 GNWT and TG, prior to the 

next survey of the Bathurst 

caribou herd, provide the 

Board and make public their 

positions with regard to the 

reinstatement of outfitting 

within Wek’èezhìı. 

Varied - This will be 

addressed in the 

development of a long-

term management plan for 

the Bathurst herd.  The 

target date for the long-

term management plan is 

the end of 2012. 

Make criteria for 

reinstating Outfitted 

and Resident harvest 

public. 

Incomplete; no 

criteria developed 

5 All resident harvesting of 

Bathurst caribou within 

Wek’èezhìı be set to zero for 
2010-2013. 

Accepted - As per 

changes to the Big Game 

Hunting Regulations made 

on January 1, 2010. 

Reduce harvest of the 

Bathurst caribou herd 

and set priority to 

Aboriginal harvest. 

Completed 

6 GNWT and TG, prior to the 

next survey of the Bathurst 

caribou herd, provide the 

Board and make public their 

positions with regard to the 

reinstatement of resident 

harvesting within Wek’èezhìı.  
In developing this position, the 

Governments will review, 

assess, and implement, where 

conservation permits, a 

limited-entry draw system to 

facilitate the reinstatement of 

resident harvesting at the 

earliest opportunity. 

Varied - This will be 

addressed in the 

development of a long-

term management plan for 

the Bathurst herd.  The 

target date for the long-

term management plan is 

the end of 2012. 

Make criteria for 

reinstating Outfitted 

and Resident harvest 

public. 

Incomplete; no 

criteria developed 
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7 Establishment of a harvest 

target of 300 Bathurst caribou 

per year for 2010-2013. 

Accepted - This was 

implemented on 

December 8, 2010 through 

a regulation change that 

established limited harvest 

zones inside and outside 

of Wek’èezhìı to reflect the 
current wintering area for 

the Bathurst caribou herd. 

Set a level of harvest 

that can be sustained 

by the Bathurst herd. 

Completed 

8 Allocating the annual harvest 

target of Bathurst caribou 

between Tłı̨chǫ Citizens (225) 

and members of an Aboriginal 

people with rights to hunt in 

Mǫwhı̀ Gogha Dè Nı̨ı̨tłèè (75)  

Varied - As per prior 

agreement with TG to 

share a limited harvest of 

Bathurst caribou equally 

(150 animals for Tłı̨chǫ 

citizens and 150 caribou 

outside of Wek’èezhìı) 

Establish a sharing of 

harvest between the 

Tłı̨chǫ and other 

Aboriginal hunters that 

is equitable. 

Completed 

9 The harvest of Bathurst 

caribou should target an 85:15 

bull/cow ratio, i.e. the annual 

harvest of Bathurst caribou 

cows should be less than 45 

Varied - GNWT and TG 

both agree that the 

harvest should focus on 

bulls but would prefer to 

use a target ratio of 80:20 

males: females as agreed 

in revised Joint Proposal 

(cow harvest of 60).  The 

modeling projections 

suggest that small 

changes in the harvest sex 

ratio would have negligible 

impacts on the Bathurst 

herd’s likely trend. 

Set a harvest sex ratio 

that can be sustained 

by the Bathurst herd. 

Incomplete (excludes 

unknowns); target 

exceeded in all three 

years 

10 TG and GNWT have 

information to suggest that the 

harvest of Bathurst caribou 

has or will in the near future 

exceed the harvest target of 

300 by 10% or more, then 

regulations should be put in 

place to close all harvesting in 

areas occupied by the Bathurst 

herd.   

Accepted - GNWT and TG 

will be closely monitoring 

harvest levels throughout 

the fall and winter hunting 

seasons and will keep 

communities and the 

WRRB informed. 

Closely monitor and 

report harvest such 

that if it exceeds the 

target, actions can be 

taken to ensure no 

further harvest occurs 

Not required 

11 TG and GNWT have 

information to suggest that the 

harvest of Bathurst caribou 

has or will or in the near future 

materially exceed 45 cows, 

then regulations should be put 

in place to close all harvesting 

in areas occupied by the 

Bathurst herd. 

Varied (as per response 

#9) - GNWT and the TG 

will monitor the sex ratio of 

the harvest and work with 

hunters to target male 

caribou, wherever 

possible. 

Closely monitor and 

report harvest such 

that if it exceeds the 

target, actions can be 

taken to ensure no 

further harvest occurs 

Incomplete; targets 

exceeded, and no 

regulations 

implemented 
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12 GNWT should, in discussion 

with TG and other Aboriginal 

groups, identify and make 

public, prior to the annual fall 

hunt, areas within which the 

harvest will be attributed to the 

Bathurst caribou herd. 

Accepted - There will be 

ads in the local newspaper 

to inform the public about 

the new management 

zones within which 

Bathurst caribou harvest is 

limited. Detailed 

information on recent 

locations of radio-collared 

caribou will not be 

publicized. 

Ensure that the public 

know where the 

Bathurst and Bluenose-

East caribou herds 

reside such that 

requirements for 

harvest restrictions and 

reporting are known. 

Incomplete; 

information not 

consistently provided 

on time 

13 GNWT should, in discussion 

with TG and other Aboriginal 

groups, identify and make 

public, prior to the annual 

winter hunt, areas within which 

the harvest will be attributed to 

the Bathurst caribou herd. 

Accepted - There will be 

ads in local newspaper to 

inform the public about the 

new management zones 

where Bathurst caribou 

harvest is limited. 

Ensure that the public 

know where the 

Bathurst and Bluenose-

East caribou herds 

reside such that 

requirements for 

harvest restrictions and 

reporting are known. 

Incomplete; 

information not 

consistently provided 

on time 

14 All commercial, outfitted and 

resident harvesting from the 

Bluenose-East caribou herd 

within Wek’èezhìı be set to 
zero for 2010-2013.  

Accepted - As per 

changes to the Big Game 

Hunting Regulations made 

on January 1, 2010. 

Reduce harvest of the 

Bluenose-East caribou 

herd and set priority to 

Aboriginal harvest. 

Completed 

15 Establishment of a harvest 

target of 2800 Bluenose-East 

caribou per year for 2010-

2013, with the annual harvest 

target and its allocation 

finalized in discussions 

between the existing wildlife 

co-management boards and 

Aboriginal governments in the 

Sahtú, Dehcho and Tłı̨chǫ. 

Varied - Based on new 

2010 estimate of the 

Bluenose-East herd’s size, 

wildlife co-management 

boards are reviewing 

information and the 

proposed harvest targets 

recommended by the 

WRRB. GNWT and TG 

will be working together to 

promote harvest of bulls, 

monitor the harvest closely 

throughout the winter and 

keep the communities, as 

well as WRRB, SRRB and 

Nunavut informed. 

Set a level of harvest 

that can be sustained 

by the Bluenose-East 

herd.  Establish as 

sharing of harvest 

between the Tłı̨chǫ and 

other Aboriginal 

hunters that is 

equitable. 

Incomplete 

16 The harvest of Bluenose-East 

caribou should target an 85:15 

bull/cow ratio, i.e. the annual 

harvest of Bluenose-East 

caribou cows should be less 

than 420 – Original 

recommendation varied to 

80:20 bull/cow harvest (cow 

harvest of 560) 

Varied (as per response 

#9 and #15) - GNWT and 

TG agree the harvest 

should focus on bulls but 

would prefer a target of 

80:20 males: females as 

agreed to in the revised 

joint 

proposal. 

Set a harvest sex ratio 

that can be sustained 

by the Bluenose-East 

herd. 

Incomplete (excludes 

unknowns); target 

exceeded in 2 of 3 

years 
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17 TG and GNWT have 

information to suggest that the 

harvest of Bluenose-East 

caribou has or will in the near 

future exceed the target by 

10% or more, then regulations 

should be put in place to close 

all harvesting in areas 

occupied by the Bluenose-East 

herd. 

Varied - Based on new 

2010 estimate of the 

Bluenose-East herd, 

wildlife co-management 

boards and Aboriginal 

governments are 

reviewing information and 

the proposed target 

recommended by the 

WRRB and plan to 

develop a 

strategy which will be 

shared with affected 

wildlife co-management 

boards. 

Closely monitor and 

report harvest such 

that if it exceeds the 

target, actions can be 

taken to ensure no 

further harvest occurs 

Incomplete; targets 

exceeded, and no 

regulations 

implemented 

18 TG and GNWT have 

information to suggest that the 

harvest of Bluenose-East 

caribou has or will or in the 

near future materially exceed 

420 cows, then regulations 

should be put in place to close 

all harvesting in areas 

occupied by the Bluenose-East 

herd. 

Varied (as per response 

#15) - Based on new 2010 

estimate of the Bluenose-

East herd, wildlife co-

management boards are 

reviewing information and 

proposed harvest targets 

recommended by WRRB. 

Closely monitor and 

report harvest such 

that if it exceeds the 

target, actions can be 

taken to ensure no 

further harvest occurs 

Incomplete; targets 

exceeded, and no 

regulations 

implemented 

19 GNWT should, in discussion 

with TG and other Aboriginal 

groups, identify and make 

public, prior to the annual fall 

hunt, areas within which the 

harvest will be attributed to the 

Bluenose-East caribou herd. 

Accepted (as per 

response # 12) 

Ensure that the public 

know where the 

Bathurst and Bluenose-

East caribou herds 

reside such that 

requirements for 

harvest restrictions and 

reporting are known. 

Incomplete; 

information not 

consistently provided 

on time 

20 GNWT should, in discussion 

with TG and other Aboriginal 

groups, identify and make 

public, prior to the annual 

winter hunt, areas within which 

the harvest will be attributed to 

the Bluenose-East caribou 

herd. 

Accepted (as per 

response #13) 

 
 
 
 
 
 
  

Ensure that the public 

know where the 

Bathurst and Bluenose-

East caribou herds 

reside such that 

requirements for 

harvest restrictions and 

reporting are known. 

Incomplete; 

information not 

consistently provided 

on time 
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21 TG and GNWT do not provide 

harvester assistance and/or 

incentives to access the 

Bluenose-East herd.   

Rejected - GNWT and TG 

agree that conservation 

measures for the 

Bluenose-East herd are 

required. However, GNWT 

had previously agreed to 

provide support to 

construct a winter road to 

Hottah Lake so that 

people from Wekweètì 

could access the 

Bluenose-East herd as a 

measure to reduce 

pressure on Bathurst 

caribou herd, whose 

numbers are still very low. 

Allow for alternative 

harvest opportunities 

while not placing undo 

pressure on adjacent 

herds. 

Recommendation 

rejected - CHAP 

funding provide to 

assist harvesters for 

fall hunts to access 

Bluenose-East 

caribou. 

22 TG consider negotiating 

caribou harvesting overlap 

agreements with Nunavut and 

the Sahtú region to make 

certain that existing 

relationships endure. 

Varied - TG will consider. Ensure informal 

traditional harvest 

sharing agreements 

among Aboriginal 

groups continue to be 

respected into the 

future. 

Incomplete; no 

agreements 

negotiated 

23 All commercial, outfitted and 

resident harvesting from the 

Ahiak caribou herd within 

Wek’èezhìı be set to zero in 
order to prevent incidental 

harvest of Bathurst caribou for 

2010-2013. 

Accepted Reduce harvest of the 

Ahiak caribou herd and 

set priority to Aboriginal 

harvest.  Reduce 

incidental harvest of 

Bathurst caribou herd. 

Completed 

24 TG and GNWT do not provide 

harvester assistance and/or 

incentives to access the Ahiak 

herd.   

Rejected - GNWT and TG 

did not provide support for 

fall caribou harvests in 

2010. However, for 

GNWT, it may be 

necessary to provide 

some assistance as part of 

accommodation for limiting 

harvest of the Bathurst 

herd. GNWT is working 

with harvesters to carefully 

monitor the harvest of the 

Ahiak herd. 

Allow for alternative 

harvest opportunities 

while not placing undo 

pressure on adjacent 

herds. 

Recommendation 

rejected - CHAP 

funding provide to 

assist harvesters for 

fall hunts to access 

Ahiak caribou. 

25 TG consider negotiating 

caribou harvesting overlap 

agreements with Nunavut and 

the Akaitcho region to make 

certain that existing 

relationships endure. 

Varied (as per 

recommendation # 22 for 

overlap agreements with 

Nunavut) - TG currently 

has a boundary 

agreement with Akaitcho. 

Ensure informal 

traditional harvest 

sharing agreements 

among Aboriginal 

groups continue to be 

respected into the 

future. 

Incomplete; no 

agreement 

negotiated with 

Nunavut; overlap 

agreement in place 

with Akaitcho. 
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October 4, 2019 
 

26 GNWT should, in discussion 

with TG and other Aboriginal 

groups, identify and make 

public, prior to the annual fall 

hunt, areas within which the 

harvest will be attributed to the 

Ahiak caribou herd. 

Accepted (as per 

response #12) 

Ensure that the public 

know where the Ahiak 

caribou herd resides 

such that requirements 

for harvest restrictions 

and reporting are 

known. 

Incomplete; 

information not 

consistently provided 

on time 

27 GNWT should, in discussion 

with TG and other Aboriginal 

groups, identify and make 

public, prior to the annual 

winter hunt, areas within which 

the harvest will be attributed to 

the Ahiak caribou herd. 

Accept (as per response 

#13) 

Ensure that the public 

know where the Ahiak 

caribou herd resides 

such that requirements 

for harvest restrictions 

and reporting are 

known. 

Incomplete; 

information not 

consistently provided 

on time 

28 TG implement the Special 

Project, Using Tłı̨chǫ 

Knowledge to Monitor Barren 

Ground Caribou of the overall 

TK Research and Monitoring 

Program.   

Varied - TG will be 

implementing the project 

based on its 

obligations and 

commitments pursuant to 

the provisions in the Tłı̨chǫ 

Agreement. Start date of 

the TK Research and 

Monitoring Program is 

anticipated in summer 

2011. 

Harvest monitoring to 

be controlled at 

community level and 

done in a manner that 

is consistent with 

Tłı̨chǫ cultures of 

sharing information and 

building knowledge. 

Incomplete; not 

implemented 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



_____________________________________________________________________________________________ 
WRRB Proceeding Report & Reasons for Decision – Kǫk’èetı ̀Ekwǫ̀ (Bathurst Caribou) Herd           106 
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PREAMBLE: (#29-39) - The Tłı̨chǫ Government agrees with the recommendations 28-42 of the Recommendation 

Report related to the Revised Joint Proposal on Caribou Management Actions in Wek’èezhìı. We are committed to 
documenting and reporting on observations and trends observed by caribou harvesters and elders. Implementation of 

the Tłı̨chǫ Knowledge Research and Monitoring Program: Special Project, Using Tłı̨chǫ Knowledge (to Monitor 

Barren Ground Caribou’ will take approximately eight months. The traditional monitoring system continues among the 

harvesters and elders. Nevertheless, the logistics of realizing a system that will rigorously and accurately document 

and report harvesters’ observations and trends have yet to be initiated. The program requires trained Tłı̨chǫ 

researchers, offices, and equipment, all of which requires a realistic annual budget and extensive fundraising with 

those who will also benefit from Tłı̨chǫ knowledge research and monitoring. 

29 TG and GNWT implement the 

spring calf survival monitoring 

action as identified for TK and 

SK. 

Scientific: Accepted - 

GNWT will provide the 

Board with a power 

analysis of how frequently 

spring composition 

surveys are required.  

GNWT has not recently 

used collars to assess cow 

mortality rate. GNWT 

would appreciate any 

suggestions from the 

Board on alternative 

methods to estimate cow 

mortality. Because the 

existing numbers of radio-

collars on the Bathurst 

herd are insufficient to 

reliably monitor cow 

mortality rates, the Joint 

Proposal emphasized 

annual calving 

reconnaissance surveys to 

monitor the trend in the 

herd’s numbers of 

breeding cows. High 

mortality rates in cows 

would translate to a 

declining trend in numbers 

of cows on the calving 

ground: low cow 

mortality rates would 

translate to increasing 

numbers of cows on the 

calving ground.                                          

TK – See Preamble 

Ensure scientific 

monitoring of the 

Bathurst, Bluenose-

East and Ahiak herds 

is conducted on an 

annual cycle such that 

management 

authorities can assess 

the status of the herd 

with the best available 

information at hand.  

This includes spring 

composition, calving 

reconnaissance, 

calving ground 

composition and fall 

composition.  Calving 

or post-calving 

population surveys are 

to be completed in 

spring/summer 2012. 

TK - Incomplete; 

Special Project not 

implemented          

SK - Completed 
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30 TG and GNWT implement the 

health and condition 
monitoring action as identified 

for TK and SK. 

Scientific: Accepted - 

GNWT expects that some 

Bathurst cows will be 

taken by hunters; 

therefore, sample kits will 

be available to all hunters 

to record basic information 

on health, condition and 

pregnancy rates of cows. 

Details of samples to be 

collected will be provided 

to TG community caribou 

monitors and GNWT staff. 

Typically, community 

hunts are an opportune 

time to take such samples. 

TK – See Preamble 

Monitor the health and 

condition of Bathurst, 

Bluenose-East and 

Ahiak caribou in a way 

that does not increase 

the harvest of cows or 

take away from 

community harvest of 

cows. 

TK - Incomplete; 

Special Project not 

implemented          

SK -Incomplete; no 

systematic approach 

31 TG and GNWT implement the 

birth rate monitoring action as 

identified for TK and SK. 

Scientific: Varied - Birth 

rate information will be 

collected in different ways 

for different herds. 

- For example, the size of 

the Ahiak and Bathurst 

caribou herds is estimated 

using the calving ground 

photo census surveys. 

Birth rate is estimated 

from a composition survey 

that is conducted on the 

calving ground right after 

the photo census. 

- This photo census 

technique is not usually 

used for the Bluenose-

East herd (rather, herd 

size is estimated from a 

post-calving ground photo 

census survey). Instead, 

pregnancy rates are based 

on information collected 

from harvested Bluenose-

East cows, and indirectly 

from composition surveys 

that assess the calf:cow 

ratio. 

TK – See Preamble 

 
  

Ensure scientific 

monitoring of the 

Bathurst, Bluenose-

East and Ahiak herds 

is conducted on an 

annual cycle such that 

management 

authorities can assess 

the status of the herd 

with the best available 

information at hand.  

This includes spring 

composition, calving 

reconnaissance, 

calving ground 

composition and fall 

composition.  Calving 

or post-calving 

population surveys are 

to be completed in 

spring/summer 2012. 

TK - Incomplete; 

Special Project not 

completed              

SK - Completed 
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32 TG and GNWT implement the 

adult sex ratio and fall calf 
survival monitoring action as 

identified for TK and SK. 

Scientific: Accepted - The 

result of the fall 

composition survey is one 

of the parameters used to 

determine a population 

estimate for the Bathurst 

and Ahiak herds. 

Fall adult sex ratio surveys 

for these herds are 

planned for 2011 and 

2012 prior to photographic 

survey scheduled for 2011 

(Ahiak/Beverly) and 2012 

(Bathurst). The next 

Bluenose-East fall adult 

sex ratio survey is planned 

for 2011 to get more basic 

information on the number 

of bulls and cows for this 

herd. 

TK – See Preamble 

Ensure scientific 

monitoring of the 

Bathurst, Bluenose-

East and Ahiak herds 

is conducted on an 

annual cycle such that 

management 

authorities can assess 

the status of the herd 

with the best available 

information at hand.  

This includes spring 

composition, calving 

reconnaissance, 

calving ground 

composition and fall 

composition.  Calving 

or post-calving 

population surveys are 

to be completed in 

spring/summer 2012. 

TK - Incomplete; 

Special Project not 

implemented           

SK - Incomplete; 

survey not conducted 

annually 

33 TG and GNWT implement the 

estimate of herd size 
monitoring action as identified 

for TK and SK. 

Scientific: Accepted - 

GNWT will work with all 

partners to undertake the: 

• Bathurst calving ground 

photo survey in June 

2012. 

• Ahiak calving ground 

photo survey in 2011. 

• Bluenose-East post 

calving ground survey in 

2012 or 2013.                                                           

TK – See Preamble 

Ensure scientific 

monitoring of the 

Bathurst, Bluenose-

East and Ahiak herds 

is conducted on an 

annual cycle such that 

management 

authorities can assess 

the status of the herd 

with the best available 

information at hand. 

This includes spring 

composition, calving 

reconnaissance, 

calving ground 

composition and fall 

composition.  Calving 

or post-calving 

population surveys are 

to be completed in 

spring/summer 2012. 

TK - Incomplete; 

Special Project not 

implemented           

SK - Completed 
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34 TG and GNWT implement the 

wolf abundance (den 
occupancy) monitoring action 

as identified by TK and SK. 

Scientific: Varied - GNWT 

will continue with current 

wolf den surveys, which 

provide an index of wolf 

abundance. GNWT in 

consultation with the TG 

will provide a proposal 

with potential options and 

costings that are relevant 

to wolf monitoring, 

research, and 

management. The Parties 

will continue to explore 

new options with respect 

to monitoring and 

managing wolves. 

TK – See Preamble 

Monitor wolf 

abundance as well as 

health and condition as 

it relates to 

productivity. 

TK - Incomplete; 

Special Project not 

implemented           

SK - Completed                      

35 TG and GNWT implement the 

wolf condition and 
reproduction monitoring action 

as identified by TK and SK. 

Scientific: Accepted - 

Through the Genuine 

Mackenzie Valley Fur 

Program the GNWT 

provides harvesters $200 

for each intact wolf 

carcass and will provide a 

collection report to the 

WRRB and TG in June 

2011 on the carcass 

collection. 

TK – See Preamble 

Monitor wolf 

abundance as well as 

health and condition as 

it relates to 

productivity. 

TK - Incomplete; 

Special Project not 

implemented           

SK - Completed, but 

no report                   

36 TG and GNWT implement the 

wolf harvest monitoring action 

as identified by TK and SK. 

Scientific: Accepted - 

GNWT will provide a 

report to the WRRB and 

TG in June 2011 on wolf 

harvest data. 

TK – See Preamble 

Monitor wolf harvest to 

assess if harvest 

incentives have led to 

changes in harvest. 

TK - Incomplete; 

Special Project not 

implemented           

SK - Completed 

37 TG and GNWT implement the 

state of habitat monitoring 

action as identified by TK and 

SK. 

Scientific: Varied - GNWT 

will continue to provide an 

annual report to the 

WRRB and TG on fire 

activity. GNWT expects a 

number of research 

projects investigating the 

impact of fires on caribou 

habitat to be completed in 

2012 and will provide an 

annual progress report to 

the WRRB and TG. 

GNWT will continue to 

explore new ways to 

monitor landscape change 

Ensure the landscape 

is managed in such a 

way that considers the 

sustainability of the 

Bathurst, Bluenose-

East and Ahiak caribou 

herds. 

TK - Incomplete; 

Special Project not 

implemented        SK 

- Incomplete; no 

report provided  
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driven by industrial 

exploration and 

development with our 

partners (e.g., INAC). 

TK – See Preamble 

38 TG and GNWT implement the 

pregnancy rate monitoring 

action as identified by TK and 

SK. 

Scientific: Accepted - 

Note: GNWT will make 

available, sample kits to 

hunters so that any 

Bathurst or Bluenose-East 

cows that are harvested 

can be tested to determine 

pregnancy rates. The 

community hunts are 

opportune times to do this 

work. 

TK – See Preamble 

Monitor the health and 

condition of Bathurst, 

Bluenose-East and 

Ahiak caribou in a way 

that does not increase 

the harvest of cows or 

take away from 

community harvest of 

cows. 

TK - Incomplete; 

Special Project not 

implemented           

SK -Completed 

39 GNWT implement the density 
of cows on calving ground 
monitoring action as identified. 

Scientific: Varied - GNWT 

will undertake these 

surveys for the Bluenose-

East, Bathurst and Ahiak 

herd in 2011 and 2012. 

TK – See Preamble 

Ensure scientific 

monitoring of the 

Bathurst, Bluenose-

East and Ahiak herds 

is conducted on an 

annual cycle such that 

management 

authorities can assess 

the status of the herd 

with the best available 

information at hand.  

This includes spring 

composition, calving 

reconnaissance, 

calving ground 

composition and fall 

composition.  Calving 

or post-calving 

population surveys are 

to be completed in 

spring/summer 2012. 

Completed 

40 TG implement the caribou 
harvest monitoring action as 

identified. 

Varied - GNWT and TG 

will continue to work with 

harvesters to report 

harvests. Methods will be 

based on the last 2 years 

of harvest monitoring in 

the Tłı̨chǫ communities. A 

community-based program 

will be developed in the 

2010/11 season. 

Harvest monitoring to 

be controlled at 

community level and 

done in a manner that 

is consistent with 

Tłı̨chǫ cultures of 

sharing information and 

building knowledge. 

Incomplete; 

information not 

consistently provided 
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41 TG and GNWT reporting on 

monitoring results to the 

WRRB and the general public 

a minimum of three times per 

year in April, September and 

December.  April meeting 

changed to late-May. 

Accepted -To make 

information available to 

the public, GNWT will also 

post reports provided to 

the WRRB on the GNWT 

website. 

Share information in a 

timely manner with 

management 

authorities and the 

public. 

Incomplete; 

information not 

consistently provided 

42 TG develop and implement a 

TK conservation education 

program to support the 

relationship and respect Tłı̨chǫ 

have for caribou.  

Accepted - TG has 

developed a Tłı̨chǫ Ekwo 

Working Group (TEWG) 

which held its orientation 

workshop on Dec 13-15. 

This group will assess and 

make recommendations 

for the TK conservation 

education program. 

Ensure Tłı̨chǫ and 

other Aboriginal 

harvesters follow 

traditional practices 

with respect to 

appropriate harvest 

practices.  Ensure that 

harvesters are not 

wasting or wounding 

animals that are not 

retrieved. 

Incomplete; not 

implemented 

43 GNWT develop and implement 

a scientific conservation 

education program to foster an 

increased appreciation of the 

resource. 

Accepted - GNWT will 

undertake this work jointly 

with TG in Wek’èezhìı and 
with other Aboriginal 

groups outside of 

Wek’èezhìı. GNWT will 
prepare facts sheets that 

will be posted on the 

GNWT website. GNWT 

has developed an 

interactive Caribou 

Educational Program that 

can be 

used in schools for youth 

to learn about scientific 

management practices. 

Ensure Tłı̨chǫ and 

other Aboriginal 

harvesters follow 

traditional practices 

with respect to 

appropriate harvest 

practices.  Ensure that 

harvesters are not 

wasting or wounding 

animals that are not 

retrieved. 

Completed 

44 TG and GNWT implement a 

process of information flow, 

review and assessment. 

Varied - The flow chart 

from the WRRB 

recommendation on page 

44 suggests that the TK 

and scientific programs 

will be developed 

independently of one 

another. TG and GNWT 

would like to see a more 

integrated strategy 

between science and TK 

as discussed in the joint 

revised proposal. 

Establish a process for 

sharing information in a 

timely manner among 

management 

authorities, to discuss 

the implementation of 

management actions 

and how well they are 

working. Increase 

communication among 

the management 

authorities. Provide an 

opportunity to review 

the efficacy of 

management actions 

Completed: Barren-

ground Caribou 

Technical Working 

Group created 
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and make revisions if 

necessary. 

46 Criteria be developed by TG 

and GNWT for assessing 

success or failure that would 

indicate when management 

actions are to be revised, 

including reinstatement of 

harvest for residents, outfitters 

and commercial tags.   

Accepted - As per 

recommendations #4 and 

#6, these criteria will be 

developed as part of a 

long-term management 

plan. 

Establish a process for 

sharing information in a 

timely manner among 

management 

authorities, to discuss 

the implementation of 

management actions 

and how well they are 

working.  Increase 

communication among 

the management 

authorities.  Provide an 

opportunity to review 

the efficacy of 

management actions 

and make revisions if 

necessary. 

Incomplete; criteria 

not developed 

47 GNWT continue discussions 

with the Government of 

Nunavut for identifying 

opportunities for calving 

ground protection. 

Accepted - Note: This 

issue is also being raised 

in Nunavut by the Beverly 

and Qamanirjuaq Caribou 

Management Board 

(BQCMB). INAC is the 

primary land manager in 

the NWT and Nunavut. 

Discussion will need to 

take place with INAC and 

Nunavut. 

Make progress on 

opportunities for 

minimizing impacts of 

development on the 

Bathurst, Bluenose-

East and Ahiak caribou 

herds. 

Completed; ongoing 

48 GNWT and INAC 

collaboratively develop best 

practices for mitigating effects 

on caribou during calving and 

post-calving, including the 

consideration of implementing 

mobile caribou protection 

measures.  

Varied - This can be tied 

into the long-term 

management plan. 

Discussion will be needed 

to take place with INAC 

and Nunavut. 

Ensure development 

on calving and post-

calving ranges of the 

Bathurst, Bluenose-

East and Ahiak herds 

does not unduly affect 

the sustainability of 

these herds. 

Incomplete; not 

implemented 

49 TG work towards development 

and implementation of a land 

use plan for Wek’èezhìı, 
including the consideration of 

thresholds for industrial land 

use. 

Rejected - As per chapter 

22.5 of the Tłı̨chǫ 

Agreement, it is the 

responsibility of Canada or 

GNWT to develop and 

implement a land use plan 

for Wek’èezhìı. 

Ensure the landscape 

is managed in such a 

way that considers the 

sustainability of the 

Bathurst, Bluenose-

East and Ahiak caribou 

herds. 

Recommendation 

rejected - GNWT 

responsibility; Tłı̨chǫ 

Land Use Plan 

completed 
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50 GNWT and INAC monitor 

landscape changes, including 

fires and industrial exploration 

and development, to assess 

potential impacts to caribou 

habitat. 

Varied (as per response 

#37) - GNWT has carried 

out some cumulative 

effects modeling to assess 

effects to date of diamond 

mines on the Bathurst 

herd, and will continue to 

build on this modeling. 

Ensure the landscape 

is managed in such a 

way that considers the 

sustainability of the 

Bathurst, Bluenose-

East and Ahiak caribou 

herds. 

Incomplete;  

Bathurst Caribou 

Range Plan 

completed but not 

implemented 

51 TG and GNWT assess the 

need for forest fire control in 

areas of important caribou 

habitat.  

Accepted Ensure the landscape 

is managed in such a 

way that considers the 

sustainability of the 

Bathurst, Bluenose-

East and Ahiak caribou 

herds. 

Incomplete; no 

assessment 

completed 

52 Harvest of wolves should be 

increased through the 

suggested incentives, except 

for assisting harvesters to 

access wolves on wintering 

grounds.   

Accepted Increase harvest of 

wolves to reduce 

predation pressure on 

Bathurst caribou herd. 

Incomplete; 

incentives 

unsuccessful 

53 Focused wolf control should 

not be implemented. If TG and 

GNWT believe that focused 

wolf control is required, a 

management proposal shall be 

provided to the WRRB for its 

consideration. 

Accepted Allow for assessment 

and review of wolf 

harvest incentives on 

an annual basis. 

Incomplete; 

feasibility 

assessment 

completed but no 

management 

proposal submitted 

54 TG and GNWT submit a joint 

management proposal for 

wood bison in Wek’èezhìı by 
the fall of 2011 to substantiate 

the establishment of zones 

and quotas made through the 

Interim Emergency Measure.  

Varied - 10-year Wood 

Bison Management Plans 

for the Nahanni, Slave 

River Lowland, and 

Mackenzie herds are set 

to be completed by the 

winter of 2012. 

Development of these 

plans will review current 

interim harvest measures 

for Wood Bison in 

Wek’èezhìı. Draft plan will 
be provided to WRRB for 

approval. In December 

2010, GNWT completed a 

regulation change to 

extend the season to 

September 1st. 

Allow for harvest of 

wood bison to offset 

hardship of reduced 

Bathurst caribou 

harvest.  Ensure bison 

harvest is sustainable 

in the long term 

through a management 

planning process. 

Incomplete; not 

submitted 
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55 TG and GNWT work 

collaboratively to meet the 

obligations of Section 12.11 of 

the Tłı̨chǫ Agreement with 

support from WRRB staff as 

needed and a meeting be 

convened by January 2011. 

Accepted Develop guidance on 

managing caribou 

herds through 

abundance cycles by 

undertaking a 

collaborative 

management planning 

process. 

Completed; ongoing 

56 TG increase their capacity to 

ensure full participation in 

monitoring and management 

of caribou. 

Accepted Provide a forum for 

discussion of scientific 

and traditional ways of 

understanding caribou 

ecology.  Allow for 

Tłı̨chǫ communities to 

be partners in 

management and 

decision-making. 

Completed; Wildlife 

Coordinator hired 

57 GNWT, TG and INAC 

implement its 

recommendations no later than 

January 1, 2011. GNWT’s 

Emergency Interim Measures, 

put into effect on January 1, 

2010, should remain in place 

until then. 

Varied - Will be 

incorporated as part of the 

implementation plan. 

Ensure timely 

implementation of 

management actions 

and that they are 

understood by Tłı̨chǫ 

and other Aboriginal 

harvesters. 

Completed 

58 TG and GNWT conduct 

consultations regarding the 

Recommendations Report 

prior to January 1, 2011. 

Accepted Ensure timely 

implementation of 

management actions 

and that they are 

understood by Tłı̨chǫ 

and other Aboriginal 

harvesters. 

Completed 

59 TG and GNWT develop a 

detailed implementation and 

consultation plan incorporating 

the WRRB’s recommendations 

as soon as possible. 

Accepted Ensure timely 

implementation of 

management actions 

and that they are 

understood by Tłı̨chǫ 

and other Aboriginal 

harvesters. 

Completed 

60 GNWT develop and implement 

an effective and continuing 

enforcement and compliance 

program. 

Accepted - The current 

protocol for GNWT 

enforcement and 

compliance program is 

effective. However, given 

the scope of the issues 

GNWT has enhanced its 

program to be a 

partnership with other 

affected Aboriginal 

organizations. 

Ensure that harvest 

limits are respected, 

and that wastage and 

wounding loss is 

minimized. 

Completed 
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APPENDIX E Review of 2016 Proceeding & Decisions  

 

E.1 Receipt of 2015 Joint Proposal 

 

On December 15, 2015, the TG and ENR submitted the “Joint Proposal on Caribou 
Management Actions for the Bathurst Herd: 2016-2019” to the WRRB outlining 

proposed management actions for the Bathurst ɂekwǫ̀ herd in Wek’èezhìı, including 
new restrictions on hunter harvest, predator management to reduce dìga populations on 

the winter range of the Bathurst ɂekwǫ̀ herd and ongoing monitoring.  More specifically, 

TG and ENR proposed the closure of all harvesting of the Bathurst ɂekwǫ̀ herd and the 

development of mobile dìga-hunter camps.  The WRRB considered the proposed 

restriction of harvest as the establishment of a TAH and, therefore, was required to hold 

a public hearing.   

 

The Board initiated its 2016 Bathurst Caribou Herd Proceeding on January 18, 2016 

and established an online public registry: http://www.wrrb.ca/public-information/public-

registry. The public hearing took place February 23-24, 2016 in Yellowknife, NT. Final 

written arguments were submitted by registered intervenors on March 8, 2016, and by 

TG and ENR on March 11, 2016. The public record was closed on March 18, 2016 and 

the WRRB’s deliberations followed.   

 

E.2. 2016 Board Decision 

 

The WRRB concluded, based on all available Aboriginal and scientific evidence, that a 

serious conservation concern exists for the Bathurst ɂekwǫ̀ herd and that additional 

management actions are vital for herd recovery.  However, in order to allow careful 

consideration of all of the evidence on the record and to meet legislated timelines, the 

WRRB decided to prepare two separate reports to respond to the proposed 

management actions in the joint management proposal.   

 

The first report, Part A, dealt with the proposed harvest management actions that 

required regulation changes in order for new regulations to be in place for the start of 

the 2016/17 harvest season, as well as the proposed dìga feasibility assessment. The 

second report, Part B, dealt with additional predator management actions, biological 

and environmental monitoring, and cumulative effects.   

 

On May 27, 2016, the WRRB submitted its final determinations and recommendations 

and Part A Reasons for Decision Report to TG and GNWT. The WRRB determined that 

a total allowable harvest of zero shall be implemented for all users of the Bathurst 

ɂekwǫ̀ herd within Wek’èezhìı for the 2016/17, 2017/18, 2018/19 harvest seasons. As 

monitoring of the ɂekwǫ̀ wildlife management units and Bathurst ɂekwǫ̀ harvest are 

intricately linked to the implementation of a TAH, the Board recommended that TG and 

http://www.wrrb.ca/public-information/public-registry
http://www.wrrb.ca/public-information/public-registry
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ENR agree on an approach to designating zones for aerial and ground-based 

surveillance throughout the fall and winter harvests seasons from 2016 to 2019. 

Additionally, the WRRB recommended timely implementation of hunter education 

programs in all Tłı̨chǫ communities. 

 

The Community-based Dìga Harvesting Project, proposed by TG and ENR as a pilot 

training program, was to train Tłı̨chǫ harvesters, in a culturally appropriate manner, to 

hunt and trap dìga on the Bathurst herd range.  The Board continued to support the 

Project as a training program, with recommendations related to implementation and 

assessment.   

 

The WRRB also recommended that the dìga feasibility assessment set out in the 

proposal be led by the Board with input and support from TG and ENR. The feasibility 

assessment would primarily be an examination of all options for dìga management, 

including costs, practicality and effectiveness.   

 

On September 27, 2016, the WRRB submitted its final recommendations and Part B 

Reasons for Decision Report to TG and GNWT. The WRRB recommended 

consultations with Tłı̨chǫ communities to determine a path forward for implementation of 

Tłı̨chǫ laws to continue the Tłı̨chǫ way of life and maintain their cultural and spiritual 

connection with ɂekwǫ̀. 

 

In addition, the WRRB recommended several Tłı̨chǫ Knowledge (TK) research and 

monitoring programs focusing on dìga, sahcho, stress and other impacts on ɂekwǫ̀ from 

collars and aircraft over-flights, and an assessment of quality and quantity of both 

summer and winter forage. 

 

The Board recommended a biological assessment of sahcho as well as requesting that 

the Barren-ground Caribou Technical Working Group (BGCTWG) prioritize biological 

monitoring indicators and develop thresholds under which management actions can be 

taken and evaluated. All scientific and TK monitoring data will be provided to BGCTWG 

annually to ensure ongoing adaptive management. 

 

The WRRB recommended the implementation of Tłı̨chǫ Land Use Plan Directives as 

well as completing a Land Use Plan for the remainder of Wek’èezhìı.  In addition, the 
completion of the Bathurst Caribou Range Plan and the long-term Bathurst Caribou 

Management Plan are requested with measures to be implemented in the interim to 

provide guidance to users and managers of the Bathurst ɂekwǫ̀ herd range. 

 

The Board recommended the development of criteria to protect key ɂekwǫ̀ habitat, 

including water crossings and tataa (corridors between bodies of water), using the 

Conservation Area approach in the NWT’s Wildlife Act, offsets and value-at risks in a 
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fire management plan.  Additionally, the WRRB recommended the continued refinement 

of the Inventory of Landscape Change (ILC), the integration of Wildlife and Wildlife 

Habitat Protection Plans (WWHPP) and Wildlife Effects Monitoring Programs (WEMP) 

objectives for monitoring the effects of development on ɂekwǫ̀ in Wek’èezhìı, and the 
development of monitoring thresholds for climate indicators. 
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APPENDIX F Review of 2016 WRRB Determinations and 
Recommendations 

 
Recommendation # WRRB Recommendations TG/GNWT Responses Status  

Determination #1-
2016 

A total allowable harvest of zero for all 
users of the Bathurst ɂekwǫ̀ herd 
within Wek’èezhìı be implemented for 
the 2016/17, 2017/18, 2018/19 
harvest seasons.  For further 
clarification, the absolute number of 
caribou that can be harvested from 
the Bathurst herd is zero. 

Accepted ♦ Completed 

Recommendation #1-
2016:  

The Board recommends that TG and 
ENR come to an agreement on 
whether the MCBCMZ or Wildlife 
Management Units Subzones is the 
most effective way to differentiate 
between ɂekwǫ̀ herds, and then 
implement the approach with criteria 
for managing any overlaps between 
herds, for the 2016/17, 2017/18, and 
2018/19 harvest seasons. 

Accepted ♦ Completed 

Recommendation #2-
2016 

The Board recommends that TG and 
ENR provide weekly updates to the 
WRRB and the general public on 
aerial and ground-based surveillance 
of the Bathurst ɂekwǫ̀ herd throughout 
the fall and winter harvest seasons for 
the 2016/17, 2017/18, and 2018/19. 

Accepted  ♦ Completed 

Recommendation #3-
2016 

The Board recommends that TG and 
ENR increase public education efforts 
and implement ENR’s recently 
developed Hunter Education program 
in all Tłı̨chǫ communities.   

♦ Accepted ♦ Completed 

Recommendation #4-
2016 

The WRRB continues to support the 
implementation of the Community-
based Dìga Harvesting Project, as a 
training program only, subject to the 
following conditions: 

a) If the Project is to be expanded to 
other Tłįchǫ communities, a 
management proposal must be 
submitted to the WRRB for review 
and approval.   

b) If the Project is to be expanded in 
scope, prior to the submission of 
a management proposal to the 

 

 

 

a) Accepted 

 

 

b) Accepted 

♦ Incomplete 
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Recommendation # WRRB Recommendations TG/GNWT Responses Status  

WRRB, an index of changing wolf 
abundance must be available and 
research on habitat quality and 
quantity on the Bathurst ɂekwǫ̀ 
herd range must be conducted; 

c) TG and ENR must inform the 
WRRB of the following prior to the 
start of the Project: 

i. How aerial and/or ground-
based to disturbance to 
Bathurst ɂekwǫ̀ will be 
prevented or minimized?  
How will this potential 
disturbance be measured, 
assessed, and mitigated?; 

ii. How will unintentional or 
accidental harvest of Bathurst 
ɂekwǫ̀, by the Tłı̨chǫ dìga 
harvesters, be prevented?  If 
a Bathurst ɂekwǫ̀ is 
harvested, how will TG and 
ENR report to the WRRB?; 
and, 

iii. How will the facilitation of wolf 
movements through the 
wolves’ use of skidoo trails be 
prevented or minimized?; 

d) TG and ENR must communicate 
regularly about the Project with 
Tłı̨chǫ communities and the 
WRRB.  Specifically, the Board 
requests an update prior to start 
up of the Project in December 
2016 and a follow-up on the 
success of the Project in May 
2017.  As well, TG and ENR must 
report monthly on the Project, 
including numbers, age, sex and 
pregnancy rates of wolves 
harvested and location of wolf 
harvest, to the WRRB;  

e) The Project must be curtailed or 
stopped should negative impacts 
to the Bathurst ɂekwǫ̀ occur; and, 

f) TG and ENR must establish a 
threshold or criteria to evaluate 

 

 

 

c) Accepted 

 

 

 

 

 

 

 

 

 

 

 

d) Accepted 

 

 

 

 

 

 

e) Accepted 

 

f) Accepted  
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Recommendation # WRRB Recommendations TG/GNWT Responses Status  

the success of the program, i.e. 
the effectiveness of training a 
core set of wolf harvesters, the 
acceptance of the Project by 
Tłı̨chǫ communities, continued 
program implementation and 
reaching the target number of 
dìga harvested. 

Recommendation #5-
2016 

The WRRB recommends TG and 
ENR support a collaborative feasibility 
assessment of options for dìga 
management, led by the Board.   

♦ Varied ♦ Completed 

Recommendation 
#1B-2016 

The WRRB recommends that TG 
consult with Tłı̨chǫ communities, by 
March 2017, to ensure Tłı̨chǫ laws 
are implemented with respect to 
ɂekwǫ̀ harvesting practices to 
maintain the Tłı̨chǫ way of life and 
their relationship with ɂekwǫ̀. 

♦ Varied – remove 
implementation 
piece 

♦ Incomplete 

Recommendation 
#2B-2016 

WRRB recommends that TG conduct 
TK research to define, from the Tłı̨chǫ 
perspective, types of dìga, their 
behavior and their annual range, and 
their relationship with ɂekwǫ̀ and 
people by March 2017. 

♦ Varied – 
combined 2B, 3B, 
5B, 19B, and 20B 
into one 
comprehensive 
study  

♦ Incomplete 

Recommendation 
#3B-2016 

The WRRB recommends that TG 
conduct TK research on sahcho 
predation on ɂekwǫ̀, and their 
relationship with ɂekwǫ̀, other wildlife 
and people by June 2017. 

♦ Varied – 
combined 2B, 3B, 
5B, 19B, and 20B 
into one 
comprehensive 
study 

♦ Incomplete 

Recommendation 
#4B-2016 

The WRRB recommends that TG and 
ENR conduct a collaborative sahcho 
biological assessment, following the 
completion of the ongoing dìga 
feasibility assessment.  The 
assessment should include 
summarizing available information on 
sahcho abundance, movement and 
diet for the Bathurst ɂekwǫ̀ herd’s 
seasonal ranges as well as including 
TK collected in Recommendation 
#3B-2016. 

♦ Varied – Will 
complete SARC 
report and engage 
with GN to discuss 
current 
information 
available in 
Nunavut 

♦ Incomplete - Ongoing 

Recommendation 
#5B-2016 

The WRRB recommends that TG 
conduct TK research about stress and 
impacts on ɂekwǫ̀ and people related 
to collars and aircraft over-flights by 

♦ Varied – 
combined 2B, 3B, 
5B, 19B, and 20B 
into one 

♦ Incomplete 
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Recommendation # WRRB Recommendations TG/GNWT Responses Status  

September 2017, which should be 
considered in determining number of 
collars deployed in 2018 and beyond. 

comprehensive 
study 

Recommendation 
#6B-2016 

The WRRB recommends that ENR 
determine whether reconnaissance 
surveys should be conducted during 
non-photo survey years with 
renewable resource boards, 
Aboriginal governments and other 
affected organizations in the NWT 
and Nunavut prior to conducting the 
next reconnaissance survey in June 
2017. 

♦ Varied- BGCTWG 
will review the 
value. BCAC 
should review 
survey methods 
once formed.  

♦ Incomplete; no longer 
required as 
eliminated per 2019 
proposed action 

Recommendation 
#7B-2016 

The WRRB recommends that TG and 
ENR provide a summary of scientific 
and TK monitoring data, including 
harvest and collar mortalities, as soon 
as available each year, to the 
BGCTWG.   

♦ Accepted ♦ Incomplete – 
inconsistent reporting 

Recommendation 
#8B-2016 

The WRRB recommends that the 
BGCTWG prioritize biological 
monitoring indicators in order of need 
for effective management and 
develop thresholds under which 
management actions can be taken 
and evaluated.  Implementation of this 
recommendation should be 
completed by no later than the end of 
March 2017. 

♦ Varied – 
BGCTWG to 
review biological 
indicators to 
assess priorities 
for monitoring, 
particularly under 
budget 
constraints.  

♦ Incomplete - to be 
addressed as part of 
the adaptive 
management 
framework. 

Recommendation 
#9B-2016 

The WRRB recommends that TG 
refine and implement Tłı̨chǫ Land Use 
Plan Directives, under Chapter 6 
related to ɂekwǫ̀, land use and 
cumulative effects by March 2018. 

♦ Accepted 

♦ TG acknowledges 
suggestion and 
advises the Board 
that it intends to 
refine and 
implement the 
Tlicho LUP 
directives related 
to caribou. TG 
notes that land 
use planning in 
Wek’èezhìı is 
beyond the 
jurisdiction of the 
Board. 

♦ Incomplete 

Recommendation 
#10B-2016 

The WRRB recommends that TG and 
ENR initiate, develop and implement 

♦ Rejected   ♦ n/a - rejected 
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Recommendation # WRRB Recommendations TG/GNWT Responses Status  

a land use plan for Wek’èezhìı by 
March 2019. 

♦ GNWT vary. 
Suggests that 
GNWT work 
collaboratively 
with TG, federal 
government, and 
other Aboriginal 
Government 
Organizations and 
planning partners 
to initiate, develop 
and implement a 
government-led 
approach to land 
use planning for 
public lands in 
Wek’èezhìı. 
GNWT notes that 
this suggestion 
goes beyond the 
authority of the 
Board (should be 
a suggestion, not 
a 
recommendation).  

♦ TG agrees in 
substance with 
GNWT. 

Recommendation 
#11B-2016 

The WRRB recommends ENR 
complete the Bathurst Caribou Range 
Plan, with an implementation strategy, 
by March 2018.  In the interim, the 
Board recommends that ENR develop 
interim thresholds for developments 
and other human activities within the 
range of the Bathurst ɂekwǫ̀ herd by 
March 2017. 

♦ Varied – draft 
thresholds will be 
provided by March 
2017, and final 
draft by March 
2018 

♦ Completed 

Recommendation 
#12B-2016 

The WRRB recommends that TG and 
ENR complete and implement a long-
term Bathurst Caribou Management 
Plan, with associate Action Plan, by 
March 2018.   

♦ Varied – will 
include other 
parties with lead 
from the Bathurst 
Caribou Herd 
Cooperative 
Advisory 
Committee 

♦ Incomplete - Ongoing 

Recommendation 
#13B-2016 

The WRRB recommends TG and 
ENR develop criteria under which the 
Conservation Area approach in the 
NWT’s Wildlife Act will be used to 

♦ Varied –Bathurst 
caribou range 
planning process 
to determine when 

♦ Incomplete; 
conservation areas 
noted as tool in 
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Recommendation # WRRB Recommendations TG/GNWT Responses Status  

protect key ɂekwǫ̀ habitat by March 
2018. 

to protect key 
habitat by March 
2018.   

Bathurst Caribou 
Range Plan 

Recommendation 
#14B-2016 

The WRRB recommends that TG and 
ENR develop criteria to protect ɂekwǫ̀ 
water crossings and tataa from 
exploration and development 
activities in the NWT.  The criteria 
should be developed by March 2018 
and included in the Bathurst Caribou 
Range Plan and Tłı̨chǫ Land Use 
Plan. 

♦ Accepted ♦ Incomplete; 
conservation areas 
noted as tool in 
Bathurst Caribou 
Range Plan  

Recommendation 
#15B-2016 

The WRRB recommends TG and 
ENR investigate and report to the 
WRRB and other stakeholders on the 
potential use of offsets for ɂekwǫ̀ 
recovery to compensate for losses 
caused by exploration and 
development activities by March 
2018.  A set of criteria should be 
developed to assess the effectiveness 
of each type of offset as it is 
investigated. 

♦ Accepted ♦ Incomplete 

Recommendation 
#16B-2016 

The WRRB recommends that ENR 
continue to refine and update the 
Inventory of Landscape Change to 
ensure a comprehensive and 
standardized database of human and 
natural disturbance in the NWT. 

♦ Accepted ♦ Completed 

Recommendation 
#17B-2016 

The WRRB recommends that TG and 
ENR integrate WEMP and WWHPP 
objectives and standardize 
approaches for monitoring the effects 
of development on ɂekwǫ̀ in 
Wek’èezhìı 

♦ Accepted ♦ Completed 

Recommendation 
#18B-2016 

The WRRB recommends that TG and 
ENR complete and implement a fire 
management plan with criteria 
identifying under which the key ɂekwǫ́ 
habitat is defined as a value-at-risk by 
March 2018. 

♦ Varied – involve 
community 
members in 
identifying 
important caribou 
habitat. Caribou 
habitat lower 
priority for habitat 
protection than 
property  

♦ Incomplete 

Recommendation 
#19B-2016 

The WRRB recommends TG conduct 
a TK monitoring project with elders to 

♦ Varied – 
combined 2B, 3B, 

♦ Incomplete 
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Recommendation # WRRB Recommendations TG/GNWT Responses Status  

document how climate conditions 
have affected preferred summer 
forage and impacted ɂekwǫ́ fitness by 
September 2018. 

5B, 19B, and 20B 
into one 
comprehensive 
study 

Recommendation 
#20B-2016 

The WRRB recommends that TG 
conduct TK monitoring to assess the 
quality and quantity of winter forage 
by September 2018. 

♦ Varied – 
combined 2B, 3B, 
5B, 19B, and 20B 
into one 
comprehensive 
study 

♦ Incomplete 

Recommendation 
#21B-2016 

The WRRB recommends that the 
BGCTWG develop monitoring 
thresholds for climate indicators by 
March 2017. 

♦ Varied – Need 
clarity on what is 
meant by climate 
indicators but 
agrees the 
research is 
necessary 

♦ Incomplete – to be 
addressed as part of 
the adaptive 
management 
framework.  
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February 6, 2019 
 
Hon. Robert C. McLeod, Minister 
Environment and Natural Resources  
Government of the Northwest Territories  
Box 1320 
Yellowknife, NT   X1A 2L9  
Email: Robert_C_McLeod@gov.nt.ca  
 
Grand Chief George Mackenzie 
Tłı̨chǫ Government 
Box 412 
Behchokǫ̀, NT   X1A 1Y0 
Email: georgemackenzie@tlicho.com 
 
Re: Section 12.5.6 of the Tłı̨chǫ Agreement – WRRB Predator Management Recommendations 
 
Dear Minister McLeod & Grand Chief Mackenzie: 
 
Background: 
The Kokètì Ekwǫ̀ (Bathurst caribou) and Sahtì Ekwǫ̀ (Bluenose-East caribou) herds are both in a 
precipitous decline. The decline of the kokètì ekwǫ̀ herd was first documented in 1996 when the 
population was estimated at 349,000 animals, down from 420,000 in 1986. Management actions to 
date have failed to halt the decline and the herd’s population was estimated at 8,200 animals in 2018. 
The decline of the sahtì ekwǫ̀ herd was first documented in 2013 when the herd’s population was 
estimated at 68,000 animals, down from 121,000 in 2010. In 2018, the herd’s population was estimated 
at 19,000 animals.  
 
Range management, harvest restrictions and intensive study are being implemented or are already 
occurring in Wek'èezhìı for both herds. Previous joint management proposals for the kokètì ekwǫ̀ herd 
by the Department of Environment & Natural Resources (ENR), Government of the Northwest 
Territories (GNWT) and Tłı̨chǫ Government (TG) resulted in the Wek’èezhìı Renewable Resources 
Board (WRRB) holding public hearings in 2010 and again in 2016. A public hearing was also held to 
address management proposals for the sahtì ekwǫ̀ herd in 2016.  
 
On January 14 and January 22, 2019 respectively, the WRRB received joint management proposals 
for the sahtì ekwǫ̀ and kokètì ekwǫ̀ herds. These management proposals propose a number of actions. 
However, despite WRRB recommendations for the implementation of predator control dating as far 
back as 2010, neither of the current management proposals includes a plan for predator management 
in either the sahtì ekwǫ̀ or kokètì ekwǫ̀ ranges. Instead your governments have indicated their intention 
to address the control of predators, more specifically Dìga (wolves), in a separate joint management 
proposal later in the spring of 2019. 
 
 

Via Email 
Robert_C_McLeod@gov.nt.ca 
georgemackenzie@tlicho.com 

mailto:Robert_C_McLeod@gov.nt.ca
mailto:georgemackenzie@tlicho.com
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The Issue: 
The situation for both of these herds is dire. Analysis of the joint management proposals by the 
Board and its advisors indicates an immediate need for action to reduce predation on the herds. 
During its 2016 public hearings and most recently in the TG-ENR Ekwǫ̀ (barren-ground caribou) 
consultation tours, conducted on January 21-23, 2019, the WRRB has heard from the community 
members that dìga are continuing to put pressure on ekwǫ̀ populations. Community members would 
like to see action taken now. The Board agrees. 
 
The Authority for WRRB Recommendations: 
Section 12.5.6 of the Tłı̨chǫ Agreement states: 
 

The Wek'èezhìı Renewable Resources Board may, without waiting for a proposal from a Party, 
make the following recommendations or determinations, after consulting with any Party or 
body with powers to manage any aspect of the subject matter of its recommendation or 
determination: 

(a) Recommend actions for management of harvesting in Wek'èezhìı, including  
(i) A total allowable harvest level for any population or stock of fish,  
(ii) Harvest quotas for wildlife or limits as to location, methods, or seasons of 

harvesting wildlife, or 
(iii) The preparation of a wildlife management plan; … 

 
The WRRB has chosen not to wait for ENR and TG to submit their predator management proposal to 
the Board later this spring. The 20% rate of annual decline of the kokètì ekwǫ̀ and sahtì ekwǫ̀ herds is 
in the Board’s opinion so serious that waiting any longer to act will make recovery of the herds even 
more difficult. The Board is convinced that early action is essential. 
 
In consideration of the updated 2018 sahtì ekwǫ̀ and kokètì ekwǫ̀ herd estimates and recent 
consultations with Tłı̨chǫ communities the WRRB makes the recommendations set out below to 
GNWT and the TG: 
 
Recommendation #1-2019 (Predator): The WRRB supports continuing the ENR’s dìga harvest 
incentive program and the TG’s Community Based Dìga Harvesting Project as an education tool. 
 
Recommendation #2-2019 (Predator): The WRRB recommends that dìga monitoring be 
undertaken so that population estimates, or indexes are generated. In addition, as much information 
as possible, including condition, diet, and reproductive status, should be collected from each 
harvested dìga. 
 
Recommendation #3-2019 (Predator): The WRRB recommends that dìga management be 
undertaken in Wek'èezhìı. TG and ENR should review the “Wolf Technical Feasibility Assessment: 
Options for Managing Wolves on the Range of the Bathurst Barren-ground Caribou Herd” 
submitted in November 2017 to determine the most effective, humane and cost-efficient methods that 
would have the least impact and disturbance on the ekwǫ̀ herds themselves.  
 
Recommendation #4-2019 (Predator): The WRRB recommends that dìga management should be 
closely monitored for effectiveness of halting or slowing the decline of the sahtì ekwǫ̀ and kokètì 
ekwǫ̀ herds in order to provide future harvesting opportunities. 
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Recommendation #5-2019 (Predator): The WRRB recommends that the GNWT and TG work with 
the Government of Nunavut to enact predator management actions on the calving grounds of sahtì 
ekwǫ̀ and kokètì ekwǫ̀ in Nunavut. 
 
Recommendation #6-2019 (Predator): The WRRB commits to striking a working group to begin 
work on a sahcho (grizzly bear) biological assessment by June 2019, specifically on the sahtì ekwǫ̀ 
and kokètì ekwǫ̀ herds herd ranges. This working group will include at minimum the GNWT, TG 
and the Government of Nunavut. WRRB staff recommend that sahcho are monitored in order to 
determine if pressures are increasing on ekwǫ. 
 
Recommendation #7-2019 (Predator): WRRB staff recommend that golden det'ǫcho (golden 
eagle) are monitored in order to determine if pressures of golden det'ǫcho are increasing on ekwǫ̀. 
WRRB staff recommends that TG and the GNWT work with the Government of Nunavut to support 
golden det'ǫcho monitoring. 
 
In addition, as per Section 12.5.8 of the Tłı̨chǫ Agreement, the Board requests a response to these 
recommendations by March 6, 2019. 
 
Conclusion: 
The WRRB believes that predator management must begin by May 2019 in order to promote recovery 
of the herds. This action is essential to ensure the potential for a future harvest of sahtì ekwǫ̀ and kokètì 
ekwǫ̀.  
 
The WRRB will, in accordance with the Tłı̨chǫ Agreement participate in any consultations on these 
proposals that the ENR or TG decides to undertake. 
 
If there are any questions, please contact our office at (867) 873-5740 or jpellissey@wrrb.ca.  
 
Sincerely,  

 
Joseph Judas, Chair 
Wek’èezhìı Renewable Resources Board 
 
Cc Dr. Joe Dragon, Deputy Minister, ENR-GNWT 
 Rita Mueller, Assistant Deputy Minister, Operations, ENR-GNWT 
 Bruno Croft, Superintendent, North Slave Region, ENR-GNWT 
 Laura Duncan, Tłı̨chǫ Executive Officer, TG 
 Tammy Steinwand-Deschambeault, Director, Culture and Lands Protection, TG 
 Michael Birlea, Manager, Culture and Lands Protection, TG 

mailto:jpellissey@wrrb.ca






WRRB Predator Management Recommendations 
 
Recommendation #1‐2019 (Predator): The WRRB supports continuing the ENR’s dìga harvest incentive 
program and the TG’s Community Based Dìga Harvesting Project as an education tool. 
 
Response:  
 
ENR and TG accept this recommendation.  
 
ENR thanks the WRRB for their support of the Enhanced North Slave Wolf Harvest Incentive Program 
and notes that the program will continue until the prime fur season for wolves ends on May 31.   
 
TG acknowledges and thanks the WRRB for its support of the Tłıc̨hǫ Community‐Based Dìga Harvesting 
Project, which is still under development.  Tłıc̨hǫ elders have been key proponents for developing and 
implementing a training program for Tłıc̨hǫ hunters to become knowledgeable and effective harvesters 
of dìga.  The training program engages Tłıc̨hǫ elders directly so that Tłıc̨hǫ knowledge and practices for 
hunting dìga are maintained and transmitted to the next generation of hunters.  TG staff are working 
with selected Tłıc̨hǫ hunters to provide them with additional training on harvesting and skinning 
methods through workshops that will be held in collaboration with ENR.  
 
 
 
 
Recommendation #2‐2019 (Predator): The WRRB recommends that dìga monitoring be undertaken so 
that population estimates, or indexes are generated.  In addition, as much information as possible, 
including condition, diet, and reproductive status, should be collected from each harvested dìga.  
 
Response: 
 
ENR and TG accept this recommendation.  ENR and TG agree that important aspects for assessing wolf 
management actions will be to a) monitor the relative abundance of dìga based on  indices as removal 
actions are undertaken and b) evaluate health and condition of dìga including age, sex, diet, and 
reproductive status.   

ENR and TG will develop and pilot a protocol for monitoring relative abundance of dìga in an adaptive 
manner to evaluate feasibility of sampling and robustness of results.   

For each wolf carcass ENR receives, basic data on age, sex, diet, and reproductive status will be 
collected.   

 

   



Recommendation #3‐2019 (Predator): The WRRB recommends that dìga management be undertaken in 
Wek'èezhìı. TG and ENR should review the “Wolf Technical Feasibility Assessment: Options for Managing 
Wolves on the Range of the Bathurst Barren‐ground Caribou Herd” submitted in November 2017 to 
determine the most effective, humane and cost‐efficient methods that would have the least impact and 
disturbance on the ekwǫ̀ herds themselves. 

Response: 

ENR and TG accept this recommendation, and will use the feasibility assessment to develop the 
program.  

ENR’s Enhanced North Slave Wolf Incentive Program encourages harvesters to undertake ground‐based 
shooting and/or snaring on the winter range of the Bluenose‐East and Bathurst barren‐ground caribou 
herds.  The program is an extension of the previous program and was implemented to address requests 
from Indigenous hunters for further incentives to harvest wolves.  This pilot project includes monitoring; 
ENR will track the number of dìga harvested and the observations of dìga reported by hunters as well as 
hunters’ feedback on the logistics of harvesting dìga on the winter range.  ENR will adaptively manage 
this program; if it is clear that this program is not resulting in a significant number of harvested dìga, 
enhancements will be made to the program and/or other options outlined in the feasibility assessment 
will be considered.   
 
 
 
 
Recommendation #4‐2019 (Predator): The WRRB recommends that dìga management should be closely 
monitored for effectiveness of halting or slowing the decline of the sahtì ekwǫ̀ and kokètì ekwǫ̀ herds in 
order to provide future harvesting opportunities. 

Response: 

ENR and TG accept this recommendation.  ENR and TG are working together to develop management 
actions to help recover caribou and developing a joint proposal on dìga management.  Monitoring will 
be included as part of the implementation of any wolf management program.  At the same time, ENR 
and TG have proposed to increase the monitoring of both the sahtì ekwǫ̀ and kokètì ekwǫ̀ herds as 

outlined in the Joint Proposal on Management Actions for the Bluenose‐East Æekwö (Barren‐ground 
caribou) Herd: 2019‐2021 and the Joint Proposal on Management Actions for the Bathurst Æekwö 
(Barren‐ground caribou) Herd: 2019‐2021.   

   



Recommendation #5‐2019 (Predator): The WRRB recommends that the GNWT and TG work with the 
Government of Nunavut to enact predator management actions on the calving grounds of sahtì ekwǫ̀ 
and kokètì ekwǫ̀ in Nunavut. 

Response: 

As neither ENR nor TG have law‐making jurisdiction in Nunavut we are unable to accept the 
recommendation as worded.  ENR and TG would like to vary this recommendation, as the GNWT and TG 
can discuss potential predator management actions on the calving grounds of sahtì ekwǫ̀ and kokètì 
ekwǫ̀ with the Government of Nunavut. 
 
 
 
 
Recommendation #6‐2019 (Predator): The WRRB commits to striking a working group to begin work on 
a sahcho (grizzly bear) biological assessment by June 2019, specifically on the sahtì ekwǫ̀ and kokètì 
ekwǫ̀ herds herd ranges. This working group will include at minimum the GNWT, TG and the 
Government of Nunavut. WRRB staff recommend that sahcho are monitored in order to determine if 
pressures are increasing on ekwǫ. 

Response:  

ENR and TG accept the first half of this recommendation.  ENR and TG will participate in a collaborative 
process to work on a sahcho biological assessment led by WRRB staff.  ENR can provide information on 
sahcho from the Northwest Territories.  In April 2017, the Northwest Territories Species at Risk 
Committee released the “Species Status Report for Grizzly Bear (Ursus arctos) in the Northwest 
Territories”, which includes both traditional knowledge and science.  This status report provides a 
thorough biological assessment of sahcho within the NWT and should form a basis for the biological 
assessment. 

As neither ENR nor TG have jurisdiction in Nunavut we are unable accept the second half of this 
recommendation as worded.  Despite this, ENR can discuss potential sahcho monitoring in order to 
determine if pressures are increasing on ekwǫ with the Government of Nunavut.  ENR and TG recognize 
that sahcho are an important predator on the calving and post‐calving grounds of ekwǫ.  As the majority 
of the calving grounds and post‐calving ranges of the sahtì ekwǫ̀ and kokètì ekwǫ̀ herds are in Nunavut, 
monitoring the pressures of sahcho on ekwǫ will occur in Nunavut and be the responsibility of the 
Government of Nunavut.   

The TG Boots on the Ground program is one method of tracking sahcho on the Bathurst range and in the 
future on the Bluenose‐East range.  Sahcho have been observed during the TG Boots on the Ground 
program.   

   



Recommendation #7‐2019 (Predator): WRRB staff recommend that golden det'ǫcho (golden eagle) are 
monitored in order to determine if pressures of golden det'ǫcho are increasing on ekwǫ̀. WRRB staff 
recommends that TG and the GNWT work with the Government of Nunavut to support golden det'ǫcho 
monitoring. 

Response: 

As neither ENR nor TG have jurisdiction in Nunavut we are unable accept the recommendation as 
worded.  ENR and TG would like to vary this recommendation, as TG and ENR can discuss potential 
options for monitoring both golden det'ǫcho and bald eagles with the Government of Nunavut.   

ENR and TG recognize that eagles and in particular golden det'ǫcho have been identified as a significant 
predator of caribou calves in other barren‐ground caribou herds.    

The TG Boots on the Ground program is one method of tracking eagles on the Bathurst range and in the 
future on the Bluenose‐East range.  Bald eagles have been observed during the TG Boots on the Ground 
program.   
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Tłıc̨hǫ Philosophy 

Grand Chief Jimmy Bruneau directed the Tłı̨cho ̨ people to know both Western and Tłı̨cho ̨ 

knowledge so each Tłı̨cho ̨ citizen would be strong like two people.  Bruneau’s 

philosophy and direction was not new to the Tłı̨cho ̨ people, who have always been 

interested in the ways and knowledge of others.  This philosophy has been noted in 

both their oral narratives and the journals of the trading post factors.  Each tells of 

Tłı̨cho ̨ leaders learning the knowledge and negotiating techniques of trading post 

factors to ensure the best return for their people’s furs.  This philosophy is also evident - 

in oral narratives telling of activities leading up to discussions with the Federal 

Commissioner in 1921 when Möwhì signed Treaty 11. The stories explain that Tłı̨cho ̨ 
were aware of the European perspective based on information they acquired from the Slavey and 

Chipewyan further south.  Upon learning from the experience of their southern 

neighbours they were better prepared to deal with the Treaty Party.  

Tłı̨cho ̨ oral narratives stress the importance of understanding a problem, finding a 

solution and taking action. Their approach to learning, knowing and taking action is 

evident in most Tłı̨cho ̨ oral narratives, as well as the manner in which past research 

projects were approached. The Tłı̨cho ̨ have rarely allowed others to do research to 

address a problem they wish to know about themselves.  They insist that they take an 

active part in research and monitoring.  Specifically the Tłı̨cho ̨: 

. Explained to the managers of Rayrock Mine (1950s) that their observations 

were indicators of serious problems in the environment. They identified 

problems that they observed with plants and wildlife –such as beaver, marten 

and fish.  These problems were particularly evident to those Tłı̨cho ̨ who 

either used the area frequently or worked at the mine.  

. Insist research focus on their needs and priorities – take for example the 

priorities set by the Dogrib Renewable Resources Committee during the early 

1990s:  where caribou, habitat, water and heritage were of greatest concern. 

. Insist on adequate funding to ensure Tłı̨cho ̨ researchers were employed as 

permanent, full time employees for the life of research projects – take for 

example the Traditional Justice and Traditional Medicine project in Whatì 

(1987-92); the Traditional Governance project in Gamètı̀ (1993-1996); and the 

caribou and place names projects in all the Tłı̨cho ̨ communities (1996-2001). 

. Use the participatory action research (PAR) method that includes researcher 

training; an elders – both male and female elders – committee/s; rigorous 

research methods carried out by Tłı̨cho ̨ researchers and overseen by the 

elders’ committee; and verification of shared information.  The PAR process 

ensures accurate understanding of the traditional knowledge that is 
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documented and ensures it leads to positive actions based on the 

recommendations. 

Today, it is vital that the Tłıc̨hǫ lead by undertaking their own harvesting and 

monitoring studies as the impacts of development on Tłıc̨hǫ lands and the environment 

are becoming ever more evident.   The Tłıc̨hǫ Government and agencies have been given 

the authority to manage the land in the Tłıc̨hǫ Agreement, but to do this effectively 

requires a system of research and monitoring that will feed into management decisions. 

The Tłı̨cho ̨ Knowledge Research and Monitoring Program, which includes the collection 

of harvest information, outlined below is based on Tłı̨cho ̨ philosophy.   First, the current 

issues for which this TK program was designed to solve are discussed, followed by a 

summary of the discussion with Tłı̨cho ̨ citizens that helped formulate the solutions.  

Thirdly, the program structure is described. There are five appendices that outline 

activities, outputs, and the evaluation questions so the TK Research and Monitoring 

Program can be improved through time. Appendices are as follows: 

• Appendix I consists of the Program Design and Implementation Plan.

• Appendix II outlines the Evaluation Frameworks for both the on-going program 
activities and for the implementation activities.

• Appendix III is the Tłıcho Research and Monitoring Program Using Tłıcho 
Knowledge to Monitor Barren-ground Caribou.

• Appendix IV is a draft Tłıcho Knowledge Policy.  

It should be noted that evaluation is done to ensure the best possible TK is being 

documented for future monitoring, education and understanding of the Tłı̨cho ̨ 

perspective. 
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Current Issue 

The Tłı̨cho ̨ Agreement directs Boards, Agencies and the Tłı̨cho ̨ Government to i)use 

traditional knowledge, ii) promote cultural perspectives, and iii) select Board members 

that have knowledge of Tłı̨cho ̨ way of life. Yet the current systems – most of which are 

based on Western perspectives and the British legal system – make it difficult for Tłı̨cho ̨ 

knowledge (TK) to be used in a manner that is consistent within the Tłıc̨hǫ cultural 

perspective and way of life. 

The Agreement states that: 

Section 12.1.6 

In exercising their powers under this chapter, the Parties and the Wek’èezhìi 

Renewable Resources Board shall take steps to acquire and use traditional 

knowledge as well as other types of scientific information and expert opinion. 

Section 13.1.5 

In exercising their powers in relation to forest management, the Government of the 

Northwest Territories, the Tłı ̨chǫ Government and the Wek’èezhìi Renewable 

Resources Board shall take steps to acquire and use traditional knowledge as well 

as other types of scientific information and expert opinion. 

Section 14.1.4 

In exercising their powers in relation to the management of plants, the Government 

of the Northwest Territories, the Tłı ̨chǫ Government and the Wek’èezhìi Renewable 

Resources Board shall take steps to acquire and use traditional knowledge as well 

as other types of scientific information and expert opinion. 

Section 22.1.7 

In exercising their powers, the Mackenzie Valley Environmental Impact Review 

Board and the Wek’èezhìi Land and Water Board shall consider traditional 

knowledge as well as other scientific information where such knowledge or 

information is made available to the Boards. 

Furthermore, Section 12.5.5 of the Tłıc̨hǫ Land Claim and Self-government Agreement 

(the Agreement) states that the Wek’èezhìi Renewable Resources Board (WRRB) shall: 

(a) Make a final determination, in accordance with 12.6 or 12.7, in relation to a

proposal

i. Regarding a total allowable harvest level for Wek’èezhìi, except for fish,
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ii. Regarding the allocation of portions of any total allowable harvest levels for

Wek’èezhìi to groups of persons or for specified purposes, or

iii. Submitted under 12.11.1 for the management of the Bathurst caribou herd with

respect to its application in Wek’èezhìi;

 The Tłıc̨hǫ Agreement authorizes the WRRB responsibility for total allowable harvest 

(TAH) for wildlife, forests and plants and authorizes the Minister of Fisheries and 

Oceans (DFO) responsibility for fish conservation and the establishment of TAH for fish 

stocks. Both WRRB and DFO have an obligation under terms of the Agreement to 

determine TAH through assessment studies and other research.  

For WRRB and DFO to have information necessary for sustainable management it is 

imperative that the Tłıc̨hǫ undertaken their own monitoring by documenting their 

observations and harvesting information to ensure they contribute to the process. If 

allocations are to be made among users of the resource it will be necessary to determine 

basic needs levels of the beneficiaries of the claim. Allocations of fisheries and wildlife 

resources will be difficult without this basic harvest information from the harvesters 

themselves.  

For the Agreement to be honoured three activities need to occur: 

1. Baseline information must be gathered from elders on known trends as

harvest, wildlife and vegetation distribution.

2. Information gathered through Tłıc̨hǫ traditional methods of monitoring needs

to be documented on an on-going basis.

3. Realistic harvest studies need to be ongoing.

Although scientific information is readily available, most Tłıc̨hǫ knowledge is in the 

minds of the elders and harvesters. For this reason, a program is needed so Tłıc̨hǫ 

researchers can work with elders and harvesters to document their knowledge in a 

manner that does not lose the Tłıc̨hǫ perspective. This is usually detailed knowledge of 

past conditions that they share with their descendants while sharing their current 

observations of wildlife and wildlife habitat. And, as is the traditional mode of sharing, 

numbers of species observed and harvested, are shared with others in the community 

along with other information such as behaviour of wildlife and the people harvesting.  

All information available is used to make management decisions.  

One of the important features of Tłıc̨hǫ knowledge is that it is acquired, enhanced and 

communicated on the land while people are engaged in land-based activities. It is also 

communicated after harvesters return to the community through oral narratives.   



7 | P a g e

Modern harvest studies often ask harvesters to fill out survey forms in English, or to 

provide limited information that can be taken out of context.  These studies may fail 

because they are not compatible with how Tłıc̨hǫ knowledge, including information 

about harvest, is transmitted through oral narratives. 

This project was designed to ensure that both monitoring and realistic harvesting 

numbers can be recorded in a culturally appropriate manner. This will help alleviate the 

problem that many respondents choose not to answer correctly harvest study questions 

posed by non-community members. (see Harvest Study Report, 2009). 

Finding a Solution 

In 1999-2000, the Tłı̨cho ̨ Regional Elders’ Committee – under the direction of K’àowo1 

Jimmy Martin – requested Dogrib Treaty 11 staff who were working with the elders to 

bring male and female harvesters from each community to discuss a Tłıc̨hǫ monitoring 

program. Funding for this meeting was secured from Cumulative Impacts and 

Monitoring Program, Environment Canada. The elders and harvesters directed staff to 

initiate monitoring around the diamond mines – with research/hunting camps located 

in strategic locations around the mines that would enable harvesters to observe the 

behaviour of caribou in relation to the mines. They also suggested a camp be located at 

Gots’ôkàtì and Deèzhàatì so caribou behaviour could be compared with non-mining 

areas. 

In September 2008 the Wek’èezhìi Renewable Resources Board (WRRB) and the Tłı̨cho ̨ 

Government started work towards implementing a Tłıc̨hǫ  monitoring program.  Also at 

that time members of the Wek’èezhìi Forum requested that work be done to develop TK 

policy.  

The TK program design with associated policy guidelines were developed based on 

discussions held during the household visits made by the Project Team between April 

2009 and December 31, 2009. All households in the three fly-in communities of Gamètı̀, 

Wekweetì and Whatì were contacted.  Behchokö has a significant population therefore 

only those households with active harvesters and elders were contacted.  During these 

visits Tłı̨cho ̨ researchers, along with Dr. Allice Legat, explained the importance of Tłı̨cho ̨ 

knowledge in the Tłı̨cho ̨ Agreement and the possibility of establishing a monitoring 

program as originally laid out by the elders and harvesters in 1999.  Two Tłıc̨hǫ 

researchers – Ms. Camilla Nitsiza and Ms. Madelaine Chocolate - did conducted the 

household visits, although Ms. Mary Adele Wetrade did assist Madelaine Chocolate in 

1 Translated as ‘boss’. The role is significantly different than the Western concept for ‘chair’. 
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Gamètı̀.  Household visits took longer than anticipated because i) individuals wished to 

express their views after hearing the role of the WRRB as it is mandated in the Tłıc̨hǫ 

Agreement; and ii) individuals were delighted to expound on the potential for 

harvesters and elders working together with Tłıc̨hǫ researchers to monitor the land as 

first set out by the elders in 1999-2000.  Their excitement at building on their traditional 

management practices was clear. 

After completing household visits and analyzing Tłı̨cho ̨ responses, it became clear that 

it would be culturally appropriate to develop interview guidelines that allowed 

harvesters to share information in a manner similar to how they normally explain their 

harvest and observations to one another and to their elders.  The Tłı̨cho ̨ researchers 

found harvesters would prefer to discuss their activities – both observations 

(monitoring) and harvesting – in either a home or office setting, but at their own 

convenience. Finally, they found that harvesters thought if Tłı̨cho ̨ were doing the 

documenting and report writing they could then be assured: i) individual harvest 

numbers would remain confidential; ii) their information would be documented 

realistically; and iii) their observations would remain in the context within which their 

observations were made. 

Following the household visits, the next step was to hold community meetings, and 

establish Community Elders’ and Harvesters’ Committees to assist with the final design 

of the program and program guidelines.   

After the first community meeting in Gamètı̀, the elders met to select a committee. The 

Gamètı̀ Committee met four times with the TK staff, Rita Wetrade, and Allice Legat to 

discuss what had been heard at the household level and to hear more specific views.  

During the fourth meeting, the Committee recommended a Regional TK 

Elders/Harvesters Working Group (TK Regional Working Group) be established to 

complete the work. Gamètı̀ Committee members thought that it would be better if Tłıc̨hǫ 

from all four communities worked together from the start so they could address all 

issues together. Six (6) members on the TK Regional Working Group had been active on 

the TK Regional Elders Committee from 1996-2002 while the remaining ten (10) 

harvesters and elders were named by the Tłıc̨hǫ WRRB members.  The Working Group 

meetings were held between January and March 31, 2010: three in Gamètı̀,2 one in 

Wek’weetì, and one in Behchokö.   

                                                 

2 Under the direction of John B. Zoe, TEO, a TK Office has been established in Gametì.  However office 

furniture and computers have yet to be purchased and staff has yet to be hired. 
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The following is a summary of how discussions at the household level and at 

community and TK Regional Working Group meetings have informed key components 

of the program design. 

Species Important to Local Harvesters 

Caribou and fish are always cited as the most important. Nevertheless, all Tłı̨cho ̨ elders 

and harvesters explain – as is consistent with members of hunting and gathering 

societies – that all species are important, including human. They also explained that if 

one is to understand trends and impacts within Wek’èezhìi, human behaviour should 

be monitored noting  what is being harvested by both male and female harvesters and 

whether or not all is used or if resources are wasted. 3 

Everyone agreed that all harvested animals should be documented as it would 

demonstrate a more realistic flow of events and levels during the annual cycle, and a 

more accurate account of their observations and land use.  

Tłıc̨hǫ Citizens to be Interviewed 

During conversations at the household level, it became apparent that many younger 

people felt they did not know enough about the environment to speak with the 

researchers, but did think that they could report what they had harvested and observed 

as long as older, more experienced elders and harvesters were present to help them to 

understand their observations.  Specifically younger people thought that if elders and 

harvesters were present they would gain a better understanding of how their 

observations were similar or different than the past and how their own knowledge and 

behaviour impacts on their observations. 

During past discussions – prior to this project - elders thought that all individuals 

should be encouraged to report their observations and harvest – even if observations 

are made while ‘picnicking’ or traveling with family members and harvesting is not the 

main goal. 

Most of the elders and harvesters participating in the TK Regional Working Group 

thought leaders should tell harvesters to report their observations and harvest.   

During discussions after the meetings, the Project Team thought that once the 

Community Elders’ Committees are established the elders – specifically the k’aawo on 

those committees - would encourage individuals to visit the Tłı̨cho ̨ Knowledge 

Research and Monitoring office and report their observations and harvest.  

                                                 

3 Although not discussed during the household visits or during the meetings, most elders and active 

harvesters suggest that human activities associated with industrial development and exploration should 

be monitored by stewards of the land. 
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Researchers documenting the information would be trained to note whether the 

individual is an experienced or inexperienced harvester, and whether or not they are a 

full-time or part-time harvester; and whether or not their main activity at the time of 

sighting resources was harvesting. 

Sharing Information 

Throughout all discussions it became clear that community members would be more 

open about sharing their harvesting information as well as their observations if they 

understood that their oral narratives and their observations - ‘raw data’ - would remain 

with and be safeguarded by the Tłı̨cho ̨ Government, and kept in the Tłı̨cho ̨ 

communities.  

Several individuals expressed that they feel they are being “checked-up on” when non- 

Tłı̨cho ̨ ask questions and are worried that it can be used against them.  

Schedule of Discussions wıth Households 

Based on the manner in which Dene pass information, it was made abundantly clear 

during household visits and during the TK Regional Working Group meetings, that oral 

narratives are the process for sharing detailed information. (see also Basso, Cruikshank, 

Goulet, and Sharp on the importance of oral narratives among all Dene). For this reason 

the researchers/interviewers will be trained to use an ‘gathering oral narratives guide’ 

while documenting information shared by harvesters.  

The TK Regional Working Group thought the office should be open at least five days a 

week so harvesters could report when convenient and on an ongoing basis so numbers 

and observations are recorded quickly. 

Expectations of Harvesters and Elders 

All Tłı̨cho ̨ citizens with whom the researchers spoke liked the idea that monitoring 

skills and harvesting information would be given back to the community every few 

months – by the Tłı̨cho ̨ researchers. They thought the communities could benefit from 

hearing this information and verifying the researchers’ interpretations so 

misunderstandings could be clarified. 

The TK Regional Working Group thinks that reporting back to the community at public 

meetings is extremely important. If the researchers share a summary of what they have 

heard with the community, then harvesters will be more likely to provide their 

observations and harvest numbers. They reasoned that the harvesters would know they 

were being heard and that their knowledge and information was being documented 

accurately.  For example,  
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1. Their observations of the environment about health of animals and state of 

habitat, etc -  are being heard; 

2. Harvesters will feel secure that harvesting data is correct and their elders and 

leaders can use the information for management decisions. 

Compensation for Harvesters 

This has not been discussed with harvesters during the household visits or at the elders 

and harvesters meetings. During past discussions with elders, it was thought that 

harvesters should report on a volunteer basis, but should be compensated when 

attending the verification and sharing meetings when more information on their 

observations can be noted.  Only those harvesters who participated on a volunteer basis 

would be compensated at the verification and working group meetings. 

It is proposed that this is a decision for the Tłı̨cho ̨ leadership after being discussed at a 

Tłı̨cho ̨ Assembly, recognizing that availability of resources may be a constraint. 

Reporting 

Since using Tłıc̨hǫ knowledge in environmental management is important to Tłıc̨hǫ, it is 

recommended that after the verification meetings with elders and harvesters, report/s – 

annual or bi-annual - should be written for the Chief Executive Council that would then 

be released to the public – Boards, agencies, Industry, Federal and Territorial 

governments. 

Duration of Harvest Study within Monitoring Program 

During the household visits, the community meeting and the TK Regional Working 

Group meetings, the vast majority (young people did not speak to this topic) of Tłı̨cho ̨ 

citizens thought the harvest study within the monitoring program should be on-going.  
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Program Structure 

The Tłıc̨hǫ Knowledge Research and Monitoring Program is designed to capture 

knowledge in a manner that is compatible with the Tłıc̨hǫ cultural perspective.  It is also 

designed to acknowledge the continued importance of oral narratives as the medium 

with which to share information and the importance of Tłı̨cho ̨ land-based activities in 

learning and being able to apply and promote Tłıc̨hǫ knowledge. 

Program Goals 

A Tłıc̨hǫ Knowledge Research and Monitoring Program will support goals that assist the 

Tłı̨cho ̨ Government, and the boards and agencies under the Tłıc̨hǫ Agreement, to fulfill 

their mandate within the co-management regimes. It will also provide direction to 

industry and non- Tłıc̨hǫ researchers on expectations and costs.   This program will 

support the following program outcomes: 

1. Tłıc̨hǫ knowledge and perspectives are utilized in management and decision-

making. 

2. The Tłıc̨hǫ Government and its boards and agencies have the information they 

need to play a strong role in co-managing the environment, and to support 

programs such as education. 

3. The Tłıc̨hǫ Government has the information it needs to play a strong role in 

managing caribou and other wildlife, plants and forests; and has its own 

information and reports to support bargaining and negotiations. 

4. Harvesting maintains its role as a respected and important economic and social 

endeavour. 

5. Tłıc̨hǫ knowledge, perspective and language are strengthened through oral 

narratives and land-based activities. 

6. Integrated knowledge transfer is occurring across generations. 

7. Tłıc̨hǫ place names are documented accurately to express bio-geographical 

information, and to support the process of acquiring official place name status.  

Social Impacts 

If the program successfully achieving the above goals, it will help to support broader 

social impacts such as the following: 

• Tłıc̨hǫ citizens will fulfil their traditional stewardship responsibilities to care for 

the land. 

 TK is transmitted in a manner that is compatible with Tłıc̨hǫ culture and social 

structure.  
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 Tłıc̨hǫ language is strong and used in daily conversations. 

 Tłıc̨hǫ citizens are emotionally and spiritually healthy. 

 There is a structured process for Tłıc̨hǫ youth to learn land-based skills and 

knowledge.  

 Tłıc̨hǫ place names become official. 

Program Design and Implementation 

The establishment of a fully developed, effective Tłıc̨hǫ Knowledge Research and 

Monitoring Program is a necessary but ambitious undertaking.  It will require 

substantial resources and careful planning.  It will also require investment in training 

and in information technology.  The program will take approximately two years to 

implement, and five years to become fully operational.  It will take at least two years to 

develop TK policies, guidelines and directives that are consistent with the Tłı̨cho ̨ 

perspective and the Tłı̨cho ̨ Agreement, and provide direction and clarity for boards, 

agencies and TG departments that is both practical and respectful of Tłı̨cho ̨ knowledge. 

Guidelines and directives developed for boards, agencies and TG departments will 

reflect Tłı̨cho ̨ Government policy on access and use of Tłı̨cho ̨ knowledge.  

There are several activities that need immediate attention if the program is going to 

provide information for  caribou management,  for the Environmental Assessment of 

the proposed highway route within Wek’èezhìi, and for Fortune Mineral’s mining 

venture, with respect to impacts on land, wildlife and water. 

To ensure harvesters’ and elders’ observations, knowledge and harvest are documented 

and used, the following activities will be undertaken within the next two years when 

initiated in November 2010:   

1. Establish a comprehensive database to support the organization and storage of 

Tłıc̨hǫ monitoring and harvest data in a manner that is consistent with oral 

narrative and protocol; 

2. Digitize and enter existing information into the database; 

3. Establish operating procedures for the program, including human resource 

policies and procedures, compensation policies, and development of research 

methods; 

4. Establish training programs for researchers and data entry clerks; 

5. Hire and train staff; 

6. Undertake promotion and outreach to ensure that communities understand and 

support the program, and that harvesters participate; 

7. Establish community Elders’ Committees; 
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8. Develop a Tłıc̨hǫ Knowledge Policy4 for approval by the Tłıc̨hǫ Government.

Appendix I contains a more detailed outline of the proposed structure of the program, 

including a comprehensive list of proposed activities required to implement the 

program and a comprehensive list of program activities over the longer term, together 

with anticipated outputs from those activities. 

Appendix II contains a draft evaluation framework for implementation evaluations in 

Year 2, and a more fulsome outcome evaluation in Year 5.  These evaluations will help 

to measure whether the program is on track to achieve the goals/outcomes outlined 

above.   

The Tłıc̨hǫ are faced with two urgent issues that require immediate attention: i) the need 

for caribou monitoring in the face of current concerns about the integrity and health of 

the Bathhurst caribou herd and harvest numbers; and ii) the Fortune Minerals and all-

weather road proposals.   It is proposed that program implementation be fast-tracked 

with specific regard to these two issues.  More detail on the activities required for the 

Special Project: Caribou Monitoring and Harvest Study can be found in Appendix III. 

Special Project Design for Environmental Assessments TK baseline research associated 

with Fortune Minerals and the proposed road will be completed in the near future.   

In addition, the Tłıc̨hǫ Government requires knowledge of several areas that are being proposed 

as protected areas. 

4 See Draft policy in Appendix IV. 
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Tłıc̨hǫ Knowledge Research and Monitoring Program 

Summary Table of Proposed Structure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

SOCIAL IMPACTS 
• Tłıc̨hǫ citizens will fulfil their traditional stewardship responsibilities to care for the land. 

• Tłıc̨hǫ knowledge is transmitted in a manner that is compatible with Tłıc̨hǫ culture and 

social structure.  

• Tłıc̨hǫ language is strong and used in daily conversations.  

• Tłıc̨hǫ citizens are emotionally and spiritually healthy.  

• There is a structured process for Tłıc̨hǫ to youth learn land-based skills and knowledge. 

• Tłıc̨hǫ place names become official 

 

GOALS 
• Tåîchô knowledge and perspectives  are utilized in management and decision-making. 

• The Tåîchô Government and its boards and agencies have the information they need to play 

a strong role in co-managing the environment, and to support programs such as education. 

• The Tåîchô Government has the information it needs to play a strong role in managing 

caribou and other wildlife, plants and forests; and has its own information and reports to 

support bargaining and negotiations. 

• Harvesting maintains its role as a respected and important economic and social endeavour. 

• Tåîchô knowledge, perspective and language are strengthened through oral narratives and 

land-based activities. 

• Integrated knowledge transfer is occurring across generations. 

• Tåîchô place names are documented accurately to express bio-geographical information, 

and to support the process of acquiring official place name status.  

 

ACTIVITIES 
• Establish a comprehensive database to support the organization and storage of Tłıc̨hǫ 

monitoring and harvest data in a manner that is consistent with oral narrative and protocol. 

• Digitize and enter existing information into the database. 

• Establish operating procedures for the program, including human resource policies and 

procedures, compensation policies, and development of research methods. 

• Hire and train staff – research, data entry, etc. 

• Undertake promotion and outreach to ensure that communities understand and support 

the program, and that harvesters participate. 

• Establish an Elders’ Committees to guide the programme. 

• Develop a Tłıc̨hǫ Knowledge Policy1 for approval by the Tłıc̨hǫ Government. 

• Evaluate the program to make sure it is achieving the goals. 

• Implement culturally appropriate research and monitoring activities. 
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Appendix I 

Program Design and Implementation 

By Allice Legat 

Gagos Social Analysts, Inc 
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Program Design and Implementation 

Tłıc̨hǫ Knowledge Research and Monitoring Program 

Program Structure: Implementation Phase 

   ACTIVITIES 

(What needs to be done) 

OUTPUTS 

(What we hope to achieve) 

Data Base Design and develop database to compile and retain 

Tłıc̨hǫ knowledge and to follow oral narrative protocol 

Copy tapes and photos in digital format. 

Enter photo information into photo data base 

 

• Comprehensive and functioning database completed 

and operational 

 

• Tapes and photos can be used via computer and 

internet 

 

Tłıc̨hǫ 

Knowledge 

Policy 

Comprehensive TK policy approved by TG  
• WLWB and WRRB policies can complement TG 

 

• Industry knows TG’s expectations 

 

• TK staff understand role of TK for future 

 

Training Identify staff training requirements and design 

training plans 

 

• Staff will have the skills required to make the program 

a success 

 

• Training programs are designed for all aspects of 

program operations 

  



18 | P a g e  

 

   ACTIVITIES 

(What needs to be done) 

OUTPUTS 

(What we hope to achieve) 

TK Elders’ 
Committee/s 

Elders Committee are established and  functioning as 

per the Terms of Reference 

 

• Terms of reference are established and approved by 

TG 

• Elders Committee is operational 

• Elders are guiding the design and implementation of 

the program 

• Elders are working with community residents to 

know their traditional roles and responsibilities 

Promotion and 

Outreach 

Promote and explain the program to Tłıc̨hǫ citizens 

 

• Community residents are aware of the TKRM 

program 

• Tłı̨cho ̨ citizens support the program 

 Describe steps taken to develop program in academic 

setting 

• Tłıc̨hǫ knowledge program gains credibility with a 

broader audience 

• Success in external fund-raising 

Program 

Administration 

Develop operating procedures for the program 

 

Develop comprehensive guidelines for program 

including issues such as harvester compensation, 

participation criteria 

 

• Job descriptions  are written and staff are hired 

• Required policies and procedures are in place 

• Compensation policy for participating harvesters is 

implemented 

• Concept of “harvester” is defined for the purposes of 

the program 

• Protocol for community meetings is established 

• Protocol for producing and distributing reports is 

established 

 Develop activity outline for pilot projects:  
• caribou monitoring and harvest study 

• Baseline for Fortune minerals and proposed road 

 Main office established  
• Office space secured 

• Archival section established 

 Budget finalized 

Funding is secured for program start-up and fund-

raising plans are developed 

• Core funding requirements for six years determined 

• Final budget approved by TG 

• Effective fund-raising approach results in external 

funding support (industry, GNWT, DFO, WLWB, 

WRRB) 
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   ACTIVITIES 

(What needs to be done) 

OUTPUTS 

(What we hope to achieve) 

Research and 

Monitoring 

Methodology 

Implement culturally appropriate process for 

harvesters to share observations and harvest 

 

• Harvesters are comfortable with the process 

• Tłıc̨hǫ knowledge is transmitted in a culturally 

appropriate manner 

 

 Describe program development process in academic 

paper and present at conference 

• Papers written 

• Conference attended 
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Program Design and Implementation 

Tłıc̨hǫ Knowledge Research and Monitoring Program 

Program Structure: Ongoing 

   ACTIVITIES 

(What needs to be done) 

OUTPUTS 

(What we hope to achieve) 

Data Base Maintain and update database regularly after each 

information exchange wıth harvesters and elders. 

 

Produce reports regularly and review at community 

meetings and with Elders’ Committee 

 

Produce reports in response to requests 

 

 

• Database is up to date and capable of creating reports 

upon demand 

• Baseline information is available for environmental 

assessments, and environmental management 

• The store of Tłıc̨hǫ knowledge is expanded as new 

information is entered into the database  

Tłıc̨hǫ Knowledge 

Policy 

 

The policy and associated directives provide 

appropriate guidance for TG elected representatives 

and staff, and external agencies 

 

 

• The role of Tłıc̨hǫ knowledge is understood 

• Industry is clear about TG expectations 

• Boards are clear about TG expectations 

• Federal and Territorial Governments are Clear on TG 

expectations 

Collaborate with 

TG Departments 

Sharing of information and expertise established 

through inter-department guidelines 

• Process for intra-TG access to data base. 

• Information on TCSA tapes entered in data base. 

• Information on TK tapes storied in Land Department 

entered in data base. 

• Tłıc̨hǫ language training schedule. 

• Land Department uses TK information and reports for 
management of land, wildlife and associated habitat. 
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   ACTIVITIES 

(What needs to be done) 

OUTPUTS 

(What we hope to achieve) 

Training On-going training for program staff to ensure they 

are effective cultural interpreters  

• Process for on-going training established. 

• Process for inter-department training to access and 

use data base to complete land, wildlife and other 

applications and permits. 

• Trained TK community researchers are available to 

work with harvester and elders.  

• Database administrator is trained to maintain the 

database. 

• Staff have the skill to: 

o Efficiently document interviews. 

o Use interview guidelines. 

o Maintain archives and produce reports.  

o ‘Go after’ concepts of Tłıc̨hǫ and English terms. 
o Write Tłıc̨hǫ. 
o Identify similarities and differences between 

Tłıc̨hǫ and western management ideals.  

TK Elders’ 

Committee/s 

 

Tłıc̨hǫ elders provide on-going guidance to the 

program 

• Elders’ Committee is functioning effectively 

• Elders play a meaningful role in all phases of program 

• Elders work with Tłıc̨hǫ citizens to know their 

traditional roles and responsibilities 

Promotion and 

Outreach 
Elders and leaders promote and explain the program 

to Tłıc̨hǫ citizens 

Community meetings are held to promote program 

and review information. 

 Establish network with WRRB and WLWB to ensure 

they have information needed for environmental 

management decision. 

Describe program in academic papers and settings. 

• Community residents are aware of the program and 

its importance for Tłıc̨hǫ knowledge 

• Tłıc̨hǫ citizens support the program 

• A majority of harvesters participate in the program by 

providing information 

• Biannual reports are released publicly 

• Tłıc̨hǫ knowledge program gains credibility with a 

broader audience 

• Success in external fund-raising 



22 | P a g e  

 

   ACTIVITIES 

(What needs to be done) 

OUTPUTS 

(What we hope to achieve) 

Culturally 

appropriate 

research, 

monitoring and 

harvest study 

Implement culturally appropriate process for 

researchers to interview and receive information from 

elders and harvesters 

 

Establish protocols for providing monitoring and 

harvesting reports to appropriate agencies 

 

Conduct field camps with elders and Tłıc̨hǫ 

researchers (including those in Land Department) to 

review data, expand database and build skills of 

researchers 

Collaborate with TCSA to link youth to the program 

• Harvesters and elders  are comfortable with the 

interview process 

• Tłıc̨hǫ knowledge is transmitted in a culturally 

appropriate manner 

• Tłıc̨hǫ place names are effectively documented 

• Three field camps are held annually, with 50 

participants including youth 

• Field camps include participation across four 

generations 

• Information compiled by researchers is verified and 

expanded upon 

• Harvesters are fairly and appropriately compensated 

for their contribution. 

• Trends are made available to agencies on a timely 

basis 

Research and 

Monitoring 

Methodology 

Program operates efficiently and effectively 

Participatory Action Research method utilized 

• Interview guidelines utilized 

• Information organized 

• Team members understand final goals 

• On-going training accomplished 

Program is successful in achieving goals 

• Useful information being collected and analyzed 

• Working within budget 

• Evaluation frameworks are established 

• Evaluation reports are completed 

• Program changes are made as required based on 

evaluation 
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Evaluation Frameworks 

Tłıc̨hǫ Knowledge Research and Monitoring Program 

Evaluation Framework: Five-Year Outcome Evaluation 

Evaluation Issue Evaluation Question How Will we Measure It? 

What information will 

be needed and where 

will we find it? 

Who will collect this 

Information for 

Evaluations and When? 

Goal #1:  Tłıc̨hǫ 

knowledge and 

perspectives are used in 

environmental 

management and 

decision-making 

Is Tłıc̨hǫ knowledge used 

by the Tłıc̨hǫ Government, 

Boards, other 

governments to inform 

environmental 

management and 

decision-making? 

Is industry aware of Tłıc̨hǫ 

Government expectations 

regarding use of Tłıc̨hǫ 

knowledge?  Is this 

reflected in development 

proposals? 

 

Are harvester 

observations being used to 

flag emerging trends and 

issues for regulatory 

agencies? 

 

# of reports requested by all 

government agencies and 

Boards 

 

#  of regulatory decisions that 

incorporate Tłı̨cho ̨ 

knowledge in written 

decisions 

 

# of times Tłıc̨hǫ knowledge is 

reflected in government 

plans and policies 

# of reports requested by 

industry 

 

# of emerging issues flagged 

through harvester 

observations 

Program files – 

TKRMP, TG, WRRB, 

WLWB 

 

Information requests 

will be entered into the 

database on an on-

going basis 

 

Information from 

external agencies, e.g. 

federal and territorial 

departments, MVEIRB, 

MVLWB 

  

Database reports 

Program management in 

consultation with other 

agencies 

 

Contractor  or Program 

Management to conduct 

interviews with external 

agencies, file research as 

required 
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Evaluation Issue Evaluation Question How Will we Measure It? 

What information will 

be needed and where 

will we find it? 

Who will collect this 

Information for 

Evaluations and When? 

Goals #2 and #3:   

The Tłıc̨hǫ Government 

and its boards and 

agencies have the 

information they need to 

play a strong role in co-

managing the 

environment and to 

support programs such as 

education. 

 

The Tłıc̨hǫ Government 

has the information it 

needs to play a strong 

role in managing caribou 

and other wildlife, plants 

and forests; and has its 

own information and 

reports to support 

bargaining and 

negotiations. 

 

Is the level of information 

available sufficient to meet 

the needs of government 

agencies for management 

decisions? 

Is the program 

documenting information 

on all aspects of 

harvesting, including 

harvest data, observations 

about trends, observations 

from women’s  as well as 

men’s processing of 

products? 

Is the database working as 

an effective tool to access 

information? 

Have Tłı̨cho ̨ government 

agencies and boards used 

the information in 

reports? 

Are boards and agencies 

satisfied with the 

information that has been 

provided? 

# of information requests 

received 

 

# of requests turned down 

because information not 

available 

 

# of reports produced in 

response to requests 

 

Compliance with established 

reporting protocols 

 

Reflection of information 

provided in regulatory and 

environmental decision-

making 

 

Level of satisfaction with 

reports provided 

 

Incorporation of TKRMP 

information incorporated into 

curriculum development 

Database  

 

Program files 

 

 

 

 

  

Review of regulatory 

and environmental  

decisions and reports 

 

 

 

Consultation with 

other TG agencies 

Archivist and database 

manager 

 

Program management 

 

External contractor to 

conduct file review, 

consult clients 
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Is information being used 

to inform curriculum 

development? 

Evaluation Issue Evaluation Question How Will we Measure It? 

What information will 

be needed and where 

will we find it? 

Who will collect this 

Information for 

Evaluations and When? 

Goal #4:  

 Harvesting maintains its 

role as a respected and 

important economic and 

social endeavour 

Is the proportion of Tłıc̨hǫ 

citizens involved in 

harvesting activities 

increasing, decreasing or 

staying stable? 

 

What role does harvesting 

play in providing food to 

Tłı̨cho ̨ households? 

 

How many Tłıc̨hǫ citizens 

are earning an income 

from harvesting activities? 

Are young people 

requesting time with 

harvesters so they can 

learn  harvesting skills, 

including use of resources 

through production of 

crafts? 

# of residents involved in 

harvesting and related 

activities 

 

# of harvesters participating 

in the TKRMP 

 

Amount of country food 

consumed by Tłı ̨cho ̨ citizens 

 

 

Income from trapping 

 

Income from production of 

traditional crafts (including 

clothing) 

 

Baseline information 

on participation in 

harvesting activities 

 

Participation and 

consumption rates 

from database 

 

 

 

 

Income information 

from census, GNWT 

 

Baseline information - 

program management to 

compile as soon as 

possible 

 

 Community researchers 

to enter results of 

harvester debriefs daily 

 

Program management to 

work with external 

contractor to compile 
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Evaluation Issue Evaluation Question How Will we Measure It? 

What information will 

be needed and where 

will we find it? 

Who will collect this 

Information for 

Evaluations and When? 

Goal #5: Tłıc̨hǫ 

knowledge, perspective 

and language are 

strengthened through 

oral narratives and land- 

based activities 

Is TKRMP information 

being shared in a manner 

that is culturally 

appropriate? 

 

Is the program utilising 

the expertise of families 

with knowledge in 

specific geographical 

areas? 

 

 

 

 

 

Is the Elders’ Committee 

effective in providing 

guidance to the program 

and participating in on-

going evaluation? 

 

 

Is the program achieving 

recognition and credibility 

outside the Tłıc̨hǫ area? 

# of citizens participating in 

TKRMP review meetings, 

and trends 

 

# of participants who are 

comfortable with the process, 

and trends 

# of harvesters visiting the 

offices or requesting home 

visits, and participation 

trends 

Effectiveness of research 

methodology in acquiring 

enhanced Tłı̨cho ̨ knowledge 

Role of the Committee in 

influencing program 

operations and reports 

 

Number of presentations to 

external agencies or academic 

conferences 

 

External requests for 

information 

 

Database 

 

Program files 

 

 

Interviews with 

program participants 

and clients (using 

appropriate methods) 

to determine 

effectiveness  

 

 

Focus groups and file 

research 

 

 

 

Elders’ Committee 

evaluation 

 

 

Community researchers 

through regular data 

inputs 

 

Program management 

 

External contractor 
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Evaluation Issue Evaluation Question How Will we Measure It? 

What information will 

be needed and where 

will we find it? 

Who will collect this 

Information for 

Evaluations and When? 

Goal #6:  Integrated 

knowledge management 

and transfer is occurring 

across four generations 

Are field camps being 

held on a regular basis?  

How effective are the field 

camps in providing a 

forum for knowledge and 

values transfer? 

Is the knowledge of elders 

being transmitted 

successfully to younger 

generations? 

Is information from the 

TKRMP being used to 

educate youth and inform 

school curricula? 

# and regularity of field 

camps 

 

Field camp participation rates 

and level of knowledge 

acquired by participants 

 

Satisfaction levels of field 

camp participants 

 

Ability of youth and elders to 

communicate about Tłıc̨hǫ 

knowledge in the Tłıc̨hǫ 

language 

 

Youth awareness of program 

and understanding of Tłıc̨hǫ 

knowledge 

 

Incorporation of TKRMP 

information and methods 

into school programs 

Program files 

 

 

Field camp pre- and 

post-tests 

Field camp evaluation  

results 

 

 

 

 

Explore partnership 

with TCSA to monitor 

 

 

 

 

 

TCSA program  files 

and staff 

Pre- and post-tests to be 

designed in Year 2 and 

administered by program 

staff at all field camps 

 

Field camp evaluation 

format to be designed in 

Year 1 and administered 

by program staff at all 

field camps 

 

Program management and 

external contractor 
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Goal #7:  Information on 

Tłıc̨hǫ place names is 

documented accurately to 

express bio-geographical 

knowledge, and to 

support the process of 

official place names 

Is place name information 

being compiled and 

documented through 

research process? 

Are place names 

translated and spelled 

correctly to ensure 

accuracy of meaning? 

 

Is information being used 

to support the process of 

establishing Tłıc̨hǫ names 

as official place names? 

# of place names identified 

through research methods 

 

 

Review place names for 

accuracy and satisfaction 

 

 

# of official place names 

processed based on TKRMP 

information 

 

 

Database 

 

 

 

Researchers and 

Elders’ Committee to 

conduct regular 

review. 

 

 

 

Tłıc̨hǫ Government 

toponymy files? 

Community researchers to 

update database daily 

 

 

Program management to 

establish process in Year 2 

 

 

 

 

External contractor to 

compile 

 

  



30 | P a g e

Evaluation Frameworks 

Tłıc̨hǫ Knowledge Research and Monitoring Program 

Evaluation Framework: Implementation Evaluation 

Evaluation Issue Evaluation Question How Will we Measure It? 

What information will be 

needed and where will we 

find it? 

Who will collect this 

Information for 

Evaluations and When? 

Database Is the database 

operational and adequate 

to meet program needs? 

Have past records been 

digitized and entered into 

the database? 

Have existing photos been 

digitized and entered into 

the data base? 

Are researchers using the 

database and regularly 

updating it? 

Does database follow oral 

narrative and protocol? 

Is information accessible 

on the internet? 

# of tapes digitized 

# of  photos digitized 

# of new entries made per 

month relative to 

harvesters’ oral narrations 

and observations 

Volume of backlogged 

data entry being 

accomplished by staff 

- Baseline

assessment of

existing data to be

digitized

- Data base

- Program files

- Researchers

Baseline information - 

program management as 

soon as possible 

Program director in 

consultation with 

researchers, at end of first 

and second years 
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Evaluation Issue Evaluation Question How Will we Measure It? 

What information will be 

needed and where will we 

find it? 

Who will collect this 

Information for 

Evaluations and When? 

Tłıc̨hǫ Knowledge Policy  

 

Has the comprehensive 

TK policy approved by 

CEC? 

 

 

Has the TK policy been 

forwarded to Boards and 

Agencies, GNWT and 

Federal Departments? 

 

Have TG departments and 

agencies developed 

associated guidelines and 

protocols? 

 

Is industry aware of Tłıc̨hǫ 

Government expectations? 

 

Status of policy and 

guidelines 

 

 

Is  policy publicly 

available on  TG web page 

 

# of  Boards, agencies, 

Government and business 

receiving policy 

 

 

TG and agency 

communications with 

industry 

 

- TG, WLWB and 

WRRB  records 

 

 

- Web page 

 

- TG and agency 

program files 

- Discussions with 

TG and agency 

program staff 

Program management at 

end of first and second 

years 
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Evaluation Issue Evaluation Question How Will we Measure It? 

What information will be 

needed and where will we 

find it? 

Who will collect this 

Information for 

Evaluations and When? 

Training Have training plans been 

developed? 

 

Has schedule for training 

workshops been set? 

 

Have training programs 

been developed for : 

- Literacy in two 

languages 

- TK concepts and 

perspectives 

- Interview 

techniques 

- Report writing 

- Archival skills 

 

 

Is further training 

required? 

# of training workshops 

designed and delivered 

 

# of staff who successfully 

complete training 

 

Degree of staff 

turnover(link to reason) 

 

#of staff with literacy in 

English and Tłıc̨hǫ 

 

Staff use of interview 

techniques (guidelines) 

when listening to 

harvesters and elders 

 

#of documented material 

with correct numbering 

 

Staff acquisition of the 

necessary skills  

 

 

- Training 

evaluation sheets 

 

- Personnel files 

 

 

- Program files 

 

- Program 

management 

observations 

 

 

Training providers to 

ensure evaluations are 

completed of training 

sessions 

 

 

Program management, in 

consultation with trainers, 

harvesters and Elders’ 

Committee; at end of first 

and second years 
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Evaluation Issue Evaluation Question How Will we Measure It? 

What information will be 

needed and where will we 

find it? 

Who will collect this 

Information for 

Evaluations and When? 

Operation of Elders’ 

Committee 

 

Is the Committee 

operating as it was 

intended? 

 

Has the Elders Committee 

replaced the Working 

Group? 

 

Did Regional working 

Group develop Terms of 

Reference for elders’ 

committee? 

 

Are the elders satisfied 

with the research results 

and interactions of 

program staff with the 

community? 

 

Status of  Terms of 

Reference  

 

 

Extent to which  

committee operations are 

consistent with TOR 

 

# of community meetings 

held 

 

Attendance at meetings 

 

Satisfaction of Committee 

members with process 

and support 

 

- Program files 

(attendance and 

committee 

minutes) 

 

- Survey of 

Committee 

members 

 

 

 

 

Program management, at 

end of first and second 

years 
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Evaluation Issue Evaluation Question How Will we Measure It? 

What information will be 

needed and where will we 

find it? 

Who will collect this 

Information for 

Evaluations and When? 

Promotion and Outreach 

 

Are elders and leaders 

encouraging 

participation? 

 

Are harvesters aware of 

the program? 

 

Are harvesters fairly and 

adequately compensated 

for their participation? 

 

 

 

 

 

 

 

 

Are program goals and 

achievements being 

shared with a broader 

audience? 

# of community residents 

who are aware of program 

 

# of introductory meetings 

held 

 

# of home visits 

 

Degree of expressed 

support for the program 

 

Degree of participation by 

harvesters 

 

Degree of satisfaction with 

compensation 

 

Number of presentations 

to external agencies or 

academic conferences 

 

External requests for 

information 

Comparative information 

with household visits 

2008-2010 

 

Program files and data 

base 

 

 

 

 

 

 

 

 

 

 

 

Program files 

 

Baseline information - 

program management as 

soon as possible 

 

Community researchers to 

enter results of harvester 

debriefs daily 

 

Program management to 

compile annually 

 

 

 

 

 

 

 

Program management to 

compile annually 
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Evaluation Issue Evaluation Question How Will we Measure It? 

What information will be 

needed and where will we 

find it? 

Who will collect this 

Information for 

Evaluations and When? 

Research and Monitoring 

Methodology 

Are harvesters 

comfortable with the 

process? 

 

Is Tłıc̨hǫ knowledge 

transmitted in a culturally 

appropriate way? 

 

Has a methodology been 

established to ensure an 

effective role for elders in 

program evaluation? 

 

# of harvesters sharing 

observations and  harvest 

information through the 

program 

 

Harvester participation 

rates by category (i.e. 

women, youth, children) 

 

 

degree of harvester 

comfort with research 

methodology 

 

 

rate of participation in 

community meetings 

 

success of discussions at 

community meetings 

 

- Data base 

- List of harvesters 

- Comments to 

researchers 

- Elders Committee 

evaluation 

Community researchers to 

enter results of harvester 

debriefs daily 

 

Elders’ Committee to 

provide input 

 

Program management, at 

end of first and second 

years 
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Evaluation Issue Evaluation Question How Will we Measure It? 

What information will be 

needed and where will we 

find it? 

Who will collect this 

Information for 

Evaluations and When? 

Program administration 

 

Do all staff have job 

descriptions? 

 

Are required policies and 

procedures in place? 

 

Has a space been secured 

for TK office? 

 

Are training and 

procedure manuals 

available for staff? 

 

Funding: 

 

Has core funding been 

established 

 

Has a funding raising plan 

been developed 

 

Does program have 

adequate funding 

% of job descriptions 

completed 

 

% of policies, procedures, 

manuals  and guidelines 

completed 

status of compensation 

guidelines and number of 

issues raised by harvesters 

or program administrators 

 

 

Funding: 

 

Status of budget 

development 

 

Availability of funding 

 

 

Success of external fund-

raising efforts 

Program files  

 

 

TG, WRRB and WLWB 

program files 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Program management, at 

end of first and second 

years 
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Tåîchô Philosophy

Grand Chief Jimmy Bruneau directed the Tåîchô people to know both Western and Tåîchô
knowledge so each Tåîchô citizen would be strong like two people.  Bruneau‟s philosophy and

direction was not new to the Tåîchô people, who have always been interested in the ways and

knowledge of others.  This philosophy has been noted in both their oral narratives and the 

journals of the trading post factors.  Each tells of Tåîchô leaders learning the knowledge and

negotiating techniques of trading post factors to ensure the best return for their people‟s furs.  

This philosophy is also evident - in oral narratives telling of activities leading up to discussions 

with the Federal Commissioner in 1921 when Möwhì signed Treaty 11. The stories explain that 

Tåîchô were aware of the European perspective based on information they acquired from the

Slavey and Chipewyan further south.  Upon learning from the experience of their southern 

neighbours they were better prepared to deal with the Treaty Party.  

Tåîchô oral narratives stress the importance of understanding a problem, finding a solution and

taking action. This approach to learning, knowing and taking action is evident in most Tåîchô
oral narratives, as well as the manner in which past research projects were approached. The 

Tåîchô have rarely allowed others to do research to address a problem they wish to know about

themselves.  They insist that they take an active part in research and monitoring.  Specifically the 

Tåîchô:

. Explained to the managers of Rayrock Mine (1950s) that their observations were 

indicators of serious problems in the environment. They identified problems that they 

observed with plants and wildlife –such as beaver, marten and fish.  These problems 

were particularly evident to those Tåîchô who either used the area frequently or

worked at the mine.  

. Insist research focus on their needs and priorities – take for example the priorities set 

by the Dogrib Renewable Resources Committee during the early 1990s:  where 

caribou, habitat, water and heritage were of greatest concern.  

. Insist on adequate funding to ensure Tåîchô researchers were employed as permanent,

full time employees for the life of research projects – take for example the Traditional 

Justice and Traditional Medicine project in Whatì (1987-92); the Traditional 

Governance project in Gametì (1993-1996); and the caribou and place names projects 

in all the Tåîchô communities (1996-2001).

. Use the participatory action research (PAR) method that includes researcher training; 

an elders – both male and female elders – committees; rigorous research methods 

carried out by Tåîchô researchers and overseen by the elders‟ committee; and

verification of shared information.  The PAR process ensures accurate understanding 

of the traditional knowledge that is documented and ensures it leads to positive 

actions based on the recommendations. 

Today, it is vital that the Tåîchô lead by undertaking their own harvesting and monitoring studies

as the impacts of development on Tåîchô lands and the environment are becoming ever more

evident.   The Tåîchô Government and co-management boards have been given the authority to
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manage the land in the Tåîchô Agreement, but to do this effectively requires a system of Tåîchô 
knowledge (TK) research and monitoring that will feed into management decisions. 

The Special Project: Using Tåîchô Knowledge to Monitor Barren Ground Caribou described

below is based on Tåîchô philosophy and is part of the Tåîchô Knowledge Research and 
Monitoring Program.  The description of this project follows the following format: first, the 

current issues, for which the TK program was designed to solve, are discussed. Second, the 

program structure, on which the caribou monitoring and collection of harvest information is a 

part, is described. 

It should be noted that evaluation is done to ensure the best possible TK is being documented for 

future monitoring, education and understanding of the Tåîchô perspective.  The purpose is not to 
pass judgment but to provide tools to fine tune the program to ensure TK is documented and 

used.  
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Current Issue 

The Tåîchô Agreement directs co-management boards, government agencies and the Tåîchô 

Government to i) use traditional knowledge, ii) promote cultural perspectives, and iii) select 

Board members that have knowledge of Tåîchô way of life. Yet the current systems – most of 

which are based on Western perspectives and the British legal system – make it difficult for 

Tåîchô knowledge (TK) to be used in a manner that is consistent within the Tåîchô cultural 

perspective and way of life. 

The Wek‟èezhìi Renewable Resources Board in collaboration with the Tåîchô Government 

decided to develop and implement a program that would be a positive step towards using Tåîchô 

knowledge in manner that considers Tåîchô perspectives. 

The Agreement states that:  

Section 12.1.6 

In exercising their powers under this chapter, the Parties and the Wek’èezhìi 

Renewable Resources Board shall take steps to acquire and use traditional 

knowledge as well as other types of scientific information and expert opinion. 

Section 13.1.5 

In exercising their powers in relation to forest management, the Government of 

the Northwest Territories, the Tåîchô Government and the Wek’èezhìi Renewable 

Resources Board shall take steps to acquire and use traditional knowledge as well 

as other types of scientific information and expert opinion. 

Section 14.1.4 

In exercising their powers in relation to the management of plants, the 

Government of the Northwest Territories, the Tåîchô Government and the 

Wek’èezhìi Renewable Resources Board shall take steps to acquire and use 

traditional knowledge as well as other types of scientific information and expert 

opinion. 

Section 22.1.7  

In exercising their powers, the Mackenzie Valley Environmental Impact Review 

Board and the Wek’èezhìi Land and Water Board shall consider traditional 

knowledge as well as other scientific information where such knowledge or 

information is made available to the Boards. 

Furthermore, Section 12.5.5 of the Tåîchô Land Claim and Self-government Agreement (the 

Agreement) states that the Wek‟èezhìi Renewable Resources Board (WRRB) shall:  

(a) Make a final determination, in accordance with 12.6 or 12.7, in relation to a 

proposal  

i. Regarding a total allowable harvest level for Wek’èezhìi, except for fish,  
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ii. Regarding the allocation of portions of any total allowable harvest levels for 

Wek’èezhìi to groups of persons or for specified purposes, or  

iii. Submitted under 12.11.1 for the management of the Bathurst caribou herd 

with respect to its application in Wek’èezhìi;  

 The Tåîchô Agreement authorizes the WRRB the responsibility for total allowable harvest 

(TAH) for wildlife, forests and plants and authorizes the Minister of Fisheries and Oceans (DFO) 

responsibility for fish conservation and the establishment of TAH for fish stocks. Both WRRB 

and DFO have an obligation under terms of the Agreement to determine TAH through 

assessment studies and other research.  

For WRRB and DFO to have information necessary for sustainable management it is imperative 

that the Tåîchô undertaken their own monitoring by documenting their observations and 

harvesting information to ensure they contribute to the process. If allocations are to be made 

among users of the resource it will be necessary to determine basic needs levels of the 

beneficiaries of the claim. Allocations of fisheries and wildlife resources will be difficult without 

this basic harvest information from the harvesters themselves.  

For the Agreement to be honoured three activities need to occur:  

1. Baseline information must be gathered from elders on known trends as harvest, 

wildlife and vegetation distribution.  

2. Information gathered through Tåîchô traditional methods of monitoring needs to be 

documented on an on-going basis.  

3. Realistic harvest studies need to be ongoing. 

4. All collected information must be stored in such a way as to respect the provider of the 

knowledge. 

5. Reports to co-management boards will be sent several times per year to insure it will 

inform their management decisions. 

Although scientific information is readily available, most TK is in the minds of the elders and 

harvesters. For this reason, a program is needed so Tåîchô researchers can work with elders and 

harvesters to document their knowledge in a manner that does not lose the Tåîchô perspective. 

This is usually detailed knowledge of past conditions that they share with their descendants while 

sharing their current observations of wildlife and wildlife habitat. And, as is the traditional mode 

of sharing, numbers of species observed and harvested, are shared with others in the community 

along with other information such as behaviour of wildlife and the people harvesting.  All 

information available is used to make management decisions.  

One of the important features of Tåîchô knowledge is that it is acquired, enhanced and 

communicated on the land while people are engaged in land-based activities. It is also 

communicated after harvesters return to the community through oral narratives.   

Modern harvest studies often ask harvesters to fill out survey forms in English, or to provide 

limited information that can be taken out of context.  These studies may fail because they are not 

compatible with how Tåîchô knowledge, including information about harvest, is transmitted 

through oral narratives. 
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This project was designed to ensure that both monitoring and realistic harvesting numbers can be 

recorded in a culturally appropriate manner. This will help alleviate the problem that many 

respondents choose not to answer correctly the harvest study questions posed by non-community 

members.  
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Program Structure 

The Tåîchô Knowledge Research and Monitoring Program is designed to capture knowledge in a 

manner that is compatible with the Tåîchô cultural perspective.  It is also designed to 

acknowledge the continued importance of oral narratives as the medium with which to share 

information and the importance of Tåîchô land based activities in learning and being able to 

apply and promote Tåîchô knowledge. 

Program Goals 

A Tåîchô Knowledge Research and Monitoring Program will support goals that assist the Tåîchô 

Government, and the boards and agencies under the Tåîchô Agreement, to fulfill their mandate 

within the co-management regimes. It will also provide direction to industry and non- Tåîchô 

researchers on expectations and costs.   The caribou monitoring and harvest study portion of this 

program will support the following program outcomes: 

1. Tåîchô knowledge and perspectives are utilized in management and decision-making. 

2. The Tåîchô Government and co-management boards have the information they need to 

play a strong role in co-managing the environment, and to support programs such as 

education. 

3. The Tåîchô Government has its own information and reports to provide boards and 

government and information it needs to play a strong role in managing caribou and other 

wildlife, plants and forests. 

4. Harvesting maintains its role as a respected and important economic and social 

endeavour. 

5. Tåîchô knowledge, perspective and language are strengthened through oral narratives and 

land-based activities. 

6. Integrated knowledge transfer is occurring across generations. 

7. Tåîchô place names are documented accurately to express bio-geographical information, 

some of which are associated with caribou harvesting.  

Social Impacts 

If the program successfully achieving the above goals, it will help to support broader social 

impacts such as the following: 

 Tåîchô citizens will fulfil their traditional responsibilities to care for the land. 

 TK is transmitted in a manner that is compatible with Tåîchô culture and social structure.  

 Tåîchô language is strong and used in daily conversations. 

 Tåîchô citizens are emotionally and spiritually healthy. 

 There is a structured process for Tåîchô youth to learn land-based skills and knowledge.  

 Tåîchô place names become official. 
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Program Design and Implementation 

The establishment of a fully developed, effective Tåîchô Knowledge Research and Monitoring 

Program is a necessary but ambitious undertaking. It will require substantial resources, careful 

planning and a long term commitment to allow it to be successful.  It will also require investment 

in training and in information technology.   

Using Tåîchô Knowledge to Monitor Barren Ground Caribou and document caribou harvest is a 

constructive first step towards the development of the program.  

There are several activities that need immediate attention if the program is going to provide on-

going information for caribou monitoring and management. 

To ensure harvesters‟ and elders‟ observations, knowledge and harvest are documented and used, 

the following activities will be undertaken immediately when initiated in November 2010:   

1. Establish a comprehensive database to support the organization and storage of Tåîchô 

monitoring and harvest data in a manner that is consistent with oral narrative and 

protocol; 

2. Digitize and enter existing information into the database; 

3. Establish operating procedures for the program, including human resource policies and 

procedures, compensation policies, and development of research methods; 

4. Establish training programs for researchers and data entry clerks; 

5. Hire and train staff; 

6. Undertake promotion and outreach to ensure that communities understand and support 

the program, and that harvesters participate; 

7. Establish community TK Elders‟ Committees; 

8. Finalize the Tåîchô Knowledge Policy initiated through the Wek‟eezhii forum for 

approval by the Tåîchô Government. 
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Tåîchô Knowledge Research and Monitoring Program 

Summary Table of Proposed Structure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

SOCIAL IMPACTS 

 Tåîchô citizens will fulfil their traditional stewardship responsibilities to care for the land. 

 Tåîchô knowledge is transmitted in a manner that is compatible with Tåîchô culture and social 

structure.  

 Tåîchô language is strong and used in daily conversations.  

 Tåîchô citizens are emotionally and spiritually healthy.  

 There is a structured process for Tåîchô to youth learn land-based skills and knowledge. 

 Tåîchô place names become official 

 

GOALS 

 Tåîchô knowledge and perspectives are utilized in management and decision-making. 

 The boards and agencies mandated under the Tåîchô Agreement have the information they need to 

play a strong role in co-managing the environment and to support programs such as education. 

 The Tåîchô Government has the information it needs to play a strong role in managing caribou and 

other wildlife, plants, forests and protected areas; and has its own information and reports to support 

bargaining and negotiations. 

 Harvesting maintains its role as a respected and important economic and social endeavour. 

 Tåîchô knowledge, perspective and language are strengthened through oral narratives and land-based 

activities. 

 Integrated knowledge transfer is occurring across generations. 

 Tåîchô place names are documented accurately to express bio-geographical information, and to 

support the process of acquiring official place name status.  

 

ACTIVITIES 

 Establish a comprehensive database to support the organization and storage of Tåîchô monitoring 

and harvest data in a manner that is consistent with oral narrative and protocol. 

 Digitize and enter existing information into the database. 

 Establish operating procedures for the program, including human resource policies and procedures, 

compensation policies, and development of research methods. 

 Hire and train staff – research, data entry, etc. 

 Undertake promotion and outreach to ensure that communities understand and support the program, 

and that harvesters participate. 

 Establish an Elders‟ Committees to guide the programme. 

 Develop a Tåîchô Knowledge Policy for approval by the Tåîchô Government. 

 Evaluate the program to make sure it is achieving the goals. 

 Implement culturally appropriate research and monitoring activities. 
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Caribou Monitoring and Harvest Study
1
 

Section 12.5.5 of the Tåîchô Land Claim and Self-government Agreement (the Agreement) states 

that the Wek‟èezhìi Renewable Resources Board (WRRB) shall: 

(a) Make a final determination, in accordance with 12.6 or 12.7, in relation to a proposal 

i. Regarding a total allowable harvest level for Wek’èezhìi, except for fish, 

ii. Regarding the allocation of portions of any total allowable harvest levels for 

Wek’èezhìi to groups of persons or for specified purposes, or 

iii. Submitted under 12.11.1 for the management of the Bathurst caribou herd with 

respect to its application in Wek’èezhìi;  

Tåîchô oral narratives tell of the annual cycles in which caribou and fish are key resources. For 

example, spring camp sites were and continue to be located along known caribou migration 

routes, good fishing locations and places known to have birch trees.  Tåîchô waited for the 

caribou during spring migration back to the barrens but if caribou choose a different route, the 

people had fish while building canoes that were used to travel trails that led to the barrens 

making them ready to harvest caribou when they once again crossed paths.  Even on the barren 

grounds Tåîchô camps continue to be located near good fishing locations that are known to be on 

caribou migration paths. Like traditional harvesting camps, current communities are located on 

or near fisheries and areas caribou are known to travel if they are in the area.  Both resources 

continue to be important to the well-being of Tåîchô – psychologically as well as physically.   

Tåîchô elders and harvesters who participated in the West Kitikmeot Slave Study (WKSS) 

research entitled, „Caribou Migration and the State of their Habitat’, (2001) and who originally 

participated in the design of the TK Monitoring Program in 1999-2000, think it is long past time 

to monitor barren ground caribou. The oldest Tåîchô elders know the WKSS researchers – 

Georgina Chocolate and Bobby Gon - focused on oral narratives from the past that provided 

baseline information.   

They emphasize the importance of continuing to collect the most senior elders‟ knowledge 

(baseline) given the hiatus of 10 years (2001-2010). In addition they want the caribou monitoring 

program to:  

1. Document current observations of the harvesters.  

2. Research and  data input and report writing to be done by adults that use both Tåîchô and 

English, and  

3.  Participation of young people through their school, during the summer and during other 

school or university breaks. 

Elders, harvesters and other members of households – whether young or old – continue to want 

the Tåîchô people and their government to maintain their responsibility to watch and care for 

(monitor and manage) the land, water and resources they use, observe and enjoy. They want 

                                                 
1
 The Caribou Monitoring and Harvest Study Project is a special project within the TK Research and Monitoring 

Program. 
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Tåîchô citizens to use traditional values and rule associated with caribou to manage their 

resources. 

The Tåîchô Agreement authorizes the WRRB‟s the responsibility for total allowable harvest 

(TAH) for wildlife, forests and plants. WRRB has an obligation under terms of the Agreement to 

determine TAH through assessment studies and other research for caribou. WRRB is 

recommending caribou harvesting targets rather than a TAH.  The success of this approach is 

dependent on having the information necessary for sustainable management.  It is, therefore, 

imperative that the Tåîchô undertaken their own monitoring by documenting their observations 

and harvesting information to ensure they contribute to the process. If the Chiefs use the TK 

Research and Monitoring Program to oversee the documentation of caribou harvesting among 

their citizens during this time of low caribou populations it will easier for the Land Protection 

Department, Tåîchô Government to maintain the target within a reasonable range and to allocate 

caribou resources to those in need, and for WRRB to receive reliable up to date information and 

to evaluate the success of the target approach. Furthermore, when caribou population numbers 

are higher, and allocations of this resource are more widespread, it will be necessary to 

determine basic needs levels of the beneficiaries of the claim.  

For the Agreement to be honoured five activities need to occur:  

1. Baseline information must be gathered from elders on known trends as harvest, wildlife 

and vegetation distribution. This information should be documented so it can be used to 

determine trends as well as indicators of change.  

2. Information gathered through Tåîchô traditional methods of monitoring needs to be 

documented on an on-going basis.  

3. Realistic harvest studies need to be ongoing. 

4. All collected information must be stored in such a way as to respect the provider of the 

knowledge. 

5. Reports must be provided to co-management boards to insure informed decisions can be 

made. 

Most Tåîchô knowledge is in the minds of the elders and harvesters. For this reason, a program is 

needed so Tåîchô researchers can work with elders and harvesters to document their knowledge 

in a manner that does not lose the Tåîchô perspective. The process would include a detailed 

knowledge of past conditions that are compared to current observations of caribou behaviour, 

fitness and interactions with predators and pests as well as landscape and vegetation use. And, as 

is the traditional mode of sharing information, numbers of species observed and harvested, are 

incorporated into oral narratives that are told in the community. All information available is used 

to make management decisions and determine the number of caribou to be harvested in the near 

future. 

One of the important features of Tåîchô knowledge is that it is acquired, enhanced and 

communicated on the land while people are engaged in land-based activities. It is also 

communicated after harvesters return to the community through oral narratives.   
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Modern harvest studies often ask harvesters to fill out survey forms in English, or to provide 

limited information that can be taken out of context.  These studies may fail because they are not 

compatible with how Tåîchô knowledge, including information about harvest, is transmitted 

through oral narratives. 

This project was designed to ensure that both monitoring and realistic harvesting numbers can be 

recorded in a culturally appropriate manner. This will help alleviate the problem that many 

respondents choose not to answer harvest study questions posed by non-community members.  

Finding a Solution 

In 1999-2000, the Tåîchô Regional Elders‟ Committee – under the direction of K’àowo
2
 Jimmy 

Martin – requested Dogrib Treaty 11 staff who were working with the elders to bring male and 

female harvesters from each community to discuss a Tåîchô monitoring program. Funding for 

this meeting was secured from Cumulative Impacts and Monitoring Program, Environment 

Canada. The elders and harvesters directed staff to initiate monitoring around the diamond mines 

– with research/hunting camps located in strategic locations around the mines that would enable 

harvesters to observe the behaviour of caribou in relation to the mines. They also suggested a 

camp be located at Gots‟ôkàtì and Deèzhàatì so caribou behaviour could be compared with non-

mining areas. 

In September 2008, the Wek‟èezhìi Renewable Resources Board (WRRB) and the Tåîchô 

Government initiated work towards implementing a Tåîchô knowledge monitoring program that 

the Land Protection Department of the Tåîchô Government and  co-management boards 

mandated under the Tåîchô Agreement could use in their decision making.    

The TK program design with associated policy guidelines were developed based on discussions 

held during the household visits made by the Project Team between April 2009 and December 

31, 2009. All households in the three fly-in communities of Gametì, Wekweetì and Whatì were 

contacted.  Behchokö has a significant population therefore only those households with active 

harvesters and elders were contacted.  During these visits Tåîchô researchers, under the direction 

of Allice Legat, explained the importance of Tåîchô knowledge in the Tåîchô Agreement and the 

possibility of establishing a monitoring program as originally laid out by the elders and 

harvesters in 1999.  Two Tåîchô researchers – Camilla Nitsiza and Madelaine Chocolate - did 

conducted the household visits, although Mary Adele Wetrade did assist Madelaine Chocolate in 

Gametì.  Household visits took longer than anticipated because i) individuals wished to express 

their views after hearing the role of the WRRB as it is mandated in the Tåîchô Agreement; and ii) 

individuals were delighted to expound on the potential for harvesters and elders working together 

with Tåîchô researchers to monitor the land as first set out by the elders in 1999-2000.  Their 

excitement at building on their traditional management practices was clear. 

After completing household visits and analyzing Tåîchô responses, it became clear that it would 

be culturally appropriate to develop interview guidelines that allowed harvesters to share 

information in a manner similar to how they normally explain their harvest and observations to 

                                                 
2
 Translated as „boss‟. The role is significantly different than the Western concept for „chair‟. 
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one another and to their elders.  The Tåîchô researchers found harvesters would prefer to discuss 

their activities – both observations (monitoring) and harvesting – in either a home or office 

setting, but at their own convenience. Finally, they found that harvesters thought if Tåîchô were 

doing the documenting and report writing they could then be assured: i) individual harvest 

numbers would remain confidential; ii) their information would be documented realistically; and 

iii) their observations would remain in the context within which their observations were made. 

Following the household visits a Regional TK Elders/Harvesters Working Group (TK Regional 

Working Group) was established to complete the work.
3
 Gametì Committee members thought 

that it would be better if Tåîchô from all four communities worked together from the start so they 

could address all issues together. Six (6) members on the TK Regional Working Group had been 

active on the TK Regional Elders Committee from 1996-2002 while the remaining ten (10) 

harvesters and elders were named by the Tåîchô WRRB members or Chiefs in consultation with 

elders.  The Working Group meetings were held between January and March 31, 2010: three in 

Gametì,
 4

 one in Wek‟weetì, and one in Behchokö.   

The following is a summary of how discussions at the household level and at the TK Regional 

Working Group meetings have informed key components of the TK caribou monitoring and 

harvest study approach. 

 

Species Important to Local Harvesters 

Caribou and fish are always cited as key species. Nevertheless, all Tåîchô elders and harvesters 

explain – as is consistent with members of hunting and gathering societies – that all species are 

important, including human. They also explained that if one is to understand trends and impacts 

within Wek‟èezhìi, human behaviour should be monitored noting what is being harvested by 

both male and female harvesters and whether or not all is used.
 5
 

Tåîchô Harvesting information to be Documented 

During conversations at the household level, it became apparent that many younger people felt 

they did not know enough about the environment to speak with their local researchers, but did 

think that they could report what they had harvested and observed as long as older, more 

experienced elders and harvesters were present to help them to understand their observations.  

Specifically younger people thought that if elders and harvesters were present they would gain a 

                                                 
3
 Members of the Regional Working Group are Romie Wetrade, Laiza Mantla, Louis Zoe and Mary Adele Wetrade 

(with Fred Mantla attending in place of Mary Adele Wetrade) from Gametì; Pierre Beaverhoe, Dora Nitsiza, Robert 

MacKenzie Sophia Williah, and Francis Simpson from Whatì; and Elizabeth Michel, Robert MacKenzie, Harry 

Mantla and Eddy Weyellan from Behchokö; and Jimmy Kodzin, Elizabeth Whane, Rosa P‟ea, Elizabeth 

Arrowmaker. The Working Group members decided that since the working group was short term if someone missed 

a meeting – for any reason – they would not continue.   

4
 Under the direction of John B. Zoe, TEO, a TK Office has been established in Gametì.  However office furniture 

and computers have yet to be purchased and staff has yet to be hired. 

5
 Although not discussed during the household visits or during the meetings, most elders and active harvesters 

suggest that human activities associated with industrial development and exploration should be monitored by 

stewards of the land. 
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better understanding of how their observations were similar or different than the past and how 

their own knowledge and behaviour impacts wildlife, particularly caribou. 

Most of the elders and harvesters participating in the TK Regional Working Group thought 

leaders should tell harvesters to report their observations of caribou (and other wildlife) 

behaviour, fitness, number of young, etc as well as the number they harvested.  

Discussion outside the formal structure of the TK Regional Working Group, the researchers 

discussed the importance of  continuous „watching caribou‟, and teaching the young about 

caribou behaviour and rules governing their behaviour around caribou; and, that caribou should 

be observed whether hunting is taking place or not. 

Sharing Information 

Throughout all discussions it became clear that community members would be more open about 

sharing their  harvesting information as well as their observations if they understood that their 

oral narratives and their observations -  „raw data‟ - would remain with and be safeguarded by 

the Tåîchô Government, and kept in the Tåîchô communities.  

Several individuals expressed that they feel they are being “checked-up on” when non- Tåîchô 

ask questions and are worried that it can be used against them.  

Schedule of Interviews 

Based on the manner in which Dene pass information, it was made abundantly clear during 

household visits and during the TK Regional Working Group meetings, that oral narratives are 

the process for sharing detailed information. (see also Basso, Cruikshank, Goulet, and Sharp on 

the importance of oral narratives among all Dene). For this reason the researchers will be trained 

to use an interview guide while documenting information shared by harvesters.   

Researchers thought the oral narratives of the harvest and associated observations should be 

documented within two days of the harvester returning to the community. 

Expectations of Harvesters and Elders 

All Tåîchô citizens with whom the researchers spoke liked the idea that monitoring skills and 

harvesting information would be given back to the community every few months – by the Tåîchô 

researchers. They thought the communities could benefit from hearing this information and 

verifying the researchers‟ interpretations so misunderstandings could be clarified. 

The TK Regional Working Group thinks that reporting back to the community at public meetings 

is extremely important. If the researchers share a summary of what they have heard with the 

community, then harvesters will be more likely to provide their observations and harvest 

numbers. They reasoned that the harvesters would know they were being heard and that their 

knowledge and information was being documented accurately.  For example,  

1. Their observations of the environment – health of caribou, state of the landscape and 

vegetation caribou use – are being heard and understood. 

2. Harvesters will feel secure that harvesting data is correct, and their elders and leaders can 

use the information for management discussions with WRRB and the GNWT. 
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Compensation for Harvesters 

This has not been discussed with harvesters during the household visits or at the elders and 

harvesters meetings. During past discussions with elders, it was thought that harvesters should 

report on a volunteer basis, but should be compensated when attending the verification and 

sharing meetings when more information on their observations can be noted.  Only those 

harvesters who participated on a volunteer basis would be compensated at the verification and 

working group meetings. 

It is proposed that this is a decision for the Tåîchô leadership after being discussed at a Tåîchô 

Assembly, recognizing that availability of resources may be a constraint. 

Reporting 

Since using Tåîchô knowledge in caribou management is important to Tåîchô, it is recommended 

that after the researchers hold verification meetings with elders and harvesters, reports be written 

for the WRRB as well as for the Chief Executive Council and the Territorial governments. 

Reports will be sent to Boards, Governments and Land Protection Department at least three 

times per year. 

Duration of Harvest Study within Monitoring Program 

During the household visits and the TK Regional Working Group meetings, the vast majority 

(young people did not speak to this topic) of Tåîchô citizens thought the caribou harvest study 

within the TK monitoring program should be on-going. They also thought reporting on harvest 

should be on-going. 
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Activities Specific to Caribou Monitoring and Caribou Harvest Study 

Basically the steps to traditional monitoring and documenting information on caribou are as 

follows: 

 Harvesters have been taught since the time they were young to observe all that is around 

them and to consider their observations in relation to what they are harvesting, and in 

relation to all other aspects of their environment. It is these observations as well as 

information about their harvest that the researchers will document through digital 

recording and by entering key information into the data base. 

 As researchers listen to harvesting accounts of the harvester, they will have an interview 

guide that they will use to mentally check off information, and as they enter key 

information into the data base.  If necessary the researcher will ask the harvester for 

additional information, but only after they have shared their observations through a 

narration of their experience.   

 Through hunting and through use of the caribou harvested both male and female 

harvesters will note the behaviour of caribou in various situations and note texture, smell 

and taste of meat and characteristics of hides, bones, etc. Researchers are responsible for 

acquiring and documenting all information of caribou. 

 Researchers will mark the location of the harvester‟s observations and their harvest.  

 Researchers will note number of caribou harvested, locations, age, sex, fitness, etc. 

 Researchers will note information on wolf numbers associated with caribou as well as 

numbers harvested and fitness levels. 

 Researchers will listen to the digital recording of the account and enter relevant 

information into the data base.  They will also note additional questions for future 

reference, and, if necessary, they will visit the harvester for clarification. 

 Researchers will search the data base for additional caribou information from that 

location, and begin developing a compilation of the information contained in the oral 

narratives. 

 Harvesters will note and share through their oral narrative the condition of the 

environment, including landscape, vegetation, moist, snow depth, etc. 

 If appropriate will compare their observations with reports available from the YK Dene, 

Kugluktuk and Lutselk‟è who traditionally hunted in the region. Comparisons will be 

done by academic researcher in conjunction with community researchers. 

 Since very few harvesters will be hunting caribou over the next several years the 

following activities are examples of information documented by researchers: 
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Autumn Migration 

. Active male and female harvesters will travel to known water crossings  

 monitor caribou as they cross,  

 note number of calves, cows and bulls, 

 note direction of migration, 

 note number of wolves and other predators. 

. Tåîchô citizens – elders, harvesters, researchers and youth – travel to Gotsak‟atì to 

observe caribou  

. Active male and female harvesters will travel to Æek‟atì (Lac de Gras) area and 

observe caribou after leaving the Diavik and BHP claim blocks, around Æots‟ik‟è, 

Æek‟atìtata 

Wintering Areas 

. Elders will select places to observe caribou behaviour in those areas, and to note 

additional aspects of fitness if harvesting caribou. 

. Harvesters will also observe the state of the winter habitat 

Spring Migration 

. Active male and female harvesters will travel to places where caribou fences were 

located to observe the number of caribou (and gender and age) that travel through the 

area.  In addition the harvesters will note fitness level.  If caribou are taken, contents 

of their stomach and vegetation in mouths and in stools will be noted, as well as 

texture and smell of meat and state of hides, bones, and hair.   

. Harvesters will do a visual appraisal for pregnancy and report pregnancy from the 

cow harvest. 

. Harvesters will note number of wolves associated with the herds. 

. Harvesters will note behaviour associated with pests.  

. Active male and female harvesters should also travel to Gostak‟atì, Dezaahtì to 

observe caribou at that stage of their migration. 

Summer: Post Calving Area 

. Elders will advise on where active male and female harvesters should travel to 

observe bull, cows and calf behaviour in their summer habitat assessing abundance at 

key locations. 

. Harvesters also observe predators, insect levels, and other factors impacting caribou 

distribution, fitness and migration.   
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Project Structure: Activities and Products 

 SPECIAL PROJECT ACTIVITIES 

(What needs to be done) 

PRODUCTS 

(What we hope to achieve) 

Data Base Researchers enter harvest information into database the 

same day they hear and document it 

 

Maintain and update database regularly after each 

interview 

 

Produce reports regularly and review at community 

meetings and with Elders‟ Committee 

 

Produce reports in response to requests 

 

 Database is up to date and capable of creating reports upon 

demand 

 Baseline information is available for environmental 

assessments, and environmental management 

 The collections of Tåîchô knowledge is expanded as new 

information is entered into the database  

 Realistic and current Tåîchô information on caribou and 

their habitat  

 Understand annual resource use -when low numbers of 

caribou 

 Ability to compare current caribou information with past: 

   -is there a trend? 

   -are caribou being impacted – if so what from what? 

Training On-going training for program staff to ensure they are 

effective researchers and cultural interpreters  

 Trained TK community researchers are available to work 

with harvester and elders.  

 Database administrator is trained to maintain the database. 

 Staff have the skills to: 

o Efficiently document interviews. 

o Use interview guidelines. 

o Maintain archives. 

o  Produce reports.  

o Identify similarities and differences between the 

Tåîchô and western management concepts and 

terms. 
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 SPECIAL PROJECT ACTIVITIES 

(What needs to be done) 

PRODUCTS 

(What we hope to achieve) 

TK Elders’ 

Committee/s 

 

Tåîchô elders provide on-going guidance to the program 

 

 

 Elders‟ Committee is functioning effectively 

 Elders play a meaningful role in all phases of program 

operations 

 Elders work with Tåîchô citizens to reinstate  their 

traditional roles and responsibilities  

 

Culturally 

Appropriate 

Research and 

Monitoring 

Methodology 

Interview and community meeting guidelines  

    -specific to caribou monitoring , caribou harvest and 

caribou habitat and loss of habitat due to fires and 

development 

 

 

 

 Realistic and current Tåîchô information on caribou and 

their habitat. 

 

 Ensure trends are well documented, not hearsay 

 

 Monitoring by harvesters 

 While harvesting 

 Specific to water crossings, caribou fence area, 

visit fire areas 

 If not harvesting caribou, then a form of 

compensation. 

 Detailed current Tåîchô information on caribou and their 

habitat that can be discussed – in Tåîchô – between elders 

and harvesters with researchers documenting. 

 

 

 Training specific to project 

 Caribou terminology 

 Laws and rules 

 Caribou management plan 

 Ability to work efficiently 

 

 

 Hold caribou meeting once every two months  Realistic and current Tåîchô information on caribou and 

their habitat  

 Information available to write report on caribou 

observations 
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 SPECIAL PROJECT ACTIVITIES 

(What needs to be done) 

PRODUCTS 

(What we hope to achieve) 

Promotion and 

Outreach 

Elders visit households and explain what can be used in 

lieu of caribou 

 

 Traditional use of resources due to ebb and flow of 

environment 

 

 Traditional sharing of information 

 

 More likely harvesters will visit and report harvest and 

observations 

 Chiefs sit with Tåîchô Knowledge Research and 

Monitoring Elders‟ Committees to go over restriction on 

and allocations of caribou harvest 

 

Project Directors explains monitoring process to chiefs 

and council with elders present 

 

 

 Elders Committee supports Chiefs‟ allocation on caribou 

harvest and their decision to monitor using elders and 

harvesters 

 Academic paper for journal and presented at appropriate 

conference 

 Unique methodology and process is shared 

 

 Researchers experience discussions on what they are doing 

outside their communities 
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SPECIAL PROJECT ACTIVITIES 

(What needs to be done) 

PRODUCTS 

(What we hope to achieve) 

Program 

Administration 

Budget for this project 
 Ability to carry out realistic fundraising

Fundraising 
 Sufficient money to monitor caribou and harvesting

Protocol for sharing reports with WRRB etc, 

Guidelines for verifying information in reports 

 Ensure research is rigorous



 Ensure results are not hearsay but based on Tåîchô
knowledge and perspective 

Hire researchers 
 Special project will enhance  long term goals of TK

programme

 Ensure use of information from Caribou migration and

state of habitat project

 Ensure data is collected and available to be used
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Tłı̨chǫ Government 

Tłı̨chǫ Knowledge Policy 

Preamble 

 To ‘know something’ implies knowing its origin as well as experiencing and observing.  The 
body of Tłıc̨hǫ knowledge has been acquired through thriving in a world of constant change.  

Tłı ̨chǫ knowledge is constantly expanding, as the elders of each generation add their 
observations, experience,  their wisdom and insights to what is already known.  Tłıc̨hǫ 
knowledge has been, and continues to be, preserved and shared with others through oral 
narratives.  

The Tłıc̨hǫ respect, honor and value living within Tłıc̨hǫ neek’e – the place where Tłıc̨hǫ 
belong –referred to in the Tłıc̨hǫ Agreement as Mǫwhı ̀Gogha Dè Nıı̨t̨łèè in honor of Mǫwhı ̀
who valued Tłıc̨hǫ knowledge and traveled Tłıc̨hǫ nèèk’è observing all that was taking place 
and sharing with those who went on to negotiate the Tłıc̨hǫ Land Claims and Self-Government 
Agreement. 

Honoring brings with it a responsibility to learn and remember the knowledge that has been 
passed down while observing and experiencing all that is part of Mǫwhı ̀Gogha Dè Nıı̨t̨łèè so 
current and past oral narrative can be shared with other Tłıc̨hǫ who will continue to care for 
the place where they belong. 

Statement of Intent 

Tłı̨chǫ Knowledge represents the collective intellect of the Tłı̨chǫ, and forms the foundation 
upon which all Tłı̨chǫ Government programs, services and activities are built.  The 
knowledge and values of our ancestors should inform and influence all aspects of Tłı̨chǫ 
Government operations. 

The Tłı̨chǫ Government will encourage and promote the continued acquisition, use and 
distribution of Tłı̨chǫ knowledge, and will work to ensure that Tłı̨chǫ knowledge is 
protected and safeguarded for future generations, in a manner that respects those who 
have shared their knowledge and to whom the knowledge belongs. 

In accordance with the Tłı̨chǫ Agreement, the Tłı̨chǫ Government will encourage 
Government departments, boards and agencies, and the prıvate sector to take steps to 
acquire and use Tłı̨chǫ knowledge in exercising their powers in relation to the dè, including 
management of human activities, land and water management, wildlife management, forest 
management, and management of plants; as well as during the environmental impact and 
review process.   



 

Draft # 7 December 2011 Page 4 
 

Principles 

Tłı̨chǫ Knowledge and values represent the cumulative and collective experience of the 
Tłı̨chǫ, and their acquisition and expression cannot be separated from the practice of 
traditional Tłı̨chǫ activities and practices associated with the dè. 

Tłı̨chǫ communities and harvesters are responsible for the use and preservation of Tłı̨chǫ 
Knowledge, in a manner that preserves the context, spirit and intent of oral narratives. 

Tłı̨chǫ Knowledge belongs to the people who share their oral narratives, and all Tłı̨chǫ 
Knowledge  that is documented will be safeguarded within Tłı̨chǫ communities. 

Tłı̨chǫ elders are the experts about Tłı̨chǫ knowledge and values and are best qualified to 
understand what needs to be acquired, documented, interpreted, and how best to apply 
this knowledge;  they will play a lead role in any initiatives dealing with Tłı̨chǫ knowledge. 

Tłı̨chǫ Knowledge and values are necessary for management processes dealing effectively 
with protected areas, land, water, habitat and wildlife. 

Tłı̨chǫ Knowledge and values should be preserved for future generations, and as the 
foundation for the continued accumulation of knowledge. 

Tłı̨chǫ place names are indicators of valuable information and should be documented and 
used as an aspect of Tłı̨chǫ Knowledge. 

Documentation of Tłı̨chǫ Knowledge should not replace the telling of oral narrative and 
experiencing Tłı̨chǫ nèèk’è – Mǫwhı ̀Gogha Dè Nıı̨t̨łèè where knowledge is passed on in 
culturally appropriate manners. 

Tłı̨chǫ Knowledge and values are best expressed in the Tłı̨chǫ language, and language 
enhancement and preservation is a critical component of Tłı̨chǫ Knowledge initiatives. 

Holders of Tłı̨chǫ Knowledge have a critical role to play in monitoring the cumulative 
impacts and on-going health and integrity of the Tłı̨chǫ nèèk’è - Mǫwhı ̀Gogha Dè Nıı̨t̨łèè. 

Definitions 

Dè – Often translated as ‘land’ but includes the understanding that all of Creation has spirit.  

External Institution – Institutions, agencies and boards both mandated and not mandated 
under the Tłı̨chǫ Agreement. This includes but is not restricted to Governments, industry, 
universities and other educational facilities.  

Harvester – Any Tłı̨chǫ individual who participates in harvesting activities. 

Harvesting activities – refers to all activities in which the Tłı̨chǫ have traditionally 
participated, including but not limited to: hunting; trapping; fishing; cutting and gathering 
wood or branches; collecting  snow and ice; gathering plants and berries for medicine and 
food. 
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Informed consent - a statement of oral agreement that may be recorded  in audio or video 
formats  or in writing between a researcher and a Tłı̨chǫ knowledge holder that explains 
the nature of the research, and the manner in which the information the knowledge holder 
is giving, and how it can be used and accessed. 

Tłı̨chǫ Agreement, The Agreement, or the Red Book - refers to the Tłı̨chǫ Land Claims and 
Self-Government Agreement among the Tłı̨chǫ First Nation, the Government of the 
Northwest Territories and the Government of Canada. 

Mǫwhı̀ Gogha Dè Nı̨ı̨tłèè is the traditional area of the Tłı̨chǫ described by Chief Mǫwhı̀ 
during the signing of Treaty 11 in 1921.  

Wek’èezhii is the management area of the Agreement.  

Tłı̨chǫ Lands are lands owned by the Tłı̨chǫ Government under the Agreement. 

Tłı̨chǫ knowledge holders – Individuals recognized by elders as possessing either or both 
specialized or general knowledge that has been passed on from previous generations who 
have the ability to integrate their own learning and share this knowledge with others. 

Elder – An older person who is at least 75 years of age who follows the Tłı̨ch̨o traditional 
system and is recognized by their peers as having expertise and are qualified to advise 
leaders and others.  

Tłı̨chǫ  knowledge - knowledge that elders and other community members hold from past 
intergenerational experience and is passed down to the Tłı̨chǫ through the generations.  It 
continues to grow and is brought forward through experience, and given to descendants 
through oral narratives. Tłı̨chǫ knowledge is not just from the past, but includes knowledge 
based on present experiences as it intertwines with knowledge of the past.   

Scope 

This policy applies to all departments and agencies of the Tłı̨chǫ Government and their 
staff and representatives.  The guidelines attached to this policy  provides direction to 
industry, co-management boards, other governments and agencies conducting operations 
on Tłı̨chǫ lands, and within the Wek’èezhìi and Môwhì Gogha Dè Nîîtåèè areas where the 
Tłı̨chǫ Agreement provides legislated mandates.  

Implementation 

It is imperative to have a meaningful role for Tłı̨chǫ elders in the implementation of this 
policy.  A regional committee will provide broad advice on policy and programming while 
the community committees will oversee any local projects and staff.  There will be an TK 
elders committee in each community whether the community has TK staff or  not. The 
following sets out in general their roles and responsibilities, detailed Terms of Reference 
are set out in Appendix I.  
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Regional Tłıc̨hǫ Knowledge Elders’ Committee 

• Reviews research and monitoring requests and applications.  May make 
recommendations for modifications or conditions to the Chiefs Executive Council. 

• Establishes traditional knowledge research and program priorities, and makes 
recommendations to Chief Executive Council for approval. 

• Responsible for overseeing a regional monitoring program and interpreting 
information collected to identify cumulative impacts and research needs.  

• Provides oversight to Tłı̨chǫ knowledge research. 

• Proposes and/or reviews proposed revisions to the Policy. 

• Assists with solving problems associated with implementing this policy 

 

Community Tłıc̨hǫ Knowledge Elders Committee 

• Oversees staff in community offices 

• Informs community of Tłı̨chǫ Knowledge activities in their areas – by vısıtıng homes 
and reporting to community meetings 

• Updates Chiefs and Councıl on activities. 

• Oversees research and monitoring conducted on traditional lands 

• Assists with solving problems associated with implementing this policy 

Authority and Accountability 

Chief’s Executive Council 

• Reviews policy  recommendations from the Regional Tłı̨chǫ Knowledge  Elders’ 
Commıttee 

• Reviews and recommends to Assembly revisions to the Policy. 

• Monitors implementation of the Policy. 

• Approves priorities for research and monitoring. 

 

Tłıc̨hǫ Assembly 

• Approves policy 

• Approves amendments to policy 

• Formally appoints committee members  recommended by elders 
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Grand Chief 

• Responsible for overall implementation of the policy. 

• The Grand Chief will meet at minimum of twice per year with the Tłı̨chǫ Knowledge 
Regıonal Elders Commıttee to report on decisions of the Tłı̨chǫ Government in 
relation to Tłı̨chǫ Knowledge. 

Tłıc̨hǫ Knowledge Research & Monitoring  

The Tåîchô Agreement directs Boards, Agencies and the Tåîchô Government to i)use 
traditional knowledge, ii) promote cultural perspectives, and iii) select Board members 
that have knowledge of Tåîchô way of life. Yet the current systems – most of which are 
based on Western perspectives and the British legal system – make it difficult for Tåîchô 
knowledge (TK) to be used in a manner that is consistent within the Tåîchô cultural 
perspective and way of life. 

The Agreement states that:  

Section 12.1.6 

In exercising their powers under this chapter, the Parties and the 

Wek’èezhìi Renewable Resources Board shall take steps to acquire and 

use traditional knowledge as well as other types of scientific 

information and expert opinion. 

Section 13.1.5 

In exercising their powers in relation to forest management, the 

Government of the Northwest Territories, the Tåîchô Government and 

the Wek’èezhìi Renewable Resources Board shall take steps to acquire 

and use traditional knowledge as well as other types of scientific 

information and expert opinion. 

Section 14.1.4 

In exercising their powers in relation to the management of plants, the 

Government of the Northwest Territories, the Tåîchô Government and 

the Wek’èezhìi Renewable Resources Board shall take steps to acquire 

and use traditional knowledge as well as other types of scientific 

information and expert opinion. 
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Section 22.1.7  

In exercising their powers, the Mackenzie Valley Environmental Impact 

Review Board and the Wek’èezhìi Land and Water Board shall consider 

traditional knowledge as well as other scientific information where 

such knowledge or information is made available to the Boards. 

Furthermore, Section 12.5.5 of the Tåîchô Land Claim and Self-government Agreement (the 
Agreement) states that the Wek’èezhìi Renewable Resources Board (WRRB) shall:  

(a) Make a final determination, in accordance with 12.6 or 12.7, in relation 

to a proposal  

i. Regarding a total allowable harvest level for Wek’èezhìi, except for fish,  

ii. Regarding the allocation of portions of any total allowable harvest 

levels for Wek’èezhìi to groups of persons or for specified purposes, or  

iii. Submitted under 12.11.1 for the management of the Bathurst caribou 

herd with respect to its application in Wek’èezhìi;  

 The Tåîchô Agreement authorizes the WRRB responsibility for total allowable harvest 
(TAH) for wildlife, forests and plants and authorizes the Minister of Fisheries and Oceans 
(DFO) responsibility for fish conservation and the establishment of TAH for fish stocks. 
Both WRRB and DFO have an obligation under terms of the Agreement to determine TAH 
through assessment studies and other research.  

For WRRB and DFO to have information necessary for sustainable management it is 
imperative that the Tåîchô undertake their own research and monitoring by documenting 
their observations and harvesting information to ensure they contribute to the process. If 
allocations are to be made among users of the resource it will be necessary to determine 
basic needs levels of the beneficiaries of the claim. Allocations of fisheries and wildlife 
resources will be difficult without this basic harvest information from the harvesters 
themselves.  

For the Agreement to be honoured three activities need to occur:  

1. Baseline Tłı̨chǫ information must be gathered from elders on known trends on 
harvest, wildlife and vegetation distribution.  

2. Information gathered, through Tåîchô traditional methods of monitoring, needs to 
be documented on an on-going basis.  

3. Culturally appropriate harvest studies need to be ongoing. 

Although scientific information is readily available, most Tåîchô knowledge is in the minds 
of the elders and harvesters. For this reason, a program is needed so Tåîchô researchers can 
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work with elders and harvesters to document their knowledge in a manner that does not 
lose the Tåîchô perspective. This is usually detailed knowledge of past conditions that they 
share with their descendants while sharing their current observations of wildlife and 
wildlife habitat. And, as is the traditional mode of sharing, numbers of species observed and 
harvested, are shared with others in the community along with other information such as 
behaviour of wildlife and the people harvesting.  One of the important features of Tåîchô 
knowledge is that it is acquired, enhanced and communicated on the land while people are 
engaged in land-based activities. It is also communicated after harvesters return to the 
community through oral narratives.   

Modern harvest studies often ask harvesters to fill out survey forms in English, or to 
provide limited information that can be taken out of context.  These studies may fail 
because they are not compatible with how Tåîchô knowledge, including information about 
harvest, is transmitted through oral narratives. 

A program must be designed to ensure that research will acquire realistic harvesting 
numbers can be recorded in a culturally appropriate manner. This will help alleviate the 
problem that many respondents choose not to answer correctly, harvest study questions 
posed by non-community members.  

 The Tłı̨chǫ Government will conduct all of its own research under the guidance of the 
Tłı̨chǫ Knowledge Regional Elders Committee and through the establishment of a Tłı̨chǫ 
Knowledge Department.  All outside researchers interested in conducting research in the 
Tłı̨chǫ settlement area are encouraged to contact this department to explore collaboration 
opportunities.  Further guidance is provided in the Appended Guidelines.  

Tłıc̨hǫ Knowledge Department   

A department of Tłı̨chǫ Knowledge will be established to facilitate the implementation of 
this policy and program.  The head offices will be located in Gamètı̀.  A Regional Director of 
Tłı̨chǫ Knowledge will oversee the program and implementation of the policy.  A Research 
Director will oversee all research and research staff.  A Data Base Manager will develop and 
maintain a data base in both Tłı̨chǫ and English . Each community will have a staff team of a 
minimum of two members who will carry out research and data collection and input. 

Researchers will work with the Land  Protection Department  to present research results in 
a format for ease of use to the Tłı̨chǫ Government and within the regulatory framework.  

Researchers will verify monitoring information  with those who provided information – 
elders and harvesters - at public community meeting prior to making the report public. 

In addition to conducting traditional knowledge research, the staff will work with active 
harvesters and the TK Community Elders’ Committees to monitor trends and occurrences 
on the land. They will employ traditional monitoring practices and good documentation 
practices that include individual reporting of observations followed by group discussion 
and analysis.  
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Ownership and Confidentiality 

Tłı̨chǫ Knowledge  belongs to Tłı̨chǫ collectively.  Original documents should be turned 
over to the Tłı̨chǫ government for archival management in the TK head office in Gamètı̀.  
High quality copies  and wıll also be stored ın storage systems wıth one ın the NWT 
Archıves untıl an archıves ıs buıld ın Gamètı̀.   Written permission must be obtained from 
informants and from local TK elders committee  for the publication of Tłı̨chǫ Knowledge.  In 
addition, researchers will record statements of purpose and permission in audio or video 
format at the beginning of each interview.  See attached guidelines for more information. 

Elders want their oral narratives to stay in their own language, and if others wish to listen 
to the stories of their experience then they should use those middle-aged persons who 
understand Tłı̨chǫ to tell them the story (after lıstenıng to the dıgıtal recordıng) – rather 
than translating the recording. 

Provisions 

• The Department of Tłı̨chǫ Knowledge  will establish methodology and research 
procedures to guide the acquisition of Tłı̨chǫ oral narratives and knowledge. 

• The Tłı̨chǫ Knowledge Department will take the lead and work with the Wek’eezhii 
Forum  to establish procedures to guide the use of Tłı̨chǫ knowledge in each of their 
programs and services. Tłı̨chǫ researchers will work under the collective guidance 
of Tłı̨chǫ elders through the  Regional and Community Committee in the design of 
research projects and writing reports. 

• The Tłı̨chǫ Government will work in collaboration with the Wek’eezhii Land and 
Water Board and the Wek’èezhı̀i Renewable Resources Board to ensure that they 
have access to information about  Tłı̨chǫ knowledge that is required to implement 
their mandates as specified in the Tłı̨chǫ Agreement. 

• The Tłı̨chǫ Government will encourage the Wek’eezhii Land and Water Board and 
the Wek’eezhii Renewable Resources Board to work with the Department of Tłı̨chǫ 
Knowledge to establish procedures and guidelines for the use and incorporation of 
traditional knowledge in regulatory and management processes within their 
mandates. 

• External institutions - including other governments, industry, and academia – who 
wish to conduct research on Tłı̨chǫ Knowledge will be encouraged to do so in 
accordance with the provisions of this policy and associated guidelines and 
protocols.   

• The Tłı̨chǫ Government will develop regulations to guide the ownership and use of 
Tłı̨chǫ knowledge , including provisions for ensuring confidentiality when 
knowledge holders have requested it; recognition of Tłı̨chǫ knowledge holders 
when appropriate; the storage of Tłı̨chǫ Knowledge ; provisions for access; and 
publication and distribution.  These regulations  will complement existing research 
protocols established by the Government of the Northwest Territories, e.g. 
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requirements under the NWT Scientists Act to acquire research licenses and the 
attached Guidelines. 

• Tłı̨chǫ Knowledge  brought forward for consideration in the regulatory processes
administered by the WLWB and WRRB must be compiled in accordance with the
provisions of this policy and associated directives.

The following Appendices form part of this Policy: 

Appendix I:  Terms of Reference - Elders’ TK Community and 
Regional Committees 

Guidelines for Developers  

Sample Protocol Agreement 

Guıdelınes  for Researchers

Appendix II: 

Appendix III: 

Appendix IV: 

Appendix V:  Guidelines for Authors and Illustrators 
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Appendix I  
Tłıc̨hǫ Knowledge Regional and Community Elders’ Committees 

Terms of Reference 

Community Tłıc̨hǫ Knowledge Elders Committee 

• Each community will have an elders’ committee overseeing their Tłı̨chǫ knowledge
research and monitoring activities and providing advice to staff and researchers.
These committees will be known as the Tłı̨chǫ Knowledge Communıty Elders’
Committee.

• Informs community of Tłı̨chǫ Knowledge activities in their areas – by vısıtıng homes
and reporting to community meetings

• Updates Chiefs and Councıl on activities.

• Oversees research and monitoring conducted on traditional lands

• Assists with solving problems associated with implementing this policy

The community of Wekweètı̀ will have two members on their local committee, Gameti and 
Whati will have four elders, two female and two male elders representatives, and Behchokǫ̀  
wıll have six members to reflect the size of each community.  Where possible, one male and 
one female wıll be the oldest members of the communıty  and two wıll be younger, who are 
chosen by the older elders. In Behchokǫ̀ two male and two females wıll be among the oldest 
elders , and two males and two females wıll be younger. Representative should be persons 
known to value Tłı̨chǫ knowledge and persons who know which individuals in their 
community has knowledge of specific places, events and wildlife,  plants, forests and fish. 

Tłıc̨hǫ Knowledge Regıonal Elders Commıttee 

• Reviews research and monitoring requests and applications.  May make
recommendations for modifications or conditions to the Chiefs Executive Council.

• Establishes traditional knowledge research and program priorities, and makes
recommendations to Chief Executive Council for approval.

• Responsible for overseeing a regional monitoring program and interpreting
information collected to identify cumulative impacts and research needs.

• Provides oversight to Tłı̨chǫ knowledge research.

• Proposes and/or reviews proposed revisions to the Policy.
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• Assists with solving problems associated with implementing this policy 

 

The Tłı̨chǫ Knowledge Regional Elders’ Committee will consist of two of the oldest males 
and females from each community committee. 

The elders’ committees are participatory action committees who represent the collective 
interests of the elders and harvesters who continue to use the land and the resources from 
the land.  

The elders on the committee will be chosen by the current committee elders based on skills 
and land-based knowledge. 

Purpose of Committee 
The primary purpose of the Elders Committees is to provide Tłı̨chǫ elders with the 
opportunity to offer the wealth of knowledge and wisdom they have accumulated for the 
benefit of the current and future generations in the management of the land they know and 
love.  

Elders will be responsible to walk around and visit other members of the community to 
inform them of their activities and to identify individuals that should be interviewed on 
specific topics. 

During community meetings and at the annual assembly the Committee Members will be 
responsible for demonstrating the value of their work by working with staff to make 
presentations relevant to the topics at hand.   

Elders will ensure that time will be taken to do the research to their standards and will 
carry out activities that are aimed at  solving problems and addressing challenges 
important to the communities and region. 

To demonstrate the economic, social and cultural values of traditional land use.   

Role of Members 

a. Participate in local and regional Elders Committees  as a way to help formulate, 
document and pass on traditional cultural knowledge for future generations.  

b. Help make explicit and incorporate locally appropriate cultural values in all aspects 
of life in the community, while recognizing the diversity of opinion that may exist.  

c. Make a point to utilize traditional ways of knowing, teaching, listening and learning 
in passing on cultural knowledge to others in the community.  

d. Seek out information on ways to protect knowledge and retain copyright authority 
over all local knowledge that is being shared with others for documentation 
purposes.  

e. Verify through translators of cultural information that has been written down to 
insure accuracy.  

f. Follow appropriate traditional protocols as much as possible in the interpretation 
and utilization of cultural knowledge.  
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g. Assist willing members of the community to acquire the knowledge and skills 
needed to assume the role of Elder for future generations.  

h. To develop a vision statement that will enable all to understand the future that they 
wish to foster.  To develop a mission statement to guide the work of the Tłı̨chǫ 
Knowledge Department 

Payment to Elders 
Since elders on these committees will act more as advisors the older elders (including the 
k’àowo ) will be paid a consulting fee of $350/day, whereas the younger elders who are 
continuing to learn from the older elders will be paid $250/day. 

Meeting Attendance 
If a members misses meetings the k’àowo will speak to the individual and determine the 
cause, if two meetings are missed they will be replaced by an individual chosen by elders in 
their community. 

If a person has been drinking they will be asked to leave and will not be paid their per diem 
or their honorarium. 

Decision Making 
Following Tłı̨chǫ traditional governance practices only one topic will be discussed until a 
direction of action is reached. Eldest members will be invited to speak first and last on the 
topic under discussion.   

Members will strive to reach consensus on all matters before them.  Every effort will be 
made to hear and clearly understand any dissenting views.   

Staff Support 
Decisions of the committee will be recorded by staff.   Researchers will support Committee 
members by insuring that reports are written that reflect traditional information gathered. 
These reports will support the elders desire to influence decisions that are respectful and 
caring of all Tłı̨chǫ citizens, the land and the resources. 

Researches will carry out rigorous verification procedures with the Committee and 
information providers to ensure the integrity of the Tłı̨chǫ knowledge gathered and 
analysed.   
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Appendix II 

Guidelines for Developers 

The Tłı̨chǫ  government encourages developers to work with us, and to work to understand 
ınformatıon that comes from our traditional knowledge. 

The Tłı̨chǫ Agreement states WLWB shall consider traditional knowledge, the Agreement 
does not specify how this will occur.  This policy clarifies the way in which Tłı̨chǫ 
knowledge will be considered within the Wek’èezhìi area. 

Consıder thıs policy as early as possible in the project planning cycle to avoid problems and 
conflicts before projects enter the formal regulatory process.  This will also provide the 
Tłı̨chǫ with the opportunity to make positive contributions and build constructive 
relationships.  

We concur with the following statements set out in the Mackenzie Valley Environmental 
Impact Review Board Guidelines for incorporating Traditional Knowledge: 

• Traditional knowledge shared specifically about the environment and the use and
management of the environment is important for establishing baseline conditions,
predicting possible impacts and determining appropriate mitigation and
monitoring methods.  This is particularly beneficial where there is no land use
plan, where there are social or cultural concerns or when scientific data is
inadequate.

• Early dialogue and relationships between the developer and traditional knowledge
holders may result in a sharing of knowledge about environmental phenomena
unavailable elsewhere.  Such information may allow for necessary project design
changes to take place even before the Environmental Impact Assessment (EIA
process begins.

• Traditional knowledge can add to the understanding of the critical requirements of
and potential threats to valued components.

• Traditional knowledge can assist a preliminary screener in deciding whether a
proposed development might have a significant adverse impact or might be a
cause for public concern and

• Traditional knowledge is critical in the early stages of the process to help identify
issues as part of the EIA scoping and later on at community and formal hearings (if
any) to assist the Review Board in determining the significance of potential
impacts.
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The Tłı̨chǫ Land Claim and Self-government Agreement (Tłı̨chǫ Agreement) clause 22.1.7  
gives the Mackenzie Valley Environmental Impact Review Board and the Wek’eezhii Land 
and Water Board their mandate within Wek’èezhıı̀ı: 

In exercising their powers, the Mackenzie Valley Environmental Impact Review Board 
and the Wek’èezhıı̀ Land and Water Board shall consider traditional knowledge as 
well as other scientific information where such knowledge or information is made 
available to the Boards. 

Tłı̨chǫ traditional knowledge is useful when considering how future development will 
impact on the environment and the people. Furthermore it can provide a more relevant and 
meaningful baseline to insure that the environmental effects of any project can be 
understood in the future.  If Tłı̨chǫ knowledge research is done in a rigorous and 
methodological manner during the initial stages of a development planning, then it is more 
likely a development project  will have minimal impact on the environmental and 
communities, especıally ıf socıal ıssues and concerns are also consıdered. 

General Principles 
No two projects are the same; therefore, a one-size-fits-all approach to considering Tłı̨chǫ 
knowledge is not possible. Nevertheless a number of general principles have been 
identified with respect to the extent to which knowledge should be collected in relation to 
development proposals. These are presented below. 

Where possible, the Tłı̨chǫ Knowledge Department (TKD) will conduct all traditional 
knowledge   research and provide the proponent with a report. Expectations regarding the 
extent of the research and type of research varies with the type of development 
applications, interested parties will identify their needs and explore with TKD staff, the 
time and budget required to meet these needs.  

Prior to research the Tłı̨chǫ government and the research team will be provided with clear 
and accurate information about the project proposal and the stage that it is at.  If the 
proposal has already entered the EIA process, the Developer will be asked to share copies 
of such applications to ensure that the Tłı̨chǫ government can accurately assess the scope 
of  Tłı̨chǫ Knowledge required and how it may be incorporated into the EIA process; 

Following a review of the information provided by the Developer the Tłı̨chǫ government 
will outline a proposal for carrying out traditional knowledge research and ask the 
Developer to enter into a Protocol Agreement that would enable such research to proceed.  
A sample of such an agreement is set out in Appendix IV. 
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Appendix III 

Sample Protocol Agreement 

Between:  (the Proponent, Developer, Federal and Terrıtorıal Government Agencıes) 
herein referred to as ____________________ 

and 

The Tłıc̨hǫ Government 

(hereinafter the “Parties”) 

WHEREAS  the Tłı̨chǫ Government are the caretakers of Tłı̨chǫ knowledge that has been 
and will be documented within Mǫwhı̀ Gogha Dè Nı̨ı̨tłèè,  Wek’èezhii and Tłı̨chǫ Lands; and 

WHEREAS  the Tłı̨chǫ Government wishes to protect Tłı̨chǫ knowledge from misuse; and 

WHEREAS  most of this knowledge is woven within the tapestry of the Tłı̨chǫ oral 
narratives; and 

WHEREAS the Parties wish to respect the wishes of the Tłı̨chǫ elders, who have shared and 
will continue to share their knowledge through oral narratives and to ensure that all 
information taken  from the oral narratives remains with Tłı̨chǫ; and 

WHEREAS the Parties would like to ensure Tłı̨chǫ knowledge is used in manner consistent 
with section 12.1.6 of the Tłı̨chǫ Agreement: 

NOW THEREFORE THE PARTIES AGREE AS FOLLOWS: 

A. INTRODUCTION

The Tłı̨chǫ oral narratives and traditional knowledge is first, and foremost, for the Tłı̨chǫ 
citizens, therefore it should be: 

a. Tłı̨chǫ citizens who carry out research on what Tłı̨chǫ  knowledge about any given
topic; and

b. Tłı̨chǫ elders and active harvesters who will assist with the design of Tłı̨chǫ
knowledge projects, and in the research and in the writing of reports.
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c.  With respect for the Tłı̨chǫ  Regional Elders’ Committee request that their stories 
not be translated to ensure that: 

1. Tłı̨chǫ citizens continue listening to and learning from the oral narratives that came 
from their ancestors in their own language;  

2. Individuals – whether Tłı̨chǫ  or non-Tłı̨chǫ – should work with a Tłı̨chǫ speaker, 
who has spent considerable time listening and experiencing with elders and 
harvesters the knowledge shared;  

3. Their descendents, and those who work with them, understand the knowledge 
within the context of an occurrence (as it was told and brought to the present),  and 
from the perspective of the Tłı̨chǫ; 

4. Non - Tłı̨chǫ who work with Tłı̨chǫ speakers to understand the relevance of the oral 
narrative, and the knowledge it encompasses, within the context all other variables 
being discussed by the storytellers;  

5. Tłı̨chǫ youth learn the oral narratives as well as to learn how to use these 
narratives to think with, and use that ability to write related reports. 

 

B. COMMITMENTS OF THE PARTIES: 

The Tłıc̨hǫ Government Commits To: 

1. Decide how, why and when Tłı̨chǫ the information is used.  

2. Indicate what information is confidential and what is public. 

3.  Ensure that the requester of information has the information required to participate 
effectively in the Regulatory process. 

 

(Proponent. Developer, Government Agency)_______________________________________________ 
Commits To: 

Assist with the costs of research and of entering relevant information into the data base so 
the oral narratives and information can be managed, and used with Tłı̨chǫ Government GIS 
system as follows:  

(enter budget info ) 
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C. INTERPRETATION AND IMPLEMENTATION: 

Entire Agreement 

This Agreement constitutes the entire Agreement between Parties with respect to the 
subject matters set forth herein. There are no other collateral agreements or undertakings 
related to the subject matter hereof. 

Further Acts 

The Parties shall do all acts and execute and deliver all such documents as may from time 
to time be necessary in order to achieve the purpose and intent of this Agreement. 

Applicable Laws 

This Agreement shall be governed by and interpreted in accordance with  Tłı̨chǫ laws, the 
laws of Canada, the Northwest Territories as applicable. 

Notices 

Any notices or communications required or permitted to be given pursuant to this 
Agreement shall be in writing and shall be delivered to, or sent by prepaid registered or 
certified mail, or confirmed facsimile, addressed as follows: 

(a) in the case of a notice or communication to the Proponent, Developer or 
Government Agency: 

 ____________________ 

 Tel:  

 Fax: 

(b) in the case of a notice or communication to the Tłıc̨hǫ Government: 

 The Executive Officer  

 Tłı̨chǫ Government  

 _________________ 

 Tel: (867) __________ 

 Fax: (867) __________ 

 

or to such other address as either Party may notify the other in accordance with this 
section.  
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Assignment 

The rights and privileges granted under this Agreement may not be assigned. 

Amendment 

This Agreement may be amended from time to time by consent of the Parties hereto by an 
instrument in writing.  

Term  

This Agreement shall come into effect on the date it is signed. 

This Agreement shall be for an initial term of one year and may be renewed by mutual 
consent of the Parties.  

Termination  

This Agreement can be terminated upon 30 days notice in writing by either of the Parties. 

Dispute Resolution  

In the event that a dispute arises, the Parties will exercise all reasonable effort to resolve it 
amicably. 

The Parties may resolve a dispute by mutual agreement at any time, and all such 
agreements shall be recorded in writing and signed by authorized representatives of the 
Parties. 

Where there is a dispute that cannot be resolved amicably, either Party may give notice of 
termination of the Agreement. 

IN WITNESS WHEREOF the Parties have caused this Agreement to be executed in their 
respective names by their duly authorized representatives. 

 

Proponent or Developer    Tłıc̨hǫ Government  

 

per _____________________    per ________________ 

 

Dated: _______________, 20_____ 
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Appendix IV 

Guidelines for Researchers 

Researchers are ethically responsible for obtaining informed consent, accurately representing 
the Tłı̨chǫ perspective and protecting the cultural integrity and rights of all participants in a 

research endeavor. 

Researchers may increase their cultural responsiveness through the following actions: 

a. Enter into a Protocol Agreement with the Tłı̨chǫ Government
b. Effectively identify and utilize the expertise in participating communities to enhance

the quality of information gathering as well as the information itself, and use caution
in applying external frames of reference in its analysis and interpretation.

c. Explore ways in which to contribute to building local research capacity; all
researchers whether the principle investigator or the local researchers should make
a commitment to train those researchers with less skill.

d. Insure controlled access for sensitive cultural information that has not been
explicitly authorized for general distribution, as determined by members of the local
community.

e. Submit research plans as well as results for review by a Community or Regional
Elders Committees and abide by its recommendations to the maximum extent
possible.

f. Provide full disclosure of funding sources, sponsors, institutional affiliations and
reviewers.

g. Include explicit recognition of all research contributors in the final report.
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Appendix V 

Guidelines for Authors and Illustrators 

Authors and illustrators should take all steps necessary to insure that any representation of 
cultural content is accurate, contextually appropriate and explicitly acknowledged. 

Authors and illustrators may increase their cultural responsiveness through the following 
actions: 

a. Enter into a Protocol Agreement with the Tłı̨chǫ Government
b. Make it a practice to insure that all cultural content has been acquired under

informed consent and has been reviewed for accuracy and appropriateness by
knowledgeable local people representative of the culture in question.

c. Arrange for copyright authority and royalties to be retained or shared by the person
or community from whom the cultural information originated, and follow local
protocols for its approval and distribution.

d. Insure controlled access for sensitive cultural information that has not been
explicitly authorized for general distribution.

e. Be explicit in describing how all cultural knowledge and material has been acquired,
authenticated and utilized, and present any significant differing points of view that
may exist.

f. Make explicit the audience(s) for which a cultural document is intended, as well as
the point of view of the person(s) preparing the document.

g. Make every effort to utilize traditional names for people, places, and items where
applicable, adhering to local conventions for spelling and pronunciation.

h. Identify all primary contributors and secondary sources for a particular document,
and share the authorship whenever possible.

i. Acquire extensive first-hand experience in a new cultural context before writing
about it.

j. Carefully explain the intent and use when obtaining permission to take photographs
or videos, and make it clear in publication whether they have been staged as a re-
enactment or represent actual events.

k. When documenting oral narratives, recognize and consider the power of the written
word and the implications of putting oral tradition with all its non-verbal
connotations down on paper, always striving to convey the original meaning and
context as much as possible.
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Abstract 

Two photographic survey methods have long been used in Canada’s Northwest Territories and Nunavut to estimate 

herd size in migratory barren-ground caribou herds (Rangifer tarandus groenlandicus).  The calving photo-survey 

provides an estimate of the abundance of breeding females on the calving grounds in June and can be extrapolated to 

an estimate of herd size to account for caribou not on the calving grounds. The post-calving photo-survey is carried 

out in July when large dense groups of caribou formed in response to insects can be photographed and counted.  We 

carried out both surveys for the Bluenose-East caribou herd in 2010 in Nunavut to provide a side-by-side comparison.  
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The calving photo survey in early June produced an estimate of 51,757 ± 11,092 (95% Confidence Interval) breeding 

females on the calving grounds. We estimated 114,472 ± 15,845 ≥1-year-old caribou from the photographed and 

visually counted June survey strata. The estimate of breeding females was extrapolated to a herd size of 105,326 ± 

40,984 ≥2-year-old caribou using estimates of sex ratio and pregnancy rate; an alternate extrapolation of 120,880 ± 

13,398 ≥2-year-old caribou was derived from strata-based estimates of cows and an estimate of sex ratio.  Counts of 

photographed caribou aggregations in July resulted in a total of 92,481 ≥1-year-old caribou in 39 groups. An estimate 

of herd size using a Lincoln-Petersen formula was 98,646 ± 13,965 ≥1-year-old caribou and an estimate using the 

Rivest estimator was 122,697 ± 31,756 ≥1-year-old caribou. The Rivest-derived estimate was likely closest to true 

herd size (all ≥1-year-old caribou). We compared strengths and limitations of the 2 survey methods, and their 

applicability for management.  

 

Key Words: Barren-ground Caribou, Calving, Photo-survey, Population Estimate, Post-calving. 

 

INTRODUCTION 
   Estimating population size in migratory caribou (Rangifer 

tarandus) herds that may number more than half a million 

(Bergerud et al. 2008) remains challenging in the 21st  

century. Two photographic surveys have been used since the 

1980s in the Northwest Territories (NT) and Nunavut (NU) 

in northern Canada to estimate population size in migratory 

barren-ground caribou (R. t. groenlandicus) herds. Calving 

photo-surveys in June (Heard 1985) and post-calving photo-

surveys in July (Valkenburg et al. 1985) take advantage of 

caribou aggregating spatially at a time when there is good 

separation between herds.  Calving photo-surveys have been 

used more for eastern herds in NT and NU (Williams 1995; 

Nishi et al. 2007; Campbell et al. 2010).  Post-calving photo-

surveys have been used more for western herds in NT and 

NU (Patterson et al. 2004; Nagy and Johnson 2006), Alaska 

(Harper 2013), and Québec (V. Brodeur, 2016, Government 

of Québec, personal communication).  A side-by-side 

comparison of the 2 methods had not been previously carried 

out in NT and NU, and was recommended by an independent 

review of the Government of Northwest Territories (GNWT) 

barren-ground caribou program (Fisher et al. 2009).   

   Calving photo-surveys, the first of the 2 methods, are 

carried out near the peak of calving in June and provide 

estimates of the abundance of breeding females on the 

calving grounds (Heard 1985; Nishi et al. 2007; Campbell et 

al. 2010). Movement rates of cows with newborn calves are 

limited, reducing the likelihood of movements inside or 

outside the survey area (Gunn et al. 2005). The survey area 

is defined by previous knowledge of a herd’s calving 

grounds, recent locations of radio-collared cows, and 

extensive systematic reconnaissance flights that define the 

full distribution of breeding females. In the early years of 

calving photo surveys, surveys were completed without 

radio-collared caribou (e.g., Heard and Jackson 1990).    

However, calving may sometimes occur south of normally 

used calving grounds in years of late snowmelt (e.g., 

Porcupine herd in 2000 and 2001, Griffith et al. 2002), thus 

a sample of radio-collared cows in June is key confirmation 

that the bulk of the herd’s cows are within the survey area.   

   Survey strata are defined on the calving grounds based on 

patterns of spatial aggregation and relative densities and 

composition of caribou observed during systematic 

reconnaissance flights. A photo plane flies transects of 

continuous photos over the higher-density strata with 

breeding cows at ground coverage of at least 30-40% (Heard 

1985; Gunn et al. 2005; Nishi et al. 2007; Boulanger et al. 

2014) and caribou are counted on the photos. Lower-density 

strata are re-flown by visual strip-transect methods. A 

ground and helicopter-based composition survey in all strata 

provides a precise estimate of the proportion of breeding 

females and of other sex and age classes in the survey area. 

The counts and composition percentages from each stratum 

are combined to derive an estimate of the number of breeding 

females on the calving ground (Gunn et al. 2005; Nishi et al. 

2007; Boulanger et al. 2014). 

   Because most of the bulls and some of the yearlings and 

non-pregnant cows are not on the calving grounds in June, 

an extrapolation has been used to account for the missing 

caribou to derive an estimate of overall herd size (Heard 

1985; Heard and Williams 1990). An estimate of sex ratio 

from fall composition surveys is used to account for the bulls, 

and an estimate of pregnancy rate is used to account for non-

pregnant breeding-age cows (Heard 1985; Heard and 

Williams 1990; Nishi et al. 2007; Campbell et al. 2010). 

Since the 2010 Bluenose-East (BE) herd June survey 

described in this paper, a revised approach to accounting for  

breeding and non-breeding females on the calving ground 

survey area was first used by Campbell et al. (2016) for a 

2014 calving photo survey of the Qamanirjuaq herd and 

more recently for a  2015 survey for the BE herd (Boulanger  
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et al. 2016). This approach uses the estimated totals of 

breeding and non-breeding females on the June survey area 

directly, and a correction based on sex ratio is applied to 

account for bulls. We refer to the earlier extrapolation 

method as A, and the more recent one as B.  

   The large variance on early surveys of this type and the 

extrapolation calculations have led some biologists (Thomas 

1998; Rivest et al. 1998) to question the value of the calving 

photo-survey as a method of counting caribou. Over the 

years, however, careful attention to allocation of survey 

effort has reduced the variance on estimates of breeding 

females (Nishi et al. 2007; Campbell et al. 2010; Boulanger 

et al. 2014). Biologists using this survey have emphasized 

that the method is repeatable and provides a reliable and 

relatively precise way of monitoring size and trend in the 

abundance of breeding cows, which are key demographic 

variables for the herd (Boulanger et al. 2011). 

   Post-calving photo-surveys are the second of the 2 survey 

methods and are usually carried out in early to mid-July 

when warm weather may lead caribou to aggregate in large 

groups of hundreds or thousands in response to biting flies. 

These groups can be photographed from small fixed-wing 

aircraft or helicopters and the caribou counted on the photos 

(Valkenburg et al. 1985; Patterson et al. 2004; Nagy and 

Johnson 2006; Alaska Fish and Game 2011).  Groups of 

caribou without radio-collars are also photographed and 

counted.  This survey includes male and female caribou in 

the herd that are at least 1 year old.  In some surveys it is 

possible to count calves of the year (V. Brodeur, 2016, 

Government of Québec, personal communication). In the NT, 

the experience has been that some calves of the year are not 

always visible in tightly bunched groups of caribou, thus 

only ≥1-year-old caribou are counted (e.g., Nagy and 

Johnson 2006).  

   The post-calving survey depends on having adequate 

numbers of radio-collared caribou to find the groups 

(Valkenburg et al. 1985; Rivest et al. 1998; Rettie 2008), 

particularly because movement rates in July can be high due 

to biting flies and caribou may use large ranges during this 

season. The survey area is essentially defined by flying to the 

radio-collared caribou, with additional groups of caribou 

(without radio-collars) generally found incidentally near 

groups with radio-collars or en route flying to radio-collared 

caribou. Post-calving surveys appear capable of enumerating 

nearly the entire herd under the right field conditions with 

herd-wide   aggregation    and   with   adequate   radio-collar  

numbers (e.g., post-calving surveys of the Western Arctic 

Herd in Alaska with 90-100 radio-collars; Alaska Fish and 

Game 2011; Harper 2013).    

 

 

   Post-calving surveys, like calving photo-surveys, have 

their limitations. Caribou may not aggregate tightly if the 

July weather has cool, wet or windy conditions when biting 

flies are less active.  If the caribou are well dispersed, 

photography is not feasible and the survey fails.  Post-calving 

surveys were attempted for the Porcupine herd annually from 

2004 to 2010 and failed due to weather and insufficient 

caribou aggregation (Porcupine Caribou Management Board,  

www.taiga.net/pcmb/population.html).  A further limitation 

of this survey is that estimation of caribou groups missed 

during the survey is difficult. If there are many small groups 

of caribou during post-calving (e.g., BE herd in 2000, 

Patterson et al. 2004), then a large number of radio-collars 

may be needed to find a high proportion of the groups (Rettie 

2008). Under these conditions, there may also be multiple 

groups with no radio-collars, which may be less likely to be 

found than groups with radio-collars (Rivest et al. 1998).  

   Two methods have been used to estimate the proportion of 

the herd missed by the post-calving survey.  One method has 

relied on the simple proportion of available radio-collared 

caribou in the herd found in photographed groups (e.g., 

Russell et al. 1996; Nagy and Johnson 2006). Some authors 

have suggested that only counts of groups with radio-collars 

should be used with the Lincoln-Petersen estimator (Russell 

et al. 1996, Patterson et al. 2004) whereas other studies have 

included caribou from groups without radio-collars (Nagy 

and Johnson 2006). In the current paper, we have included 

the groups without radio-collars in the Lincoln-Petersen 

calculations. The Lincoln-Petersen mark-recapture estimator 

was questioned by Rivest et al. (1998), as both population 

estimates and variance estimates are likely to be negatively 

biased.  Rivest et al. (1998) proposed an alternate way of 

estimating missed caribou groups and an alternate way of 

estimating population size and variance from post-calving 

surveys.  These methods are statistically more complex but 

have been increasingly adopted in Alaska (Harper 2013) and 

Québec (V. Brodeur, 2016, Government of Québec, personal 

communication), where the Rivest methods were developed. 

   After an attempted post-calving survey of the Bluenose-

East (BE) herd in July 2009 failed due to poor weather and 

insufficient aggregation in portions of the herd, both calving 

and post-calving surveys of this herd were planned for 2010.  

Declines had been documented in this herd and neighbouring 

herds between 2000 and 2006 (Adamczewski et al. 2009). 

Attempting both surveys increased the likelihood of securing 

an up-to-date population estimate, and allowed for a side-by-

side comparison of the 2 survey methods. 
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In the past, calving ground surveys were used for the 

Bluenose herd in the 1980s (e.g., 1983, Latour et al. 1986), 

followed by post-calving surveys for this herd in 1986, 

198and 1992 (e.g., McLean and Russell 1992). Satellite 

radio-collaring studies initiated in the late 1990s then showed 

that the Bluenose herd was composed of 3 herds with 

individual calving grounds, one of them being the BE herd, 

and the other 2, the Bluenose-West and Cape Bathurst herds 

(Nagy et al. 2005). Dedicated post-calving surveys for the 

BE herd began in 2000 (Patterson et al. 2004). 

   A modified June calving photo-survey and a post-calving 

survey were carried out in 1993 on the George River herd in 

Québec/Labrador (Couturier et al. 1996) and produced 

similar population estimates. Our objectives in this paper are 

to compare results of the 2 BE 2010 surveys, to assess their 

strengths and limitations, and to assess their suitability for 

management. An earlier version of these results was 

documented in a government report (Adamczewski et al. 

2014). In this paper we consider all ≥1-year-old caribou in 

June or July to be adults; however we note that our re-

examination of the extrapolation  calculations of Heard 

(1985) and Heard and Williams (1990) indicates that those 

calculations omit the yearlings and these estimates are 

effectively for ≥2-year-old caribou. We used both the earlier 

(A) and the more recent (B) extrapolation calculations for the 

BE June 2010 survey data. 

Management context of calving and post-calving surveys 

in the NT 

   Although this paper is primarily focused on caribou survey 

methods, we provide some context on the management 

significance of the population estimates these surveys 

generate. Migratory barren-ground caribou herds have long 

been known to vary widely in abundance over time scales of 

decades (Zalatan et al. 2006; Bergerud et al. 2008; Beaulieu 

2012) and have been of enormous significance to Aboriginal 

cultures in the Canadian north for thousands of years 

(Gordon 2008; Beaulieu 2012). Management plans for herds 

like the BE recognize these long-term fluctuations and tie 

management strategies for harvest, predators and land use to 

herd size, trend and other indicators. A plan called “Taking 

Care of Caribou” finalized in 2014 (ACCWM 2014) includes 

the BE herd and defines 4 colour phases for this herd as red 

(low herd size, ≤20,000), green (high herd size, ≥60,000), 

yellow (intermediate herd size, 20,000–60,000, and 

increasing) and orange (intermediate herd size, 20,000-

60,000, and declining).  

   After the 2010 BE surveys described here, further calving 

photo surveys in 2013 and 2015 documented a rapid decline 

(Boulanger et al. 2014, 2016) with the extrapolated estimate  

 

 

of ≥2-year-old caribou in 2015 at 38,592 ± 4,733 (95% CI) 

and a near 50% loss of breeding females in just 2 years 

(Boulanger et al. 2016). These results, in combination with 

other indicators and Aboriginal Traditional Knowledge, have  

resulted in the herd being designated as in the orange 

declining phase, and led to a series of formal hearings in the 

NT and NU on management actions in 2016 for this herd, 

including severe reductions in harvest (e.g., WRRB 2016). 

Although many sources of knowledge are considered in 

management, the herd’s size and trend, as defined by photo 

surveys every 2-3 years, are key sources of information.  

   Because of the importance of population estimates for 

barren-ground caribou management, the GNWT has since 

2006 monitored 5 neighbouring herds (including the BE) 

every 3 years via photographic surveys to ensure that size 

and trend are adequately known. An assessment of preferable 

frequency of population surveys focused on trend and ability 

to detect change either by sequential t-tests or regression 

analysis, with an average Coefficient of Variation (CV) on 

breeding female estimates of 15%, and suggested that 

surveys every 3 years were appropriate for herds at low 

numbers (Boulanger 2011). Heard and Williams (1990) 

carried out an equivalent assessment and reached similar 

conclusions. Considerable effort has gone into increasing the 

precision of NT post-calving surveys through increased 

numbers of caribou radio-collars (e.g., Nagy and Johnson 

2006; Rettie 2008) and optimal allocation of survey efforts 

has been used to increase precision of calving photo survey 

methods (e.g., Boulanger et al. 2014, 2016). The comparison 

described here for the BE herd was carried out to assess the 

comparability of the 2 survey methods with respect to 

estimates of adult caribou and adequacy of precision, using 

as a benchmark a CV of 20% or less (Pollock et al. 1990). 

True herd size in 2010 was not known and thus the accuracy 

of both surveys cannot be assessed directly. However, 

similar herd estimates from 2 very different survey methods 

in which a high proportion of the counted caribou is from 

high-resolution photos should provide some assurance that 

the methods are basically sound and can be used for 

management as described in the ACCWM (2014) plan for 

this herd. 

 

MATERIAL AND METHODS 
Calving photo-survey in June 2010 

June reconnaissance survey and radio-collars 

   The study area was defined based on previous surveys of 

this herd’s calving ground, local knowledge, and locations of 

43 radio-collared cows and 4 radio-collared bulls in June 

2010 (Figure 1). All radio-collars had either satellite (Argos) 
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transmitters and VHF (Very High Frequency) transmitters or 

GPS (Global Positioning System) satellite and VHF 

transmitters, with the satellite or GPS radio-collars 

programmed to provide at least 1 daily location at this time  

of year. Radio-collars were a number of models from 

Telonics, Inc. (Mesa, Arizona). These sources showed that 

the main cow-calf concentrations were consistently found in 

the Rae and Richardson valleys west of Kugluktuk, bounded 

in the west by Bluenose Lake (Figure 1).    

   Reconnaissance flying by 2 Cessna Caravan fixed-wing 

aircraft based in Kugluktuk was carried out on June 3, 5, 6, 

and 7 over the calving ground and nearby areas of the BE 

herd.  The purpose of the initial flying was to map higher and 

lower densities of caribou, and to assess whether these areas 

had mostly breeding cows or non-breeding cows, yearlings 

and bulls.  Flight lines were spaced at 10-km intervals in a 

north-south direction; survey elevation averaged 120 m 

above ground, and  survey  speeds  averaged 150-160 

km/hour,  providing ground  coverage of  approximately 8%.  

Two observers and a recorder on each side of the aircraft 

recorded approximate abundance of caribou seen within a 

400-m strip on either side of the plane.   The presence of 

cows with calves, hard-antlered cows, bulls, yearlings, and 

non-breeding cows was recorded. Precise classification from 

fixed-wing aircraft was not practical, hence was estimated 

separately from a composition count later in the survey.  

   Observations from the reconnaissance flights were mapped 

in 10-km segments as densities of adult caribou: more than 

10/km2 was high; 1.0-9.9/km2 was medium; and 0.1-0.9/km2 

was low. In some segments no caribou were seen. 

Composition of caribou in 10-km segments was mapped 

using the following classes: 

(1)   Cows with calves — if at least 1 newborn calf was seen 

or if hard-antlered cows were seen. Hard-antlered cows were 

considered breeding cows that had either calved recently or 

were about to calve, and had not yet dropped their antlers; 

(2)  Non-antlered cows — if antlerless cows were seen, but 

no calves or hard-antlered cows;                               

 

Figure 1. Reconnaissance flying over the Bluenose-East herd’s calving ground and nearby areas at 10-km intervals on 

June 3, 5, 6, and 7, 2010. Radio-collar locations from 43 cows (yellow triangles) and 4 bulls (red triangles) for June 6 

were also used to define the survey area. 
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(3)  Non-breeding caribou — if cows without hard antlers 

and yearlings were seen; non-breeding cows may have small 

new antlers in velvet in June; 

(4)   Bulls — if bulls were seen; 

(5) Mixed non-breeders — if non-breeding cows, yearlings 

and bulls were seen. 

In the periphery of the study area, few caribou were seen and 

composition was sometimes recorded as unknown. 

   In addition to the 47 (43 cows and 4 bulls) known BE radio-

collared caribou during the June and July 2010 surveys, 

within the range of the BE herd, 1 radio-collared cow from 

the Bathurst herd (eastern neighbour of the BE herd) died in 

mid-June 2010 north of the main BE calving area. Two radio-

collared caribou from the Bluenose-West herd (western 

neighbour of the BE herd) were within the summer range of 

the BE herd in 2010. One of these was briefly east of 

Bluenose Lake in June and early July and then returned to 

spend the rest of the summer well west of Bluenose Lake in 

Bluenose-West summer range. A second radio-collared cow 

that calved on the Bluenose-West calving ground in 2009 

was within the BE summer range in June and July 2010, and 

in June 2011. Low rates of exchange of radio-collared cows 

between neighbouring herds in NT/NU and elsewhere have 

been known for many years (Adamczewski et al. 2009; 

Boulanger et al. 2011; Davison et al. 2014). These 3 radio-

collared caribou were considered as falling within this 

normal low rate of exchange and were not considered further 

in estimating population size. 

   The reconnaissance flights in early June 2010 confirmed 

previous information about the distribution of cows, calves 

and bulls in this herd , as we found very few cows with young 

calves or hard-antlered cows east of the Coppermine River. 

Bulls, yearlings and non-breeding cows were observed 

consistently in this area. A few lines were flown further east 

to ensure spatial separation from Bathurst caribou. 

June 2010 survey strata, photos, and strip transect counts 

   Reconnaissance flying was used to define 6 survey strata 

including 1 high-density stratum (Figure 2) and 1 medium-

density stratum with mostly cow-calf caribou, 2 visual low-

density strata with mostly cow-calf caribou (north and 

northwest), and 2 strata flown visually with low-medium 

densities and mostly bulls, yearlings and non-breeding cows 

(east and south). The south stratum was extended south by 

10 km further than the initial reconnaissance flight lines due 

to the densities of caribou seen at the southern ends of the 

lines during the reconnaissance flights.      

   An optimal-allocation algorithm was used to determine the 

number of transect lines and coverage for each of the 6 strata, 

depending on stratum size and densities of caribou               

seen    during    the    reconnaissance    flights.       Following  

 

recommendations by Gunn et al. (2005), a minimum of 10 

transect lines were used for each stratum to reduce variance. 

Consistent with previous surveys of this type, the high and 

medium strata were re-flown on June 8 and 9 with a 

Commander aircraft (Geographic Air Survey Ltd., 

Edmonton) at an elevation of approximately 610 m taking 

continuous photo-transects to provide ground coverage of 

31.3% and 16.8% in the high and medium strata (Figure 2). 

A total of 7,000 photos were taken. These 2 strata are referred 

to as photo strata in the remainder of the paper, and the other 

4 strata are referred to as visual strata. 

   The other 4 strata were re-flown on June 8 and 9 with strip-

transect methods with ground coverage varying from 14.2% 

to 28.2%. Survey lines were flown at an elevation of 120 m 

and an average survey speed of 150 km/hour, with 2 

observers and a recorder on each side of the aircraft. Wing 

struts were marked to define a strip of 400 m on the ground 

at 120 m above ground on either side of the aircraft, using 

methods originally described by Norton-Griffiths (1978), 

and followed by previous calving photo-surveys (e.g., Gunn 

et al. 2005; Nishi et al. 2007). 

   Caribou at least 1 year old were counted on the aerial 

photos by an experienced consultant (P. Roy) who had 

counted caribou on this type of aerial photo for several 

previous calving photo-surveys of the Bathurst herd (Gunn 

et al. 2005; Nishi et al. 2007) and the Qamanirjuaq herd 

(Campbell et al. 2010). The caribou counted on photos could 

not be classified as cows, yearlings or bulls, only as ≥1-year-

old caribou. Newborn calves were not counted as they could 

not always be seen if hidden by larger caribou or if bedded. 

In this paper, we use the term “adult” caribou for any ≥1-

year-old caribou in June or July. In the 4 visual strata, adult 

caribou seen by any of the 4 observers were recorded. 

June 2010 composition survey 

   A composition survey was carried out June 8-12 to sample 

multiple caribou groups in each of the survey strata (Figure 

3). The classification was carried out primarily from the 

ground with a telescope and tripod to minimize disturbance 

to caribou, with a helicopter used to fly from 1 group of 

caribou to the next. Caribou were classified as described by 

Gunn et al. (2005) and Nishi et al. (2007) as newborn calves, 

cows, yearlings, and bulls. Cows were further classified into 

the following categories: (1) antlered cows with a distended 

udder; (2) antlerless cows with a distended udder; (3) 

antlered cows without a distended  udder; and  (4)  antlerless  

cows without a distended udder. The first 2 categories of 

cows corresponded to breeding cows based on the distended 

udder, and the third, to breeding cows that likely had lost 

their calves. The fourth category consisted of non-breeding 

females  characterized  by the absence  of  a distended udder  
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and usually by the presence of new dark antler growth. 

Yearlings were distinguished based on their relatively small 

body size and short heads. Bulls were identified based on 

their reproductive organs, size and relatively large antlers in 

velvet. 

Fall 2009 composition survey 

   To extrapolate from the estimated number of breeding 

females on the calving grounds to overall herd size, an 

estimate of herd sex ratio has been used from the fall rut in 

late October, as it is the one time of year when all sex and 

age classes are mixed (Heard 1985; Gunn et al. 2005; Nishi 

et al. 2007). A composition survey was carried out on 

October 19 and 20, 2009 on the BE range. The survey area 

was defined primarily by the locations of 31 radio-collared 

BE caribou. In addition, a fixed-wing reconnaissance survey 

was flown on October 16, 2009 to verify that substantial 

densities of caribou were associated with the concentrations 

of radio-collared caribou.   Caribou were classified from the  

 

front seat of a helicopter as bulls, cows, and calves of the 

year.  A total of 4,531 caribou in 79 groups were classified. 

Post-calving photo-survey in July 2010 

Field methods and photo counts 

Reconnaissance flights over the BE summer range were 

carried out June 29 to July 4, to gain an overall sense of 

caribou distribution and composition of caribou groups 

(cows with calves, non-breeding cows, bulls and yearlings; 

Figure 4). The survey area was defined based on past July 

surveys of this herd and based on the locations of 47 radio-

radio-collared caribou at the beginning of July. One survey 

crew was in a Helio-Courier equipped with Telonics RA-

2AK dual antennae and an ATS receiver (Advanced 

Telemetry Systems Inc.) and the other survey crew was in a 

Cessna 185 equipped with Telonics RA-2AK dual antennae 

and  a  Telonics  TR-5  Scanning-Receiver   (Telonics, Inc.),  

 

Figure 2. Survey strata, flight lines and coverage for the Bluenose-East June 2010 calving photo-survey. The high-

density and medium-density strata were flown with the Commander photo-plane and the 4 strata outlined in purple 

were re-flown visually, with the area coverage as shown for each stratum. 
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with all flights based in Kugluktuk, Nunavut. After the initial 

reconnaissance flights, the 2 aircraft were used to check daily 

on radio-collared caribou and caribou associated with them, 

except during poor weather. Locations of all radio-collared 

caribou were received from a satellite link daily in the 

mornings and used to plan the day’s flying. Exact locations 

of radio-collared caribou were found by homing in on their 

VHF signals. 

   Overall, caribou groups made up mostly of cows with 

young calves were found west of Kugluktuk in the Rae and 

Richardson valleys and these areas had the largest abundance 

of caribou. Mostly cow-calf groups were also found in lower 

densities north to the mainland coast (Figure 4). Bulls, 

yearlings, and non-breeding cows were primarily east of the 

Coppermine River and south-southeast of Kugluktuk, with a 

substantial area separating these groups from the cow-calf 

groups. 

 

   When caribou were seen to be forming groups of hundreds 

or thousands suitable for photography, every effort was made 

to account for all radio-collared caribou and caribou 

associated with them in the area, independently of group size. 

Caribou groups found without radio-collars were also 

photographed, and GPS locations of all groups were 

recorded. Multiple passes of either single photos of entire 

groups or multiple series of overlapping photos to cover 

larger aggregations were taken.  Survey elevation was 

adjusted as needed. Photos were taken by 24 megapixel 

Nikon D3X cameras set for maximum resolution, through an 

open window of the Cessna 185 or through a “shooting 

window” on the left side of the Helio-Courier. VHF signals 

from the 47 radio-collars were monitored on all flights and 

the presence of individual radio-collared caribou was 

double-checked to properly identify them in the 

photographed groups. 

 

Figure 3: Locations (white triangles) and helicopter flight path (black lines) of caribou groups classified June 8 - 12, 

2010 on or near the calving grounds of the Bluenose-East caribou herd. 
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   At the end of each day when photos were taken, the photos 

were downloaded and reviewed on laptop computers, and the 

best images were chosen for each group of caribou. Digital 

images were imported into the desktop mapping program Ozi 

Explorer (© D & L Software Ltd.) and converted to map files. 

Caribou on these images were then marked one after the 

other by placing a waypoint for each adult caribou. This 

method was developed by biologist J. Nagy and described in 

his survey reports (e.g., Nagy and Johnson 2006). All ≥1-

year-old caribou were counted. Calves of the year were not 

counted as they could not be reliably identified under or 

behind larger caribou, particularly in more closely 

aggregated groups. 

   Caribou on each photo were counted at minimum by 2 of 

the authors independently (HS-C and JA). A third person 

independently counted a sub-set of the photos as a further 

check. On most photos, agreement among counters was close,  

 

 

 

with variation of totals well below 1 % (e.g., totals of 915 

caribou vs. 918 caribou for a single photo). On a few photos 

of larger, tightly aggregated groups taken from higher 

elevations, the 2 authors who previously counted all the 

photos together counted the photos again to arrive at a final 

total. 

Estimation of herd size and variance using Lincoln-

Petersen estimator  

   White and Garrott (1990) augmented the Lincoln-Peterson 

Index to apply to radio-collared animals, a method that has 

been used in other post-calving surveys (Russell et al. 1996; 

Patterson et al. 2004; Nagy and Johnson 2006) to estimate 

population size. The formula is: 

 

N = ((M+1)(C+1)/(R+1))-1 

Where:  

N = estimate of population size during the census; 

 

 

 

Figure 4: Initial reconnaissance flights at 10-km intervals at start of July 2010 Bluenose-East caribou post-calving 

survey June 29 – July 4, 2010. Radio-collar locations are from 43 cows and 4 bulls on July 1. 
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M = number of radio-collared caribou present in the herd 

(including all radio-collars known to be active during the 

survey); 

C = number of caribou in all aggregations observed during 

the survey; 

R = number of radio-collared caribou observed in these 

aggregations during the survey. 

The 95% confidence interval for the estimate is calculated as: 

 

N= 1.96√(Var(N)) 

Where:  

Var(N) = (M+1)(C+1)(M-R)(C-R)/((R+1)2 (R+2)) 

 

These calculations were applied to the results of the July 

2010 BE post-calving survey. 

Estimation of herd size and variance using Rivest 

estimator 

   This section provides a basic summary of the Rivest 

approach; readers who want a more detailed statistical 

treatment are encouraged to read Rivest et al. (1998). All 

calculations were conducted using the R-package (R 

Development Core Team 2009) entitled “caribou” (Crépeau 

et al. 2012). The Rivest estimator considers the sampling of 

post-calving aggregations as a 2-phase sampling process. 

The first phase involves the initial radio-collaring of caribou 

and how the radio-collared caribou are distributed within the 

herd during the post-calving period. For this estimator, it is 

assumed that n radio-collared caribou are randomly 

distributed into m groups during the post-calving period.  

Given that radio-collared caribou are used to estimate 

detectability of groups, the Rivest estimator does not use data 

for groups of caribou that do not contain radio-collared 

caribou. 

   The second phase of sampling involves the actual aerial 

search for groups. For this phase, various models are 

proposed as to how the radio-collared caribou represent the 

groups, and how the radio-collared caribou and associated 

groups are detected. Each model is summarized below. 

 (1) The homogeneity model — this model assumes that 

caribou groups (with radio-collared caribou in the groups) 

are missed as a completely random event that is independent 

of the number of radio-collared caribou in the group or other 

factors. Each group will have the same probability of being 

detected by the aerial survey. 

(2) The independence model — this model assumes that each 

radio-collared caribou in the group has the same independent 

probability of being detected and thus the overall probability  

 

 

 

of detecting a group increases as a function of the number of 

radio-collared caribou in the group. The assumption here is 

that the radio-collared caribou are independent so that a 

simple probability model can be applied to detection of the 

group. 

(3) The threshold model — this model assumes that all 

groups with more than a threshold level of radio-collared 

caribou (symbolized by B) have a detection probability of 1. 

For example, it might be that, once more than 3 radio-

collared caribou occur in a group, the group will always be 

detected whereas groups with 1 or 2 radio-collars are not 

always detected. For this model, all groups with 3 or more 

radio-collared caribou are assigned a detection probability of 

1, and detection probability is estimated for groups with 1 or 

2 radio-collars. 

   Each of these models can potentially describe detection 

probability variation in the data set. As part of the estimation 

procedure, a log-likelihood score is produced and the model 

with the highest log-likelihood is considered to best fit the 

data. 

   The estimate of herd size is then basically the summation 

of each group size divided by the probability of the observed 

group having at least 1 radio-collared animal included in it, 

and divided by the probability of the group being detected. 

The probability of having at least 1 radio-collared caribou is 

a function of the group size detection probabilities (which is 

associated with the underlying detection model described 

previously), the total group size of caribou counted relative 

to total herd size, and the overall number of radio-collars 

employed in sampling. It is through an iterative likelihood-

based optimization procedure that each of these parameters 

is estimated to produce estimates of herd size. 

   An assumption of this method is that the radio-collared 

caribou are randomly distributed among the separate caribou 

groups that are photographed. This assumption can be tested 

by assessing the number of radio-collared caribou relative to 

group sizes that are counted. It is possible to test this 

assumption using a test for over-dispersion of the Poisson 

probability distribution. Over-dispersion applies to a case 

when non-independence of radio-collared caribou produces 

a distribution of radio-collared caribou relative to group sizes 

that is different from that if the caribou were randomly 

distributed. If over-dispersion occurs then both estimates of 

population size and variance from the Rivest estimator will 

be negatively biased (Rivest et al. 1998). 
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RESULTS 

Calving photo-survey in June 2010 

Reconnaissance survey June 3-7 

   Caribou observations recorded during the reconnaissance 

flights of June 3, 5, 6 and 7, 2010 were mapped   as  squares 

along the flight lines, with each square representing a 10-km 

segment, and darker red squares representing higher 

densities (Figure 5a). High (>10/km2) and medium (1.0 - 

9.9/km2) adult caribou densities were generally west, 

southwest, south, and southeast of Kugluktuk, with lower 

densities in more peripheral areas. One high-density stratum, 

1 medium-density stratum, and 4 low-density strata were 

defined based on the reconnaissance flights (Table 1).  

    The composition of caribou groups seen in 10-km 

segments was similarly mapped (Figure 5b). Cows with 

calves and hard-antlered cows were largely clustered in an 

elongated area in the Rae and Richardson valleys west of 

Kugluktuk. Further south and east in the survey area, non-

breeding caribou predominated, with non-breeding cows and 

yearlings closer to the main cow-calf distribution and bulls 

in more peripheral areas south and southeast of Kugluktuk.   

Caribou counted on photos and in visual strata 

   Overall, the high and medium density strata were 

photographed and contained 77.3% of the 28,478 adult 

caribou counted in the 6 survey strata, and a similar 76.1% 

of the adult caribou estimated for the entire survey area 

(Table 2).  These 2 photographed strata also had the highest 

densities of adult caribou (10.5 and 8.2/km2). The east and 

south visual strata had somewhat lower densities (3.7 and 

3.9/km2) and added proportionately to the overall total of 

caribou. The north and northwest visual strata had relatively 

low caribou densities (0.9 and 1.5/km2).    

    

 

 

 

 

 

   

 Observations during the initial reconnaissance flights, along 

with composition recorded during June 8-12 indicated that 

the peak of calving likely occurred during June 6-9 with  

more than 50% of breeding cows observed after these dates 

having a calf at heel. 

Caribou composition in June 2010 survey strata 

   The proportion of breeding females among adult caribou 

was below 50% in the high stratum, indicating a high number 

of non-breeding cows and yearlings (Table 3). The medium 

stratum, by contrast, had a much higher proportion of 

breeding females (77.0%) and relatively few yearlings. The 

calf:cow ratios for breeding females were high in the high 

and  medium  strata  (86.0  and  81.2  calves:100 cows),  but  

because of the  large densities of non-breeding  cows in  the  

high stratum, the calf:cow ratio was much lower (49.6 

calves:100 cows) when all cows were included, and 

somewhat lower (66.2:100) in the medium stratum. The 

proportions of breeding cows and estimates of adult caribou 

in each stratum were used to derive an estimate of 51,757 (± 

11,092) breeding cows for the survey area. 

Fall 2009 Bluenose-East composition survey and sex ratio 

   A total of 79 caribou groups and 4,531 caribou, including 

calves of the year, were classified in October 19 - 20, 2009 

(Fig.  6, Table 4).   This resulted in   estimates   of 46 

calves:100 cows (± 3.5) and 42.9 bulls:100 cows (± 3.4). At 

the time of the survey, there were 31 active radio-collars in 

the BE herd, of which 30 were within or near the survey area. 

There were also 4 radio-collars from the neighbouring 

Bathurst herd to the north (Figure 6) but no caribou groups 

were classified among these radio-collared caribou.  

Table 1. Transect sampling and size of strata for Bluenose-East June 2010 calving photo-survey. 
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Figure 5a. Densities of adult caribou observed during June 2010 Bluenose-East caribou survey during reconnaissance 

flights, June 3, 5, 6 and 7. No caribou were seen in white squares and increasing densities are shown as lighter or darker 

pink squares, with the highest densities of >10 caribou /km2 in red. Squares represent 10-km segments along flight lines. 

 

 

Figure 5b. Composition of Bluenose-East caribou groups during reconnaissance flights, June 3, 5, 6 and 7, 2010. The 

main cow-calf concentrations were light green squares, bull only areas were dark green and other types of caribou are as 

shown in the legend.  Squares represent 10-km segments along flight lines. 
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Table 2.  Adult caribou estimates by stratum from Bluenose-East June 2010 calving photo-survey. SE = Standard Error; 

CV = Coefficient of Variation. 

 

Table 3. June composition survey results and calculated stratum totals, ratios and variance from Bluenose-East June 2010 

calving photo-survey. SE = Standard Error; CV = Coefficient of Variation. 
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Figure 6. Composition survey flown October 19 and 20, 2009 in the range of the Bluenose-East caribou herd.  Bluenose-

East radio-collar locations are black dots and Bathurst radio-collar locations are blue dots.  Composition of caribou groups 

near Bathurst radio-collars was not used for this survey. 

Table 4. Composition survey results from October 19 and 20, 2009 for the Bluenose-East caribou herd. Ratios are shown ± 

95% Confidence Interval.  
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Estimated population size and proportions of cows, bulls 

and yearlings from June survey 
   The direct estimate of adult caribou from the June 2010 BE 

calving photo-survey included the total estimated number of 

≥1-year-old caribou from the survey area of 114,472 ± 

15,845 (95% Confidence Interval). The estimated number of 

breeding females, 51,757 ± 11,092, was divided by the 

proportion of cows in the herd (0.70, from bull:cow ratio of 

42.9:100) from the fall 2009 composition survey and by 

0.702 as the pregnancy rate for ≥1-year-old cows in the 

breeding season, resulting in an extrapolated estimate of 

105,326 ± 40,984 ≥2-year-old caribou (Table 5, 

extrapolation A). The 0.702 pregnancy rate is based on an 

overall pregnancy rate of 285/406 from Dauphiné (1976, 

Table 14) for Qamanirjuaq ≥1-year-old cows in the breeding 

season in the 1960s. We note that Heard (1985) used a 

pregnancy rate of 0.72 based on the same source, which may 

have been a rounding error. We also used the more recent 

extrapolation method from Campbell et al. (2016), which 

included the estimated total of all ≥2-year-old cows in the 

survey area, divided by the same proportion of cows in the 

herd of 0.70 from the fall 2009 composition survey. This 

resulted in a second extrapolated estimate of 120,880 ± 

13,398 ≥2-year-old caribou (Table 5, extrapolation B).      

   We used the totals of adult caribou from Table 2 for each 

stratum multiplied by the proportions of cows, bulls, and 

yearlings in Table 3 to estimate the total numbers of these 3 

sex and age classes in the survey area in each stratum (Table 

6).  Cows made up 84,603 of the 114,472 adult caribou 

(73.9%) estimated for the survey area, and yearlings (13.2%) 

and bulls (12.9%) made up the remainder. If the yearlings are 

presumed to be divided equally among males and females 

(50:50 sex ratio), then the estimated totals overall of adult 

females and males were 92,174 (80.5%) and 22,298 (19.5%). 

This is equivalent to a ratio of 24.2 bulls:100 cows. 

Post-calving survey in July 2010 

Radio-collared caribou and photography of aggregated 

caribou 

   The movements of radio-collared caribou varied 

considerably in July. The main concentration of radio-

collared cows in cow-calf groups was initially just east of 

Bluenose Lake (Figure 4) and later was concentrated further 

east and south (Figure 7). Caribou were concentrated in 3 

sectors at the time photos were taken in July: bulls, yearlings 

and non-breeding cows were primarily in a southern sector 

east of the Coppermine River, most of the cow-calf groups 

and radio-collared cows were in a main sector west of 

Kugluktuk, and some smaller densities of cow-calf groups 

were in a northern sector. Aggregation of caribou suitable for 

photography generally did  not last more than a day,  and on  

some occasions changing weather meant that groups were 

tightly clustered for only a few hours. Caribou in the northern 

sector were the least likely to aggregate; caribou with and 

without radio-collars in this area tended to remain scattered 

except for the one day when photos were taken. Caribou in 

the southern sector were more likely to aggregate, which 

resulted in 2 separate sets of photos. 

Caribou counted on photos from July survey 

   A total of 40 groups of caribou and 92,481 adult caribou 

were counted on photos from the July 2010 BE post-calving 

survey (Table 7). Two-thirds of these were in the main sector 

that had 30 radio-collars, with the remainder found about 

equally in the southern and northern sectors. The number of 

radio-collared caribou varied substantially among groups. 

There were 22 groups with radio-collars and 18 without 

radio-collars. Groups without radio-collared caribou were 

mainly between 1,000 and 2,000, with one group of 3,870 

caribou. Groups with radio-collared caribou ranged from 

1,000 to 11,652. Photos were taken on July 6, 9 and 12; over 

this time we monitored collared caribou locations daily and 

found no mixing between the main, northern and southern 

sectors. 

   In the northern sector, the largest group photographed had 

3 radio-collars and 5,999 caribou, but there was also a group 

of nearly 3,870 with a single radio-collar. In the main sector, 

the larger groups generally had multiple radio-collars. In the 

southern sector on July 6, the largest group was 11,461 

caribou with just 1 radio-collar, and another group of 4,080 

also had only a single radio-collar.  Figure 8 shows a small 

group of cows and calves from the July 2010 survey.  

   The 2 sets of photos of the southern sector resulted in 2 

different counts. On July 6, 6 of 7 radio-collared caribou 

were found, 9 groups were photographed, and 16,917 adult 

caribou were counted on photos. On July 12, 7 of 7 radio-

collared caribou were found, 4 groups were photographed, 

and 11,342 adult caribou were counted. We used the higher 

July 6 caribou count in the calculations of herd size. We 

assumed that the second set of photos was lower because the 

caribou had in the meantime formed different groups that 

resulted in a few thousand caribou without radio-collars that 

were not found on July 12. 

   Of the 47 radio-collared BE caribou in the survey area in 

July 2010, 44 were accounted for at the time of photos taken 

on July 6, 9 and 12. The other 3 were active GPS-satellite or 

satellite radio-collars. We assumed that these 3 radio-

collared caribou and any caribou associated with them were 

in the survey area, given daily and changing GPS locations. 

However, although searched for when photos were taken in 

the area, they were not found at the time of taking photos due 

to erratic signals of VHF transmitters. 
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Table 5. Estimated number of breeding females and extrapolated population estimates (≥2-year-old caribou) for the 

Bluenose-East herd in June 2010.  Extrapolation A used the estimate of breeding females divided by a sex ratio (42.9 

bulls:100 cows, or proportion of females among adult population of 0.70) from an October 2009 Bluenose-East fall 

composition survey, and divided by 0.702 from an estimate of 70.2% pregnancy among ≥1-year-old cows in the breeding 

season in the herd (Dauphiné 1976). Extrapolation B used the total estimated number of cows on the June survey area divided 

by the proportion of females of 0.70. SE = Standard Error, CV = Coefficient of Variation, CI = 95% Confidence Interval. 

 

 

Table 6.  Estimated totals of cows, bulls and yearlings in each stratum, based on estimates of adult caribou in each stratum 

(from Table 2) and composition (from Table 3). 
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Figure 7. Locations of main, northern and southern sectors of caribou photographed during July 2010 post-calving survey 

of the Bluenose-East herd. Radio-collar locations are from July 10. 

Figure 8. Small group of caribou cows and calves photographed during July 2010 post-calving survey of the Bluenose-

East herd. Photo: B. Tracz, Environment and Natural Resources, Government of Northwest Territories. 
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Estimated herd size and variance with Lincoln-Petersen 

and Rivest estimators 

   An estimate of 98,646 ± 13,965 (95% CI) ≥1-year-old 

caribou in the BE herd in 2010 was derived using the 

Lincoln-Petersen estimator. For the Rivest estimator, only 

data for groups that had at least 1 radio-collared caribou were 

used. In general, numbers of radio-collared caribou increased 

with group size (Figure 9), although 3 groups greater than 

4,000 had just one radio-collar.  

  A suite of detection models was applied to the post-calving 

data set. As an initial step, a test for randomness of the 

distribution of radio-collars in each caribou group was 

conducted using the independence, homogeneity, and 

threshold models (Table 8). In all cases, the null hypothesis 

of randomness was not rejected, suggesting that this 

assumption was reasonable for the BE 2010 data set. 

   The independence, homogeneity, and threshold models 

with thresholds of radio-collared caribou ranging from 2 to 5 

were run and compared using log-likelihood scores. A 

threshold model that assumed that groups of caribou that had 

5 or more radio-collars (B=5) had a detection probability of 

1 had the highest likelihood score (2.415; Table 9). This 

model  indicated that  groups with a radio-collar sample size  

 

 

 

 

 

 

 

 

 

 

 

 

 

of < 5 had a detection probability of 0.91. A homogeneity 

model had a very similar likelihood (2.412) and in this case 

each group had a probability of 0.94 of being detected. A 

threshold model with B=2 radio-collars also had a very 

similar likelihood (2.409). The estimates and confidence 

intervals from these 3 models were very similar (122,697 ± 

31,756; 120,495 ± 30,720; and 121,702 ± 31,231) with 

acceptable levels of precision (CV<14% for all estimates). 

The independence model had a lower likelihood but the 

estimate was only marginally higher at 127,101 ± 35,389. 

The probability of detection in this case corresponds to the 

individual radio-collared caribou and therefore the 

probability of detecting a group depended on the number of 

radio-collared caribou in the group. For this model the 

probability of detecting a group with one radio-collar was 

0.83 and the probabilities of detecting a group having 3 or 

more radio-collars were very close to 1 (0.99). 

DISCUSSION 
Population estimates for the Bluenose-East herd from 

June 2010 calving photo-survey 

   The BE June 2010 calving photo-survey resulted in 3 

estimates of herd size. An estimate of 114,472 ± 15,845 ≥1-

year-old caribou resulted from counts of the 6  survey strata,  

Table 7. Groups of caribou, radio-collars, and caribou counted on photos from July 2010 Bluenose-East post-calving survey. 
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including the photographed strata that accounted for about 

76% of all caribou counted. The first extrapolated estimate 

(A) of 105,326 ± 40,984 caribou was an estimate of ≥2-year- 

old caribou, based on further review detailed below, and was 

lower primarily because of the omission of yearlings in the 

extrapolation. The second extrapolated estimate (B) of 

120,880 ± 13,398 was also an estimate of ≥2-year-old 

caribou. We suspect that all 3 of these estimates slightly 

under-estimated true herd size (all ≥1-year-old caribou).   

   The calving photo-survey was designed to provide a 

precise estimate of the abundance of breeding females on a 

herd’s calving grounds (Heard 1985; Gunn et al. 2005; 

Boulanger et al. 2014). These surveys were initially carried 

out in the 1980s without radio-collared caribou (e.g., Beverly 

herd, Heard and Jackson 1990; Williams 1995), relying on 

the predictable return of pregnant cows to previous calving 

grounds. For the objective of assessing herd status, it could 

be argued that assessment of breeding female abundance is 

as valuable as an estimate of overall herd size. The use of a 

detailed composition survey in June allows for an in-depth 

assessment of herd demography (e.g., the proportion of 

breeding females on the calving ground and spatial or 

temporal variation in composition). The breeding female 

sector of the herd will generally be relatively stable over time 

and less influenced by annual variation in productivity; the 

annual increment of yearlings can vary widely from year to 

year (e.g., Boulanger et al. 2011).  For the BE June 2010 

survey, the first for this herd, the 43 radio-collared cows and 

4 radio-collared bulls and extensive reconnaissance flying 

allowed us to map and survey the breeding cows on the 

calving grounds as planned, with good precision (CV of 

9.3%).  

   The extrapolated estimate (A) of 105,326 ± 40,984 caribou 

should be considered a conservative herd estimate as it 

effectively is an estimate of ≥2-year-old adults. Yearlings are 

not included in the extrapolation because the pregnancy rate 

for yearlings (which would be 5-months-old during the 

previous fall breeding season) is effectively zero, as caribou  

 

 

 

 

 

 

 

 

calves almost never breed in their first year and rarely as 

yearlings (Dauphiné 1976; Thomas and Kiliaan 1998). Mean 

pregnancy rate for extrapolated estimates of herd size has 

been estimated by the ratio of caribou that are pregnant 

divided by caribou that are capable of being pregnant (0.702, 

Dauphiné 1976), and yearlings are almost never pregnant. If 

the proportion of yearlings present in the population were 

known, then the extrapolated herd estimate could be adjusted 

to include yearlings. 

   Heard (1985) and Heard and Williams (1990) recognized 

that an estimate of herd size extrapolated from the estimate 

of breeding cows using sex ratio and pregnancy rate was a 

“rough estimate” of overall herd size. Our results confirm 

their assertion.  Some biologists  showed little confidence in 

this method as an overall estimator of herd size (Rivest et al. 

1998; Thomas 1998) because of the assumptions associated 

with the extrapolation of the breeding female estimate to 

total herd size, and the sometimes large variance of these 

estimates. The use of a fall sex ratio and an estimate of 

pregnancy rate in the extrapolation can lead to imprecise 

herd estimates and inflates variances around the extrapolated 

estimates when compared to the estimate of breeding females. 

As a percentage of the estimate, the 95% CI on the 

extrapolated estimate (A) of ≥2-year-old caribou was 38.9%, 

compared to 21.4% on the estimate of breeding females,   

17.8% on the estimate of 1-year-old or older caribou on the 

June survey area, and 25.9% on the best Rivest estimate from 

the post-calving survey. 

   The estimation of sex ratio from 1 or more recent fall 

composition counts is preferable in the extrapolation to using 

a fixed sex ratio of 66 bulls:100 cows as initially used by 

Heard and Williams (1990, 1991); the sex ratio clearly can 

vary and was much lower in the BE herd in 2009 (42.9:100) 

than in the increasing herds surveyed by Heard and Williams 

in the 1980s.  A further BE herd  fall  composition survey in 

October 2013 resulted in a similar bull:cow ratio of 42.6 

bulls:100 cows based on a sample of 117 groups and 5,369 

caribou  (Boulanger et al. 2014),  suggesting  the  2009-2013  

 

Table 8. Tests for randomness of radio-collared caribou relative to group sizes from Bluenose-East July 2010 post-

calving survey. 
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Table 9. Estimates of Bluenose-East adult caribou herd size in July 2010, based on detection models from Rivest estimation, 

ranked by log-likelihood. The Lincoln-Petersen estimate is given for comparison. 

 

 

 

Figure 9. Number of caribou counted in individual groups as a function of the number of radio-collared 

caribou in each group, for Bluenose-East July 2010 post-calving survey. 
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herd’s sex ratio was relatively constant over that period and 

that this ratio could be used reliably in the extrapolation. 

   The use of a fixed pregnancy rate in the extrapolation 

introduces potential error as pregnancy rates vary depending 

on cow condition (Gerhart et al. 1997; Russell et al. 1998). 

Pregnancy rates in hunter-killed Beverly caribou averaged 

75.7% in ≥1-year-old females (605 of 800) from 1981 to 

1987, a rate that can be compared directly to Dauphiné’s 

(1976) 70% (285 of 406) for ≥1-year-old cows.  Annual 

pregnancy rates in ≥4-year-old cows during this period in 

Beverly caribou ranged from 78 to 98% (Thomas and Kiliaan 

1998). Pregnancy rate in ≥2-year-old cows in the George 

River herd varied over a similar range from 90-91% during 

the herd’s increase to 78-80%  near peak herd size and 69-

77 % during its early decline (Bergerud et al. 2008). These 

estimates provide an index to the degree to which use of a 

constant pregnancy rate of 70% for ≥1-year-old cows based 

on Dauphiné (1976) might bias the extrapolation. A potential 

improvement in the extrapolation to account for non-

breeding females would be the use of an estimate of 

pregnancy rate in the surveyed herd’s females in the winter 

before  the June  survey,   either from  hunter-killed  caribou 

(e.g., Thomas and Kiliaan 1998) or from fecal samples 

assayed for progesterone (e.g., Joly et al. 2015).  

   The revised (B) extrapolation approach to accounting for 

breeding and non-breeding females on the calving ground 

survey area was first used by Campbell et al. (2016); it may 

be a preferable approach to extrapolation than the earlier 

method (A) that uses ratios  for both pregnancy rate  and sex  

ratio. This approach uses the estimated totals of breeding and 

non-breeding females on the June survey area directly, and 

there is no calculation based on pregnancy rate. A correction 

based on sex ratio is still applied, and this extrapolation still 

omits the yearlings. This approach assumes that all ≥2-year-

old cows (that are potential breeders) are within the June 

survey area; this assumption is more likely to be valid if there 

is an adequate number of radio-collared cows available and 

found within the survey area in June.  Therefore, the 

reliability of this estimate will depend on whether survey 

strata included all breeding as well as non-breeding cows.  In 

June 2010, 41 of 43 BE radio-collared cows were within the 

survey area, with the remaining 2 radio-collared cows found 

in peripheral areas with very low caribou densities.  

   The estimate of 114,472 ± 15,845 adults on the June survey 

area is based on sample counts of the full survey area, and 

76% of the estimated numbers of adults were from the 2 

photographed strata.  We believe that we defined and 

surveyed a high proportion  of the non-breeding  cows, bulls  

 

 

 

and yearlings in the herd, most of them in the south and east 

strata that had very few cows with calves.  The survey area 

included 45 of 47 radio-collared caribou in the herd, with the 

other 2 radio-collared caribou in areas with very low 

densities of caribou. However, the reconnaissance and 

composition survey results suggest that our survey area did 

not take in all the bulls, yearlings or non-breeding cows, 

particularly at the southern edge of the survey area. The 

bull:cow ratio calculated from June counts of strata and the 

composition survey was 24.2 bulls:100 cows, well below the 

42.9 bull:100 cows estimated in October 2009 for this herd. 

The strata-based estimate of 114,472 ≥1-year-old caribou 

should be viewed with caution as an unknown proportion of 

the bulls, particularly, was missed. 

   Our June 2010 survey outcome suggests that a modified 

June photo-survey for barren-ground caribou that includes 

all herd sectors may be feasible, provided that there are 

adequate numbers of radio-collared cows and bulls, and if 

both the calving grounds and areas with non-breeding 

caribou can be comprehensively defined and surveyed. This 

could, however, be logistically challenging as the “trailing 

edge” of bulls, yearlings and non-breeding cows in early 

June may cover a large area with low caribou densities that 

extends south of the tree-line. 

Population estimates for the Bluenose-East herd from 

July 2010 post-calving photo-survey 

   As with the June survey, the July 2010 BE caribou survey 

resulted in 2 population estimates: 122,697 ± 31,756 ≥1-

year-old caribou from the best model of the Rivest estimator 

and 98,646 ± 13,965 ≥1-year-old caribou from the Lincoln-

Petersen estimator. All the estimates from the Rivest models  

(Table 9) were similar (120,495-127,841) and had similar 

confidence intervals. 

   The estimate of 122,697 ± 31,756 from the Rivest 

estimator is the preferred population estimate of the 2 from 

the July 2010 BE post-calving survey, as the Lincoln-

Petersen estimate most likely under-estimates herd size  and 

produces an unrealistically low estimate of variance (Rivest 

et al. 1998). A fundamental assumption of the Lincoln-

Petersen estimator is that all radio-collared caribou have 

equal probability of detection, and that each radio-collared 

caribou will be a random representation of all caribou, so that 

the recapture rate of the radio-collared caribou will reflect 

the true proportion of the population sampled. This 

assumption is problematic given that the number of radio-

collared caribou is very small compared to herd size, and 

often larger groups have more radio-collars than smaller 

groups.   The   survey  is  built  around  flying  to  the  radio- 
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collared caribou, thus groups with no radio-collars are less 

likely to be found.  On the BE 2010 survey, all radio-collars   

were searched for when photos were being taken, but the 3 

radio-collars that were not found at the time of photography 

had erratic signals that did not allow us to home in on them. 

We had daily GPS or Argos locations for these 3 radio-

collars, which indicated that they were active and moving, 

thus were part of the sample of radio-collars available. We 

found that VHF transmitters, particularly on older radio-

collars, may sometimes be erratic. Thus some groups, 

particularly those with no radio-collars or a single radio-

collar, may have lower detection rates than others. Analysis 

of detection probabilities for the current post-calving survey 

suggested that groups with several radio-collars were more 

likely to be detected than groups with a single radio-collar.  

Some ad-hoc methods have been proposed to account for 

bias issues with the Lincoln-Petersen estimator (Russell et al. 

1996), however, these are subjective and often result in the 

loss of data from smaller group sizes (Rivest et al. 1998). 

   The homogeneity, independence and 5 threshold Rivest 

models produced similar estimates between 120,495 and 

127,841, similar log-likelihood scores and similar 95% CIs; 

thus, there is little clear rationale to select one model over the 

others. In practice, it is very likely that a group  with 2 or  

more radio-collars with  functioning GPS/Argos and VHF 

transmitters would be found during a post-calving survey 

with good conditions and herd-wide aggregation. In 

attempted post-calving surveys of this herd in 2009 and 2012, 

conditions did arise where a portion of the herd, with 

associated radio-collars, did not aggregate sufficiently for 

photos and prevented a viable herd estimate.   The results we 

obtained for caribou in the southern sector where the bulls, 

yearlings and non-breeding cows were also concentrated in 

July suggest that the number of radio-collars was somewhat 

low in this area, and that some caribou may have been missed. 

When photos were taken on July 6 in this area, 16,917 

caribou in 9 groups were photographed and 6 of 7 radio-

collars were found. Six days later, all 7 radio-collared 

caribou in this area were found but the total number of 

caribou counted (11,342) in 4 groups was more than 5,000 

caribou lower. The groups found on the 2 days were quite 

different in size and radio-collar distribution, thus it is 

possible that several thousand caribou on July 12 had no 

radio-collars and were not found. As we noted for the June 

survey, there were just 4 radio-collared bulls (all in the 

southern sector, along with 3 radio-collared cows) during the 

July survey of this herd, compared to 43 radio-collared cows.  

 

 

 

 

A larger number of radio-collared bulls in closer proportion 

to the herd’s bull:cow ratio would improve confidence in the  

population estimate from possible future post-calving 

surveys of this herd. 

   Post-calving survey methods with adequate cow and bull 

radio-collar numbers can result in estimates of overall herd 

size that include all the age classes (≥1-year-old) of the 

caribou population. The Rivest estimator can produce robust 

population estimates provided radio-collar sample sizes are 

adequate (Alaska Department of Fish and Game 2011; 

Harper 2013). Analysis of post-calving surveys of the 

Western Arctic Herd with 90-100 radio-collared caribou 

indicated that the Rivest estimates were generally very 

similar to the totals counted on photos, suggesting that the 

herd had effectively been censused or counted almost 

entirely (Alaska Department of Fish and Game 2011; Harper 

2013). The biggest challenge of the post-calving survey 

method remains the possibility of caribou not aggregating 

sufficiently for photos due to poor weather conditions. As 

has happened with other herds, issues with portions of the 

herd not aggregating resulted in unsuccessful post-calving 

surveys of the BE herd in 2001, 2009, and 2012, and created 

challenges in BE surveys flown in 2000, 2005, and 2006.  

MANAGEMENT CONSIDERATIONS 
   The preferred population estimate for the BE caribou herd 

in   2010   from   July of   122,697 ±   31,756    adults     had 

overlapping confidence intervals with the June strata-based 

survey estimate of 114,472 ± 15,845 adults, and differed by 

6.7% of the post-calving estimate. The alternate extrapolated 

estimate (B) of 120,880 ± 13,398 ≥2-year-old caribou 

basedon strata-based estimates of all cows divided by the sex 

ratio was very similar to the Rivest July estimate. Because 

we suspect that the June strata-based estimate of 114,472 ≥1-

year-old caribou slightly under-estimated the bulls, yearlings 

and non-breeding cows in the herd, we suggest that the July 

estimate of 122,697 adult caribou is likely closest to the true 

population size (≥1-year-old caribou) for the BE herd in  

2010. This estimate had a CV of 13.2%, an acceptable 

variance below Pollock et al.’s (1990) 20% benchmark, and 

the other Rivest models all generated very similar herd 

estimates. The biggest problem in using the post-calving 

survey for this herd has been the lack of herd-wide 

aggregation that has occurred in several attempted surveys of 

this herd; attempted surveys in 2001 (Patterson et al. 2004), 

and in 2009 and 2012 in the present authors’ experience 

resulted in failed surveys and no population estimate.    
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   The estimate of breeding females from the June survey had 

a CV of 9.3% and the estimate of ≥1-year-old caribou in the 

June survey area had a CV of 6.0%, both of which should be 

acceptable for management purposes. Heard and Williams 

(1990) and Boulanger et al. (2011) emphasized the 

importance of size and trend in the breeding female sector of 

the herd to its dynamics. The extrapolated estimates of ≥2-

year-old caribou remain rough estimates of herd size, as 

described by Heard (1985). The more recent approach to the 

extrapolation (B) developed by Campbell et al. (2016) uses 

only one ratio calculation and results in a lower variance than 

the earlier extrapolation (A) which uses 2 ratios. The BE 

2010 estimate from this method of 120,880 was within 1.5% 

of the post-calving estimate of 122,697 and this approach 

may be preferable for June surveys where there are adequate 

radio-collar numbers to define the full distribution of all 

cows.  

   The June and July 1993 surveys of the George River herd 

by Couturier et al. (1996) differed somewhat from the 

methods and calculations we used, but the June and July 

1993 George River population estimates showed good 

agreement. Statistically, this is a sample size of just 2 

comparisons, and true herd size was not known in either case. 

However, the correspondence of the 2 pairs of estimates 

suggests that both survey methods are fundamentally sound, 

if carried out with adequate radio-collar numbers, field 

techniques that emphasize high precision, and appropriate 

analyses. Management recommendations about harvest or 

other factors (e.g., WRRB 2016) are generally based on a 

range in herd sizes and take other factors like trend and key 

demographic indicators into account (PCMB 2010; 

ACCWM 2014). In the case of the BE herd in 2010, the 

management plan (ACCWM 2014) would have identified 

the herd as in the green “high numbers” phase based on all 

the estimates generated from the June and July 2010 surveys. 
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ABSTRACT 
 

Previous modeling of barren-ground caribou demographics and harvest for the Bathurst 

and Bluenose-East herds was carried out under a limited range of demographic scenarios 

to evaluate the likely consequences of varying levels and sex ratio of harvest. The modeling 

in this report was carried out to assess risk associated with harvest in a wider range of 

conditions, to generate more general results that could be applicable to multiple herds 

varying in size and trend. A deterministic model was used with a caribou herd of 100,000 

with low, moderate and high calf productivity and low, moderate and high levels of adult 

survival. Harvest levels modeled ranged from 0-8,000, and sex ratio of the harvest varied 

from 0-100% cows. Time-steps of three and six years were used to match the frequency of 

recent Government of the Northwest Territories population surveys of most caribou herds. 

With low adult survival, herd trend is likely to be negative and a substantial harvest would 

increase the risk of greater decline. Herds with high survival and high calf productivity can 

tolerate substantial harvest levels. Power to detect declines within three years was limited 

to larger scale (>31%) declines in herd size. Bull-cow ratios were sensitive to male and 

female harvest levels with increases in bull-cow ratios when female harvest was higher. 

Case studies of the Bathurst and Bluenose-East herds using the most recent demographic 

information suggest that harvest should be very conservative, given herd size, trend and 

relatively low cow survival in these herds. Recommended harvest should be re-assessed 

frequently because a herd’s productivity and survival rates can change quickly. Results of 

the harvest modeling were used to develop approaches to recommending harvest level and 

sex ratio based on herd risk status, including a simple rule of thumb approach. 
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INTRODUCTION 
 

In the wake of declines in all barren-ground caribou herds monitored by the Government of 

the Northwest Territories (GNWT) in the early 2000s, harvest management was 

recommended by co-management boards and implemented for the Cape Bathurst, 

Bluenose-West and Bathurst herds (Adamczewski et al. 2009, Boulanger et al. 2011). 

Population modeling was carried out in 2009-2010 to assess acceptable hunter harvest 

(number and sex ratio) for the Bathurst herd compatible with providing the herd a strong 

opportunity to recover (see Boulanger and Adamczewski 2015 and Boulanger et al. 2011). 

 

Long-term management planning for these herds, the Bluenose-East herd (e.g. ACCWM 

2014), and for the Beverly and Qamanirijuaq herds is either completed or underway. 

Management recommendations for harvest for multiple herds at various population sizes 

and trends will be needed. The purpose of this paper is to demonstrate a modeling process 

that can be used to estimate the risk of harvest for a population based upon its relative size 

and trend. The modeling is intended to provide guidelines that could be used by co-

management boards or governments to complement harvest management strategies 

developed through co-management processes. The modeling does not address harvest 

allocation. We also recognize that harvest recommendations and herd-based plans will 

reflect other criteria, knowledge and views, in addition to biological considerations.  



 

2 

 

Figure 1. Relative levels of risk as a function of population trend and size. 
 

It is important to remember that other factors that influence caribou, such as weather in all 

seasons, predation, and cumulative effects of development, will continue to affect each 

herd. In addition, barren-ground caribou herds have long been known to fluctuate widely 

in numbers over time (Zalatan et al. 2006, Bergerud et al. 2008). Caribou harvest 

management will need to be flexible and adaptive to shifting conditions for each herd. 
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METHODS 
 

The underlying model used for simulations was similar to the demographic model used for 

the Bathurst and Bluenose-East herds (Boulanger and Adamczewski 2015, Boulanger et al. 

2011, Boulanger 2016 In Prep.). Because this was a deterministic model, no variation was 

simulated in model parameters.  

 

This model attempts to define the relative risk to a herd of various harvest strategies as 

evaluated at three and six years. This approach is meant to emulate the management 

process where harvest levels are initially set based upon herd size with usually less 

knowledge about population trend. Therefore, managers often are faced with only knowing 

one of the axes in Figure 1 when setting harvest levels. However, if surveys are conducted 

at three year intervals then it should be possible to re-evaluate trend and population size. 

Therefore, simulations are tailored to ask what risk category a herd would be at three years 

after a harvest regime is imposed. 

 

Selection of Input Parameters 
Parameters were selected to span the most commonly observed values in caribou herds. 

Model parameters were based upon ranges of adult survival (Figure 2) and levels of 

productivity (as indicated by calf-cow ratios) (Figure 3) observed for various caribou 

herds. Adult female survival is directly related to herd trend (Figure 2) so adult survival 

rates also dictated overall herd trend with smaller scale changes dictated by productivity 

levels. 
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Figure 2. Empirical relationship between caribou adult cow survival rates and population 
rate of change (courtesy of Don Russell, coordinator, CARMA Network, personal 
communication). 
 

 

Figure 3. Ranges of spring (March-April) calf-cow ratios for the Bathurst herd (1985-2012) 
and Bluenose-East (2007-12) caribou herds. 
 

Productivity was modeled as the product of calf survival and fecundity (the relative 

proportion of adult females that produce a calf each year). Productivity in this context 

would be the proportion of calves that survive their first year of life relative to the number 
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of adult females that gave birth to calves on the calving ground in the previous year. The 

actual measure that is available for productivity is calf-cow ratios recorded in late winter at 

about ten months of age and therefore an initial step of modeling was to calibrate 

productivity values so that they spanned the observed range of calf cow ratios. This was 

done by adjusting calf survival values (which vary more than fecundity) to produce calf-

cow ratios that ranged from 0.2-0.5 (Figure 3). We note that calf-cow ratios were relatively 

unaffected by adult female survival values (Figure 4), with a slight tendency for higher 

values if adult female survival was lower. 

 

 

Figure 4. Productivity values with corresponding calf-cow ratios. Various values of adult 
survival (Saf) are given. Other parameters are listed in Table 1. 
 

Other parameter values were based upon relationships from the OLS model analysis of the 

Bathurst herd (Boulanger et al. 2011) (Table 1). Namely, yearling survival was set equal to 

adult female survival and bull survival was assumed to be 80% of the value of adult female 

survival. The initial bull-cow ratio was set at 0.43 which was the average value of estimated 

bull-cow ratios for the Bathurst herd from 2004-12 (range=0.36-0.56) and the estimated 

value for the Bluenose-East herd in 2010. As discussed later, these assumptions should be 
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re-considered for herds that have actual demographic parameter estimates since they 

assume demography that is similar to the Bathurst herd (a declining herd) and the 

Bluenose-East herd (the bull-cow ratio). 

 

One point that is important to note is that productivity is partially influenced by adult 

female survival given that higher survival of adult females means that more calves will be 

produced in a given year. For example, for simulations the initial number of adult females 

(out of the herd size of 100,000) was 69,930. The actual number that produced calves was 

determined by the product of adult survival and fecundity. Thus higher adult survival 

values resulted in higher numbers of breeding females (Table 1). 
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Table 1. Initial parameterization of simulations. Productivity was the product of calf 
survival and fecundity. Initial breeding females was the product of initial cows (69,930 
*adult survival* fecundity). Asymptotic λ values for females and calf cow ratios are also 
given.  

Survival 
Scenario 

Productivity 
 

Survival 
 

   Fecundity 
 

Initial Female Trend CC* 
ratios 

 

  Cow Bull Calf Yearling  Breed 
F N* 

λ Spring Fall 

Low 0.14 0.77 0.62 0.16 0.77 0.85 45,769 0.83 0.21 0.40 

  0.26 0.77 0.62 0.30 0.77 0.85 45,769 0.87 0.32 0.46 

  0.38 0.77 0.62 0.45 0.77 0.85 45,769 0.90 0.40 0.50 

  0.51 0.77 0.62 0.60 0.77 0.85 45,769 0.94 0.47 0.52 

Moderate 0.14 0.85 0.68 0.16 0.85 0.85 50,524 0.91 0.20 0.38 

  0.26 0.85 0.68 0.30 0.85 0.85 50,524 0.95 0.30 0.45 

  0.38 0.85 0.68 0.45 0.85 0.85 50,524 0.99 0.38 0.49 

  0.51 0.85 0.68 0.60 0.85 0.85 50,524 1.02 0.45 0.51 

High 0.14 0.90 0.73 0.16 0.90 0.85 53,496 0.96 0.19 0.38 

  0.26 0.90 0.73 0.30 0.90 0.85 53,496 1.00 0.29 0.44 

  0.38 0.90 0.73 0.45 0.90 0.85 53,496 1.04 0.37 0.48 

  0.51 0.90 0.73 0.60 0.90 0.85 53,496 1.08 0.43 0.51 

*Breed F N = Breeding Female Number; CC = Calf: Cow  

 

The combinations of productivity and adult survival resulted in asymptotic λ values for the 

female segment of the population ranging from 0.83-1.08 which corresponded to an annual 

17% decrease up to an 8% increase respectively (Figure 5). At low cow survival rates 

(0.77), the expected population trend was negative at all levels of productivity. 
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Figure 5. Trend in female population size as a function of productivity and adult female 
survival. 

 

Selection of Risk Thresholds 
The next step in the modeling process was to assign simulation outcomes to risk categories 

for the herd as evaluated in three and six years. To do this, the relative risk zones in Figure 

1 were assigned categories based on herd size and annual rate of population change. As 

with Figure 1, higher rates of decline were considered acceptable for larger herd sizes but 

as herd size decreased the risk of serious decline were considered less acceptable.  
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Table 2. Thresholds of risk as a function of trend and population size.  
 

  

Population Size (thousands) 

Lambda 
% 

change <30 30-60 60-90 
90-
120 >120 

>1.1 >10% 5 4 3 2 1 

1.02-1.09 2-9% 10 8 6 4 2 

0.98-1.02 
-2 to 
+2% 15 12 9 6 3 

0.9-0.98 -10 to -2 20 16 12 8 4 

<0.9 <-10% 25 20 15 10 5 

 

In the context of Table 2, risk levels associated with green and yellow were considered 

acceptable, risk zones of orange were considered to be of concern, and risk zones of red 

and black as not acceptable (warranting strong consideration of harvest restriction). 

 

Case Studies for Bluenose-East and Bathurst Herds 
The simulations conducted assumed a starting herd size of 100,000 caribou as a 

benchmark. We also ran a set of simulations that were tailored to the Bluenose-East and 

Bathurst herds to further illustrate the application of the generic harvest model across two 

different combinations of herd size and trend. 
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RESULTS 
 

The relative risk of various harvest strategies was evaluated graphically with harvest levels 

as the x-axis and percent cows as the y-axis at three years (Figure 6) and at six years 

(Figure 7). Figures 6 and 7 present a wide range of outcomes specific to combinations of 

cow survival rate, calf productivity, harvest levels and harvest sex ratio. These graphs can 

also be viewed in a simpler manner: graphs with substantial amounts of green and yellow 

represent situations with relatively little risk of significant decline, while graphs with 

substantial red or black represent situations with a high risk of serious decline. 

 

Included were results with zero harvest which corresponded to the farthest left cells on 

each plot. The relative amount of harvest pressure increased with increasing x-axis values 

but also with increasing y-axis values since the harvest would include more females. When 

evaluated at three years, it can be seen that the highest risk categories corresponded to the 

low survival and low productivity (0.14-0.25); herds with these conditions would be 

declining with zero harvest. In most other scenarios risk was moderate to low. However, 

this result was potentially misleading since a decreasing population would only have three 

years to decrease therefore the longer-term risks of various harvest strategies may not be 

as evident. If the same simulations are evaluated at six years then risk levels become higher 

for all of the low survival scenarios, for the medium survival scenarios if productivity 

<0.25, and for the high survival scenarios if productivity ≤0.14) (Figure 7). This result 

highlights the need for frequent re-evaluation of harvest strategies at three year intervals 

especially if the initial harvest strategy places a herd into a higher risk category.  

 

In general, the lowest risk situations were herds with high adult survival and high calf 

productivity; these herds could tolerate substantial harvest levels, including cow harvest. 

These conditions were last seen in the Northwest Territories caribou herds in the early 

1980s. In herds with low adult survival, a declining trend was expected with no harvest, 

thus any significant harvest would increase the risk of rapid decline. 
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One question that would be related to adaptive management is whether the effects of 

different harvest strategies could be detected within three years. Power analyses (Figure 8) 

were also evaluated graphically to explore this question. In Figure 8, red or green cells 

indicate that a negative or positive change would be detected in breeding female estimates. 

It can be seen that decreases would be detectable for the low survival scenario regardless 

of harvest when productivity was low (<0.25) and at higher harvest levels when 

productivity was higher. Declines would only be detectable at higher harvest levels in the 

medium and high survival scenarios when productivity was low.  
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Productivity Low survival Medium survival High survival 

0.14 
Spring 
CC=0.20 

   
0.25 
Spring 
CC=0.30 

   
0.38 
Spring 
CC=0.38 

   
0.51 
Spring 
CC=0.44 

   

 
Figure 6. Relative risk of various harvest strategies when evaluated at three years. Risk 
categories are defined in Table 2. 

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

  Risk: Extreme  
High 

Moderate  
Low   

Minimal 



 

13 

Productivity Low survival Medium survival High survival 

0.14 
Spring 
CC=0.20 

   
0.25 
Spring 
CC=0.30 

   
0.38 
Spring 
CC=0.38 

   
0.51 
Spring 
CC=0.44 

   

 
Figure 7. Relative risk of various harvest strategies when evaluated at six years. Risk 
categories are defined in Table 2. 
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Productivity Low survival Medium survival High survival 

0.14 
Spring 
CC=0.20 

   
0.25 
Spring 
CC=0.30 

   
0.38 
Spring 
CC=0.38 

   
0.51 
Spring 
CC=0.44 

   

 
Figure 8. Power to detect change at three years based on various harvest levels. Red 
denotes that a negative trend was detected (at least 31% decline) whereas orange would 
be a non-detectable decline, yellow a non-detectable increase and green a detectable 
increase of at least 31%. 
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One important indicator of herd status is the bull-cow ratio which can signal a depletion of 

bulls when harvest is strongly bull-oriented. In general bull-cow ratios should remain high 

enough to ensure that breeding success is not reduced. However, naïve interpretation of 

bull-cow ratios can be misleading given that a ratio can also increase if the cow population 

size is decreasing relative to bulls (due to cow harvest or other factors). Figure 9 displays 

simulation results in terms of bull-cow ratios with higher risk indicated by red and black 

cells. Moderate and lower risks are indicated by orange and yellow whereas minimal risk 

(an increase in bull-cow ratio) is indicated by green. A grey cell indicates an increase in 

bull-cow ratio compared to the initial value that was partially due to a decrease in cow 

population size. In this case, an increasing bull-cow ratio would be misleading. From this it 

can be seen that higher bull harvest caused extreme risk (black cells) in scenarios where 

productivity is <=0.38. Grey areas (decreasing cows relative to males) could occur at higher 

harvest levels when the majority of the harvest is cows. In general, if productivity is above 

0.38 then moderate harvest of bulls results in acceptable risk in terms of bull-cow ratios. 
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Productivity Low survival Medium survival High survival 

0.14 
Spring 
CC=0.20 

 
  

0.25 
Spring 
CC=0.30 

 
  

0.38 
Spring 
CC=0.38 

 
 

 

0.51 
Spring 
CC=0.44 

 
 

 

 
Figure 9. Bull-cow ratios after three years. Grey areas indicate higher bull-cow ratios that 
are partially due to declining cows and therefore should be interpreted cautiously. A value 
of 0.43 means a bull:cow ratio of 43 bulls: 100 cows. 

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

%
 C

ow
s

0

20

40

60

80

100

Harvest

0 2000 4000 6000 8000

  Bull-cow ratio: <0.23 
0.23-0.33 

0.33-0.38 
0.38-0.43 >0.43 (females declining) 

>0.43 



 

17 

The results of these simulations can be used to gauge relative levels of risk associated with 

harvest levels assuming an initial population size of 100,000 adult caribou. A relevant 

question is how risk varies with population size and proportion of the population 

harvested. We plotted the proportion of the adult herd harvested as a function of herd size 

after three years of simulations (Figure 10). From this it can be seen that overall risk is 

related to herd size with larger proportions of harvest acceptable when herd size is larger. 

However, it can be also seen that factors such as overall trend, and the proportion of 

females harvested will also influence risk. In fact, in the case of the simulations, herd size 

and trend are correlated at year three since only simulations with negative trends would 

cause a reduced total herd size. Harvest rates greater than 5% are only likely to be 

acceptable when a herd is large and has high survival and productivity. A good knowledge 

of a herd’s demographics is essential in defining acceptable harvest recommendations. 

 

Figure 10. Proportion of herd harvested versus herd size at year three of simulations. 
Colors correspond to risk categories (Table 2). 

 
 

Case Study: Applying Harvest Modeling to the Bluenose-East and Bathurst Herds 
Recent modeling for the Bathurst herd and Bluenose-East herd has suggested that adult 
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(Boulanger and Adamczewski 2015, Boulanger 2016 In prep.). We therefore applied the 

results of recent studies for these herds to the harvest model to assess relative risk of herd 

at assumed harvest levels. We used estimates of demographic parameters from recent 

analyses conducted as part of the Bathurst 2012 survey (Boulanger et al. 2014a) and 

Bluenose East 2013 survey (Boulanger et al. 2014b). A summary of demographic estimates 

is given in Table 3. 

Table 3. Indicators for Bathurst and Bluenose-East herds from analyses conducted from 
the 2012 Bathurst and 2013 Bluenose-East calving ground surveys (Boulanger et al. 2014a, 
Boulanger et al. 2014b). 
Indicator Herd 

 Bathurst (2009-12) Bluenose-East (2010-13) 
Adult female survival 0.78 0.75 (harvest of 2,600 

assumed) 
Adult male survival  0.71 0.62 (harvest of 1,400 

assumed) 
Productivity 0.38 0.26 
Herd size 2012: 34,690 (CI=24,934-

44,445) 
2013: 68,295 (CI=40,655-

62,849) 
Population trend  0.99 (CI=0.86-1.08) 0.87 (CI=0.85-0.91) 
Last Bull-cow ratio 2012: 0.57 (CI=0.51-0.64) 2013: 0.426 (CI=0.39-0.46) 
Annual harvest  <1,000 2,800-4,000 
Proportion females 
harvested 

0-40% 65% 

Approximate proportion N 
harvested 

1%* 4-6% 

*Reported harvest for Bathurst has been <300/year but there is uncertainty as to true 
harvest due to overlap with Bluenose-East on winter range. A harvest of 300 is assumed 
here. Reported Bluenose-East harvest since 2010 has averaged 2,800/year but may be 
under-reported. A harvest of 2,800-4,000 is assumed here. 

 

The population size and trend for the Bathurst herd puts it in the orange “moderate risk” 

category (box 12 in Table 2) mainly because the overall trend appears to be stable. The 

Bluenose-East herd also is placed into the orange (box 12) mainly because of the steep rate 

of decline even though the population size is still substantially larger than in the Bathurst 

herd. In both herds it is likely that substantial harvest will increase risk of serious decline.  
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The low levels of survival for the Bathurst and Bluenose-East put them into the lower 

survival scenario simulations (Table 1) with productivity at 0.38 for the Bathurst and 

productivity close to 0.26 for the Bluenose-East. We re-ran the harvest model with starting 

population sizes, bull survival rates and bull-cow ratios that were based on the 2012 

(Bathurst) and 2013 (Bluenose-East) calving ground survey and evaluated the results 

based upon the low survival (0.77)-productivity=0.38 scenario for the Bathurst and low-

survival-productivity=0.26 scenario for the Bluenose-East. The boxes predicting herd 

status for each herd at three years, power to detect change in three years, and bull-cow 

ratios are shown in Figure 11. 

 

For both herds the majority of simulation outcomes result in a red risk category across 

most scenarios. If there is no harvest or harvest is low (<1,000) then the Bluenose-East 

remains in the orange category. This suggests that if lower survival levels continue the herd 

status will go into the red from the orange zone given likely harvest levels (Table 2). This is 

because of the low estimated survival values for both herds. For the Bathurst, levels of 

harvest of 2,000 or more result in the highest risk category (black) further demonstrating 

that this herd cannot tolerate significant harvest given its relatively low size. For Bluenose 

East, high harvest levels (>7,000) could also put the herd in the black zone given the 

relatively low level of productivity. In both cases power to detect decline in three years is 

high. For the Bluenose-East, bull-cow ratios will be reduced especially if bull harvest is 

high. If cow harvest is high (100%) and harvest is greater than 4,000 then bull-cow ratios 

could increase due to reduction in cow population size compared to bull population size 

(grey squares). 

 

Interpretation of bull-cow ratios is more challenging given that bull-cow ratios were high 

(0.57) in 2012 for the Bathurst herd which placed it in the green zone in Figure 9. In this 

case, reduction of bull-cow ratios would not cause a significant risk to the herd since this 

level suggests there are a high proportion of bulls in the herd relative to cows. However, 

simulation results suggest that given the estimated ratios of bull and cow survival rates it is 
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possible that the bull-cow ratio could increase (grey squares) under current levels of 

productivity (0.38) which would be partially due to female mortality. This is explained 

further in the Bathurst 2012 survey report (Boulanger et al. 2014b). Note that this effect 

becomes more pronounced if there is any female harvest mortality. Therefore, we suggest 

that any changes in bull-cow ratio for this herd be interpreted cautiously and in unison 

with other indicators. 
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Indicator Bathurst 
Low survival (0.77) 
Productivity=0.38 

Bluenose-East 
Low survival (0.77) 
Productivity=0.26 

Herd status in three years 
(Figure 7). 
Using initial N as starting point. 
 
Orange indicates moderate risk 
(Table 2)  
 
Red indicates a high risk  
 
Black indicates extreme risk.   
Power to detect change at three 
years (Figure 8) 
 
Red indicates that decline would 
be detectable. 

  
Bull-cow ratios after three years 
(Figure 9) 
 
Grey indicates cows declining.   
 
Green indicates high (>0.43) b/c 
ratio 
 
Red: bc=0.23-0.33 
 
Black: bc<0.23  

 

Figure 11. Herd indicators from harvest simulations as applied to the Bathurst and 
Bluenose-East herds with starting herd sizes and bull-cow ratios as listed in Table 3. 
Evaluations would occur at three years after population surveys assuming constant survival 
and productivity rates. Survival and productivity scenarios are detailed in Table 2. 
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DISCUSSION 
 

The results of these simulations illustrate how survival and productivity need to be 

considered when evaluating the risk of various harvest strategies. Demographic analyses of 

the Bathurst and Bluenose-East herds indicate lower natural survival rates suggesting that 

herds are declining even without harvest pressure (Boulanger et al. 2014a, b). Therefore, 

assessment of additional risk of decline due to harvest pressure is required given that a 

constant harvest on a declining population can accelerate population declines (Boulanger 

et al. 2011). 

 

Adult survival rates determine the relative robustness of the herd to harvest and other 

perturbations whereas productivity ensures replacement of caribou. Monitoring of 

survival, productivity, and population size are therefore essential elements in sound 

population management. Even if collar sample sizes are low, it is still possible to estimate 

relative survival rates using the OLS model as has been done with the Bathurst and 

Bluenose-East herds. If survival estimates are not available, then consideration of relative 

trend and levels of productivity may give an indication of survival. The following sequence 

of steps could be used to initially assess likely survival values. 

1. What is the trend of the herd? 
2. What was the level of productivity in the previous years? 
3. Given levels of productivity—is trend due to survival or productivity? 
a. If it is productivity then trend will most likely be less steep 
b. If it is survival then trend will be steeper 
4. Divide harvest/female N—what proportion is being harvested? 

  

These simulations are a simplification of herd dynamics in that they assume that 

demographic parameters are constant across individuals and time (White 2000). In reality, 

all demographic parameters vary and therefore the most appropriate way to view the 

future trajectory of a population as influenced by harvest is as a range of outcomes or 

probabilities of different target harvest levels (Boulanger and Adamczewski 2015, 

Boulanger et al. 2011, Boulanger 2013 In Prep.). The best use of the simulation results in 
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this paper is to define general areas of higher risk. For example, simulations show that if 

productivity is low then only low to moderate harvest is acceptable to ensure that longer-

term risk to the herd is minimized. 

 

The simulations in this report assume that initial bull-cow ratios were similar to the 

Bathurst and Bluenose-East herds in recent years. The eventual bull-cow ratios at three 

and six year intervals were then influenced by bull and cow survival and relative levels of 

recruitment into the bull and cow segments of the herd, which would be related to 

productivity level. If initial bull-cow ratios were higher then it would be expected that a 

higher level of bull harvest might be possible. We note certain cases where increasing bull-

cow ratios may be due to a decreasing cow population size and therefore naïve 

interpretation of ratios may be misleading. We suspect that a declining female segment of 

the population may be one reason for the increase of bull-cow ratios with the Bathurst herd 

(Boulanger et al. 2014a). 

 

The initial herd size of 100,000 was based upon an average level of herd size to allow 

generalization of model results. However, when possible, a more exact analysis specific to a 

herd under particular conditions that considers variation in demography may be needed to 

assess risk of harvest. Harvest levels should always be considered in relation to overall 

herd size given that a harvest level of 5,000 will impact a herd of 25,000 very differently 

than a herd of 100,000 or a herd of 350,000 (Bathurst herd in 1990s). If bull-cow ratios and 

related demographic parameters are available, then simulations that are more tailored to 

individual herds should be pursued, as detailed in the Bathurst and Bluenose-East case 

studies. Deterministic simulations such as those documented in this paper could be useful 

to assess risk of harvest levels. Unlike stochastic simulations, deterministic simulations can 

be run very quickly and the methods presented in this manuscript should provide an 

intuitive way to interpret results. Stochastic simulations would provide the best 

assessment of risk with focused harvest strategies given that variation in demographic 

parameters would be considered. Consideration of stochastic variation would be most 
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meaningful when herd size is smaller (<50,000 caribou) in which case temporal and 

demographic variation may have a larger impact on herd status compared to larger herd 

sizes. 

 

The case studies of the Bluenose-East and Bathurst highlight one of the most important 

messages of this exercise which is that caribou demographics are likely to be temporally 

dynamic and therefore assessment of risk due to harvest or due to estimated survival rates 

should be undertaken frequently. 
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APPENDIX A: HARVEST RECOMMENDATIONS FOR BARREN-GROUND CARIBOU 
BASED ON HERD RISK STATUS: A RULE OF THUMB APPROACH 

 

Background 
The Advisory Committee for the Cooperation on Wildlife Management (ACCWM)’s 

management plan for the Cape Bathurst, Bluenose-West and Bluenose-East caribou herds 

(ACCWM 2014) identifies an approach to hunter harvest management that assumes each 

herd will cycle between high and low numbers. Four colored zones are defined for each 

herd as (a) low (red), (b) decreasing (orange), (c) increasing (yellow), or high (green). 

Thresholds for transitions between these zones are defined based on the range of 

estimated herd sizes for the three herds, and harvest recommendations are proposed 

based on which zone the herd is in. 

 

This approach is intuitive and pragmatic. However, there are two potential issues with this 

approach: (1) herds do not always cycle predictably, and (2) at best, reliable population 

estimates for the three herds only extend back to the late 1980s. Consequently, the basis 

for defining historic high and low levels and the associated thresholds between zones may 

sometimes be limited1. The Department of Environment and Natural Resources (ENR) has 

developed additional “rules of thumb” approach to help in defining harvest 

recommendations based on a herd’s risk status, particularly its size and trend. This 

approach should be complementary to the type of recommendations on harvest in the 

ACCWM plan (2014) or other management plans. Harvest recommendations are meant to 

be revisited as new information on a given herd’s risk status becomes available. The rule of 

thumb approach described here was based in large part of the general harvest modeling 

described in the main body of this report. 

                                                             
1 The Fortymile herd in Alaska/Yukon numbered an estimated 568,000 in 1920, then declined rapidly and between 1940 
and 1990 (50 years) remained between about 6,000 and 50,000 (Valkenburg et al. 1994). Bergerud et al. (2008) re-
constructed approximate numbers of the George River (GR) herd in Labrador/Quebec from various sources and 
concluded that the herd reached high numbers around 1800, 1890, and 1990. Between 1890 and 1950, the GR herd was 
thought to have had two smaller peaks in numbers in about 1910 and 1925, with successively lower low numbers around 
1900, 1920 and then 1940-1950. What constitutes a “high” and “low” herd size is less easily defined under these 
conditions. 
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Harvest Management Context in the Northwest Territories 
In the Northwest Territories (NWT), management of barren-ground caribou harvest is a 

shared responsibility between governments, co-management boards and communities. 

Recommendations and decisions about caribou harvest should in part reflect biological 

realities; that is, what the herd can tolerate. Management plans may also define varying 

priorities or goals for a herd; for example, recommended harvest for a herd might be 

different if the priority is maximizing hunting opportunities than if the priority is herd 

growth. The purpose of the approach described here is to help define a range of acceptable 

harvest options for a caribou herd based on its risk status. These options should be 

revisited in an adaptive manner when new information on the herd’s risk status becomes 

available. Recommendations and decisions on harvest management will ultimately reflect a 

range of considerations, in particular the requirements of land claims and treaties, and 

management priorities defined through co-management. 

 

Harvest Modeling for Caribou 
Population modeling was conducted to assess the likely effects of harvest varying in scale 

(% of herd) and sex ratio for herds varying in population size and trend. This work, along 

with earlier harvest/population modeling, was described in the main body of this report.  

Significance of Harvest to Barren-ground Caribou Herds 
How harvest affects a caribou herd depends on a number of factors. Key ones are:  

a) the herd’s trend (increasing, stable, declining);  
b) the rate (%) of the harvest in relation to herd size; and 
c) the sex ratio of the harvest (proportion of cows in the harvest). 
 

 
Herd trend: Increasing herds usually have high calf productivity and high adult survival 

rates; consequently, they are best able to withstand substantial hunter harvest. Modeling 

suggests that herds with high cow survival, sustained high calf productivity, and rapid rates 

of increase can tolerate annual harvest rates of up to 5-8% and continue to grow or be 

stable. These demographic conditions have not been observed in NWT's herds since the 

early 1980s. Conversely, herds with a declining natural trend usually have low calf 
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productivity and low adult survival; consequently, mortality rates already exceed the rate 

at which yearling caribou are added to the herd. Under these conditions, harvest rates as 

low as 1-2% may increase the rate of decline. 

 
For example, modeling of the Bluenose-East herd in 2012 suggested that if the herd’s 

increasing trend and good calf recruitment as observed in 2010 continued, a harvest of 

3,000 (2.5% of the 2010 herd size estimate of 122,000) was likely compatible with a stable 

herd. However, a decline in herd size was likely with a harvest of 5,000-6,000 (4-5% of 

estimated herd size in 2010).  

 
Harvest as % of herd size: A harvest of 5,000 cows from a large and stable herd of 350,000 

caribou is expected to have relatively little impact on the herd, since only a small fraction of 

the herd is harvested (just over 1%). However, a harvest of 5,000 cows from a herd of 

30,000 would be 16.7% of the herd. A caribou herd could never produce enough young to 

sustain this level of harvest. 

 
Harvest management plans or actions taken for a number of herds across Canada (e.g. 

Porcupine, George River, Cape Bathurst, Bluenose-West, Bluenose-East, and Bathurst) 

include possible harvest closure at very low numbers for conservation to allow the herd its 

greatest opportunity to recover. 

 
Harvest of cows and bulls: Harvest of cows affects herds more strongly than harvest of bulls. 

Removing a breeding cow takes out the cow, the calf she is carrying, and all future calves 

she may produce. Although over-harvesting bulls is also not desirable, a healthy bull can 

breed many cows, while each cow typically only carries one fetus. The effect of harvesting a 

high proportion of cows is strongest in declining herds and the least in increasing herds 

with high calf productivity. Emphasis on bull harvest over cow harvest should be greatest 

in declining herds and/or herds at low numbers, and least in herds increasing and/or at 

high numbers. 

 
Sustainable and acceptable harvest: Sustainable harvest from wildlife populations can be 

defined as harvest that does not cause a population to decline. By this definition, no harvest 
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is sustainable from a caribou herd that has a declining natural trend. A limited harvest may 

be still be considered acceptable for declining caribou herds, with the understanding that 

substantial harvest (particularly that of cows) from a declining herd increases the risk of 

more rapid and extensive decline. 

 

Rule of thumb approach to harvest based on herd risk status 
 
 
 
 
 
 
 

 

 

 

 

 

Figure 1. Assessment of risk status based on herd size and trend. 

Herd risk status based on size and trend: Figure 1 shows how risk status of a caribou herd 

could be defined based on its size and trend (red - high risk; yellow - medium risk; green - 

low risk). A herd at relatively high numbers and increasing rapidly is at low risk of 

significant decline (green), while a herd already at low numbers and declining rapidly is at 

high risk of further significant decline (red). Recommendations on harvest would begin 

with a risk assessment of the herd. 

 

Other measures of herd risk status: As described in the draft ACCWM caribou management 

plan, monitoring of caribou includes other indicators such as late-winter calf:cow ratios, 

fall bull:cow ratios, health and condition assessment, harvest, and information about 

predator numbers, herd accessibility, environmental indicators, and disturbance on the 

landscape. Information from people on the land is often the first indicator of change on the 
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caribou range. These indicators could serve as additional ways of assessing the herd’s risk 

status after herd size and trend are considered. Sustained low calf:cow ratios, caribou in 

consistently poor condition, high wolf numbers and increased levels of disturbance might 

be used to assess a herd as being at greater risk. 

 

Basing harvest level and sex ratio on herd risk status: Figure 2 (below) shows how the rate 

(% of herd) and sex ratio of harvest could be adjusted to the herd’s risk status. Acceptable 

harvest as a percentage of the herd should be limited in high-risk herds (1% or less of the 

herd) and increase to 2, 3 and 4% of the herd in lower-risk herds. In herds at very low risk 

and high numbers, harvest of 5% or greater would be acceptable. Emphasis on harvest of 

bulls-only or a high percentage of bulls in the harvest would be greatest in high-risk herds, 

while either-sex harvest would be acceptable in low-risk herds. A higher overall harvest 

rate could be considered in medium-high risk herds if it is predominantly a bull harvest; for 

example, this approach was used in harvest recommended for the Bluenose-West herd in 

2007 (harvest rate of 4% and a bull biased harvest (80% bulls)). 

 

Figure 2. Suggested approach to recommending rate and sex ratio of harvest depending on 
a herd's risk status. 

 

This approach could be used to define a range of options for harvest rate (% of herd) and 

harvest sex ratios appropriate to a herd of a particular size and trend, with consideration of 

other indicators. Additional indicators suggesting high risk might be low calf recruitment, 

poor condition assessed by hunters, accessibility of the herd’s range to hunters, and 

substantial disturbance on key parts of the herd's range. In addition, consideration should 
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be given to objectives for the herd: an emphasis on herd growth would be consistent with a 

lower harvest rate and a higher emphasis on bull harvest. An adaptive approach would 

include regular reviews of up-to-date information on herd status and reported harvest, and 

adjusting recommended harvest as needed. This approach would rely on on-going reliable 

reporting of harvest (numbers and sex ratio) by all hunters, whether the herds are large or 

small, and increasing, stable or declining. 

 

Examples of rule of thumb approach applied to harvest recommendations  
In 2009, the Cape Bathurst herd was at very low numbers compared to earlier estimates 

(less than 2,000), with a stable trend and improving recruitment. All harvest had been 

closed for this herd in 2007. The herd’s range is small and easily accessed by hunters. This 

herd’s status could be assessed as High Risk given its very low numbers or Very High Risk 

based on its very low numbers and continued high accessibility. Continued harvest closure 

would help maximize the herd’s opportunity to recover. If harvest was considered, it would 

likely be at a low rate (1% or less of the herd) with a high emphasis on a bull-only or 

predominantly bull harvest. 

 

In 2010, the Bluenose-East herd was estimated at about 122,000 with an increasing trend 

and good recruitment (Adamczewski et al. 2014). Based on the herd’s trend and relatively 

large size, it would likely be assessed as being at Low-Medium risk. If the management goal 

was to give priority to a stable trend and a strong chance of continued herd growth, a 

conservative approach to harvest would be 2-3% of herd size with strong promotion of bull 

harvest. A more liberal approach to harvest would be 4% of the herd with a sex ratio 

including a substantial percentage of cows. This approach would give priority to 

maximizing harvest opportunities but would carry a higher risk of population decline.  

 

Since 2010, the Bluenose-East herd was declined substantially to about 68,000 in 2013 and 

at a more rapid rate, to about 38,600 caribou in 2015 (see Boulanger et al. 2016 In Prep.). 
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Its large loss of numbers and rapid rate of decline would place it in a high risk category 

where any further harvest would need to be carefully considered and should include a high 

bull or all bull component. 

 

Table 1 (below) includes a summary of the rule of thumb approach that includes possible 

approaches to resident and commercial harvest of caribou. The underlying elements of the 

summary are borrowed from management plans or proposed harvest management for the 

Porcupine, George River, Bathurst, Beverly, Qamanirijuaq, Bluenose-West, Bluenose-East 

and Cape Bathurst herds, and harvest modeling carried out by ENR for the Bathurst and 

Bluenose-East herds. 

 

Table 1. Rule of thumb approach to recommending rate and sex ratio of harvest for barren-
ground caribou based on risk status, with possible approaches to Aboriginal, resident and 
commercial harvest.  
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6.2. Approaches to Achieve Objectives 
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Objective 2: Monitor barren-ground caribou, their habitat, and key factors and threats that 
may be affecting the status and health of herds in the NWT. 
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Objective 3: Fill knowledge gaps, using traditional, community, and scientific knowledge, 
to enhance responsible and respectful barren-ground caribou conservation. 
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Objective 4: Conserve and protect barren-ground caribou populations and their habitat. 
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Objective 5: Provide education and promote respect for barren-ground caribou, their 
habitat, and conservation initiatives. 
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Follow the links below to view the How we count caribou, calving ground photo survey video submitted 
by the Government of Northwest territories. 

 

English 

https://buff.ly/2wsN9Ad 

 

Inuinnaqtun 

https://buff.ly/2SYREdr 

 

Inuktitut 

https://buff.ly/2T0ffuf 
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February 14, 2020 
 
Daniel Shewchuk, Chair 
Nunavut Wildlife Management Board 
Box 1379 
Iqaluit, NU   X0A 0H0 
Email: receptionist@nwmb.com 
 
Re: Nunavut Wildlife Management Board In-person Public Hearing to Consider the 
Government of Nunavut’s Proposal to Decrease the Total Allowable Harvest for Bathurst 
Caribou from 30 to 0 
 
Dear Mr. Shewchuk: 
 
The following written submission, supporting documents and presentation are submitted on 
behalf of the Wek’èezhìı Renewable Resources Board (WRRB), to be considered during the 
Nunavut Wildlife Management Board’s (NWMB) public hearing for the Kǫ̀k’èetı̀ ekwǫ̀ (Bathurst 
caribou) herd, scheduled for March 5-6, 2020 in Cambridge Bay, NU. The Board wishes to thank 
the NWMB for granting the WRRB ‘party’ status at the hearing, which permits the Board to 
make a presentation, respond to any questions, and observe the remainder of the hearing. 
 
The WRRB has a mandate for wildlife, plant and forest management in Wek’èezhìı and adheres 
to the principles and practices of conservation in fulfilling its duties. The Board shares 
responsibility for managing and monitoring the Kǫ̀k’èetı̀ ekwǫ̀ herd. The Board’s written 
submission, supporting documents, and PowerPoint Presentation, entitled “The Wek’èezhìı 
Renewable Resources Board & 2019 Bathurst Caribou Herd Proceeding”, provides the NWMB 
with additional information about the involvement of the WRRB in management of the Kǫ̀k’èetı̀ 
ekwǫ̀ herd in the Northwest Territories (NWT), specifically Wek’èezhìı, and Nunavut. 
 
Kǫ̀k’èetı̀ ekwǫ̀ (Bathurst Caribou) Herd Management in NWT 
Since its inception in 2006, the WRRB has been invested in managing the Kǫ̀k’èetı̀ ekwǫ̀ herd.  
The Board has conducted four proceedings to address caribou harvest limitations in 2007, 2010, 
2016, and 2019 for a herd that has continued a declining trend since 2003. Reports from the 2010 
and 2016 proceedings and Government of the Northwest Territories (GNWT) and Tłı̨chǫ 
Government (TG) responses are available on the WRRB website.  
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2019 Proceeding 
In January 2019, the TG and GNWT submitted the Joint Proposal on Management Actions for 
the Bathurst Ɂekwǫ̀ (Barren-ground caribou) Herd 2019-2021 to the Board, outlining proposed 
management actions for the Kǫ̀k’èetı̀ ekwǫ̀ herd in Wek’èezhìı.  The management actions 
proposed by TG and GNWT in the Joint Proposal were grouped under the five categories: 
harvest, predators, habitat and land use, and education as well as research and monitoring. More 
specifically, TG and ENR proposed continuing a herd-wide total allowable harvest of zero for 
the Kǫ̀k’èetı̀ ekwǫ̀ herd. Following an initial assessment of the management proposal, the Board 
determined that a Level 2 review was appropriate, as per its Rule for Management Proposals. 
Therefore, the Board established a proceeding and an online public registry on February 4, 2019.   
 
As per Section 12.5.5(a)(i) of the Tłı̨chǫ Agreement, the WRRB has sole responsibility for 
making a final determination with respect to a TAH for a population or stock of wildlife in 
Wek’èezhìı. In making its decision about harvest limitations, the WRRB considered the risks to 
the herd from a recent high rate of decline, uncertainties about the underlying mechanisms for 
the decline and the importance of Ɂekwǫ̀ (barren-ground caribou) for Tłı̨chǫ citizens to thrive – 
physically, spiritually, and culturally. The WRRB determined that a TAH of zero shall be 
continued for all users of the Kǫ̀k’èetı̀ ekwǫ̀ herd within Wek’èezhìı for the 2019/20 and 2020/21 
harvest seasons. Additionally, the WRRB recommended additional management actions related 
to predators, habitat and land use, education, and research and monitoring.  
For the NWMB’s consideration, the WRRB submits the following supporting documents:  

• WRRB’s 2019 Kǫ̀k’èetı̀ Ekwǫ̀ Reasons for Decision Report, entitled “Reasons for 
Decisions Related to a Joint Proposal for the Management of the Kǫk’èetı̀ Ekwǫ̀ 
(Bathurst Caribou) Herd” 

• Summary of the WRRB’s 2019 Kǫ̀k’èetı̀ Ekwǫ̀ Reasons for Decision Report  
• Response from the GNWT and TG to the WRRB’s 2019 Kǫ̀k’èetı̀ Ekwǫ̀ Reasons for 

Decision Report  
• Implementation Tracking Table for the WRRB’s 2019 Kǫ̀k’èetı̀ Ekwǫ̀ determinations and 

recommendations 
 
Long-term Management Planning and Range Management 
Since 2013, the Board has participated in long-term management planning processes with TG 
and GNWT, as well as organizations from Nunavut, to develop a management and range plan for 
the herd. The WRRB was pleased to support the final Bathurst Caribou Range Plan in 2019 and 
looks forward to its implementation. The Bathurst Caribou Advisory Committee continues its 
work developing a management plan. The WRRB looks forward to its completion and 
implementation in 2020.  
            
Conclusion 
With the Kǫ̀k’èetı̀ ekwǫ̀ herd in such a perilous state, the Board believes that all peoples who  
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harvest the herd must do their part to ensure the herd’s recovery.  Users and managers must act 
now, in whatever ways possible, to protect the herd so future recovery may be possible.  With 
harvest of the Kǫ̀k’èetı̀ ekwǫ̀ herd closed in the NWT, the WRRB encourages the NWMB to 
take a similar approach to the protection of Kǫ̀k’èetı̀ ekwǫ̀ in Nunavut. 
 
The WRRB looks forward to continuing a collaborative relationship with the NWMB regarding 
barren-ground caribou.  If you have any questions, please contact the office at (867) 873-5740 or 
jpellissey@wrrb.ca. 
 
Sincerely, 

 
Joseph Judas 
Chair 
 
Attachments 
 
Cc Jason Akearok, Executive Director 

Nunavut Wildlife Management Board 
 
Hon. Shane Thompson, Minister 
Environment & Natural Resources, GNWT 
 
Erin Kelly, A/Deputy Minister 
Environment & Natural Resources, GNWT 
 
Karin Clark, A/Director of Wildlife 
Environment & Natural Resources, GNWT 
 
Grand Chief George Mackenzie 
Tłı̨chǫ Government 
 
Laura Duncan, Tłįchǫ Executive Officer 
Tłı̨chǫ Government 
 
Tammy Steinwand-Deschambeault, Director 
Department of Culture and Lands Protection, Tłı̨chǫ Government 
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• WRRB is a co- management 

board established by the 

Tłįchǫ Agreement

• Board acts in the public 
interest; considers the 
interests of all users in making 
decisions

Wek’èezhìı Renewable Resources Board





Working together to take care of wildlife, 
forests, plants and protected areas in 

Wek’èezhìı for present and future generations

ɂełexè ɂegha ̀laı̀dè dıı tıc̨h'aa ̀dı̀ı, dèk'eè ɂası̀ı
dehshe, ɂeyıgots'ǫ dııdzęę̀ ts'ǫ ɂıd̨aa ̀ ghà

Wek'èezhı̀ı k'èè gogha ̀ wek'èhodı̀



• Inter-relatedness of wildlife, land and people

• Conservation and precautionary principle

• Use of best information available to inform 

decision making

o Tłįchǫ knowledge 

o Scientific knowledge

o Expert opinion

“Strong Like Two People”

Considerations

S.Beaumont, WRRB



2019 Bathurst Caribou Herd Proceeding

B.Tracz, WRRB 
J. Nagy, ENR

• Joint Proposal on Management Actions for the Bathurst 
Ɂekwǫ̀ (Barren-ground caribou) Herd 2019-2021 

• Proposed actions: harvest, predators, habitat and land 

use, education, and research and monitoring 



• The WRRB determined that a total allowable harvest of 

zero shall be continued for all users of the Bathurst 

caribou herd within Wek’èezhìı for 2019-2021

• Implications of emigration on the herd

Harvest



Predators

• Determination of sighting rates or predators and the 

criteria used to determine the annual targeted removal

• Completion of a biological and management feasibility 

assessment for grizzly bear and wolverine



Education
• Discussion about priorities and solutions for food 

security

• Exchange of information about the reasons and 

factors for caribou declines



Research & Monitoring

• Development of a herd-specific 

adaptative management 

framework with thresholds linked 

to specific management actions

• Collection of climate change 

observations during the Ekwǫ̀
Nàxoède K’è program



Users and managers must act now, in 

whatever ways possible, to protect the 

herd so future recovery may be possible



Thank you

WRRB contact info:

102A, 4504-49th Ave, Yellowknife

jpellissey@wrrb.ca, 867-873-5740 

WRRB
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Summary of the Wek’èezhìı Renewable Resources Board’s report, entitled “Reasons for 
Decisions Related to a Joint Proposal for the Management of the Kǫk’èetı ̀Ekwǫ̀ (Bathurst 
Caribou) Herd” 
 
The Wek’èezhìı Renewable Resources Board (WRRB) is responsible for wildlife management in 
Wek’èezhìı and shares responsibility for managing and monitoring the Kǫ̀k’èetı̀ ekwǫ̀ (Bathurst 
caribou) herd. In November 2018, the Department of Environment and Natural Resources 
(ENR), Government of the Northwest Territories (GNWT) reported that, in their view, the 
Kǫ̀k’èetı̀ ekwǫ̀ herd had continued to decline significantly. 
 
The Kǫk’èetı̀ ekwǫ̀ herd is at its lowest recorded size, with GNWT and Tłı̨chǫ Government (TG) 
stating that “the current small and declining number of mature caribou in the Bathurst herd is a 
critical conservation status”. The herd has declined from approximately 472,000 in 1986 to 
about 8,200 in 2018, based on the latest calving ground survey in June 2018. This is an 
unprecedented decline in herd size, approximately 98% over the last 32 years. While the small 
herd size is startling, the Board is more alarmed by the accelerated rate of decline of 29% per 
year since 2015 and what the future holds for the Kǫk’èetı̀ ekwǫ̀ herd. 
 
In January 2019, the TG and GNWT submitted the Joint Proposal on Management Actions for 
the Bathurst Ɂekwǫ̀ (Barren-ground caribou) Herd 2019-2021 to the Board, outlining proposed 
management actions for the Kǫ̀k’èetı̀ ekwǫ̀ herd in Wek’èezhìı. The management actions 
proposed by TG and GNWT in the Joint Proposal were grouped under the five categories: 
harvest, predators, habitat and land use, and education as well as research and monitoring. More 
specifically, TG and ENR proposed continuing a herd-wide total allowable harvest of zero for 
the Kǫ̀k’èetı̀ ekwǫ̀ herd. Following an initial assessment of the management proposal, the Board 
determined that a Level 2 review was appropriate, as per its Rule for Management Proposals. 
Therefore, the Board established a proceeding and an online public registry on February 4, 2019.   
 
The WRRB concluded, based on current evidence and its decision made in 2016, that a serious 
conservation concern continues to exist for the Kǫ̀k’èetı̀ ekwǫ̀ herd and that additional 
management actions are vital for herd recovery. In making its decision about harvest limitations, 
the WRRB considered the risks to the herd from a recent high rate of decline, uncertainties about 
the underlying mechanisms for the decline and the importance of Ɂekwǫ̀ (barren-ground caribou) 
for Tłı̨chǫ citizens to thrive – physically, spiritually, and culturally. 
 
The WRRB determined that a TAH of zero shall be continued for all users of the Kǫ̀k’èetı̀ ekwǫ̀ 
herd within Wek’èezhìı for the 2019/20 and 2020/21 harvest seasons. 
 
As the Mobile Core Bathurst Caribou Conservation Area (MCBCCA) continues to be utilized to 
implement the zero TAH, the WRRB recommended that the effectiveness of the zone in 
achieving Kǫ̀k’èetı̀ ekwǫ̀ conservation goals be quantitatively assessed while considering both 
overlap with adjacent herds and inadvertent harvesting. As monitoring of the Kǫ̀k’èetı̀ ekwǫ̀ 
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harvest is crucial for management decisions, the Board recommended that TG hire additional 
community monitors. 
 
The 2018 calving ground survey report made it clear that emigration has become a significant 
factor contributing to the decline of the Kǫ̀k’èetı̀ ekwǫ̀ herd. This information is new and adds a 
deeper level of uncertainty to the future of the herd. The WRRB recommended that TG and 
GNWT provide a plain language description of their positions regarding the implication of 
emigration on Kǫ̀k’èetı̀ ekwǫ̀, and how it will influence adaptive management of the herd.  
 
To improve our understanding of the role of predators on the decline of the Kǫ̀k’èetı̀ ekwǫ̀ herd, 
the WRRB recommended that TG and GNWT provide the WRRB with information on the 
sighting rates of predator and the criteria to be used in determining the targeted number of 
predators to be removed annually. Additionally, the WRRB is to be provided with the criteria for 
Dìga (wolf) removal based on (i) dìga sightings during Kǫk’èetì ekwǫ̀ composition surveys and 
(ii) likely exposure of Kǫk’èetì ekwǫ̀ to dìga associated with neighbouring herds during the 
winter season.  
 
The Enhanced North Slave Dìga Harvest Incentive Program is being used as a method of dìga 
removal on the winter range of Kǫ̀k’èetı̀ and Sahtì ekwǫ̀ (Bluenose-East caribou). To ensure that 
this program is contributing to conservation efforts of Kǫ̀k’èetı̀ ekwǫ̀, the Board recommended 
that the location and number of dìga harvested are provided to the Board each year and that 
criteria are developed to measure the effectiveness of the program, based on scientific and 
traditional knowledge.  
 
TG runs a Community-based Harvest Training Program and the WRRB recommended that the 
location and number of dìga harvested be provided to the Board as well as an assessment of how 
the training will contribute to future dìga harvesting and management. Additionally, the Board 
recommended that TG and GNWT coordinate the Enhanced North Slave Dìga Harvest Incentive 
Program and the Community-based Dìga Harvest Training Program to determine their role in 
removing the targeted number of dìga. 
 
The WRRB is currently working on a Sahcho (grizzly bear) biological and management 
feasibility assessment. In order to improve efficiencies, the Board recommended that Nǫ̀gha 
(wolverine) be included in this assessment.  
 
The WRRB acknowledged that the range of the Kǫ̀k’èetı̀ and Sahtì ekwǫ̀ extends beyond 
Wek'èezhìı and the Northwest Territories. However, there has been a lack of progress on the 
joint management of predators and land management across territorial borders. As such, the 
Board recommended that GNWT and TG develop a draft agreement and timelines to jointly 
manage the Kǫ̀k’èetı̀ and Sahtì ekwǫ̀ in cooperation with other co-managers. 
 
Tłı̨chǫ community members as well the general public should be made aware of the status of the 
ɂekwǫ̀ and should be made aware about efforts being made to halt their decline. The WRRB 
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recommended that the successes and challenges of TG’s Ekwǫ̀ Nàxoède K’è program be 
communicated to the Tłı̨chǫ communities and schools.  
 
The decline of Kǫ̀k’èetı̀ ekwǫ̀ affects the well-being of Tłı̨chǫ citizens and the Board 
recommended that TG and GNWT discuss priorities and solutions for food security. The Board 
also recommended that TG and GNWT exchange information about ɂekwǫ̀ regarding the reasons 
for the declines and the factors which continue to affect the declines. 
 
Time is now of the essence for the management of Kǫ̀k’èetı̀ ekwǫ̀ and the Board supported the 
increase of population surveys to every two years but noted that efforts should be made to have 
them occur concurrently with neighbouring Sahtì ekwǫ̀ and Beverly/Ahiak herds. The Board also 
supported the implementation of a pregnancy monitoring program utilizing fecal pellet 
collection. 
 
The Board recommended the Tłı̨chǫ Research and Monitoring Program be implemented to 
ensure that both ɂekwǫ̀ and ɂekwǫ̀ habitat monitoring and realistic harvesting numbers are 
recorded in a culturally appropriate manner while feeding into adaptive management. The Board 
recommended that the Ekwò ̨Nàxoède K’è collect on-the-ground climate change observations to 
be incorporated into an adaptive management framework.  
 
The Board recommended that TG and GNWT collaborate with the WRRB to develop a herd-
specific adaptive management framework with thresholds linked to specific management actions. 
 
With the Kǫk’èetì ekwǫ̀ herd in a critical state, there is an urgent need to implement effective 
management actions to halt the decline as soon as possible. The Board’s decisions in this report 
have been structured to have the least impact on ɂekwǫ̀ users and the greatest benefit to ɂekwǫ̀ 
that we can provide at this time. 
 

“… a way of life, in relation to the caribou is described in the Tłı̨chǫ Agreement, which is 
12.1.1, which encompasses our livelihood and we try to capture that in our agreement to 
ensure that we always have a connection to the caribou, the activity around the caribou 
and the ceremonial games that happen around the -- the caribou and the travel. 
Everything that we -- that we had was in relation to the caribou”. 
~ Dr. John B. Zoe, 2019 

 
Users, managers and governments must act now, in whatever way possible, to protect the herd 
and its habitat so that future recovery may be possible. The need is urgent. The Kǫk’èetì ekwǫ̀ 
herd has declined to the point where some cows, possibly to have the best chance to raise their 
calves, have emigrated to a neighboring herd’s calving ground. These changes increase 
uncertainty for co-managers and governments. A collaborative and adaptive management is 
essential to ensure a future for Kǫk’èetì ekwǫ̀.   
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Response to Wek'èezhìı Renewable Resources Board (WRRB) Reasons 
for Decisions Related to a Joint Proposal for the Management of the 

Ko ̨̀k’èetı ̨̀ ekwǫ̨̀ (Bathurst Caribou) Herd  
 

 
DETERMINATION 

 
 
Determination #1-2019 (Kǫk’èetì Ekwo ̨̀)  
The Board determines that a TAH of zero for all users of the Kǫk’èetì ekwo ̨̀  herd for 2019/20 
and 2020/21 harvest seasons. For further clarification, the absolute number of ekwo ̨̀  that can 
be harvested from the Kǫk’èetì ekwo ̨̀  herd in Wek’èezhìı is zero. 
 

Response: ACCEPT 
 
Reasons: Tłı  chǫ Government and GNWT accept this determination for Wek’èezhìi and 
once again thank the Board for its strong focus on conservation and the need to limit 
harvest of this rapidly declining herd. ENR will amend regulations as needed to 
implement this determination in Wek’èezhìi and in the associated caribou management 
zones as soon as practicable. 

 
 

RECOMMENDATIONS 
 
 
Recommendation #1-2019 (Kǫk’èetì Ekwǫ̨̀): Effectiveness of Mobile Zone 
To determine if the MCBCCA is functioning as intended, GNWT and TG will analyze the extent of 
overlap of neighboring herds during early to late winter in order to complete a quantitative 
assessment to evaluate the effectiveness of the MCBCCA and the risk of inadvertent harvesting 
of Kǫk’èetì Ekwǫ̨̀ and report to the WRRB with this assessment by February 1, 2020.  
 

Response: VARY 
 
GNWT varies ‘Recommendation #1-2019’ to say the following: 
 
To determine if the MCBCCA is functioning as intended, GNWT and TG will analyze the 
extent of overlap of neighboring herds during early to late winter in order to complete a 
quantitative assessment to evaluate the effectiveness of the MCBCCA and the risk of 
inadvertent harvesting of Kǫk’èetì Ekwǫ̨̀ and report to the WRRB with this assessment 
by February 1, 2020 March 31, 2020. 
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Reasons: The Tłı  chǫ Government and GNWT agree that the effectiveness of the Mobile 
Core Bathurst Caribou Conservation Area (MCBCCA) should be regularly assessed.  The 
GNWT is currently working on a draft report that documents the development of the 
MCBCCA since 2015, the report also assesses its effectiveness.  This report will include 
maps of the overlap of the Bathurst herd with neighbouring herds in relation to the 
mobile zone.  The report will be completed by GNWT and provided to WRRB by March 
31, 2020.   

 
 
Recommendation #2-2019 (Kǫk’èetì Ekwǫ̨̀)  
To utilize the expertise of harvesters to monitor any inadvertent harvest of Kǫk’èetì ekwò   TG 
will hire up to four community monitors per community to collect and report on harvest data 
monthly throughout the 2019/20 and 2020/21 harvest seasons. 
 

Response: VARY 
 
Reasons: Tłı  chǫ Government varies ‘recommendation #2-2019’ to say the following: 
 
To utilize the expertise of harvesters to monitor any inadvertent harvest of Kǫk’èetì 
ekwò   TG will hire up to four community one community monitor per community to 
collect and report on harvest data monthly throughout the 2019/20 and 2020/21 
harvest seasons. 
 
Reasons: Tłı  chǫ Government thinks that hiring up to 16 people to report on the 
harvesting of the Bathurst herd that has a Total Allowable Harvest (TAH) of zero would 
be an inefficient use of resources. Tłı  chǫ Government aims that monitors can report on 
all harvest activity and not just the Kǫk’èetì Ekwǫ̨̀. 

 
 
Recommendation #3-2019 (Kǫk’èetì Ekwǫ̨̀): Emigration 
By December 1, 2019, in order to provide the WRRB clarity on the status of the Kǫk’èetì ekwǫ̀ , 
GNWT and TG are to provide, in plain language, their positions regarding the implications of 
emigration of Kǫk’èetì ekwǫ̀  to other herds, and how this emigration will influence adaptive 
management.   
 

Response: VARY 
 
Tłı  chǫ Government and the GNWT vary ‘Recommendation #3-2019’ to say the following: 
 
By December 1, 2019 February 28, 2020, in order to provide the WRRB clarity on the 
status of the Kǫk’èetì ekwǫ̀ , GNWT and TG are to provide, in plain language, their 
positions regarding the implications of emigration of Kǫk’èetì ekwǫ̀  to other herds, and 
how this emigration will influence adaptive management.   
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Reasons: There are a number of initiatives contained in these recommendations as well 
as the recommendations contained within the ‘WRRB Reasons for Decision Final Report 
– Sahtì Ekwǫ̀  (Bluenose-East) Herd’ that will take priority and require a large amount of 
work.  We respectfully request more time to respond to this recommendation. 
 
 

 
 
Recommendation #4-2019 (Kǫk’èetì Ekwǫ̨̀): Predator Monitoring 
To improve the understanding of the role of predators on the decline of the herd and increase 
adult and calf survival, GNWT and TG will provide the following to the WRRB: 

1) Sighting rates of dìga, sahcho, golden det’ǫcho, and nǫ̨̀gha during Kǫk’èetì ekwǫ̀  
composition surveys by December 1 each year, beginning in 2019; and, 

2) A set of criteria that will determine the numbers of predators to be targeted for annual 
removal, should the decision be made to do so, by December 1, 2020.  
 
Response: VARY 
 
Tłı  chǫ Government and the GNWT vary ‘Recommendation #4-2019’ to say the following: 
 
To improve the understanding of the role of predators on the decline of the herd and 
increase adult and calf survival, GNWT and TG will provide the following to the WRRB: 

1) Annual sighting rates of dìga, sahcho, golden det'ǫcho, and nǫ̨̀gha during 
Kǫk’èetì ekwò   composition surveys and TG’s Ekwò  Nàxoède K’è program by 
starting December 1 each year 2020 beginning in 2019; 

2) A set of criteria that will determine the numbers of target levels of predators 
dìga to be targeted for annual removal, should the decision be made to do so, 
by December 1, 2020 

 
Reasons: Targets for removal of dìga is feasible by Dec 2020, but it is uncertain at this 
point whether targets for annual removal of grizzly bears, golden eagles, and wolverines 
can be established prior to completion of the respective assessments. Neither GNWT or 
Tłı  chǫ Government consider that there will be removal of eagles, bears, wolverines, and 
we will look to the wolf management plan to help determine what levels of diga may be 
targeted for annual removal. 
 
GNWT will continue to collaborate with GN on monitoring and management of 
predators that may be affecting Bathurst and Bluenose-East caribou.   
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Recommendation #5-2019 (Kǫk’èetì Ekwǫ̨̀): Dìga Harvest 
To ensure that harvest of dìga is contributing to the conservation of Kǫk’èetì ekwǫ̀ : 

1) TG and GNWT should provide to the WRRB the number of dìga to be targeted for 
removal during the harvest season from the Kǫk’èetì ekwǫ̀  winter range by December 1 
each year, beginning in 2019; 

2) TG and GNWT should determine the number of dìga to be targeted for removal based 
on (i) dìga sightings during Kǫk’èetì ekwǫ̀  composition surveys and (ii) likely exposure of 
Kǫk’èetì ekwǫ̀  to dìga associated with neighbouring herds during the winter season; 
and, 

3) TG and GNWT will coordinate the Enhanced North Slave Dìga Harvest Incentive Program 
and the Community-based Dìga Harvest Training Program to determine their role in 
removing the targeted number of dìga.   

 
Response:  VARY 
 
Tłı  chǫ Government and the GNWT vary ‘Recommendation #5-2019’ to say the following: 
 

1) To ensure that harvest of dìga is contributing to the conservation of Kǫk’èetì 
ekwǫ̀ , Tłı  chǫ Government and the GNWT will demonstrate in their wolf 
management proposal for Bathurst and Bluenose-East caribou, target levels for 
wolf removals, management actions / efforts towards wolf removal and 
measures of wolf removal effectiveness using both caribou-centered (eg. 
population size, survival rates) and wolf-centered indicators (e.g. harvest 
numbers, catch per unit effort).  TG and GNWT should provide to the WRRB the 
number of dìga to be targeted for removal during the harvest season from the 
Kǫk’èetì ekwǫ̀  winter range by December 1 each year, beginning in 2019; 

2) TG and GNWT should determine the number of dìga to be targeted for removal 
based on (i) dìga sightings during Kǫk’èetì ekwǫ̀  composition surveys and (ii) 
likely exposure of Kǫk’èetì ekwǫ̀  to dìga associated with neighbouring herds 
during the winter season; and, 

3) TG and GNWT will coordinate the Enhanced North Slave Dìga Harvest Incentive 
Program and the Community-based Dìga Harvest Training Program to determine 
their role in removing the targeted number of dìga.   

 
Reasons: Tłı  chǫ Government and GNWT are currently developing a wolf management 
proposal for Bathurst and Bluenose-East caribou.  This management proposal will 
include monitoring of wolves harvested and criteria for assessing whether these 
removals are effective, using indicators based on wolves and indicators based on 
caribou.  An annual report summarizing wolf removals and assessing the effectiveness of 
the program will be developed and made available to the WRRB.  This will include all 
aspects of the wolf program, including the enhanced incentives program and the Tłı  chǫ 
harvester training program. 
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Recommendation #6-2019 (Kǫk’èetì Ekwǫ̨̀): Enhanced North Slave Dìga Harvest Incentive 
Program 
To help the Board understand the effectiveness of the GNWT’s Enhanced North Slave Dìga 
Harvest Incentive Program on Kǫk’èetì ekwǫ̀ , TG and GNWT will provide a comprehensive 
report on the program to the WRRB by May 31 each year.  The contents of this report will be 
developed in collaboration with the Board and will include, but not be limited to, the following 
information:  

1) Provide the location and number of dìga harvested as a part of the Harvest Incentive 
Program; and, 

2) Provide clear criteria to measure the effectiveness of the Harvest Incentive Program 
based on both scientific and TK.  

 
Response: VARY 
 
Tłı  chǫ Government and the GNWT vary ‘Recommendation #6-2019’ to say the following: 
 
To help the Board understand the effectiveness of the GNWT’s Enhanced North Slave 
Dìga Harvest Incentive Program on Kǫk’èetì ekwǫ̀ , TG and GNWT will provide a 
comprehensive report on the program to the WRRB by May 31 August 1 each year.  The 
annual report will report on the overall wolf management program each year.  This will 
include all components of the proposal including: 

1) harvest levels resulting from the Enhanced North Slave Dìga Harvest Incentive 
Program and other actions;  

2) assigning removals to caribou herd range;  
3) results of research and monitoring programs (collaring and samples collection); 

and, 
4) an assessment of the effectiveness of the program for the year using both 

caribou-centred and wolf-centered indicators.     
 

The contents of this report will be developed in collaboration with the Board and will 
include, but not be limited to, the following information:  

1) Provide the location and number of dìga harvested as a part of the Harvest 
Incentive Program; and, 

2) Provide clear criteria to measure the effectiveness of the Harvest Incentive 
Program based on both scientific and TK.  

 
Reasons: Tłı  chǫ Government and the GNWT feel it would be more appropriate and 
efficient to submit a report on the entire wolf management proposal on an annual basis. 
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Recommendation #7-2019 (Kǫk’èetì Ekwǫ̨̀) 
To help the Board understand the effectiveness of the TG’s Community-based Dìga Harvest 
Training Program, TG and GNWT will provide a comprehensive report on the program to the 
WRRB by May 31 each year. The contents of this report will be developed in collaboration with 
the Board and will include, but not be limited to, the following information: 

1) provide the location and number of dìga harvested as a part of the Harvest Training 
Program; and, 

2) provide an assessment of how the training will contribute to future dìga harvesting and 
management. 

 
Response: VARY 
 
Reasons: GNWT and Tłı  chǫ Government vary ‘recommendation #7-2019’ to say the 
following: 
 
To help the Board understand the effectiveness of the TG’s Community-based Dìga 
Harvest Training Program, TG and GNWT will provide a comprehensive report on the 
program to the WRRB by May July 31 each year. The contents of this report will be 
developed in collaboration with the Board and will include, but not be limited to, the 
following information: 

1) provide the location and number of dìga harvested as a part of the Harvest 
Training Program; and, 

2) provide an assessment of how the training will contribute to future dìga 
harvesting and management 

 
Reasons:  July 31 is a more realistic date because of challenges in the Community-based 
Dìga Harvest Training Program.  This time will be used to reinvigorate the Program. 
 
 

Recommendation #8-2019 (Kǫk’èetì Ekwǫ̨̀)  
To determine the current abundance, trend and distribution of nǫ̨̀gha, GNWT and TG will 
compile existing TK and scientific information for nǫ̨̀gha in the NWT and Nunavut on the 
Kǫk’èetì and Sahtì ekwǫ̨̀ ranges by April 1, 2020. The data will be used by the Grizzly Bear 
Biological and Management Feasibility Working Group to expand the collaborative sahcho 
biological and management feasibility assessment to include nǫ̨̀gha. 
 

Response: ACCEPT 
 
Reasons:  The GNWT notes that scientific evidence to date does not identify wolverines 
as a major predator of barren-ground caribou. Wolverines are primarily scavengers and 
current evidence suggests that their abundance on the Bathurst herd’s range has 
declined as the herd has declined. The standard method of monitoring wolverine 
abundance and distribution has been DNA Mark-Recapture Sampling; the GNWT has 
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conducted monitoring in the Daring Lake area and the diamond mines have had similar 
programs in their areas. GNWT notes that all available information up to 2014 is 
contained in the Species Status Report for Wolverine (Gulo gulo) in the Northwest 
Territories. 
 
 

Recommendation #9-2019 (Kǫk’èetì Ekwǫ̨̀)  
The Board recommends GNWT and TG develop a draft agreement and timelines for joint 
management efforts to manage the Kǫk’èetì and Sahtì ekwǫ̨̀ and their ranges by February 29, 
2020. This draft agreement should be developed in cooperation with the BCAC, the Advisory 
Committee for Cooperation on Wildlife Management, and discussed with the GN wildlife 
officials and NWMB as soon as possible. 
 

Response: VARY 
Tłı  chǫ Government and the GNWT vary ‘Recommendation #9-2019’ to say the following: 
 
GNWT will work with GN to further develop the existing Memorandum of 
Understanding (MOU) for collaboration in the shared management responsibilities of 
wildlife including barren-ground caribou and their ranges by March 31, 2020.  
 
The Board recommends GNWT and TG develop a draft agreement and timelines for joint 
management efforts to manage the Kǫk’èetì and Sahtì ekwǫ̨̀ and their ranges by 
February 29, 2020. This draft agreement should be developed in cooperation with the 
BCAC, the Advisory Committee for Cooperation on Wildlife Management, and discussed 
with the GN wildlife officials and NWMB as soon as possible. 
 
Reasons:   
The GNWT has an MOU with the GN on monitoring and management of shared caribou 
herds, and will develop this MOU further with the GN to specify priorities for the next 
few years. Collaboration at a technical level between GNWT and GN on caribou surveys 
and other programs is extensive, and a minister’s level meeting was held in April 2019 
and another is scheduled in the coming months on management of shared caribou 
herds.  
 
 

Recommendation #10-2019 (Kǫk’èetì Ekwǫ̨̀)  
To increase community understanding of work being done for Kǫk’èetì ekwǫ̨̀, TG will report 
annually, on the successes and challenges of Ekwò   Nàxoède K’è to Tłı  chǫ communities and 
schools. 
 

Response: ACCEPT 
 
Reasons:  Tłı  chǫ Government accepts this recommendation. 
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Recommendation #11-2019 (Kǫk’èetì Ekwǫ̨̀)  
To ensure Tłı  chǫ communities have access to nutritious, safe food that fits their lifestyle and 
provides a healthy diet throughout the year, and in light of a closed harvest on Kǫk’èetì ekwǫ̨̀, 
TG and GNWT will discuss priorities and solutions for food security issues, such as harvesting 
alternative country foods and/or implementing meat replacement programs, with each Tłı  chǫ 
community by March 31, 2020. 
 

Response: ACCEPT 
 
Reasons:  GNWT and Tłı  chǫ Government accept this recommendation and refer to the 
joint answer of GNWT and Tłı  chǫ Government to Recommendation #8-2019 (Sahtì 
Ekwǫ̨̀). GNWT and Tłı  chǫ Government ask for clarification from WRRB on what is meant 
by a “meat replacement” program. 
 
The GNWT will continue to support the Tłı  chǫ Government through funding that is 
provided for alternative sources of country food including, but not limited to, moose 
hunting, Beverly caribou hunting, fish nets, etc. This recommendation will also be 
addressed in part through the implementation of ENR’s Sustainable Livelihoods Action 
Plan in collaboration with many partners. This Action Plan outlines actions related to 
country food research, development of harvesting mentorship and training programs, 
opportunities for youth, and community food systems planning, all of which can include 
focus on alternative foods.  
 

 
 
 
Recommendation #12-2019 (Kǫk’èetì Ekwǫ̨̀)  
To increase public understanding of the need for ɂekwò   management actions, starting in 
January 2020, TG and GNWT will: 

1) exchange information about Kǫk’èetì and Sahtì ekwò   with Tłı  chǫ communities, via focus 
groups and community meetings; and, 

2) produce and distribute educational materials, via radio, television, social media and 
workshops, to the general public about the reasons for the Kǫk’èetì and Sahtì ekwò   
population declines and the factors affecting the declines, including emigration. 

 
Response: ACCEPT 
 
Reasons:  Tłı  chǫ Government will implement paragraph 1 and GNWT will implement 
paragraph 2. 
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Recommendation #13-2019 (Kǫk’èetì Ekwǫ̨̀): Population Surveys 
To ensure timely adaptive management, GNWT will conduct population surveys for Kǫk’èetì 
ekwǫ̀  every two years at the same time as Sahtì ekwǫ̀  and Beverly/Ahiak surveys.  Therefore, 
the next population surveys will take place in June 2020.  
 

Response: VARY 
 

ENR varies ‘Recommendation #13-2019’ to say the following: 
 
To ensure timely adaptive management, GNWT will conduct population surveys for 
Kǫk’èetì ekwǫ̀  every two years at the same time as the Sahtì ekwǫ̀  and Beverly/Ahiak 
surveys.  Therefore, the next population surveys will take place in June 2020.  
 
 Reasons: GNWT plans to carry out population surveys of the Kǫk’èetì and Sahtì ekwǫ̀  
herds every two years, as described in the joint management proposals. The 
Government of Nunavut has been the lead on population surveys of the Beverly caribou.  
GNWT will continue to collaborate with GN on monitoring and management of this 
herd. 
 

Recommendation #14-2019 (Kǫk’èetì Ekwǫ̨̀): Pregnancy Monitoring 
To better monitor the pregnancy rates of the Kǫk’èetì ekwǫ̀  herd, GNWT and TG should 
implement Kǫk’èetì ekwǫ̀  pregnancy monitoring through fecal pellet collection in the winter 
months, every year starting January 2020.  Community members should have the opportunity 
to participate in the collection of fecal pellets on the Kǫk’èetì ekwǫ̀  winter range.   
 

Response: VARY 
 

TG and ENR vary ‘Recommendation #14-2019’ to say the following: 
 
To better monitor the pregnancy rates of the Kǫk’èetì ekwǫ̀  herd, GNWT and TG should 
implement Kǫk’èetì ekwǫ̀  pregnancy monitoring through fecal pellet collection in the 
winter months, every year starting January 2020.  To the extent possible, community 
members should have the opportunity to participate in the collection of fecal pellets on 
the Kǫk’èetì ekwǫ̀  winter range.   
 

 Reasons: Tłıc  hǫ Government will continue to rely on the GNWT Kǫk’èetì ekwǫ̀  caribou 
pregnancy monitoring through fecal pellet collection that is done in conjunction with 
helicopter‐based late winter composition surveys. The GNWT will continue to collect 
fecal samples during late‐winter caribou composition surveys of the Kǫk’èetì ekwǫ̀  herd, 
beginning in March 2020, with an emphasis on obtaining a sufficient number of samples 
and adequate spatial coverage. If in the future Tłıc  hǫ Government is able to collect fecal 
samples through community‐based methods, those could be used to augment samples 
obtained during late‐winter surveys by helicopter. 
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Recommendation #15-2019 (Kǫk’èetì Ekwǫ̨̀)  
To ensure that both ekwò   and ekwò   habitat monitoring, and realistic harvesting numbers are 
recorded in a culturally appropriate manner, and to contribute adaptive management, TG will 
implement the Tłįchǫ Research and Monitoring Program, starting in January 2020 (See 
Appendix H). 
 

Response: VARY 
 
Tłı  chǫ Government varies ‘recommendation #15-2019’ to say the following: 
 
To ensure that both ekwò   and ekwò   habitat monitoring, and realistic harvesting 
numbers are recorded in a culturally appropriate manner, and to contribute to adaptive 
management, TG will implement the Tłįchǫ Research and Monitoring Program, starting 
in January 2020 (See Appendix H). revisit the 2007 report by A. Legat titled “Tłı  chǫ 
Research and Monitoring Program” for the purpose of determining whether aspects not 
already implemented might be useful.  
 
 
Reasons:  Tłı  chǫ Government repeats its answer to Recommendation #16-2019 (Sahti 
Ekwo) and states that the “Tłı  chǫ Research & Monitoring Program” was considered by 
Tłı  chǫ Government between 2010 and 2012 and this resulted in the creation of 
the Tłı  chǫ Research and Training Institute (TRTI) or Dedats'eetsaa. Dedats'eetsaa refers 
to a large culturally significant rock on Tłı  chǫ Lands where people had traditionally used 
to cache and retrieve materials/supplies while traveling to and from the barrens.  The 
name was adopted for the TRTI because it signified a way of storing, retrieving and later 
using the Tłı  chǫ knowledge. Dedats'eetsaa (Tlicho Research and Training Institute) is the 
result of the consideration of the “Tłı  chǫ Research & Monitoring Program”.  Dr. Legat’s 
work provided a foundation to the current program (TRTI), and in the time since the 
creation of Dedats'eetsaa, it has evolved.  Therefore, Tłı  chǫ Government is of the view 
that key components of the “Tłı  chǫ Research and Monitoring Program”, have already 
largely been considered and are being implemented. 
 
 

Recommendation #16-2019 (Kǫk’èetì Ekwǫ̨̀) 
To better understand the effects of climate change on ɂekwò  , TG will systematically collect on-
the-ground climate change observations including but not limited to (i) dry conditions, (ii) 
wildfires, and (iii) lack of vegetation, during the Ekwò  Nàxoède K’è program and the Tłı  chǫ 
Research and Monitoring Program. Results of the monitoring programs should be designed to 
contribute to an adaptive management framework and be reported to the WRRB and GNWT 
annually. 
 

Response: VARY 
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Tłı  chǫ Government varies ‘recommendation #16-2019’ to say the following: 
 
To better understand the effects of climate change on ɂekwò  , TG will systematically 
collect on-the-ground climate change observations including but not limited to (i) dry 
conditions, (ii) wildfires, and (iii) lack of vegetation, during the Ekwò  Nàxoède K’è 
program and the Tłı  chǫ Research and Monitoring Program. Results of the monitoring 
programs should be designed to contribute to an adaptive management framework and 
be reported to the WRRB and GNWT annually. 
 
Reasons:  Tłı  chǫ Government would prefer not to use the adjective "systematically", as 
Tłı  chǫ harvesters will use holistic knowledge to "see" changes on the land. Tłı  chǫ 
Government assume that “systematically” collecting data will be performed with 
technological recording devices (i.e., data loggers, temperature gauges, etc.) which is 
not the main emphasis of a more holistic approach based on Tłı  chǫ knowledge. Tłı  chǫ 
Government also considers that the “monitoring” of wildfires is a difficult task and 
thinks that remote sensing might be the most effective way to do this. Tłı  chǫ 
Government will endeavour to determine how its programs might contribute to 
monitoring wildfires from a traditional perspective.  
 
 

 
 
Recommendation #17-2019 (Kǫk’èetì Ekwǫ̨̀) 
To ensure timelier implementation of management and monitoring actions, WRRB, TG and 
GNWT will collaborate to develop a herd‐specific adaptive management framework with the 
thresholds linked to specific management actions by January 2020, with the WRRB taking a lead 
role for herds in Wek’èezhìı. The framework will take into consideration Tłı  chǫ and scientific 
knowledge, existing management plans, and decisions and recommendations from Boards and 
governments. 
 

Response: ACCEPT 
 
Reasons:  GNWT and Tłı  chǫ Government accept this recommendation. However, GNWT 
and Tłı  chǫ Government note that this WRRB-led herd-specific adaptive management 
framework is slated for a completion date of January 2020 and ask if that completion 
date might be a matter for discussion when the three parties meet for the collaborative 
discussions. 
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Recommendation #18-2019 (Kǫk’èetì Ekwǫ̨̀): Implementation 
To track the progress of implementation of the Board’s recommendations, TG and GNWT will 
provide to the WRRB the following: 

1) An implementation plan for the 2019 recommendations by January 31, 2020 
2) A summary report, within one year of the acceptance or variance of the Board’s 2019 

recommendations, on proposed management actions, including an evaluation of the 
success of implementation of management actions; and, 

3) An updated implementation plan for the 2010 and 2016 recommendations and an 
evaluation of all outstanding recommendations by January 31, 2020. 

 
Response:  VARY 

 
TG and ENR vary ‘Recommendation #18-2019’ to say the following: 

 
To track the progress of implementation of the Board’s recommendations, TG and 
GNWT will provide to the WRRB the following: 

1) An implementation plan for the 2019 recommendations by April 30 January 31, 
2020; 

2) A summary report, within one year of the acceptance or variance of the Board’s 
2019 recommendations, on proposed management actions, including an 
evaluation of the success of implementation of management actions; and, 

3) An updated implementation plan for the 2010 and 2016 recommendations and 
an evaluation of all outstanding recommendations by April 30 January 31, 2020. 

 
Reasons: Tłı  chǫ Government and the GNWT agree with the need to evaluate all of the 
Board’s previous recommendations but the two governments need more time to give 
the Board the updated implementation plans.   
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1.0. Executive Summary  

 

The Wek’èezhìı Renewable Resources Board (WRRB) is responsible for wildlife 
management in Wek’èezhìı and shares responsibility for managing and monitoring the 
Kǫ̀k’èetı̀ ekwǫ̀ (Bathurst caribou) herd. In November 2018, the Department of 

Environment and Natural Resources (ENR), Government of the Northwest Territories 

(GNWT) reported that, in their view, the Kǫ̀k’èetı̀ ekwǫ̀ herd had continued to decline 

significantly and that further management actions were required. 

 

In January 2019, the Tłı̨chǫ Government (TG) and GNWT submitted the Joint Proposal 
on Management Actions for the Bathurst Ɂekwǫ̀ (Barren-ground caribou) Herd 2019-
2021 to the Board, outlining proposed management actions for the Kǫ̀k’èetı̀ ekwǫ̀ herd 

in Wek’èezhìı. The management actions proposed by TG and GNWT in the Joint 

Proposal were grouped under the five categories: harvest, predators, habitat and land 

use, and education as well as research and monitoring. More specifically, TG and ENR 

proposed continuing a herd-wide total allowable harvest of zero for the Kǫ̀k’èetı̀ ekwǫ̀ 

herd. Following an initial assessment of the management proposal, the Board 

determined that a Level 2 review was appropriate, as per its Rule for Management 

Proposals. Therefore, the Board established a proceeding and an online public registry 

on February 4, 2019.   

 

The WRRB concluded, based on current evidence and its decision made in 2016, that a 

serious conservation concern continues to exist for the Kǫ̀k’èetı̀ ekwǫ̀ herd and that 

additional management actions are vital for herd recovery. In making its decision about 

harvest limitations, the WRRB considered the risks to the herd from a recent high rate of 

decline, uncertainties about the underlying mechanisms for the decline and the 

importance of Ɂekwǫ̀ (barren-ground caribou) for Tłı̨chǫ citizens to thrive – physically, 

spiritually, and culturally. 

 

The WRRB determined that a TAH of zero shall be continued for all users of the 

Kǫ̀k’èetı̀ ekwǫ̀ herd within Wek’èezhìı for the 2019/20 and 2020/21 harvest seasons. 
 

As the Mobile Core Bathurst Caribou Conservation Area (MCBCCA) continues to be 

utilized to implement the zero TAH, the WRRB recommended that the effectiveness of 

the zone in achieving Kǫ̀k’èetı̀ ekwǫ̀ conservation goals be quantitatively assessed 

while considering both overlap with adjacent herds and inadvertent harvesting. As 

monitoring of the Kǫ̀k’èetı̀ ekwǫ̀ harvest is crucial for management decisions, the Board 

recommended that TG hire additional community monitors. 

 

The 2018 calving ground survey report made it clear that emigration has become a 

significant factor contributing to the decline of the Kǫ̀k’èetı̀ ekwǫ̀ herd. This information 

is new and adds a deeper level of uncertainty to the future of the herd. The WRRB 
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recommended that TG and GNWT provide a plain language description of their 

positions regarding the implication of emigration on Kǫ̀k’èetı̀ ekwǫ̀, and how it will 

influence adaptive management of the herd.  

 

To improve our understanding of the role of predators on the decline of the Kǫ̀k’èetı̀ 
ekwǫ̀ herd, the WRRB recommended that TG and GNWT provide the WRRB with 

information on the sighting rates of predator and the criteria to be used in determining 

the targeted number of predators to be removed annually. Additionally, the WRRB is to 

be provided with the criteria for Dìga (wolf) removal based on (i) dìga sightings during 

Kǫk’èetì ekwǫ̀ composition surveys and (ii) likely exposure of Kǫk’èetì ekwǫ̀ to dìga 

associated with neighbouring herds during the winter season.  

 

The Enhanced North Slave Dìga Harvest Incentive Program is being used as a method 

of dìga removal on the winter range of Kǫ̀k’èetı̀ and Sahtì ekwǫ̀ (Bluenose-East 

caribou). To ensure that this program is contributing to conservation efforts of Kǫ̀k’èetı̀ 
ekwǫ̀, the Board recommended that the location and number of dìga harvested are 

provided to the Board each year and that criteria are developed to measure the 

effectiveness of the program, based on scientific and traditional knowledge.  

 

TG runs a Community-based Harvest Training Program and the WRRB recommended 

that the location and number of dìga harvested be provided to the Board as well as an 

assessment of how the training will contribute to future dìga harvesting and 

management. Additionally, the Board recommended that TG and GNWT coordinate the 

Enhanced North Slave Dìga Harvest Incentive Program and the Community-based Dìga 
Harvest Training Program to determine their role in removing the targeted number of 

dìga. 

 

The WRRB is currently working on a Sahcho (grizzly bear) biological and management 

feasibility assessment. In order to improve efficiencies, the Board recommended that 

Nǫ̀gha (wolverine) be included in this assessment.  

 

The WRRB acknowledged that the range of the Kǫ̀k’èetı̀ and Sahtì ekwǫ̀ extends 

beyond Wek'èezhìı and the Northwest Territories. However, there has been a lack of 
progress on the joint management of predators and land management across territorial 

borders. As such, the Board recommended that GNWT and TG develop a draft 

agreement and timelines to jointly manage the Kǫ̀k’èetı̀ and Sahtì ekwǫ̀ in cooperation 

with other co-managers. 

 

Tłı̨chǫ community members as well the general public should be made aware of the 

status of the ɂekwǫ̀ and should be made aware about efforts being made to halt their 

decline. The WRRB recommended that the successes and challenges of TG’s ekwǫ̀ 

Nàxoède K’è program be communicated to the Tłı̨chǫ communities and schools.  
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The decline of Kǫ̀k’èetı ̀ekwǫ̀ affects the well-being of Tłı̨chǫ citizens and the Board 

recommended that TG and GNWT discuss priorities and solutions for food security. The 

Board also recommends that TG and GNWT exchange information about ɂekwǫ̀ 

regarding the reasons for the declines and the factors which continue to affect the 

declines. 

 

Time is now of the essence for the management of Kǫ̀k’èetı̀ ekwǫ̀ and the Board 

supported the increase of population surveys to every two years but notes that efforts 

should be made to have them occur concurrently with neighbouring Sahtì ekwǫ̀ and 

Beverly/Ahiak herds. The Board also supported the implementation of a pregnancy 

monitoring program utilizing fecal pellet collection. 

 

The Board recommended the Tłı̨chǫ Research and Monitoring Program be implemented 
to ensure that both ɂekwǫ̀ and ɂekwǫ̀ habitat monitoring and realistic harvesting 

numbers are recorded in a culturally appropriate manner while feeding into adaptive 

management. The Board recommended that the Ekwò ̨Nàxoède K’è collect on-the-

ground climate change observations to be incorporated into an adaptive management 

framework.  

 

The Board recommended that TG and GNWT collaborate with the WRRB to develop a 

herd-specific adaptive management framework with thresholds linked to specific 

management actions. 

 

2.0. Introduction 

 

By 2018, the Kǫk’èetı ̀ekwǫ̀ herd was at its lowest recorded size, with GNWT and TG 

stating that “the current small and declining number of mature caribou in the Bathurst 
herd is a critical conservation status”.1 The herd has declined from approximately 

472,000 in 1986 to about 8,200 in 2018, based on the latest calving ground survey in 

June 2018 (Figure 1). This is an unprecedented decline in herd size, approximately 98% 

over the last 32 years. While the small herd size is startling, the Board is more alarmed 

by the accelerated rate of decline of 29% per year since 2015 and what the future holds 

for the Kǫk’èetı ̀ekwǫ̀ herd. 

 

 
1 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf


_____________________________________________________________________________________________ 
WRRB Proceeding Report & Reasons for Decision – Kǫk’èetı ̀Ekwǫ̀ (Bathurst Caribou) Herd           9 
October 4, 2019 
 

 
Figure 1. Bathurst Caribou Population (by survey year).2 

 

Despite best efforts to halt it, the decline of the Kǫk’èetı̀ ekwǫ̀ herd has continued. The 

herd rapidly declined from 2006-2009 and the WRRB made the difficult decision to 

severely restrict harvests in 2010. The decision seemed to be justified when the herd’s 

numbers stabilized between 2009 and 2012.3 Unfortunately, the decline again 

accelerated and, in 2016, the WRRB determined that the total allowable harvest (TAH) 

should be zero, which caused distress and hardship for harvesters. Despite halting 

harvest, the decline in the Kǫk’èetı̀ ekwǫ̀ herd continued, which indicated that 

harvesting was not the only cause of low adult ɂekwǫ̀ survival. As such, the WRRB, in 

2016, made recommendations to increase ɂekwǫ̀ survival and offset natural hardships 

for ɂekwǫ̀ by increasing dìga harvesting, conducting a feasibility assessment for dìga 

management, and supporting habitat conservation and monitoring.  

 

In 2019, the Board received evidence that the causes of the decline are now more 

complicated as some collared cows moved to the neighboring Beverly/Ahiak herd’s 

calving ground in 2018 and 2019, which has added emigration as a cause of the decline 

in Kǫk’èetı̀ ekwǫ̀ herd size. 

 

The reduced herd size and extent of the decline, as of June 2018, is reported in the 

2019 Joint Proposal, entitled “Joint Proposal on Management Actions for the Bathurst 
Ekwǫ̀ (Barren-ground caribou) Herd: 2019 – 2021” (the “Joint Proposal”) (Appendix A).4 

 
2 https://www.enr.gov.nt.ca/en/services/caribou-de-la-toundra/bathurst-herd.  
3 Ibid. 
4 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 

https://www.enr.gov.nt.ca/en/services/caribou-de-la-toundra/bathurst-herd
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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TG and GNWT submitted the Joint Proposal on January 22, 2019. Since the Board was 

not required to consider a change in harvest restrictions, i.e. the TAH remained at zero, 

the WRRB undertook a Level 2 management proposal review, as per its Rule for 

Management Proposals.5 The Board implemented review procedures, which included 

an open public comment period from February 4 to April 5, 2019.  

 

The short-term goal of the 2019 Joint Proposal’s proposed management actions is to 

halt the Kǫk’èetı̀ ekwǫ̀ herd’s decline and promote recovery over the period of 2019 to 

2021. The long-term goal of the Joint Proposal is recovery of the herd to a level which 

meets community needs and where sustainable harvesting is once again possible within 

Mǫwhì Gogha Dè Nı̨ı̨tłèè. 

 

The Joint Proposal is clear that the Kǫk’èetı̀ ekwǫ̀ herd is in “a critical conservation 
status that requires implementation of an integrated suite of recovery management 
actions”.6 Despite these goals, the Joint Proposal also states that the proposed specific 

management actions will not halt the decline.7 This puts the herd in a fragile and 

perilous position.  

 

This report describes the WRRB’s assessment of the evidence on the record and is the 

basis for the Board’s determinations and recommendations. 

 

3.0. The Board and Its Authorities 

 

3.1. WRRB Mandate & Authorities 

 

The WRRB is responsible for the wildlife management functions set out in the Tłı̨chǫ 

Agreement in Wek’èezhìı 8 and shares responsibility for the management and 

monitoring of the Kǫk’èetı̀ ekwǫ̀ herd. The WRRB is a co-management tribunal 

established by the Tłı̨chǫ Agreement to exercise advisory and decision-making 

responsibilities related to wildlife, forest, plant and protected areas management in 

Wek’èezhìı (Figure 2). The Board’s legal authorities came into effect at the time the 

Tłı̨chǫ Agreement was ratified by Parliament.9 Section 12.1.5 of the Agreement requires 

the Parties10 to manage wildlife based on the principles of conservation, on an 

 
5 https://www.wrrb.ca/sites/default/files/REV%20FINAL%20Rule%20-%20Management%20Proposals%20-
%2016oct18.pdf. 
6 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
7 Ibid. 
8 Section 12.1.2 of the Land Claims and Self-Government Agreement Among the Tłįchǫ and the Government of the 
Northwest Territories and the Government of Canada, Indian Affairs and Northern Development, Ottawa, 2003 
(hereinafter the “Tłįchǫ Agreement”). 
9 Tłı̨chǫ Land Claims and Self-Government Act, S.C. 2005, c.1. Royal assent February 15, 2005. See s.12.1.2 of the 
Tłı̨chǫ Agreement. 
10 This includes the Tłı̨chǫ Government, the Government of the Northwest Territories and the Government of Canada. 

https://www.wrrb.ca/sites/default/files/REV%20FINAL%20Rule%20-%20Management%20Proposals%20-%2016oct18.pdf
https://www.wrrb.ca/sites/default/files/REV%20FINAL%20Rule%20-%20Management%20Proposals%20-%2016oct18.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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ecosystemic basis and in an adaptive fashion.11 The WRRB’s major authorities and 

responsibilities in relation to wildlife are further set out in Chapter 12 of the Tłı̨chǫ 

Agreement.12  

 

 
 

Figure 2. Wek’èezhìı Management Area.13 

 

As required by Sections 12.5.1 and 12.5.4 of the Tłı̨chǫ Agreement, any Party14  

proposing a wildlife management action in Wek’èezhìı must submit a management 
proposal to the WRRB for review. This includes the establishment or adjustment of a 

TAH. Prior to making a recommendation, the WRRB must consult with any body that 

has authority over that wildlife species both inside and outside of Wek’èezhìı. Under 
Section 12.5.5 of the Agreement, the WRRB has sole responsibility for making a final 

determination with respect to a TAH for Wek’èezhìı.  
 

 
11 See Section 12.1.5 paragraphs (a) and (d) of the Tłı̨chǫ Agreement. 
12 See Section 12 of the Tłı̨chǫ Agreement. 
13 Department of Culture & Lands Protection, Tłįchǫ Government. 2014. 
14 As defined in the Tłı̨chǫ Agreement, “Parties” mean the Parties to the Agreement, namely the Tłı̨chǫ, as 
represented by the Tłı̨chǫ Government, the Government of the Northwest Territories and the Government of Canada. 
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The WRRB acts in the public interest. It is an institution of public government, which 

makes its decisions on the basis of consensus. Part 12.1 of the Tłı̨chǫ Agreement 

requires the coordination of the functions of governments (authorities whose 

responsibilities include wildlife management among other functions).15 The WRRB 

works closely with Tłı̨chǫ communities, TG, and GNWT. The Board also collaborates 

with other territorial government departments, such as Lands and Industry, Tourism and 

Investment, and federal government departments, such as Environment and Climate 

Change Canada, Fisheries and Oceans Canada, and Crown-Indigenous Relations and 

Northern Affairs Canada (CIRNAC). In addition, the WRRB works with other wildlife 

management authorities, Indigenous organizations and stakeholders. 

 

Wildlife management is a central and vital component of the Tłı̨chǫ Agreement.16 The 

rights of Tłı̨chǫ citizens to use wildlife for sustenance, cultural, and spiritual purposes 

are protected by the Tłı̨chǫ Agreement and the Constitution17, subject to the 

management framework set out in Chapter 12.  
 

The WRRB is bound by the Tłı̨chǫ Agreement if it is contemplating any limitation to 

Tłı̨chǫ citizens’ harvesting, including any limitation to the harvesting of Kǫk’èetı ̀ekwǫ̀. 

More specifically, Section 12.6.1 specifies that a TAH level shall be determined for 

conservation purposes only and only to the extent required for such purposes.18 The 

Tłı̨chǫ Agreement defines conservation as follows: 

 

“conservation” means 
(a) the maintenance of the integrity of ecosystems by measures such as 
the protection and reclamation of wildlife habitat and, where necessary, 
restoration of wildlife habitat; and 
(b) the maintenance of vital, healthy wildlife populations capable of 
sustaining harvesting under the Agreement. 

 

In addition to the substantive legal protection for Tłı̨chǫ citizens’ harvesting rights set out 

in the Tłı̨chǫ Agreement, the WRRB is also bound by the requirements of fairness. 

Section 12.3.10 gives the Board the authority to order a public hearing on a wildlife 

management proposal and makes it mandatory for the WRRB to hold a public hearing 

when it intends to consider establishing a TAH in respect of a species or a population 

such as the Kǫk’èetı ̀ekwǫ̀ herd.  

 

 

 
15 See Section.12.1.4 of the Tłı̨chǫ Agreement. 
16 See Section.12.1.1 of the Tłı̨chǫ Agreement. 
17 Constitution Act. 1982. Section 35. 
18 See Section 12.6.1 of the Tłı̨chǫ Agreement. 
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3.2. Rule for Management Proposals 

 

Under Section 12.3.6, the WRRB has the authority to make rules respecting the 

procedure for making applications to the Board. The WRRB has developed a Rule for 

Management Proposals19 as a guide for making management proposal submissions, 

including actions taken in the issuance of licences, permits and other authorizations.   

 

Section 12.5.1 of the Tłı̨chǫ Agreement is mandatory. Except in an emergency situation 

as set out in 12.5.14, it requires that a Party, before taking “any action for management 
of wildlife in Wek’èezhìı submit its proposals to the WRRB for review under 12.5.4”. This 

section of the Agreement is intended to be broadly inclusive of wildlife management 

initiatives.  

 

The WRRB, depending on the nature, content and context of a management proposal, 

will undertake one of three levels of review: 

 

• Level 1 – will require Board or Board Staff (as directed by the Board) review but 

no public consultation; 

• Level 2 – will require Board review and Board-led public consultation (no public 

hearing); or, 

• Level 3 – will required Board review and Board-led public consultation with a 

public hearing. 

 

Except where in the Board’s view the proposal will require the establishment of a TAH 

as stated in Section 12.3.10 of the Tłı̨chǫ Agreement, all submissions are treated 

initially as a Level 1 review. Following assessment, the Board has the discretion to 

increase the level of review as it deems appropriate. For Level 2 management 

proposals, the Board may establish a proceeding and an online public registry. 

Notification of the proceeding and a request for comments will be made via its website, 

newspaper, social media and radio advertisements with a reasonable period granted to 

allow affected stakeholders and the public to provide comment.   

 

Following closure of the public comment period, the WRRB reviews and provides 

recommendations. Level 2 management proposals may require up to 90 days for 

consultation, review and response. As per Section 12.5.8 of the Tłı̨chǫ Agreement, the 

Board “shall give public notice of their recommendations” by posting them on their 

website (www.wrrb.ca).  

 

 
19 https://www.wrrb.ca/sites/default/files/REV%20FINAL%20Rule%20-%20Management%20Proposals%20-
%2016oct18.pdf. 

http://www.wrrb.ca/
https://www.wrrb.ca/sites/default/files/REV%20FINAL%20Rule%20-%20Management%20Proposals%20-%2016oct18.pdf
https://www.wrrb.ca/sites/default/files/REV%20FINAL%20Rule%20-%20Management%20Proposals%20-%2016oct18.pdf
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WRRB determinations are final but recommendations made by the Board may be 

accepted, rejected or varied by the Party with the jurisdiction affected by the 

recommendation. However, once a recommendation is accepted, that Party doing so 

must implement it “to the extent of its power under legislation”.20  This framework and 

these relationships are central to effective wildlife management in Wek’èezhìı. 
 

Following submission of its recommendations to a Party, the Board expects a response 

within 42 days of receipt of its recommendations for a Level 1 or Level 2 management 

proposal. Section 12.5.11 of the Tłı̨chǫ Agreement states that “each Party with power 
under its laws to implement a recommendation of the WRRB made under 12.5.5, 
12.5.6, 12.5.7, 13.4.1 or 14.4.1 shall accept, reject or vary such recommendation”. A 

Party must tell the Board whether its recommendation has been accepted.  If a 

recommendation is varied, the Party must provide reasons for that decision, and, in 

addition, provide the change in wording so that the Board and all affected persons are 

clear about the final outcomes of the Board proceeding and necessary implementation 

actions. This ensures clarity with respect to the obligations under Section 12.5.12 of the 

Tłı̨chǫ Agreement, that “each Party shall, to the extent of its power under legislation or 
Tłı̨chǫ laws, establish or otherwise implement a) a determination of the WRRB under 
12.5.5 or 12.5.6; and b) any recommendation of the Board as accepted or varied by it”. 
 

If a recommendation is rejected, the Party must provide specific reasons and an 

explanation of why the rejection has occurred. 

 

4.0. Previous WRRB Ɂekwǫ̀ Determinations & Recommendations  

 

The objective of Chapter 12, Wildlife Harvesting Management, of the Tłı̨chǫ Agreement 
is to recognize the importance of wildlife and its habitat to the Tłı̨chǫ First nation well-

being, way of life and land-based economy.21 The WRRB takes this objective seriously 

while making its decisions. The Board also acknowledges the tremendous importance 

that Kǫ̀k’èetı̀ ekwǫ̀ play in the language, culture, and way of life of the Tłı̨chǫ people. 

The Board has kept this in mind over the last 14 years, since receiving the first 

management proposal for Kǫ̀k’èetı̀ ekwǫ̀, by making determinations and 

recommendations using scientific and Tłı̨chǫ knowledge. Outlined below are the Board’s 

determinations and recommendations from the 2007, 2010, and 2016 proceedings to 

demonstrate the effort the WRRB has put in to halt the decline of Kǫ̀k’èetı̀ ekwǫ̀.  

 

 

 

 
20 See Sections 12.5.11 and 12.5.12 of the Tłı̨chǫ Agreement. 
21 See Section 12.1.1 of the Tłı̨chǫ Agreement. 
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4.1. 2007 Proceeding  

 

In June 2006, GNWT conducted a calving ground photographic survey and estimated 

the Kǫ̀k’èetı̀ ekwǫ̀ herd size was about 128,047 ɂekwǫ̀. The WRRB became fully 

operational in August 2006 and received its first management proposal, entitled 

“Bathurst Caribou Herd Harvest Reductions” from the GNWT on December 14, 2006 to 

reduce Kǫ̀k’èetı̀ ekwǫ̀ herd harvest levels. The proposed management actions, based 

on the 2006 calving ground photographic survey results, were intended to limit the 

harvest to 4% of the 2006 estimated herd size for a total of 5120 Kǫ̀k’èetı̀ ekwǫ̀. This 

included eliminating all commercial meat tags held by Tłı̨chǫ communities, reducing the 

number of tags for non-resident and non-resident alien hunters from 2 to 1, and 

reducing tags for all outfitters from 1559 to a total of 350. 

 

Due to the significance of the management actions proposed, and the fact that the 

WRRB, as a new organization, had not yet heard from other Parties affected by the 

Department of Environment and Natural Resources (ENR), GNWT proposal, the Board 

decided to conduct a public hearing in March 2007 before making any decisions on the 

proposal. The WRRB held the public hearing on March 13-14, 2007 in Behchokǫ̀, NT. 

Once the evidentiary phase of the proceeding was completed, the Board decided to 

adjourn the proceeding in order to give ENR and the Tłı̨chǫ Government time to initiate 

a consultation process.   

 

On April 17, 2007, the Minister of ENR advised the Tłı̨chǫ Government and the WRRB 

that the Big Game Hunting Regulations had been amended to reduce the number of 

tags available for outfitted hunts for ɂekwǫ̀ in Unit “R” to 750 for the 2007 season. The 

letter noted that this decision was made under the authority of Section 12.5.14 of the 

Tłı̨chǫ Agreement as ENR considered its action necessary due to an emergency 

situation regarding declining populations of the ɂekwǫ̀.  

  

On May 30, 2007 and June 4, 2007 respectively, the Tłı̨chǫ Government and ENR 

submitted letters to the Board indicating that they were making substantial progress but 

required an extension to September 28, 2007 in order to develop a new joint ɂekwǫ̀ 

management proposal. The WRRB was concerned that any further adjournments could 

adversely affect the interests of other Parties affected by the proposal. ENR had already 

taken steps to implement portions of its proposal on the grounds that an emergency 

situation existed. Further extension of the proceeding to accommodate consultation 

which, in the Board’s view should have taken place before the proposal was advanced, 

seemed inconsistent with the urgency asserted by ENR. For these reasons, the WRRB 

decided not to grant a further adjournment of its proceeding.   

 

Based on the WRRB’s review of the evidence presented during the proceedings, the 

Board recommended that ENR’s proposal to undertake management actions to reduce 
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the harvest of the Bathurst ɂekwǫ̀ herd not be implemented as submitted. The WRRB 

strongly encouraged ENR and the Tłı̨chǫ Government to continue their consultations 

towards the development of a Joint Proposal for the management of the Bathurst ɂekwǫ̀ 

herd. Additionally, the WRRB indicated that any future management actions that 

propose to limit any component of the harvest to a particular number, including zero, 

would be treated as a proposal for the establishment of a TAH.   

 

Additional details of the 2007 proceeding can be found in Appendix B.  

 

4.2. 2010 Proceeding  

 

In June 2009, GNWT conducted a calving ground photographic survey and estimated 

the Kǫ̀k’èetı̀ ekwǫ̀ herd size was about 31,900 ɂekwǫ̀. On November 5, 2009, TG and 

GNWT submitted a Joint Proposal on Caribou Management Actions in Wek’èezhìı, 
which proposed nine management actions and eleven monitoring actions, including 

harvest limitations, for the Kǫ̀k’èetı̀, Sahtì and Beverly/Ahiak ekwǫ̀ herds. While TG and 

GNWT agreed on the majority of actions set out in the proposal, there was no 

agreement reached on the proposed levels of Indigenous harvesting.  

 

Upon review of the proposal, the WRRB held that any restriction of harvest or 

component of harvest to a specific number of animals would constitute a TAH. Thus, the 

Board ruled that it was required to hold a public hearing. Registered Parties were 

notified on November 30, 2009 of the Board’s decision to limit the scope of the public 

hearing to Actions 1 through 5 of the Joint Proposal, which prescribed limitations on 

harvesting. All other proposed actions were addressed through written submissions to 

the Board. Originally scheduled for January 11-13, 2010, the public hearing on Action 1 

to 5 took place March 22-26, 2010 in Behchokǫ̀, NT. Once the evidentiary phase of the 

proceeding was completed, TG requested the WRRB adjourn the hearing in order to 

give TG and GNWT time to work collaboratively to complete the joint management 

proposal.  

 

On May 31, 2010, TG and GNWT submitted the Revised Joint Proposal on Caribou 
Management Actions in Wek’èezhìı. This revised proposal changed the original 

management and monitoring actions and incorporated an adaptive co-management 

framework and rules-based approach to harvesting levels. TG and GNWT were able to 

reach an agreement on Indigenous harvesting. Therefore, the WRRB reconvened its 

public hearing on August 5-6, 2010 in Behchokǫ̀, NT, where final presentations, 

questions and closing arguments were made. 

 



_____________________________________________________________________________________________ 
WRRB Proceeding Report & Reasons for Decision – Kǫk’èetı ̀Ekwǫ̀ (Bathurst Caribou) Herd           17 
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On October 8, 2010, the WRRB submitted its final recommendations and reasons for 

decision report to TG and GNWT.22 Many of the recommendations were related to the 

Kǫ̀k’èetı̀ ekwǫ̀ herd and relevant management actions vital for herd recovery, including 

harvest restrictions. The Board also made harvest recommendations for the Sahtì ekwǫ̀ 

and Beverly/Ahiak ekwǫ̀ herds. 

 

The Board recommended a harvest target of 300 (+ 10%) Kǫ̀k’èetı̀ ekwǫ̀ per year for 

harvest seasons 2010/11, 2011/12, and 2012/13 in Wek’èezhìı. Further, the Board 
recommended that the ratio of bulls harvested to cows should be 85:15. Although the 

evidence suggested that even if all harvest of the Kǫ̀k’èetı̀ ekwǫ̀ herd stopped there was 

no guarantee that the herd would stabilize and begin to grow, the Board concluded that 

a limited harvest of 270-330 Kǫ̀k’èetı̀ ekwǫ̀ with 60 or fewer cows was an appropriate 

management option to help Indigenous peoples maintain important cultural linkages 

with ɂekwǫ̀ while minimizing the impact of harvest on the herd. Additionally, the WRRB 

recommended that all commercial, outfitted and resident harvesting of the Sahtì ekwǫ̀ 

herd in Wek’èezhìı be set to zero.  
 

The WRRB made additional ɂekwǫ̀ management and monitoring recommendations to 

TG and GNWT, specifically implementation of detailed scientific and Tłı̨chǫ knowledge 

(TK) monitoring actions and implementation of an adaptive co-management framework. 

  

The WRRB also recommended to the Minister of CIRNAC (formerly Indian and Northern 

Affairs Canada) and GNWT to collaboratively develop best practices for mitigating 

effects on ɂekwǫ̀ during calving and post-calving, including the consideration of 

implementing mobile ɂekwǫ̀ protection measures, and for monitoring landscape 

changes, including fires, industrial exploration, and development, to assess potential 

impacts to ɂekwǫ̀ habitat. 

 

The Board recommended that the harvest of dìga should be increased through 

incentives but that focused dìga control not be implemented. The Board understood if 

TG and GNWT were to plan for focused dìga control in the future, a management 

proposal would be required for WRRB consideration.  

 

Of the 57 recommendations made in 2010 and accepted or varied by TG and GNWT, 

the Board has evidence that only 18 have been fully implemented. Specifically, the 

closure of commercial, outfitted and resident harvesting for the Kǫ̀k’èetı̀, Sahtì and 

Beverly/Ahiak ɂekwǫ̀ herds; the establishment and allocation of a harvest target for the 

Kǫ̀k’èetı̀ ekwǫ̀ herd; the implementation of monitoring the density of cows on the calving 

grounds; the development and implementation of a scientific conservation education 

program; the establishment of the Barren-ground Caribou Technical Working Group 

 
22 PR (BATH 2019): 037 - Report on a Public Hearing Held by the Wek’èezhìı Renewable Resources Board 22-26 
March 20105-6 August 2010 Behchokǫ̀, NT. 



_____________________________________________________________________________________________ 
WRRB Proceeding Report & Reasons for Decision – Kǫk’èetı ̀Ekwǫ̀ (Bathurst Caribou) Herd           18 
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(BGCTWG); the ongoing discussions with the Government of Nunavut (GN) to identify 

opportunities for calving ground protection; the collaborative work to meet the 

obligations of Section 12.11 of the Tłı̨chǫ Agreement; the hiring of a TG Wildlife 

Coordinator to increase capacity to ensure full participation in monitoring and 

management of ɂekwǫ̀; the removal of GNWT’s Emergency Interim Measures following 

the implementation of recommendations by January 1, 2011; the consultation with 

Tłı̨chǫ  communities about Board recommendations prior to January 1, 2011; the 

development of a detailed implementation and consultation plan; and the development 

and implementation of an effective enforcement and compliance program. 

 

Implementation of the remaining accepted recommendations appears to the WRRB to 

be incomplete, including the development of a government position regarding 

reinstatement of outfitting and resident harvesting in Wek’èezhìı; the negotiation of 
harvesting overlap agreements with the Sahtú and Nunavut; the implementation of the 

Special Project, Using Tłı̨chǫ Knowledge to Monitor Barren Ground Caribou of the 

overall Tłı̨chǫ Research and Monitoring Program; the implementation of TK and 

scientific ɂekwǫ̀ monitoring actions; the development of criteria to evaluate when 

management actions are to be revised; and the development of a land use plan for 

Wek’èezhìı.  
 

Additional details of the 2010 proceeding can be found in Appendix C and a review of 

the 2010 WRRB Recommendations is found in Appendix D.  

 

4.3. 2016 Proceeding 

 

In June 2015, GNWT conducted a calving ground photographic survey and estimated 

the Kǫ̀k’èetı̀ ekwǫ̀ herd had declined to 19,769 ɂekwǫ̀. In December 2015, TG and 

GNWT submitted the Joint Proposal on Caribou Management Actions for the Bathurst 
Herd: 2016-2019 to the Board outlining proposed management actions for the Kǫ̀k’èetı ̀
ekwǫ̀ herd in Wek’èezhìı, including new restrictions on hunter harvest, predator 
management, and ongoing monitoring. More specifically, TG and GNWT proposed 

implementing a herd wide TAH of zero ɂekwǫ̀ and conducting a feasibility assessment 

of a full range of dìga management actions. The WRRB considered the proposed 

restriction of harvest as the establishment of a TAH and, therefore, was required to hold 

a public hearing. The public hearing took place February 23-24, in Yellowknife, NT.  

 

In order to allow careful consideration of all the evidence on the record and to meet 

deadlines for legislation to implement a Board decision, the WRRB decided to prepare 

two separate reports to respond to the proposed management actions in the joint 

management proposal. The first report, Part A, dealt with the proposed harvest 

management actions that required regulation changes in order for new regulations to be 

in place for the start of the 2016/17 harvest season, as well as the proposed dìga 
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feasibility assessment. The second report, Part B, dealt with additional predator 

management actions, biological and environmental monitoring, and cumulative effects. 

 

On May 26, 2016, the WRRB submitted its final determinations and recommendations 

and Part A Reasons for Decision Report to TG and GNWT.23 The WRRB determined 

that a TAH of zero ɂekwǫ̀ should be implemented for all users of the Kǫ̀k’èetı̀ ekwǫ̀ herd 

within Wek’èezhìı for the 2016/17, 2017/18, 2018/19 harvest seasons.  
 

The Board recommended that TG and GNWT agree on an approach for designating 

zones for aerial and ground-based surveillance throughout the fall and winter harvest 

seasons from 2016 to 2019. Additionally, the WRRB recommended weekly 

communication updates and timely implementation of hunter education programs for all 

harvesters of the Kǫ̀k’èetı̀ ekwǫ̀ herd. 

 

The WRRB recommended that the dìga feasibility assessment set out in the proposal 

be led by the Board with input and support from TG and GNWT. The Board continued to 

support the implementation of the Community-based Dìga Harvesting Project as a 

training program, subject to several conditions 

 

On September 27, 2016, the WRRB submitted its final recommendations and Part B 

Reasons for Decision Report to TG and GNWT.24 The WRRB recommended 

consultations with Tłı̨chǫ communities to determine a path forward for implementation of 

Tłı̨chǫ laws to continue the Tłı̨chǫ way of life and maintain their cultural and spiritual 

connection with ɂekwǫ̀. 

 

In addition, the WRRB recommended several TK research and monitoring programs 

focusing on dìga, Sahcho (grizzly bear), stress and other impacts on ɂekwǫ̀ from collars 

and aircraft over-flights, and an assessment of quality and quantity of both summer and 

winter forage. 

 

The Board recommended a biological assessment of sahcho as well as requesting that 

the BGCTWG prioritize biological monitoring indicators and develop thresholds under 

which management actions can be taken and evaluated. All scientific and TK monitoring 

data will be provided to BGCTWG annually to ensure ongoing adaptive management. 

 

The WRRB recommended the implementation of Tłı̨chǫ Land Use Plan Directives as 

well as completing a Land Use Plan for the remainder of Wek’èezhìı. In addition, the 
completion of the Bathurst Caribou Range Plan and the long-term Bathurst Caribou 

 
23 PR (BATH 2019): 040 - Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst 
ekwǫ̀  (Barren-ground caribou) Herd - Part A. 
24 PR (BATH 2019): 041 - Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst 
ekwǫ̀ (Barren-ground caribou) Herd - Part B. 



_____________________________________________________________________________________________ 
WRRB Proceeding Report & Reasons for Decision – Kǫk’èetı ̀Ekwǫ̀ (Bathurst Caribou) Herd           20 
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Management Plan were requested with measures to be implemented in the interim to 

provide guidance to users and managers of the Kǫ̀k’èetı̀ ekwǫ̀ herd range.  

 

The Board also recommended the development of criteria to protect key ɂekwǫ̀ habitat, 

including Nǫɂokè (water crossings) and Tataa (corridors between bodies of water), 

using the Conservation Area approach in the NWT’s Wildlife Act, offsets and value-at 

risks in a fire management plan.  Additionally, the WRRB recommended the continued 

refinement of the Inventory of Landscape Change, the integration of Wildlife and Wildlife 

Habitat Protection Plans and Wildlife Effects Monitoring Programs objectives for 

monitoring the effects of development on ɂekwǫ̀ in Wek’èezhìı, and the development of 
monitoring thresholds for climate indicators 

 

Of the one determination made by the Board and 25 recommendations accepted or 

varied by TG and GNWT, only the determination and seven recommendations have 

been fully implemented. Specifically, the establishment of a zero harvest for the Kǫ̀k’èetı̀ 
ekwǫ̀ herd; the establishment and implementation of the Mobile Core Bathurst Caribou 

Conservation Area (MCBCCA); the regular provision of updates on aerial and ground-

based compliance surveillance of the Kǫ̀k’èetı ̀ekwǫ̀ herd; the implementation of the 

GNWT’s Hunter Education Program; the completion of a collaborative feasibility 

assessment of options for dìga management; the completion of the Bathurst Caribou 

Range Plan (BCRP); the update and refinement of the Inventory of Landscape Change; 

and, the completion and implementation of the Wildlife Management and Monitoring 

Plan guidelines. 

 

The remaining accepted recommendations appear to the Board to be incomplete, 

including providing regular harvest updates; conducting TK research on sahcho 

predation on ɂekwǫ̀, and their relationship with ɂekwǫ̀, other wildlife and people; 

conducting a collaborative sahcho biological assessment; conducting TK research 

about stress and impacts on ɂekwǫ̀ and people related to collars and aircraft over-

flights; prioritizing biological monitoring indicators in order of need for effective 

management and developing thresholds under which management actions can be 

taken and evaluated; developing a land use plan for Wek’èezhìı; investigating the 
potential use of offsets for ɂekwǫ̀ recovery; conducting a TK monitoring project with 

elders to document how climate conditions have affected preferred summer forage and 

impacted ɂekwǫ́ fitness; and developing monitoring thresholds for climate indicators. 

 

Additional details of the 2016 proceeding can be found in Appendix E and a review of 

the 2010 WRRB Recommendations are in Appendix F.  
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5.0. Summary of 2019 Wildlife Management Proposal and Board Process 

 

On January 22, 2019, the TG and GNWT submitted the “Joint Proposal on Management 
Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) Herd: 2019 – 2021” to the Board 

outlining proposed management actions for the Kǫk’èetı̀ ekwǫ̀ herd in Wek’èezhìı.25 The 

management actions proposed by TG and GNWT in the Joint Proposal were grouped 

under the five categories: harvest, predators, habitat and land use, and education as 

well as research and monitoring. 

 

More specifically, TG and GNWT proposed the following: 

 

• Harvest: maintaining a TAH of zero (0) for Kǫk’èetı̀ ekwǫ̀; continuing use of the 

MCBCCA; continuing regular aerial and ground-based surveillance of the 

MCBCCA through the fall and winter seasons; maintaining frequent contact with 

Government of Nunavut regarding harvest of Kǫ̀k’èetı̀ ekwǫ̀ in Nunavut; 

• Predators: submitting a separate TG-GNWT joint management proposal on 

reduction of dìga numbers on the Sahtì and Kǫ̀k’èetı ̀ekwǫ̀ herd ranges; 

increasing incentives for dìga harvesters in an area centered on the collar 

locations of wintering Kǫ̀k’èetı̀ ekwǫ̀; continuing to develop a program to train 

dìga harvesters using culturally acceptable methods on the winter range; 

collaborating with GN about predator management; 

• Habitat & Land Use: finalizing, endorsing and implementing the Bathurst Caribou 

Range Plan (BCRP) by 2019; supporting Indigenous governments and 

organizations to conduct additional work to identify key landscape features and 

areas of significance to ɂekwǫ̀ in order to better conserve and manage ɂekwǫ̀ 

habitats;  

• Education: increasing education and public awareness to improve knowledge of 

ɂekwǫ̀, promoting respectful hunting practices to reduce wastage and wounding; 

expanding TG on-the-land programs focused on continued use and maintenance 

of traditional sites and trails; and, 

• Research & Monitoring: increasing biological monitoring of the Kǫ̀k’èetı̀ ekwǫ̀ 

herd, including conducting population surveys carried out at two-year intervals, 

increasing radio collars to 70, suspending June calving reconnaissance surveys 

in years between photo survey years, conducting annual composition surveys in 

June, October and March/April to assess productivity and mortality rates; 

continuing accurate harvest reporting and improving body condition assessment 

of harvested ɂekwǫ̀; supporting the expansion of the Tłı̨chǫ Ekwǫ̀ Nàxoède K’è 

(formerly the Boots on the Ground) program; supporting continued research into 

factors contributing to ɂekwǫ̀ declines. 

 
25 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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October 4, 2019 
 

The Board initiated its 2019 Bathurst Caribou Herd Proceeding on January 30, 2019 

and established an online public registry: http://www.wrrb.ca/public-information/public-

registry. On February 4, 2019, public notice of the WRRB decision to open a proceeding 

for the Kǫk’èetı ̀ekwǫ̀ herd was provided to potentially interested organizations in and 

out of Wek’èezhìı via email, WRRB website, social media and radio. The WRRB 

requested parties to provide written comments on the Joint Management Proposal by 

March 15, 2019. 

 

The Board received a letter from the Minister of ENR on February 26, 2019, which 

requested parties on the distribution list to provide written comments on the Joint 

Management Proposal by April 5, 2019. As such, on March 4, 2019, the WRRB gave 

notice of its revised proceeding schedule, extending its public comment period to April 

5, 2019. The Board received public comment from Canadian Arctic Resources 

Committee (CARC) on January 29, 2019, Alternatives North on February 27, 2019 and 

the Łutsel K’e Dene First Nation (LKDFN) on April 5, 2019. 

 

On March 14, 2019, a letter was sent to the Nunavut Wildlife Management Board 

(NWMB) informing them of the WRRB’s Kǫ̀k’èetı̀ ekwǫ̀ proceeding. Sine the Kǫ̀k’èetı̀ 
ekwǫ̀ herd is a migratory species that moves between the Northwest Territories and 

Nunavut, the WRRB is requested that the NWMB identify whether further consultation 

by the Board was required prior to a final decision on TG and GNWT’s joint 

management proposal.  Additionally, the NWMB was requested to update the WRRB on 

any processes related to the Kǫ̀k’èetı̀ ekwǫ̀ herd that were underway in Nunavut. To 

date, no response has been received. 

 

The proceeding was conducted in accordance with the WRRB’s Rules of Procedure, 
June 14, 2017.26 The Board requested that GNWT provide a compilation of any 

comments received through its consultations by April 10, 2019. The GNWT confirmed 

that no comments were received in response to their consultation letter on April 12, 

2019. As such, the public record was closed on April 12, 2019. 

 
Throughout the proceeding, GNWT assured the WRRB that submission of the 2018 

Bathurst Caribou Calving Ground Survey Report was imminent. Unfortunately, as of 

June 7, 2019, the report was not available from the GNWT; therefore the WRRB 

adjourned the 2019 Bathurst Caribou Herd Proceeding until July 19, 2019 to allow 

GNWT the time necessary to complete and provide the 2018 Bathurst Caribou Calving 

Ground Survey Report. The report was provided to the WRRB on July 17, 2019. 

 

 
26 https://wrrb.ca/sites/default/files/WRRB%20Rules%20of%20Procedure%2014jun2017_1.pdf. 

http://www.wrrb.ca/public-information/public-registry
http://www.wrrb.ca/public-information/public-registry
https://wrrb.ca/sites/default/files/WRRB%20Rules%20of%20Procedure%2014jun2017_1.pdf
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The Board reopened the record in this proceeding to post the 2018 Bathurst Calving 

Ground Survey Report as well as additional documents to the registry to assist with the 

completion of the final Reasons for Decision Report.  

 

The public record was closed again on September 3, 2019 and the WRRB’s 

deliberations followed. 

 

6.0. Is there a Conservation Concern for the Kǫk’èetì Ekwǫ̀ Herd?  

 

Based on the WRRB’s review of Sections 12.6.1 and 12.6.2 of the Tłı̨chǫ Agreement, 

the first question which must be answered is whether there is a conservation concern 

with respect to the Kǫk’èetì ekwǫ̀ herd. If the WRRB is not convinced that there is a 

Kǫk’èetì ekwǫ̀ management problem, it does not have the authority to recommend 

harvest limitations on Tłı̨chǫ citizens. 

 

During its 2016 Kǫk’èetì ekwǫ̀ proceeding, the Board repeatedly heard from 

governments, communities and members of the public of their concerns over the 

continued decrease of the Kǫk’èetì ekwǫ̀ herd, including recognition of the rapid rate of 

the decline. Vital rates associated with the herd, including the cow survival rate, calf 

recruitment, and pregnancy rate, all indicated that the herd would likely continue to 

decline. Despite the uncertainty, GNWT noted that to facilitate herd recovery and to 

once again provide harvesting opportunities for traditional users, that “timely 
conservation-based management actions are needed”.27 Additionally, TG stated that “in 
a time of crisis for caribou – closure of Aboriginal harvesting of caribou … are difficult 
but necessary actions”.28  

 

Despite all of the management actions taken over the past 12 years, the Kǫk’èetì ekwǫ̀ 

herd is still declining, and recovery of the herd remains uncertain. Additionally, in 2016, 

the Committee on the Status of Endangered Wildlife in Canada assessed ɂekwǫ̀ as 

Threatened. The status of ɂekwǫ̀ under federal Species at Risk legislation is currently 

under review. Within the NWT, ɂekwǫ̀ were assessed by the Species at Risk Committee 

as Threatened in 2017 and were later listed as Threatened under the NWT Species at 
Risk Act in 2018.29 A draft ɂekwǫ̀ recovery strategy is currently undergoing public 

review. 

 

The Board also notes that there is no current management or action plan for the 

Kǫk’èetı̀ ekwǫ̀ herd. The Bathurst Caribou Advisory Committee (BCAC) was established 

in 2016 to advise on the management of the Kǫk’èetı̀ ekwǫ̀ herd and its habitat, 

 
27 PR (BATH 2019): 040 – Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst 
ekwǫ̀ (Barren-ground caribou) Herd - Part A. 
28 Ibid. 
29 https://www.nwtspeciesatrisk.ca/species/barren-ground-caribou. 

https://www.wrrb.ca/sites/default/files/Reasons%20for%20decisions%20related%20to%20a%20joint%20proposal%20for%20the%20management%20of%20the%20Bluenose-East%20%28Barren-ground%20caribou%29%20Herd_0.pdf
https://www.nwtspeciesatrisk.ca/species/barren-ground-caribou
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including addressing and reconciling the various factors affecting the herd, including 

harvest, predation, environmental conditions, and land disturbance. In May 2019, the 

BCAC hired a technical writer to prepare a management plan as well as an action plan 

to implement the actions outlined in the management plan. At this time, a draft is not yet 

available. 

 

The Kǫk’èetı̀ ekwǫ̀ herd continues to decline at a rapid rate. ʔekwǫ̀ have been both 

nationally and territorially assessed as threatened as well as listed as threatened in the 

Northwest Territories. Currently, there are no recovery documents available nor any 

management or action plans in place. Therefore, the WRRB continues to believe that 

there is a serious conservation concern for the Kǫk’èetı̀ ekwǫ̀ herd. 

 

7.0. WRRB’s Recommendations 

  

7.1. Introduction 

 

The WRRB is highly concerned about the need for effective and timely actions and this 

was a substantial consideration in the development of the determinations and 

recommendations outlined in this report.  

 

Consistent with the requirements of the Tłı̨chǫ Agreement, the WRRB is taking a 

precautionary approach30 as well as learning from the experience of the 2016 TAH, 

which did not on its own achieve the objective of halting the decline. Reducing harvest 

and predation are the two management actions that most directly and immediately 

affect ɂekwǫ̀ survival rates.  

 

While the WRRB was previously most concerned about harvest and predation reducing 

Kǫk’èetì ekwǫ̀ survival, the Board is now also concerned with the need for a 

precautionary approach to management given that the rapid decline has partly been 

caused by the emigration of cows abandoning their traditional Kǫk’èetì ekwǫ̀ calving 

ground. The Board also recognizes the importance of a healthy habitat, efficient and 

effective monitoring that can rapidly inform management decisions (adaptive 

management), and the support and understanding of an informed public. Therefore, in 

addition to the urgency of actions to halt the decline, the WRRB has recommendations 

on habitat, adaptive management, and education. In particular, the WRRB is concerned 

that the need to protect calving cows and newborn calves is more essential than ever. 

 

 
30 Section 12.1.5(c) of the Tłı̨chǫ Agreement. 
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7.2. Harvest & Harvest Monitoring 

 
7.2.1. Introduction 
 

A TAH is defined in the Tłı̨chǫ Agreement, “in relation to a population or stock of wildlife, 
the total amount of that population or stock that may be harvested annually”. Section 

12.5.5(a)(i) of the Tłı̨chǫ Agreement sets out that the WRRB has sole responsibility for 

making a final determination with respect to a TAH for Wek’èezhìı.31  

 

In 2016, the Board had determined that the seriousness of the Kǫk’èetì ekwǫ̀ herd’s 

decline warranted a TAH of zero in Wek’èezhìı for the 2016/17, 2017/18, and 2018/19 

harvest seasons despite the difficulties this was sure to cause for people. However, the 

zero TAH has not been accompanied by a halt in the decline and, in 2019, TG and 

GNWT proposed continuing the zero harvest of Kǫk’èetì ekwǫ̀. A difficulty in enforcing 

the harvest restriction is that, in some winters, ɂekwǫ̀ from neighboring herds may 

overlap with the Kǫk’èetì ekwǫ̀ herd. GNWT and TG proposed in 2016 and again in 

2019 that a core mobile zone was the most effective way to differentiate between ɂekwǫ̀ 

herds when their winter distribution overlapped.  

 

7.2.2. Proponent’s Evidence  
 

The Joint Proposal compared the 2015 and 2018 estimates of herd size based on 

calving ground aerial photographic surveys to report an accelerated decline in the 

Kǫk’èetì ekwǫ̀ herd size. The herd has declined by half from 19,769 in 2015 to 8,207 in 

2018. Therefore, the rate of decline from 2015 to 2018 is approximately 29% a year.32 

Given the current herd size and rate of decline, TG and GNWT proposed to maintain 

the zero TAH and to rely on the MCBCCA.  

 

TG and GNWT outlined in the Joint Proposal that currently, adaptive management is 

used in managing the MCBCCA. Established in 2011, the Barren-ground Caribou 

Technical Working Group (BGCTWG), which reviews annual biological monitoring 

information, is composed of representatives from TG, GNWT and the WRRB.33 The 

BGCTWG is responsible for managing the MCBCCA, including developing and 

implementing the “Rules for Definition of the Mobile Core Bathurst Caribou 
Conservation Area” The Rule includes specific thresholds where changes to the 

MCBCCA are made, and the rule is updated annually. The current rule, revised in 

November 2018, recommends that 40 or more collars should be placed on the Kǫk’èetì 

 
31 Section 12.5.5(a)(i) of the Tłı̨chǫ Agreement. 
32 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
33 PR (BATH 2019): 037 - Report on a Public Hearing Held by the Wek’èezhìı Renewable Resources Board 22-26 

March 20105-6 August 2010 Behchokǫ̀, NT. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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ekwǫ̀ herd to define its distribution for purposes of the mobile zone and that TG and 

GNWT should jointly evaluate effectiveness of the Mobile Core Area in 2019.34    

 

The Joint Proposal states that “the current small and declining number of mature ɂekwǫ̀ 
in the Bathurst herd is a critical conservation status that requires implementation of an 
integrated suite of recovery management actions that continue and support the Total 
Allowable Harvest (TAH) of zero (0) established in 2016 (Determination #1-2016 in 
WRRB 2016a) along with enhanced monitoring.”35 

 

The Joint Proposal lists that the key population processes in the Kǫk’èetì ekwǫ̀ herd that 

have likely contributed to its continued rapid decline are:  

 

1) relatively low rates of survival (i.e. high rates of mortality) in adult female ɂekwǫ̀; 

and 

2) low and variable rates of productivity that generally reflect a combination of low 

fecundity and poor calf survival rates (i.e. calf recruitment).36 

 

The Joint Proposal also mentions as a third factor the emigration of cows from the 

Kǫk’èetì ekwǫ̀ calving ground. 

 

TG and GNWT recommend that the TAH for the Kǫk’èetì ekwǫ̀ herd remain at zero in 

the Northwest Territories, and be reviewed within two years, following completion of the 

next Kǫk’èetì ekwǫ̀ herd calving ground survey and analyses of available demographic 

data (as per WRRB Determination #1-2016; WRRB 2016a). 

 

TG and GNWT recommend the continuation of the MCBCCA as the means for 

managing and implementing the TAH of zero for the Kǫk’èetì ekwǫ̀ herd.  

 

7.2.3. Other Parties’ Evidence 
 
Alternatives North stated that they couldn’t find evidence that the TAH of the Kǫ̀k’èetı̀ 
ekwǫ̀ herd is zero.37 They noted that there is no assessment for the accuracy of 

reporting numbers in sex and composition of harvested Sahtì ekwǫ̀ from the overlapping 

range; as such, it is most likely that Kǫ̀k’èetı̀ ekwǫ̀ are getting harvested as well.38 

 

“Given the state of the Bathurst Herd, we ask the Board to ensure much more 
clarity and certainty that harvest of these animals is actually zero, or what the 

 
34 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. Appendix A. 
35 Ibid.  
36 Ibid. 
37 PR (BATH 2019): 006 - Alternatives North Submission to 2019 Bathurst Caribou Proposal. 
38 Ibid. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/Alternatives%20North%20submission%20Feb%202019.pdf
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sex, age and size of the unintended harvest is. These numbers should be 
compiled and publicly reported.”39 

 

CARC believes that reliance upon the untested MCBCCA as a method to control 

harvest is ineffective. CARC identified the vulnerability to errors due to the proponent’s 

identification of “few Bathurst or Bluenose-East caribou were taken”.40 

 

LKDFN does not believe subsistence harvesting is the cause of the rapid decline, as the 

harvest restrictions were put in place almost 10 years ago and the decline of the 

Kǫk’èetì ekwǫ̀ herd is still increasing.41 LKDFN stated that GNWT does not report the 

effectiveness of the zero TAH or the MCBCCA.42 LKDFN requests that this information 

become available in order to ascertain the effectiveness. Based on information from 

LKDFN environmental monitor reports from early March 2019, Kǫ̀k’èetı̀ ekwǫ̀ were 

being killed on the boundary of the MCBCCA and the ice road.43 This creates issues as 

the GNWT can’t check carcasses of already deceased animals and cannot stop people 

from using the ice road. LKDFN would like to see the TAH of zero continue to be 

enforced for the next two years and carried over across the border into Nunavut as 

well.44 

 

7.2.4. Analysis and Recommendation 
 

The evidence available to the Board is that the decline of the Kǫk’èetì ekwǫ̀ herd has 

accelerated since 2015 and that the underlying mechanisms have changed and become 

more complex. The evidence for the decreasing trend in herd size is from population 

estimates from aerial photographic and visual surveys over the Kǫk’èetì ekwǫ̀ herd’s 

calving grounds in 2015 and 2018.45 The Board finds that the survey methods and 

analyses for estimated herd size are clear and consistent with previous surveys. 

 

The 2018 calving ground survey report concluded that adult cow survival was low, and 

that productivity was low and annually variable.46 However, the 2019 Joint Proposal 

only used information up to 2015.47 More recent information and analyses became 

 
39 PR (BATH 2019): 006 - Alternatives North Submission to 2019 Bathurst Caribou Proposal. 
40 PR (BATH 2019): 004 - CARC to WRRB Re: Joint Management Proposal for Bathurst Caribou. 
41 PR (BATH 2019): 012 - Łutsel K'e Dene First Nation Submission to 2019 Bathurst Caribou Proposal. 
42 Ibid. 
43 Ibid. 
44 Ibid. 
45 PR (BATH 2019): 020 – An Estimate of Breeding Females and Analyses of Demographics for the Bluenose-East 
Herd of Barren-ground caribou: 2015 Calving Ground Photographic Survey; and PR (BATH 2019): 015 - Estimates of 
Breeding Females & Adult Herd Size and Analyses of Demographics for the Bathurst Herd of Barren-Ground 
Caribou: 2018 Calving Ground Photographic Survey. 
46 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
47 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 

https://www.wrrb.ca/sites/default/files/Alternatives%20North%20submission%20Feb%202019.pdf
https://www.wrrb.ca/sites/default/files/Joint%20Proposal%20CARC%20Letter%2029jan19.pdf
https://www.wrrb.ca/sites/default/files/LKDFN%20comments%20to%20Bathurst%20Caribou%20Joint%20Management%20Proposal.pdf
https://www.wrrb.ca/sites/default/files/LKDFN%20comments%20to%20Bathurst%20Caribou%20Joint%20Management%20Proposal.pdf
https://www.wrrb.ca/sites/default/files/An%20Estimate%20of%20Breeding%20Females%20and%20Analyses%20of%20Demographics%20for%20the%20Bluenose-east%20Herd%20of%20Barren-Ground%20Caribou%202015%20Calving%20Ground%20Photographic%20Survey_0.pdf
https://www.wrrb.ca/sites/default/files/An%20Estimate%20of%20Breeding%20Females%20and%20Analyses%20of%20Demographics%20for%20the%20Bluenose-east%20Herd%20of%20Barren-Ground%20Caribou%202015%20Calving%20Ground%20Photographic%20Survey_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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available in July 2019 as part of the June 2018 calving ground survey report which 

showed that survival rates for adult cows have increased since 2015.48 As illustrated in 

Figure 3 for 2015-2018, adult cow survival averages 85% a year which is close to the 

88% required for a stable herd when productivity (pregnancy rate and calf survival) is 

0.31 (the average for 2015-2017).49 The WRRB notes that adult cow survival has 

improved since 2015 and the season of mortality has shifted from the summer to the 

winter (Figure 4). 

 

 
Figure 3. Annual Survival rate estimates 1996-2018 for Kǫ̀k’èetı̀ Ekwǫ̀ adult 

females based on collared female ɂekwǫ̀.50 

 

 
48 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
49 Ibid. 
50 Ibid. 
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Figure 4. Summary of monthly collared cow mortality data for Kǫ̀k’èetı̀ Ekwǫ̀ 

2009-2018.51 

 

In summary, while adult cow survival has increased since 2015, the Joint Proposal 

indicates that fecundity (percentage of breeding aged cows that calve) and calf survival 

are still less than that needed for recovery of the herd.52 In addition, emigration has 

become a factor in the accelerated decline. Although the Joint Proposal acknowledged 

a role for emigration, analyses were not included but became available in July 2019.53  

 

In June 2018, the Kǫk’èetì ekwǫ̀ calving ground, for the first recorded time since about 

1990, had low densities on either side of Bathurst Inlet. 2018 was also the first year that 

 
51 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey.  
52 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
53 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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3 of the 11 collared cows, identified as Kǫk’èetì ekwǫ̀ cows based on their 2017 calving 

location, moved to the neighboring Beverly/Ahiak’s calving ground.54 Subsequently, one 

of these cows died in July and the other two cows stayed with the Beverly/Ahiak herd. In 

June 2019, three different cows (of 17 cows collared) with previous calving locations on 

the Kǫk’èetì ekwǫ̀ calving ground moved to and calved on the Beverly/Ahiak herd’s 

calving ground.55  

 

GNWT used both computer modelling and field data to report on how the 

aforementioned emigration may represent almost a third of the breeding cows in 2018 

emigrating to the Beverly/Ahiak calving ground.56 The Board concludes that this 

emigration is contributing to the rate of decline for the Kǫk’èetì ekwǫ̀ herd. The Board 

does question however, the harvest levels used in modelling, which are a constant rate 

for 2010 to 2018 of 5 cows and 70 bulls compared to 5000 cows and 2000 bulls for 

2001 to 2009.57 

 

The Board acknowledges the encouraging trend for 2015-2017 in increased survival of 

adult cows but notes that pregnancy and calf survival vary annually. Given the 

continued decline and very small size of the Kǫk’èetì ekwǫ̀ herd, and despite the 

uncertainty about under-lying causes and the implications of emigration, the Board has 

no evidence to revise its 2016 determination for the zero TAH.   

 

Determination #1-2019 (Kǫk’èetì Ekwǫ̀): Total Allowable Harvest 

The Board determines that a TAH of zero for all users of the Kǫk’èetì ekwǫ̀ herd for 

2019/20 and 2020/21 harvest seasons. For further clarification, the absolute number 

of ekwǫ̀ that can be harvested from the Kǫk’èetì ekwǫ̀ herd in Wek’èezhìı is zero. 
 

The TG and GNWT Joint Proposal did not include evidence on the effectiveness of 

monitoring the zero TAH. While the Joint Proposal did acknowledge that “few Bathurst 
or Bluenose-East Caribou were taken (based on the locations of reported kills relative to 
distributions of collared ɂekwǫ̀)”58 but no details were provided or referenced. The Joint 

Proposal did not provide a summary or reference to reports about the effectiveness of 

community monitors, check stations, patrols or monitoring results for the MCBCCA. The 

Joint Proposal also did not summarize or refer to evidence about the frequency and 

extent of overlap in neighboring herd’s wintering distribution. 

 

 
54 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
55 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
56 Ibid. 
57 Ibid. 
58 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. Appendix A. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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The Joint Proposal’s lack of evidence for the effectiveness of the harvest monitoring and 

whether the MCBCCA reduces the risk of inadvertent harvesting creates difficulties for 

the WRRB. Of particular concern is that the Joint Proposal does not assess or reference 

assessments of the annual degree of overlap of neighboring herds during the winter, 

which may increase the risk of inadvertent harvest of Kǫk’èetì ekwǫ̀. The Board is 

aware that given the herd’s current low numbers and high rate of decline, even a low 

number of ɂekwǫ̀ inadvertently harvested could increase risk to the Kǫk’èetì ekwǫ̀ herd. 

The Board also notes that LKDFN and CARC questioned the effectiveness of the 

MCBCCA.59 

 

While the Board notes that TG and GNWT propose to evaluate the MCBCCA and to 

report to WRRB sometime in 2019, the Board needs to be confident that the evaluation 

will meet the Board’s concerns. To be specific, the Board has two concerns: 

 

I. The annual variation and any trends in the extent and definition of the overlap in 

the winter distribution of neighboring herds; and, 

II. How the community-based harvest monitoring and check stations are integrated 

into describing the effectiveness of the MCBCCA. 

 

Recommendation #1-2019 (Kǫk’èetì Ekwǫ̀): Effectiveness of Mobile Zone 

To determine if the MCBCCA is functioning as intended, GNWT and TG will analyze 

the extent of overlap of neighboring herds during early to late winter in order to 

complete a quantitative assessment to evaluate the effectiveness of the MCBCCA 

and the risk of inadvertent harvesting of Kǫk’èetì Ekwǫ̀ and report to the WRRB with 

this assessment by February 1, 2020.  

 

The uncertainty about the harvest levels and why they vary so much annually will not be 

solved simply by improved reporting and analyses. The reported variability also 

suggests that a better understanding of harvesting from the community perspective is 

essential. This can be achieved by an increase in community monitoring and more 

detailed reporting.   

 

Harvest monitors not only provide critical information on harvest, but they are also a link 

between communities and responsible governments. Harvest monitors are on the front 

lines and can collect real-time information from harvesters on the health of the animals, 

and the herd. However, if ɂekwǫ̀ are abundant around the community, harvest monitors 

can be overworked, which can be a safety concern.  

 

 

 
59 PR (BATH 2019): 012 - Łutsel K'e Dene First Nation Submission to 2019 Bathurst Caribou Proposal; and PR 
(BATH 2019): 004 - CARC to WRRB Re: Joint Management Proposal for Bathurst Caribou. 

https://www.wrrb.ca/sites/default/files/LKDFN%20comments%20to%20Bathurst%20Caribou%20Joint%20Management%20Proposal.pdf
https://www.wrrb.ca/sites/default/files/Joint%20Proposal%20CARC%20Letter%2029jan19.pdf
https://www.wrrb.ca/sites/default/files/Joint%20Proposal%20CARC%20Letter%2029jan19.pdf
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Recommendation #2-2019 (Kǫk’èetì Ekwǫ̀): Community Monitors 

To utilize the expertise of harvesters to monitor any inadvertent harvest of Kǫk’èetì 

ekwǫ̀, TG will hire up to four community monitors per community to collect and report 

on harvest data monthly throughout the 2019/20 and 2020/21 harvest seasons.   

 

7.3. Predators and Emigration 

 
7.3.1. Introduction 
 
ʔekwǫ̀ have always been subject to predation, but during a decline, the role of predators 

can become a contributing factor to the decline. While most of the attention is often 

focused on dìga as they follow the ɂekwǫ̀ year round, sahcho are also effective 

predators, especially on the calving grounds and during the summer. Nǫ̀gha and golden 

det’ǫcho are also predators for ɂekwǫ̀ but are rarely the focus of wildlife management. 

Predation of ɂekwǫ̀ has been a recurring theme in the Board’s proceedings since 2010 

as elders, managers, and the public have sometimes held divergent views on managing 

predation. 

 

In addition to the problems posed by predation, emigration of caribou to neighbouring 

herds is a new and compounding factor. The TG and GNWT Joint Proposal outlines that 

Kǫk’èetì ekwǫ̀ emigration to neighboring herd’s calving grounds started in 2018 after the 

herds had shared their winter range.60 Just over a quarter of the collared cows 

emigrated in 2018, and then again in 2019, which suggests that emigration is a factor in 

the accelerated rate of decline and also, likely a consequence of the severity of the 

decline itself.61 Typically, cows calve together on the traditional calving ground because 

there is protection from predators by being together; strength in numbers. For the 

Kǫk’èetì ekwǫ̀ herd, the number of cows on the calving ground is now so reduced that it 

is feasible to think that some cows are seeking this protection by moving to neighboring 

herd’s calving grounds. It is worth remembering that in 2010 and 2016 hearings, 

emigration was discussed at length.  

 

In May 2010, TG and GNWT recommended a targeted increase in dìga removal from 

about 40 dìga to 80-100 a year using a phased approach. This included increased 

hunting and trapping effort, and a wolf removal program if harvesting did not meet the 

annual dìga harvest targets and the Kǫk’èetì ekwǫ̀ herd continued to decline.62 The 

removal program was to be focused at den sites and on the winter range, and included 

developing survey and monitoring methodology as well as experimental design for 

 
60 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
61 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
62 PR (BATH 2019): 037 - Report on a Public Hearing Held by the Wek’èezhìı Renewable Resources Board 22-26 
March 20105-6 August 2010 Behchokǫ̀, NT. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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removal of dìga on the winter range and at den sites by fall 2010.63 The WRRB 

recommended the training and incentives for the harvesting but not the targeted 

removals.  

  

During the 2016 public hearings, the public expressed frustration over the failure to 

manage predation while harvest was so strictly restricted.64 The Board supported 

community-based dìga harvesting as a training program.65 By November 2017, as a 

collaborative effort, a technical feasibility assessment for dìga management options was 

completed and made available to the public through WRRB’s web site.66    

 

7.3.2. Proponent’s Evidence 
 

The Joint Proposal suggests that the accelerated decline of the Kǫk’èetì ekwǫ̀ herd, 

despite the zero TAH, likely reflects predation reducing calf and adult survival.67 

However, evidence of this in the 2019 Joint Proposal is limited. The trend for Kǫk’èetì 

ekwǫ̀ numbers is based on calving ground surveys and included the 2018 data. The 

data for adult and calf survival in the proposal were only up to 2015 and the Board had 

to wait until July 2019 to see the most recent data and analysis. 

 

The 2019 Joint Proposal lists five proposed management actions for dìga:  

 

(a) Joint dìga management proposal for Kǫk’èetì and Sahtì ekwǫ̀ ranges; 

(b) Continued TG program to train dìga harvesters; 

(c) Kǫk’èetì ekwǫ̀ dìga management feasibility assessment 2017; 

(d) Increased GNWT incentives for dìga harvesters; and,  

(e) Collaboration between NWT and NU managers about predator 

management.68 

 

Three of these proposed actions, (b), (c) and (d) above, were carried over from 2010 

and 2016. An additional proposed action is that TG and GNWT will provide a dìga 

management proposal in 2019 to recommend increasing the dìga harvest using more 

intensive dìga management techniques to a level that will influence ɂekwǫ̀ survival 

rates.69 A second additional proposed action is that GNWT and TG are continuing on-

 
63 PR (BATH 2019): 037 - Report on a Public Hearing Held by the Wek’èezhìı Renewable Resources Board 22-26 
March 20105-6 August 2010 Behchokǫ̀, NT. 
64 PR (BATH 2019): 040 – Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst 
ekwǫ̀ (Barren-ground caribou) Herd - Part A. 
65 Ibid. 
66 PR (BATH 2019): 038 - Wolf Technical Feasibility Assessment: Options for Managing Wolves on the Range of the 
Bathurst Barren-ground Caribou Herd. 
67 Ibid. 
68 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
69 Ibid. 

https://www.wrrb.ca/sites/default/files/Reasons%20for%20decisions%20related%20to%20a%20joint%20proposal%20for%20the%20management%20of%20the%20Bluenose-East%20%28Barren-ground%20caribou%29%20Herd_0.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf


_____________________________________________________________________________________________ 
WRRB Proceeding Report & Reasons for Decision – Kǫk’èetı ̀Ekwǫ̀ (Bathurst Caribou) Herd           34 
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going discussions with Nunavut over predator management on the Kǫk’èetì ekwǫ̀ 

range.70 

  

The Joint Proposal states that there have been a series of discussions between the 

GNWT and GN about the potential for collaboration centered on predator reduction on 

the Nunavut ranges of the Kǫk’èetì and Sahtì ekwǫ̀ herds. As the GNWT, TG, WRRB 

and other management organizations in the NWT have no management authority in 

Nunavut, potential predator management would need to consider the rights of Nunavut 

harvesters and Nunavut wildlife management processes. 

 

7.3.3. Other Parties’ Evidence 
 

Alternatives North noted that one of the first considerations for intensive predator control 

is the assurance that TAH is at zero. The expansive range of the Kǫk’èetì ekwǫ̀ herd 

makes it very difficult to conduct predator controls. Alternatives North is concerned with 

predators multiplying if not all of the predators are harvested. They note that previous 

studies assessing the efficiency of predator control have been conducted on a small 

scale, while the area proposed to be managed to protect the Kǫk’èetì ekwǫ̀ is very 

large, which may cause it to be ineffective.71  

 

LKDFN stated that based on their TK the dìga are not the cause of the Kǫk’èetì ekwǫ̀ 

herd’s steep and steady decline and that dìga removal may at best slow the decline. 

LKDFN also requested GNWT report on the effectiveness of the dìga harvest incentive 

program since 2010.72 

 

CARC did not raise concerns about the proposed predator control initiatives as 

presented in the Joint Proposal. 

 
7.3.4. Analysis and Recommendations 
 

The Joint Proposal stated that the cash incentives to increase dìga harvesting were 

ineffective.73 However, no details were included. The role of the Tłı̨chǫ training program 

is not assessed. The Joint Proposal did not include evidence from dìga monitoring, and 

it was unclear if there was any such monitoring underway. The sighting rate of dìga and 

other predator observations during ɂekwǫ̀ surveys were not explained. The Joint 

Proposal also did not make use of the evidence in the dìga technical feasibility 

 
70 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
71 PR (BATH 2019): 006 - Alternatives North Submission to 2019 Bathurst Caribou Proposal. 
72 PR (BATH 2019): 012 - Łutsel K'e Dene First Nation Submission to 2019 Bathurst Caribou Proposal. 
73 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/Alternatives%20North%20submission%20Feb%202019.pdf
https://www.wrrb.ca/sites/default/files/LKDFN%20comments%20to%20Bathurst%20Caribou%20Joint%20Management%20Proposal.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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assessment, which identified a sharp decline in dìga abundance and productivity on the 

summer ranges.  

The Joint Proposal did not provide any evidence beyond that provided in the 2016 

hearings where the evidence clearly indicated a long-term trend of more sahcho than 

dìga sightings on the Kǫk’èetì ekwǫ̀ calving grounds from 2006-2015. In June 2018, the 

sighting of six sahcho to each dìga seen on the Kǫk’èetì ekwǫ̀ calving ground is 

consistent with the information presented during the 2016 hearings.74 

 

The 2019 Joint Proposal did not suggest management actions for sahcho, but the 2018 

calving ground survey report suggested predator studies may be undertaken.75 In 2016, 

TG and Tłı̨chǫ elders referred to sahcho predation on the summer range and the Board 

recommended further documentation of TK and a collaborative sahcho biological 

assessment once the dìga technical assessment was completed.76   

 

The evidence for emigration of Kǫk’èetì ekwǫ̀ collared cows and how it has added to the 

decline in herd size is mentioned in the Joint Proposal but was only analysed in the 

2018 calving ground survey report. That report also notes that the emigration continued 

in June 2019.77 The analyses are clear and thoughtful and include details of how the 

densities of the cows have sharply declined on the calving grounds. However, neither 

the Joint Proposal nor the calving ground survey report give thoughts on the 

implications of the emigration on management of the Kǫk’èetì or Beverly/Ahiak ekwǫ̀ 

herds other than that emigration may reduce the likelihood of recovery. 

 

Increasingly, Kǫk’èetì ekwǫ̀ may be faced with a changing situation regarding predation; 

however, not all the required information is available for management actions by 

governments or the Board. First, there is a gap in understanding what the ɂekwǫ̀ decline 

has meant to the predators and their levels of ɂekwǫ̀ predation. It is possible that dìga 

predation has declined on the summer range, which is reflected by higher adult ɂekwǫ̀ 

survival. The reduced dìga numbers may leave sahcho predation on the calving ground 

and summer range proportionately more important as a factor in low calf survival.  

 

Secondly, the 2018 calving ground survey report suggests that emigration is a 

significant part of the 2018 and 2019 decline.78 This analysis is a new development in 

 
74 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey; and PR (BATH 2019): 041 – 
Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst ekwǫ̀ (Barren-ground caribou) 
Herd - Part B. 
75 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
76 PR (BATH 2019): 041 – Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst 
ekwǫ̀ (Barren-ground caribou) Herd - Part B. 
77 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
78 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 

https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/Reasons%20for%20decisions%20related%20to%20a%20joint%20proposal%20for%20the%20management%20of%20the%20Bluenose-East%20%28Barren-ground%20caribou%29%20Herd_0.pdf
https://www.wrrb.ca/sites/default/files/Reasons%20for%20decisions%20related%20to%20a%20joint%20proposal%20for%20the%20management%20of%20the%20Bluenose-East%20%28Barren-ground%20caribou%29%20Herd_0.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/Reasons%20for%20decisions%20related%20to%20a%20joint%20proposal%20for%20the%20management%20of%20the%20Bluenose-East%20%28Barren-ground%20caribou%29%20Herd_0.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
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the story of the Kǫk’èetì ekwǫ̀ and there are implications for management of the 

Kǫk’èetì ekwǫ̀ herd, as well as the Beverly/Ahiak herd, which has received the 

immigrant cows. While the 2018 calving ground survey report provides detailed 

evidence describing the extent of emigration in 2018 and 2019, GNWT and TG did not 

offer any suggestions in the Joint Proposal on how the effects of emigration could be 

integrated into an adaptive management process. Given the scale of emigration, the 

WRRB is concerned especially by the failure of the governments to offer leadership in 

how to address emigration.  

 

Recommendation #3- 2019 (Kǫk’èetì Ekwǫ̀): Emigration 

By December 1, 2019, in order to provide the WRRB clarity on the status of the 

Kǫk’èetì ekwǫ̀, GNWT and TG are to provide, in plain language, their positions 

regarding the implications of emigration of Kǫk’èetì ekwǫ̀ to other herds, and how this 

emigration will influence adaptive management.  

 

In 2014, when GNWT terminated monitoring of dìga at their dens, the monitoring had 

been showing marked decreases in the number of dens occupied and in pup survival.79 

Between 2006 and 2012, a computer model suggested a 95% decline in dìga on the 

Kǫk’èetì ekwǫ̀ summer range.80 The Kǫk’èetì ekwǫ̀ summer range had contracted, and 

the dìga struggled to find enough ɂekwǫ̀.  Unfortunately, the 2015 and 2018 calving 

ground survey reports only listed predators seen on the calving ground. These 

observations were not provided, as a sighting rate, and thus trends cannot be 

assessed.81 The 2019 Joint Proposal did not provide any evidence of dìga population 

numbers or trends in the dìga sighting rate for late winter during the ɂekwǫ̀ sex and age 

surveys. 

 

“And so, as -- as to how -- if the wildlife -- if we're going to harvest the wolves, we 
-- we really need to kind of annually know exactly how many numbers that we 
need to harvest, how many wolves we need to harvest. And if we're harvesting 
wolves annually, is it -- will it show how well we know that we are helping the 
caribou?”82 (Elder Joseph Judas, 2016) 

 

Besides not having information on trends in dìga numbers as the ɂekwǫ̀ have declined, 

the Board also faces uncertainty in trends of the ɂekwǫ̀ winter distribution. The Joint 

 
79 PR (BATH 2019): 041 – Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst 
ekwǫ̀ (Barren-ground caribou) Herd - Part B. 
80 Ibid. 
81 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey; and PR (BATH 2019): 020 – 
An Estimate of Breeding Females and Analyses of Demographics for the Bluenose-East Herd of Barren-ground 
Caribou: 2015 Calving Ground Photographic Survey. 
82 PR (BATH 2019): 038 - Wolf Technical Feasibility Assessment: Options for Managing Wolves on the Range of the 
Bathurst Barren-ground Caribou Herd. Note: In 2016, Joseph Judas was a member of the Tłı̨chǫ Assembly and was 
not the Chair of the WRRB. 

https://www.wrrb.ca/sites/default/files/Reasons%20for%20decisions%20related%20to%20a%20joint%20proposal%20for%20the%20management%20of%20the%20Bluenose-East%20%28Barren-ground%20caribou%29%20Herd_0.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/An%20Estimate%20of%20Breeding%20Females%20and%20Analyses%20of%20Demographics%20for%20the%20Bluenose-east%20Herd%20of%20Barren-Ground%20Caribou%202015%20Calving%20Ground%20Photographic%20Survey_0.pdf
https://www.wrrb.ca/sites/default/files/An%20Estimate%20of%20Breeding%20Females%20and%20Analyses%20of%20Demographics%20for%20the%20Bluenose-east%20Herd%20of%20Barren-Ground%20Caribou%202015%20Calving%20Ground%20Photographic%20Survey_0.pdf
https://www.wrrb.ca/sites/default/files/An%20Estimate%20of%20Breeding%20Females%20and%20Analyses%20of%20Demographics%20for%20the%20Bluenose-east%20Herd%20of%20Barren-Ground%20Caribou%202015%20Calving%20Ground%20Photographic%20Survey_0.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
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Proposal did not include or reference a report analyzing if there is a trend in overlap in 

the winter distribution of neighboring herds. If dìga accompany the herds to the overlap 

area, it is possible that dìga predation rates could increase. Additionally, it is difficult, 

when herds overlap, to predict how the increased dìga harvest will change adult ɂekwǫ̀ 

survival rates.  

  

The trend for the decline based on the calving ground surveys is statistically robust and 

well- documented. The 2018 calving ground survey report included an updated analysis 

of adult survival which suggested that it had increased from 2015 to 2018 and had 

shifted from summer to winter timing of mortalities, although possible causes were not 

described.83 Fall calf:cow ratios are not analysed in detail but appear relatively stable 

while late calf:cow ratios have higher annual variability. It is premature to relate the 

increase and change in timing of adult survival with a decline of dìga on the summer 

range, but it is a possibility. 

 

The WRRB works within a broad ecological context and for that reason the Board is 

concerned about how the role of other predators may have changed as dìga 

populations have declined in response to the ɂekwǫ̀ decline. The role of scavengers 

such as nǫ̀gha will have changed, and nǫ̀gha may have become a more significant 

predator. Det’ǫcho are effective predators for newborn calves; as are sahcho. TK 

describes sahcho predation as extending outside of the calving grounds. Nǫ̀gha, 

sahcho and det’ǫcho are all relatively long-lived species and are opportunistic in their 

diet, which raises the possibility that their numbers could be slower to respond to the 

decline of the Kǫk’èetì ekwǫ̀ herd. The Board notes that there is a lack of information 

regarding nǫ̀gha, sahcho and det’ǫcho and, where information exists, it has not been 

compiled and shared. The Board is also conscious that as the herd has reached such 

low numbers, the herd trend may be more vulnerable to previously minor causes of 

ɂekwǫ̀ deaths. 

 

After the Board had received the TG and GNWT Joint Proposal in January 2019, the 

Board was seriously concerned about the lack of progress on the role of predators 

relative to the ɂekwǫ̀ declines. Consequently, in February 2019, the Board reinforced 

the urgency and the extent of the decline of both the Kǫk’èetì and Sahtì ekwǫ̀ herds, by 

advancing its recommendations on predators to TG and GNWT. These 

recommendations and the response from TG and GNWT are included in Table 1 and 

Appendix G.   

 

 

 

 

 
83 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 

https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
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Table 1. WRRB Predator recommendation and TG/GNWT responses 

 WRRB February 2019 predator recommendations TG/GNWT 

Response 

Variation 

 (if applicable) 

1 The WRRB supports continuing the ENR’s dìga harvest 

incentive program and the TG’s Community Based Dìga 

Harvesting Project as an education tool. 

Accepted  

2 The WRRB recommends that dìga monitoring be 

undertaken so that population estimates, or indexes are 

generated. In addition, as much information as possible, 

including condition, diet, and reproductive status, should 

be collected from each harvested dìga. 

Accepted  

3 The WRRB recommends that dìga management be 

undertaken in Wek'èezhìı. TG and ENR should review 

the “Wolf Technical Feasibility Assessment: Options for 
Managing Wolves on the Range of the Bathurst Barren-
ground Caribou Herd” submitted in November 2017 to 

determine the most effective, humane and cost-efficient 

methods that would have the least impact and 

disturbance on the ekwǫ̀ herds themselves. 

Accepted  

4 The WRRB recommends that dìga management should 

be closely monitored for effectiveness of halting or 

slowing the decline of the sahtì ekwǫ̀ and kokètì ekwǫ̀ 

herds in order to provide future harvesting opportunities. 

Accepted  

5 The WRRB recommends that the GNWT and TG work 

with the Government of Nunavut to enact predator 

management actions on the calving grounds of sahtì 

ekwǫ̀ and kokètì ekwǫ̀ in Nunavut. 

Varied  Replace ‘enact’ 

with ‘discuss’ 

6 The WRRB commits to striking a working group to begin 

work on a sahcho (grizzly bear) biological assessment by 

June 2019, specifically on the sahtì ekwǫ̀ and kokètì 

ekwǫ̀ herds herd ranges. This working group will include 

at minimum the GNWT, TG and the Government of 

Nunavut. WRRB staff recommend that sahcho are 

monitored in order to determine if pressures are 

increasing on ekwǫ. 

Varied  Accepted the 

Working Group  

Replace ‘enact’ 

with ‘discuss 

7 WRRB staff recommend that golden det'ǫcho (golden 
eagle) are monitored in order to determine if pressures of 

golden det'ǫcho are increasing on ekwǫ̀. WRRB staff 

recommends that TG and the GNWT work with the 

Government of Nunavut to support golden det'ǫcho 
monitoring. 

Varied  Replace ‘work 

with ‘discuss’ 
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Subsequent to the Board receiving TG and GNWT’s responses to the Board’s predator 

recommendations, the Board received further evidence in July 2019 when GNWT 

released its June 2018 calving ground survey report.84 Given the way the evidence is 

presented, the Board remains concerned about the lack of reporting about the decline in 

dìga on the Kǫk’èetì ekwǫ̀ summer range, whether or how this decline will modify the 

level of dìga predation on the Kǫk’èetì ekwǫ̀ herd, and how it could affect the harvest of 

dìga. The importance of monitoring dìga was highlighted in the “Wolf Tłı̨chǫ̨ Knowledge 
and Perspective” TK study where Tłı̨chǫ̨ participants agreed it would be helpful to 

monitor dìga as “packs of wolves usually follow caribou herds because they are part of 
the food chain for wolves so we need a good monitoring program for both animals”.85 A 

first step toward integrating the different sets of information (rate of predator sightings, 

ɂekwǫ̀ winter distribution, and the two dìga harvest programs) is the basis for the 

following recommendations additional to the February 2019 recommendations. 

 

Recommendation #4-2019 (Kǫk’èetì Ekwǫ̀): Predator Monitoring 

To improve the understanding of the role of predators on the decline of the herd and 

increase adult and calf survival, GNWT and TG will provide the following to the 

WRRB: 

(1) sighting rates of dìga, sahcho, golden det'ǫcho, and nǫ̀gha during Kǫk’èetì 

ekwǫ̀ composition surveys by December 1 each year, beginning in 2019; and, 

(2) A set of criteria that will determine the numbers of predators to be targeted for 

annual removal, should the decision be made to do so, by December 1, 2020. 

 

Recommendation #5-2019 (Kǫk’èetì Ekwǫ̀): Dìga Harvest 

To ensure that harvest of dìga is contributing to the conservation of Kǫk’èetì ekwǫ̀: 

(1) TG and GNWT should provide to the WRRB the number of dìga to be targeted 

for removal during the harvest season from the Kǫk’èetì ekwǫ̀ winter range by 

December 1 each year, beginning in 2019; 

(2) TG and GNWT should determine the number of dìga to be targeted for removal 

based on (i) dìga sightings during Kǫk’èetì ekwǫ̀ composition surveys and (ii) 

likely exposure of Kǫk’èetì ekwǫ̀ to dìga associated with neighbouring herds 

during the winter season; and, 

(3) TG and GNWT will coordinate the Enhanced North Slave Dìga Harvest 
Incentive Program and the Community-based Dìga Harvest Training Program 

to determine their role in removing the targeted number of dìga. 

 

 

 
84 PR (BATH 2019): 015 - Estimates of Breeding Females & Adult Herd Size and Analyses of Demographics for the 
Bathurst Herd of Barren-Ground Caribou: 2018 Calving Ground Photographic Survey. 
85 PR (BATH 2019): 038 - Wolf Technical Feasibility Assessment: Options for Managing Wolves on the Range of the 
Bathurst Barren-ground Caribou Herd. 

https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/2019%2007%2017%20Letter%20to%20J%20Judas%20RE%202019%20Bathurst%20Caribou%20Joint%20Mgmnt%20Proposal_Joint%20signature_George%20Mackenzie%20and%20RCMcleod%20%28003%29.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
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Recommendation #6-2019 (Kǫk’èetì Ekwǫ̀): Enhanced North Slave Dìga Harvest 
Incentive Program 

To help the Board understand the effectiveness of the GNWT’s Enhanced North 
Slave Dìga Harvest Incentive Program on Kǫk’èetì ekwǫ̀, TG and GNWT will provide 

a comprehensive report on the program to the WRRB by May 31 each year. The 

contents of this report will be developed in collaboration with the Board and will 

include, but not be limited to, the following information:  

(1) provide the location and number of dìga harvested as a part of the Harvest 

Incentive Program; and, 

(2) provide clear criteria to measure the effectiveness of the Harvest Incentive 

Program based on both scientific and TK. 

 

Recommendation #7-2019 (Kǫk’èetì Ekwǫ̀): Community-based Dìga Harvest 
Training Program 

To help the Board understand the effectiveness of the TG’s Community-based Dìga 
Harvest Training Program, TG and GNWT will provide a comprehensive report on the 

program to the WRRB by May 31 each year. The contents of this report will be 

developed in collaboration with the Board and will include, but not be limited to, the 

following information:  

(1) provide the location and number of dìga harvested as a part of the Harvest 

Training Program; and, 

(2) provide an assessment of how the training will contribute to future dìga 

harvesting and management 

 

While dìga pose significant threats to Kǫk’èetì ekwǫ̀ survival rates, nǫ̀gha, golden 

det'ǫcho, and sahcho are other predators which need to be assessed. TG and GNWT’s 

Joint Proposal included no evidence on predator sighting rates on the calving grounds 

nor did the 2018 calving ground survey report. But the Joint Proposal did recommend 

increased support for predator monitoring as well as for on-the-land traditional 

monitoring programs like the Tłı̨chǫ Ekwǫ̀ Nàxoède K’è (formerly the Boots on the 

Ground) program.86 GNWT’s recommendation leads the WRRB to recommend 

monitoring predators on the calving grounds in collaboration with GN. In an effort to 

reduce disturbance to ɂekwǫ̀, this work should be done on the ground, and not via 

aircraft.  

 

Nǫ̀gha can be found where their food is located. Some may consider nǫ̀gha to be a 

scavenger however, it is known that nǫ̀gha also actively hunt for their food. Nǫ̀gha 

share the barren-lands with ɂekwǫ̀ and, therefore, ɂekwǫ̀ can make up a significant 

portion of the nǫ̀gha diet through direct hunting or from carrion left by sahcho or dìga. 

 
86 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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As nǫ̀gha scavenge for ɂekwǫ̀, they tend to follow behind the ɂekwǫ̀ and dìga as they 

migrate through the barren-lands.87 

 

Recommendation #8-2019 (Kǫk’èetì Ekwǫ̀): Nǫ̀gha (wolverines) 

To determine the current abundance, trend and distribution of nǫ̀gha, GNWT and TG 

will compile existing TK and scientific information for nǫ̀gha in the NWT and Nunavut 

on the Kǫk’èetì and Sahtì ekwǫ̀ ranges by April 1, 2020. The data will be used by the 

Grizzly Bear Biological and Management Feasibility Working Group to expand the 

collaborative sahcho biological and management feasibility assessment to include 

nǫ̀gha.  

 

The Board is disappointed by the lack of progress among TG, GNWT and GN in relation 

to management actions on predation and land management for the Kǫk’èetì ekwǫ̀ 

calving ground and summer ranges within Nunavut. These delays may be affecting the 

Kǫk’èetì ekwǫ̀ population. The Joint Proposal states that there has been “a series of 
discussions involving GNWT and GN wildlife staff and more senior officials (ministers 
and deputy ministers) about the potential for collaboration centered on predator 
reduction on the NU ranges of the Bluenose-East and Bathurst herds”.88 While the 

Board is aware that NWT management authorities have no authority in Nunavut and 

any actions taken in Nunavut would need to be approved by the NWMB, GNWT and TG 

committed to pursuing these discussions further to develop and implement coordinated 

dìga removals across the Sahtì and Kǫk’èetì ekwǫ̀ herds.89 The 2016 and 2019 Joint 

Proposals both stated that GNWT will remain in frequent contact with GN on these 

issues and participate where possible in the NWMB process on harvest issues.90  

 

Recommendation #9-2019 (Kǫk’èetì Ekwǫ̀): Joint Management Agreement 

The Board recommends GNWT and TG develop a draft agreement and timelines for 

joint management efforts to manage the Kǫk’èetì and Sahtì ekwǫ̀ and their ranges by 

February 29, 2020. This draft agreement should be developed in cooperation with the 

BCAC, the Advisory Committee for Cooperation on Wildlife Management, and 

discussed with the GN wildlife officials and NWMB as soon as possible. 

 

 

 

 
87 Species at Risk Committee. 2014. Species Status Report for Wolverine (Gulo gulo) in the Northwest Territories. 
Species at Risk Committee, Yellowknife, NT. 
https://www.nwtspeciesatrisk.ca/sites/default/files/wolverine_status_report_and_assessment_final_dec_2014_v2.pdf. 
88 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
89 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
90 Ibid.  

https://www.nwtspeciesatrisk.ca/sites/default/files/wolverine_status_report_and_assessment_final_dec_2014_v2.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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7.4. Habitat and Land Use 

 

7.4.1. Introduction 
 

The annual range of Kǫk’èetì ekwǫ̀ encompasses land in both the NT and Nunavut, 

which introduces jurisdictional complexity. Calving and post-calving ranges in Nunavut 

do not have protection. Key habitats in the NWT also remain unprotected despite the 

WRRB recommendations in 2010 and 2016. The WRRB has consistently stated that the 

Kǫ̀k’èetı̀ ekwǫ̀ will require intact habitat for recovery and sustained use.  

 

The WRRB recognizes that habitat is complex as it includes more than vegetation. 

Habitat also is the landscapes that allow ɂekwǫ̀ to make choices to reduce risks from 

predators, parasites and other threats including weather. The elders consider anything 

linked to ɂekwǫ̀ as their habitat. This includes things such as ɂı̨k’ǫǫ̀ (spiritual power); 

human behaviour; predators, such as dìga and people; pests, such as mosquitoes and 

flies; landscapes, such as muskeg, eskers, and smooth bedrock leading to areas to 

cross water; weather conditions that create particular kinds of snow and ice conditions; 

water, wind, and temperature; and favoured vegetation.91 When suitable habitat is 

limited, pregnancy rates and calf survival can be reduced, which reduces the potential 

for herd recovery. 

 
7.4.2. Proponent’s Evidence 
 

The Joint Proposal mentions ɂekwǫ̀ range contraction but does not provide evidence on 

changes in seasonal distribution or how changes in distribution may reflect changes in 

habitat. The 2019 Joint Proposal did identify habitat loss and change as a factor in the 

herd’s decline as they stated that “other factors including predation, disturbance from 
mining activities and infrastructure, roads, and climate factors have likely been key to 
the herd’s continued decline since harvest restrictions”.92  The joint proposal mentions 

the need to identify important areas and critical habitat as the steps potentially leading 

to interim or long term habitat protection.  

 

The Joint Proposal’s primary proposed management action is the endorsement and 

implementation of the Bathurst Caribou Range Plan (BCRP).93 Implementation actions 

outlined in the BCRP are to develop and apply effective policies within an adaptive 

management framework in order to address cumulative effects of range disturbance on 

the Kǫk’èetì ekwǫ̀ range. TG and GNWT outline the four main objectives of the BCRP 

are to ensure the integrity of important habitats; ensure connectivity between seasonal 

 
91 PR (BATH 2019): 028 - Caribou Migration and the State of their Habitat: Tłı̨chǫ Knowledge and Perspectives on 
ekwò˛ (Barrenland Caribou) 
92 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
93 Ibid. 

https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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ranges; ensure the amount of human-caused land disturbance is kept below certain 

levels; and, ensure the development, design and use of roads is managed with 

consideration of ɂekwǫ̀.94 

 

7.4.3. Other Parties’ Evidence 
 

Alternatives North expressed their surprise to see the proponents recommend more 

work to identify key habitats for Kǫ̀k’èetı ̀ekwǫ̀. With years of research already 

conducted, and resource development increasing, Alternatives North question the need 

for more work to assess the Kǫ̀k’èetı̀ ekwǫ̀ range.95 It is noted that the BCRP is 

mentioned in the Joint Proposal; however, there are no actions relating to habitat 

protections. 

 

CARC also indicated its surprise to see the proponents calling for the identification of 

critical habitat as there is already critical habitat identified. CARC was happy to see the 

BCRP endorsed; however, they noted that there is no plan for how the BCRP will be 

approved and implemented.96 

 

LKDFN supported aspects of the BCRP, such as protecting ɂekwǫ̀ habitat, the 

increased connectivity within the Kǫ̀k’èetı ̀ekwǫ̀ range and mitigating resource 

exploration; however, LKDFN noted that it can not endorse the BCRP because the plan 

recommends additional disturbance as permissible despite the urgent conservation 

concerns with the Kǫ̀k’èetı̀ ekwǫ̀.97 

 

7.4.4. Analysis and Recommendations 
 

The WRRB acknowledges that the BCRP is a comprehensive plan built on the 

knowledge of many people. However, the Board notes there are no dates for 

implementation of BCRP policies nor is there any framework or timelines to judge how 

or when this plan is expected to contribute to ɂekwǫ̀ recovery. In this, the Board agrees 

with Alternatives North and CARC. In order for the BCRP to be implemented, legal 

protections are required, and the Board is not aware of any advancement towards these 

requirements. The WRRB also notes that there should be an urgency to the 

implementation of the BCRP as two of five range assessment areas require enhanced 

management responses to address increased levels of disturbance.98 In addition, the 

Board has previously recommended the need for calving and post-calving ground 

 
94 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
95  PR (BATH 2019): 006 - Alternatives North Submission to 2019 Bathurst Caribou Proposal. 
96 PR (BATH 2019): 004 - CARC to WRRB Re: Joint Management Proposal for Bathurst Caribou. 
97 PR (BATH 2019): 012 - Łutsel K'e Dene First Nation Submission to 2019 Bathurst Caribou Proposal. 
98 https://www.enr.gov.nt.ca/sites/enr/files/resources/bathurst_caribou_range_plan_2019_-
_plan_pour_laire_de_repartition_des_caribous_de_bathurst_2019.pdf. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/Alternatives%20North%20submission%20Feb%202019.pdf
https://www.wrrb.ca/sites/default/files/Joint%20Proposal%20CARC%20Letter%2029jan19.pdf
https://www.wrrb.ca/sites/default/files/LKDFN%20comments%20to%20Bathurst%20Caribou%20Joint%20Management%20Proposal.pdf
https://www.enr.gov.nt.ca/sites/enr/files/resources/bathurst_caribou_range_plan_2019_-_plan_pour_laire_de_repartition_des_caribous_de_bathurst_2019.pdf
https://www.enr.gov.nt.ca/sites/enr/files/resources/bathurst_caribou_range_plan_2019_-_plan_pour_laire_de_repartition_des_caribous_de_bathurst_2019.pdf
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protection, which depends on Nunavut land managers. The BCRP does acknowledge 

this but the Joint Proposal indicates clearly to the WRRB that the need for habitat 

protection is now urgent.99 In addition, the abandoning of traditional calving grounds 

may be further evidence of the need for protection and limiting of disturbance. 

 

TG and GNWT’s Joint Proposal offered no evidence about the state of the Kǫ̀k’èetı̀ 
ekwǫ̀ habitat, such as the cumulative winter range modified by fire or the total linear 

length of roads. As TG and GNWT have identified in the Joint Proposal that they are 

working on the implementation of the BCRP, the WRRB accepts this and does not, at 

this time, have any further recommendations on habitat and land use.    

 

7.5. Education 

 

7.5.1. Introduction 
 

Communications with, and the education of, harvesters, Tłı̨chǫ citizens, and the public 

is crucial in the management of Kǫk’èetì ekwǫ̀. These initiatives aim to increase 

compliance, improve hunter practices, and reduce wounding and wastage.  

 

7.5.2. Proponent’s Evidence 
 

The proposal did include a table listing proposed educational activities including annual 

and possible meetings, GNWT website updates, posters, and radio interviews.100 The 

Joint Proposal emphasized the importance of supporting on-the-land activities, which 

focus on the continued use and maintenance of traditional sites. TG plans to expand on 

their current on-the-land programs.101 

 

7.5.3. Other Parties’ Evidence 
 

LKDFN expressed their belief that public awareness and education, based on the best 

available traditional and scientific knowledge, are essential to improve the public’s 

understanding of Kǫk’èetì ekwǫ̀, as well as the management tools that are being used 

to protect them. LKDFN recommend that the GNWT share the results of the bi-annual 

population survey and the composition surveys in a meaningful way at in-person 

meetings in all communities.102 

 

Alternatives North and CARC did not raise concerns about the proposed communication 

and education initiatives as presented in the Joint Proposal. 

 
99 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
100 Ibid. 
101 Ibid. 
102 PR (BATH 2019): 012 - Łutsel K'e Dene First Nation Submission to 2019 Bathurst Caribou Proposal. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/LKDFN%20comments%20to%20Bathurst%20Caribou%20Joint%20Management%20Proposal.pdf
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7.5.4. Analysis and Recommendations 
 

TG and GNWT’s Joint Proposal offered no evidence about the frequency and 

effectiveness of education activities since the 2010 and 2016 proposals. Continuing 

efforts to increase awareness among Tłı̨chǫ̨ communities and the public about the 

status of NWT ɂekwǫ̀ herds, the need for conservation actions and how harvesters can 

contribute to conservation, such as harvesting alternative species, is essential to 

promote recovery of the Kǫk’èetì ekwǫ̀ herd. 

 

Recommendation #10-2019 (Kǫk’èetì Ekwǫ̀): Successes and Challenges of 

Ekwǫ̀ Nàxoède K’è 

To increase community understanding of work being done for Kǫk’èetì ekwǫ̀, TG will 

report annually on the successes and challenges of Ekwǫ̀ Nàxoède K’è to Tłı̨chǫ 

communities and schools. 

 

Recommendation #11-2019 (Kǫk’èetì Ekwǫ̀): Food Security 

To ensure Tłı̨chǫ communities have access to nutritious, safe food that fits their 

lifestyle and provides a healthy diet throughout the year, and in light of a closed 

harvest on Kǫk’èetì ekwǫ̀, TG and GNWT will discuss priorities and solutions for food 

security issues, such as harvesting alternative country foods and/or implementing 

meat replacement programs, with each Tłı̨chǫ community by March 31, 2020.  

 

Recommendation #12-2019 (Kǫk’èetì Ekwǫ̀): Public Consultation 

To increase public understanding of the need for ɂekwǫ̀ management actions, starting 

in January 2020, TG and GNWT will: 

(1) exchange information about Kǫk’èetì and Sahtì ekwǫ̀ with Tłı̨chǫ communities, 

via focus groups and community meetings; and, 

(2) produce and distribute educational materials, via radio, television, social media 

and workshops, to the general public about the reasons for the Kǫk’èetì and Sahtì 

ekwǫ̀ population declines and the factors affecting the declines, including 

emigration.  

 

7.6. Research and Monitoring  

 

7.6.1. Introduction 
 

Ongoing research and monitoring actions are required to make informed and timely 

management decisions for the Kǫk’èetì ekwǫ̀, including the proposed implementation of 

the Tłįchǫ Research and Monitoring Program. Adaptive management is the mechanism 

whereby monitoring results are used to inform management decisions as well as to 

determine the effectiveness of management actions. The WRRB already utilizes 

adaptive management principles in its operations and decision-making. However, an 
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adaptive management framework with clear thresholds may lead to specific 

management actions that could lead to timelier implementation of management and 

monitoring actions. The WRRB is aware that as the Kǫk’èetì ekwǫ̀ herd continues to 

decline, the urgency of effective management increases. 

 

7.6.2. Proponent’s Evidence 
 

TG and GNWT’s Joint Proposal describes (a) biological monitoring; (b) an expansion of 

TG’s Ekwǫ̀ Nàxoède K’è program; (c) support for research on the drivers of changes in 

ɂekwǫ̀ abundance; and, (d) an adaptive management framework under the Bathurst 

Caribou Range Plan.103 More specifically, the proposed actions are: 

 

(a) The biological monitoring included a change to calving ground surveys taking 

place every two years rather than every three years; an increase in the number 

of collars to 70; an increase to annual monitoring of calf survival; harvest 

compliance monitoring; dropping the calving ground reconnaissance surveys and 

the addition of pregnancy monitoring.104 

 

(b) TG is proposing to expand the Ekwǫ̀ Nàxoède K’è program to span the entire 

ice-free period on the lakes.105  

 

(c) TG and GNWT recognize the need for research into the complexity of factors 

driving the declines of ɂekwǫ̀ herds using both TK and science as well as 

university partners.106 

 

(d) Implementation actions outlined in the BCRP should be initiated in 2019 to 

develop and apply effective policies and practices within an adaptive 

management framework and 5-year review interval, which will help address 

potential cumulative effects of range (habitat) disturbance and land use on 

Kǫk’èetì ekwǫ̀.107 

 

7.6.3. Other Parties’ Evidence 
 
Alternatives North is concerned that with the increasing impacts related to climate 

change that the herd is facing, any harvest of the herd at all will increase their 

vulnerability significantly.108 

 
103 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
104 Ibid. 
105 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
106 Ibid. 
107 Ibid. 
108 PR (BATH 2019): 006 - Alternatives North Submission to 2019 Bathurst Caribou Proposal. 

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/Alternatives%20North%20submission%20Feb%202019.pdf
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CARC noted that with a greater than 50% decline of Kǫ̀k’èetı̀ ekwǫ̀ between the last two 
surveys and an overall decrease of 95% from peak levels, it indicates the “desperately 
inadequate management over the past 10 years plus and the need for critical review”.109 

 

LKDFN supports biological monitoring; however, they would like to see other Indigenous 

governments and organizations engaged in the harvest compliance monitoring. 

Additionally, LKDFN believes that Indigenous monitors should be trained in fecal sample 

collections. LKDFN supports the expansion of the Ekwǫ̀ Nàxoède K’è (Boots on the 
Ground) program and would like to see the GNWT support the LKDFN’s Caribou 

Stewardship Plan. They support collaborative research partnerships; however, LKDFN 

notes that the time needed to conduct routine studies is too long for Kǫ̀k’èetı̀ ekwǫ̀.110 

 

7.6.4. Analysis and Recommendations 
 

The WRRB’s approach to making monitoring and research recommendations was 

developed in response to three requirements. First, delays in government 

implementation of management actions do not slow the decline in ɂekwǫ̀ numbers. This 

is the basis for the WRRB’s recommendation to improve the implementation of adaptive 

management. Secondly, the WRRB is also concerned as to how TK and community 

experience is used in monitoring and adaptive management. Third, there is the 

requirement to balance the perspective of respecting and leaving the ɂekwǫ̀ alone 

against the need for monitoring information for management. 

 

The Board is put in a difficult position trying to balance the apparent need for more 

monitoring of ɂekwǫ̀ and the elders who say we should leave the ɂekwǫ̀ alone. Evidence 

from Tłı̨chǫ elders during the 2007 TG workshop, suggest a willingness to restrict 

harvest, and leave the ɂekwò alone.111 Leaving ɂekwǫ̀ alone, to the elders, includes all 

activities that stress or bother those remaining. As Elder Romie Wetrade summarizes: 

 

“White people raise animals. So they are always thinking about what to do with 
them. Tłı̨chǫ do not raise animals. Caribou migrate all over the land. Because of 
white people we are now talking negatively about caribou. For me that is not 
right. Talking all the time about how we will fix it. How will they migrate back to 
us? What will happen to the young? We should leave them alone and let them 
be.”112 

 

The Board also notes the difficulty of reconciling views over collaring ɂekwǫ̀. However, 

the Board acknowledges that increasing the number of collars on cows provides more 

 
109 PR (BATH 2019): 004 - CARC to WRRB Re: Joint Management Proposal for Bathurst Caribou. 
110 PR (BATH 2019): 012 - Łutsel K'e Dene First Nation Submission to 2019 Bathurst Caribou. Proposal. 
111 PR (BATH 2019): 039 - WRRB Reasons for Decision Final Report w/ Corrected Appendix – Sahtì Ekwǫ̀ 
(Bluenose-East Caribou) Herd. 
112 PR (BATH 2019): 029 - Monitoring the Relationship between People and Caribou. 

https://www.wrrb.ca/sites/default/files/Joint%20Proposal%20CARC%20Letter%2029jan19.pdf
https://www.wrrb.ca/sites/default/files/LKDFN%20comments%20to%20Bathurst%20Caribou%20Joint%20Management%20Proposal.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/Monitoring%20the%20Relationship%20Between%20People%20and%20Caribou_3.pdf
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reliable annual estimates of cow survival rates, as well as determining the effectiveness 

of the MCBCCA and overlap in winter distribution, assigning harvest to herds reliably, 

and providing evidence for emigration. The BGCTWG has stated that an effective 

MCBCCA requires, at minimum, 40 collars and biological monitoring will need a total of 

70 collars on cows and bulls.  

 

As a rationale for increasing the frequency of the calving ground estimates to every two 

years, the GNWT cites the rapid decline of the herd and possible dìga management 

implementation.113 The Board understands that increasing the frequency of calving 

ground surveys is potentially a mixed blessing as statistical differences in population 

numbers may be more difficult to detect. However, the WRRB considers that this 

possible disadvantage of the increased survey frequency can be reduced by using rates 

of adult and calf survival to also interpret trends. Thus, the WRRB agreed with the 

management action proposed by GNWT and TG. 

 

Recommendation #13-2019 (Kǫk’èetì Ekwǫ̀):  Population Surveys 

To ensure timely adaptive management, GNWT will conduct population surveys for 

Kǫk’èetì ekwǫ̀ every two years at the same time as Sahtì ekwǫ̀ and Beverly/Ahiak 

surveys. Therefore, the next population surveys will take place in June 2020.  

 

While GNWT did refer to a change in tracking seasonal calf survival three times a year, 

they did not mention the need to increase sample size to reliably monitor pregnancy 

rates, which is the first step in monitoring calf survival.114 Hence, the need for WRRB’s 

agreement that pregnancy rates should be monitored through fecal pellet sampling. 

Dene harvesters are comfortable with the collection of fecal pellets to determine genetic 

material as well as monitoring pregnancy.115 This is especially relevant when Dene 

experts’ knowledge of ɂekwǫ̀ histories, movements and identities is respected. When 

knowledges are heard, respected and used, individuals are more likely to accept the 

results of others.116 In the not so distant past, fecal pellets were examined in 

conjunction with examining vegetation in the months and stomachs of ɂekwǫ̀.117 The 

WRRB also notes that pregnancy rates are a sensitive indicator to conditions including 

climate change on the summer ranges and thus can be related to observations from 

TG’s Ekwǫ̀ Nàxoède K’è program. 

 

 
113 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
114 PR (BATH 2019): 039 - WRRB Reasons for Decision Final Report w/ Corrected Appendix – Sahtì Ekwǫ̀ 
(Bluenose-East Caribou) Herd. 
115 PR (BATH 2019): 028 - Caribou Migration and the State of their Habitat: Tłı̨chǫ Knowledge and Perspectives on 
ekwò˛(Barrenland Caribou).   
116 PR (BATH 2019): 31 - Łeghágots'enetę (learning together): the importance of indigenous perspectives in the 
identification of biological variation 
117 PR (BATH 2019): 028 - Caribou Migration and the State of their Habitat: Tłı̨chǫ Knowledge and Perspectives on 
ekwò˛(Barrenland Caribou).   

https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
https://www.wrrb.ca/sites/default/files/%C5%81egh%C3%A1gots%E2%80%98enet%C4%99%20Learning%20together.%20The%20importance%20of%20Indigenous%20perspectives%20in%20the%20identification%20of%20biological%20variation_0.pdf
https://www.wrrb.ca/sites/default/files/%C5%81egh%C3%A1gots%E2%80%98enet%C4%99%20Learning%20together.%20The%20importance%20of%20Indigenous%20perspectives%20in%20the%20identification%20of%20biological%20variation_0.pdf
https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
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Recommendation #14-2019 (Kǫk’èetì Ekwǫ̀):  Pregnancy Monitoring 

To better monitor the pregnancy rates of the Kǫk’èetì ekwǫ̀ herd, GNWT and TG 

should implement Kǫk’èetì ekwǫ̀ pregnancy monitoring through fecal pellet collection 

in the winter months, every year starting January 2020. Community members should 

have the opportunity to participate in the collection of fecal pellets on the Kǫk’èetì 

ekwǫ̀ winter range.  

 

Indigenous people across Canada emphasize they monitor the land by living with it. In 

other words, using the natural resources it offers on a regular basis and, in doing so, 

watch everything on the land.118 The elders’ stories tell of change in the past. 

Harvesters must have ongoing, daily experiences and spiritual relations with all that is 

part of the ecosystem so they can watch for and see inconsistencies and change – 

whether rapid or slow.119 This is maintained through walking and watching ɂekwǫ̀ 

habitat and harvesting in culturally appropriate ways.  

 

Tłı̨chǫ participants in the “Wolf Knowledge and Perspective” TK study questioned the 

effectiveness of using GNWT’s techniques, “wolves are not going to wait to be 
monitored; they are very smart and fast”.120 In contrast to periodic scientific monitoring, 

monitoring based on Tłı̨chǫ̨ experiential knowledge – observing, experiencing and 

sharing stories – is done on a regular and consistent basis by harvesters who know the 

land.121 

 

By putting the Tłı̨chǫ Research and Monitoring Program in place, harvesters and elders 
will once again be in their intellectual and spiritual role to watch and experience the land 

so they can share what they observe and ensure people can respond quickly to 

occurrences that will impact their lives. 

 
118 PR (BATH 2019): 023 - “These Trees Have Stories to Tell” Linking Denésƍliné Knowledge and Dendroecology in 
the Monitoring of Barren-ground Caribou Movements in the Northwest Territories, Canada; PR (BATH 2019): 027 - 
Tłı̨chǫ Knowledge of Environmental Changes: Implications for Caribou Hunting; PR (BATH 2019): 028 - Caribou 
Migration and the State of their Habitat: Tłı̨chǫ Knowledge and Perspectives on ekwò˛(Barrenland Caribou); PR 
(BATH 2019): 029 - Monitoring the Relationship between People and Caribou; PR (BATH 2019): 030 - Renewing our 
traditional laws through joint ekwǫ (caribou) management; 031 - Łeghágots'enetę (learning together): the importance 
of indigenous perspectives in the identification of biological variation; PR (BATH 2019): 033 - Boots on the Ground 
Caribou Monitoring Program 2017 Results; PR (BATH 2019): 034 - Boots on the Ground Caribou Monitoring Program 
- Monitoring Results 2016; PR (BATH 2019): 035 - “We Watch Everything” A Methodology for Boots on the Ground 
Caribou Monitoring; and PR (BATH 2019): 036 - Ekwò zò gha dzô nats’êdè “We Live Here For Caribou” Cumulative 
Impacts Study on the Bathurst Caribou.  
119 PR (BATH 2019): 029 - Monitoring the Relationship between People and Caribou; PR (BATH 2019): 030 - 
Renewing our traditional laws through joint ekwǫ (caribou) management; PR (BATH 2019): 032 - “We monitor by 
living here”: Developing monitoring methods based in Indigenous knowledge; PR (BATH 2019): 033 - Boots on the 
Ground Caribou Monitoring Program 2017 Results; PR (BATH 2019): 034 - Boots on the Ground Caribou Monitoring 
Program - Monitoring Results 2016; and PR (BATH 2019): 035 - “We Watch Everything” A Methodology for Boots on 
the Ground Caribou Monitoring. 
120 PR (BATH 2019): 038 - Wolf Technical Feasibility Assessment: Options for Managing Wolves on the Range of the 
Bathurst Barren-ground Caribou Herd. 
121 Ibid. 

https://www.wrrb.ca/sites/default/files/These%20trees%20have%20stories%20to%20tell%20-%20Linking%20Den%C3%A9s%C6%8Dlin%C3%A9%20Knowledge%20and%20Dendroecology%20in%20the%20Monitoring%20of.pdf
https://www.wrrb.ca/sites/default/files/These%20trees%20have%20stories%20to%20tell%20-%20Linking%20Den%C3%A9s%C6%8Dlin%C3%A9%20Knowledge%20and%20Dendroecology%20in%20the%20Monitoring%20of.pdf
https://www.wrrb.ca/sites/default/files/Tlicho%20Knowledge%20of%20Environmental%20Changes.pdf
https://www.wrrb.ca/sites/default/files/Tlicho%20Knowledge%20of%20Environmental%20Changes.pdf
https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
https://www.wrrb.ca/sites/default/files/Caribou%20Migration%20and%20the%20State%20of%20Their%20Habitat.%20Behchoko%20Tlicho%20Traditional%20Knowledge%20Reports%20Series%202.pdf
https://www.wrrb.ca/sites/default/files/Monitoring%20the%20Relationship%20Between%20People%20and%20Caribou_3.pdf
https://www.wrrb.ca/sites/default/files/Monitoring%20the%20Relationship%20Between%20People%20and%20Caribou_3.pdf
https://www.wrrb.ca/sites/default/files/Renewing%20our%20traditional%20laws%20through%20joint%20ekw%C7%AB%20caribou%20management_0.pdf
https://www.wrrb.ca/sites/default/files/Renewing%20our%20traditional%20laws%20through%20joint%20ekw%C7%AB%20caribou%20management_0.pdf
https://www.wrrb.ca/sites/default/files/%C5%81egh%C3%A1gots%E2%80%98enet%C4%99%20Learning%20together.%20The%20importance%20of%20Indigenous%20perspectives%20in%20the%20identification%20of%20biological%20variation_0.pdf
https://www.wrrb.ca/sites/default/files/%C5%81egh%C3%A1gots%E2%80%98enet%C4%99%20Learning%20together.%20The%20importance%20of%20Indigenous%20perspectives%20in%20the%20identification%20of%20biological%20variation_0.pdf
https://www.wrrb.ca/sites/default/files/2017bootsonthegroundresults_0.pdf
https://www.wrrb.ca/sites/default/files/2017bootsonthegroundresults_0.pdf
https://www.wrrb.ca/sites/default/files/2016%20Boots_on_the_ground_monitoring_results.pdf
https://www.wrrb.ca/sites/default/files/2016%20Boots_on_the_ground_monitoring_results.pdf
https://www.wrrb.ca/sites/default/files/we_watch_everything_a_methodology_for_boots_on_the_ground_caribou_monitoring_0.pdf
https://www.wrrb.ca/sites/default/files/we_watch_everything_a_methodology_for_boots_on_the_ground_caribou_monitoring_0.pdf
https://www.wrrb.ca/sites/default/files/ekwo_zo_gha_dzo_natsede_tk_study%20-%20cumulative%20impacts%20on%20bathurst%20caribou.pdf
https://www.wrrb.ca/sites/default/files/ekwo_zo_gha_dzo_natsede_tk_study%20-%20cumulative%20impacts%20on%20bathurst%20caribou.pdf
https://www.wrrb.ca/sites/default/files/Monitoring%20the%20Relationship%20Between%20People%20and%20Caribou_3.pdf
https://www.wrrb.ca/sites/default/files/Renewing%20our%20traditional%20laws%20through%20joint%20ekw%C7%AB%20caribou%20management_0.pdf
https://www.wrrb.ca/sites/default/files/Renewing%20our%20traditional%20laws%20through%20joint%20ekw%C7%AB%20caribou%20management_0.pdf
https://www.wrrb.ca/sites/default/files/We%20monitor%20by%20living%20here.%20Developing%20monitoring%20methods%20based%20on%20Indigenous%20knowledge_0.pdf
https://www.wrrb.ca/sites/default/files/We%20monitor%20by%20living%20here.%20Developing%20monitoring%20methods%20based%20on%20Indigenous%20knowledge_0.pdf
https://www.wrrb.ca/sites/default/files/2017bootsonthegroundresults_0.pdf
https://www.wrrb.ca/sites/default/files/2017bootsonthegroundresults_0.pdf
https://www.wrrb.ca/sites/default/files/2016%20Boots_on_the_ground_monitoring_results.pdf
https://www.wrrb.ca/sites/default/files/2016%20Boots_on_the_ground_monitoring_results.pdf
https://www.wrrb.ca/sites/default/files/we_watch_everything_a_methodology_for_boots_on_the_ground_caribou_monitoring_0.pdf
https://www.wrrb.ca/sites/default/files/we_watch_everything_a_methodology_for_boots_on_the_ground_caribou_monitoring_0.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
https://www.wrrb.ca/sites/default/files/wolf%20technical%20feasibility%20assessment-%20options%20for%20managing%20wolves%20on%20the%20range%20of%20the%20bathurst%20barren-ground%20caribou%20herd.pdf
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“We find our voices in the land where we have something to say, where we can 
contribute something.”122 (Dr. John B. Zoe, 2019) 

 

Recommendation #15-2019 (Kǫk’èetì Ekwǫ̀): Tłįchǫ Research and Monitoring 
Program 

To ensure that both ɂekwǫ̀ and ɂekwǫ̀ habitat monitoring, and realistic harvesting 

numbers are recorded in a culturally appropriate manner, and to contribute adaptive 

management, TG will implement the Tłįchǫ Research and Monitoring Program, 
starting in January 2020 (See Appendix H).  

 

The WRRB is aware that the effects of climate change are already being felt and that 

the changes on the ɂekwǫ̀ ranges are measurable. The question now is what can be 

done about the effects of climate change on ɂekwǫ̀, and their ecological relationships, 

including people. The WRRB sees this as best answered by having more observers on 

the ground123 and then ensuring that their observations are integrated into adaptive 

management for the herd. The WRRB believes that using more people on the ground 

(as indexed, for example by the number of observer days) is essential for adaptive 

management. 

 

Tłı̨chǫ harvesters’ and elders’ holistic knowledge of the environment allows them to 

place the behaviour of humans into the ecosystem, which is why they can understand 

the reality of climate change.124 Tłı̨chǫ harvesters and elders know that ɂekwǫ̀ will not 

migrate to places where there is no food. For example, dry conditions (high 

temperatures and low precipitation), wildfires, and lack of vegetation are indicators of 

climate change that harvesters can see on the land.  

 

Recommendation #16-2019 (Kǫk’èetì Ekwǫ̀): Climate Change 

To better understand the effects of climate change on ɂekwǫ̀, TG will systematically 

collect on-the-ground climate change observations including but not limited to (i) dry 

conditions, (ii) wildfires, and (iii) lack of vegetation, during the Ekwò N̨àxoède K’è 

program and the Tłı̨chǫ Research and Monitoring Program. Results of the monitoring 
programs should be designed to contribute an adaptive management framework and 

be reported to the WRRB and GNWT annually. 

 

The Joint Proposal’s Table 4 summarises the biological monitoring indicators, 

frequency, rationale, and options for management actions.125  In the context of adaptive 

management, the WRRB finds that only four of the nine biological indicators in Table 4 

 
122 PR (BATH 2019): 039 - WRRB Reasons for Decision Final Report w/ Corrected Appendix – Sahtì Ekwǫ̀ 
(Bluenose-East Caribou) Herd. 
123 PR (BATH 2019): 033 - Boots on the Ground Caribou Monitoring Program 2017 Results. 
124 PR (BATH 2019): 027 - Tłı̨chǫ Knowledge of Environmental Changes: Implications for Caribou Hunting). 
125 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 

https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/2017bootsonthegroundresults_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf


_____________________________________________________________________________________________ 
WRRB Proceeding Report & Reasons for Decision – Kǫk’èetı ̀Ekwǫ̀ (Bathurst Caribou) Herd           51 
October 4, 2019 
 

have corresponding adaptive monitoring options and even those four are generalized 

rather than specific actions. The table is similar to that proposed for the Sahtì ekwǫ̀ in 

the 2019 Joint Proposal. When asked during the public hearing about the possibility of 

expanding and revising the table to make it more detailed and responsive for that herd, 

GNWT stated that they would need to discuss with their senior level management and 

pointed to the Taking Care of Caribou Management Plan.126 
 

Given the 29% annual rate of decline for the Kǫk’èetì ekwǫ̀ herd, there is an urgent 

need to increase the speed in which managers react to changes in the herd and 

implement management actions. The WRRB is concerned about delays in 

implementation of management actions and the failure to implement the majority of the 

WRRB’s recommendations. TG and GNWT acknowledged the need to speed up 

management responses. In the Joint Proposal, they propose increasing reviews of 

management actions from every three years to annually.127 However, no mechanism is 

proposed. An adaptive management framework could minimize delay in the 

implementation of management action and proposals. An adaptive management 

framework must involve the Board for the reasons set out in Section 12.5.1 of the Tłı̨chǫ 
Agreement.128 Such an approach provides for pre-identified management actions based 

on thresholds agreed to by management authorities, which then can be implemented in 

a timelier matter.   

 

Adaptive management is now a standard part of management although in practice, it 

has sometimes struggled in the implementation phase.129 The WRRB is of the view that 

such a framework can be developed in collaboration with governments. The Joint 

Proposal has already provided a rationale for specific monitoring thresholds and the 

management decisions that those thresholds trigger.130 

 

The Joint Proposal refers to an “integrated suite of recovery management actions” but 

does not supply a mechanism for integration.131 There is no evidence which describes 

how the individual management actions will be integrated, which is problematic as there 

will be trade-offs between them depending on monitoring results. The WRRB suggests 

that the integration of management actions should be achieved through an adaptive 

management framework. The framework should also identify how to integrate on-the-

ground observations and climate change into management activities. The strength of an 

 
126 PR (BATH 2019): 039 - WRRB Reasons for Decision Final Report w/ Corrected Appendix – Sahtì Ekwǫ̀ 
(Bluenose-East Caribou) Herd. 
127 Ibid. 
128 See Section 12.5.1 of the Tłı̨chǫ Agreement. 
129 PR (BATH 2019): 039 - WRRB Reasons for Decision Final Report w/ Corrected Appendix – Sahtì Ekwǫ̀ 
(Bluenose-East Caribou) Herd. 
130 PR (BATH 2019): 001 - Joint Proposal on Management Actions for the Bathurst Ekwǫ̀ (Barren-ground caribou) 
Herd: 2019 – 2021. 
131 Ibid. 

https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
https://www.wrrb.ca/sites/default/files/TG%20ENR%20Joint%20Management%20Proposal%20for%20BATH%202019_0.pdf
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adaptive management framework is to build it collaboratively, which is the basis of the 

WRRB recommendation. 

 

Recommendation #17-2019 (Kǫk’èetì Ekwǫ̀): Adaptive Management Framework 

To ensure timelier implementation of management and monitoring actions, WRRB, 

TG and GNWT will collaborate to develop a herd‐specific adaptive management 

framework with the thresholds linked to specific management actions by January 

2020, with the WRRB taking a lead role for herds in Wek’èezhìı. The framework will 

take into consideration Tłı̨chǫ and scientific knowledge, existing management plans, 

and decisions and recommendations from Boards and governments. 

 

7.7. Implementation of Recommendations from 2010, 2016 and 2019 

 

The WRRB is troubled by the time it has taken governments to implement approved 

Board recommendations given that the Kǫk’èetı̀ ekwǫ̀ herd has been declining by 19 to 

29% every 3 years since 2012.  

 

Based on the Board’s previous proceedings, 60 recommendations were submitted in 

2010 to TG and GNWT.132 In 2016, the WRRB submitted 26 recommendations and one 

determination to the two governments.133 The Board notes that, to date, only the 

determination and 25 of the 82 recommendations accepted or varied by TG and GNWT 

have been fully implemented (Appendix D and F). Consequently, the WRRB is of the 

view that perhaps a different approach will be more effective. The Board believes that a 

more intensive application of an adaptive management framework is needed to 

capitalize on the Board’s and government’s collective efforts. Given the urgency of 

decisive management action for the Kǫk’èetı̀ ekwǫ̀ herd, it is the Board’s opinion that an 

adaptive management framework would lead to more timely and effective management 

actions, which are essential to address the herd’s decline. 

 

Recommendation #18-2019 (Kǫk’èetì Ekwǫ̀): Implementation 

To track the progress of implementation of the Board’s recommendations, TG and 

GNWT will provide to the WRRB the following: 

(1) an implementation plan for the 2019 recommendations by January 31, 2020; 

(2) a summary report, within one year of the acceptance or variance of the Board’s 

2019 recommendations, on proposed management actions, including an 

evaluation of the success of implementation of management actions; and, 

 
132 PR (BATH 2019): 037 - Report on a Public Hearing Held by the Wek’èezhìı Renewable Resources Board 22-26 
March 20105-6 August 2010 Behchokǫ̀, NT. 
133 PR (BATH 2019): 040 - Reasons for Decisions Related to a Joint Proposal for the Management of the Bathurst 
ekwǫ̀  (Barren-ground caribou) Herd - Part A; and PR (BATH 2019): 041 - Reasons for Decisions Related to a Joint 
Proposal for the Management of the Bathurst ekwǫ̀ (Barren-ground caribou) Herd - Part B. 
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(3) an updated implementation plan for the 2010 and 2016 recommendations and 

an evaluation of all outstanding recommendations by January 31, 2020. 

 

The Board notes that continued implementation of the TK recommendations is both 

mandatory and essential to ensure that the WRRB and other wildlife managers in 

Wek’èezhìı have appropriate information to make balanced decisions.  
 

8.0. Conclusion 

 

With the Kǫk’èetì ekwǫ̀ herd in a critical state, there is an urgent need to implement 

effective management actions to halt the decline as soon as possible. The Board’s 

decisions in this report have been structured to have the least impact on ɂekwǫ̀ users 

and the greatest benefit to ɂekwǫ̀ that we can provide at this time. 

 

“… a way of life, in relation to the caribou is described in the Tłı̨chǫ Agreement, 
which is 12.1.1, which encompasses our livelihood and we try to capture that in 
our agreement to ensure that we always have a connection to the caribou, the 
activity around the caribou and the ceremonial games that happen around the -- 
the caribou and the travel. Everything that we -- that we had was in relation to the 
caribou”.134 (Dr. John B. Zoe, 2019) 

 

Users, managers and governments must act now, in whatever way possible, to protect 

the herd and its habitat so that future recovery may be possible. The need is urgent. 

The Kǫk’èetì ekwǫ̀ herd has declined to the point where some cows, possibly to have 

the best chance to raise their calves, have emigrated to a neighboring herd’s calving 

ground. These changes increase uncertainty for co-managers and governments. A 

collaborative and adaptive management is essential to ensure a future for Kǫk’èetì 

ekwǫ̀.   

  

 
134 PR (BATH 2019): 039 - WRRB Reasons for Decision Final Report w/ Corrected Appendix – Sahtì Ekwǫ̀ 
(Bluenose-East Caribou) Herd 

https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
https://www.wrrb.ca/sites/default/files/WRRB%20to%20ENR-TG%20-%202019%20BNE%20RFD%20Report%20-%20Corrected%20Appendix%20FINAL%201aug2019_0.pdf
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APPENDIX A 2019 Joint Proposal  
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APPENDIX B Review of 2007 Proceeding & Decisions 

 
B.1. Receipt of 2006 Joint Proposal 

 

In December 2006, ENR submitted a management proposal recommending 

management actions to reduce harvest levels in a manner consistent with the Tłı̨chǫ 

Agreement and the Bathurst Caribou Management Plan for the WRRB’s consideration.  

The proposed management actions were intended to limit the harvest to 4% of the 2006 

herd size for a total of 5120 ɂekwǫ̀, including eliminate all commercial meat tags held by 

Tłı̨chǫ communities, reduce number of tags for non-resident hunters and non-resident 

alien hunters from 2 to 1, and reduce tags for all non-Hunters’ & Trappers’ Association 

(HTA) and HTA outfitters from 1559 to a total of 350. 

 

Due to the significance of the management actions proposed, and the fact that the 

WRRB, as a new organization, had not yet heard from other Parties affected by the 

ENR proposal, the Board decided to conduct a public hearing before making any 

decisions on the proposal. The WRRB held the public hearing on March 13-14, 2007 in 

Behchokǫ̀, NT.   

 

During the course of the hearing, ENR officials admitted that the Minister and 

Department had not consulted the Tłı̨chǫ Government about their proposal, as required 

in the Tłı̨chǫ Agreement, before it was submitted to the Board.  Once the evidentiary 

phase of the proceeding was completed, the Board decided to adjourn the proceeding 

in order to give ENR and the Tłı̨chǫ Government time to initiate a consultation process.  

Specifically, ENR and the Tłı̨chǫ Government were directed to report to the WRRB on 

the outcome of their consultations by April 23, 2007.  

 

On April 20, 2007 and April 23, 2007 respectively, the Tłı̨chǫ Government and ENR filed 

letters with the WRRB indicating that the consultation process had not been concluded, 

thereby requiring an additional 90 days to finish the consultations.  The WRRB advised 

ENR and the Tłı̨chǫ Government, in early May 2007, that it had decided to extend the 

period of adjournment in the proceeding by 30 days to permit the Parties to conclude 

the consultations by June 1, 2007.  The Board indicated that if the consultation efforts 

were not producing substantial progress, it would bring the proceeding to a close and 

prepare its Recommendations Report for submission to the Minister of ENR and the 

Tłı̨chǫ Government. 

 

B.2. Emergency Measure 

 

On April 17, 2007, the Minister of ENR advised the Tłı̨chǫ Government and the WRRB 

that the Big Game Hunting Regulations had been amended to reduce the number of 

tags available for outfitted hunts for ɂekwǫ̀ in Unit “R” to 750 for the 2007 season.  The 
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letter noted that this decision was made under the authority of Section 12.5.14 of the 

Tłı̨chǫ Agreement as ENR considered its action necessary due to an emergency 

situation regarding declining populations of the ɂekwǫ̀.   

 

B.3. 2007 Board Decision 

 

On May 30, 2007 and June 4, 2007 respectively, the Tłı̨chǫ Government and ENR 

submitted letters to the Board indicating that they were making substantial progress but 

required an extension to September 28, 2007 in order to develop a new joint ɂekwǫ̀ 

management proposal.  The WRRB was concerned that any further adjournments could 

adversely affect the interests of other Parties affected by the proposal.  ENR had 

already taken steps to implement portions of its proposal on the grounds that an 

emergency situation existed.  Further extension of the proceeding to accommodate 

consultation which, in the Board’s view should have taken place before the proposal 

was advanced, seemed inconsistent with the urgency asserted by ENR.  For these 

reasons, the WRRB decided not to grant a further adjournment of its proceeding.   

 

Based on the WRRB’s review of the evidence presented during the proceedings, the 

Board recommended that ENR’s proposal to undertake management actions to reduce 

the harvest of the Bathurst ɂekwǫ̀ herd not be implemented as submitted.  The WRRB 

strongly encouraged ENR and the Tłı̨chǫ Government to continue their consultations 

towards the development of a Joint Proposal for the management of the Bathurst ɂekwǫ̀ 

herd.  Additionally, the WRRB indicated that any future management actions that 

propose to limit any component of the harvest to a particular number, including zero, 

would be treated as a proposal for the establishment of a total allowable harvest.   

 

B.4. Barren-ground Outfitter’s Association Tag Request 
 

In October 2007, the Barren-ground Caribou Outfitter’s Association requested that the 

tag quota for ɂekwǫ̀ outfitters be restored to 1260 for the non-HTA outfitters and 396 for 

the HTA outfitters due to financial hardships experienced by the outfitters and 

supporting businesses.  The Board did not recommend the tag increase to the GWNT 

as the WRRB is not mandated to address issues of economic viability.  Further, the 

WRRB considered any requests for changes to tag quotas to be premature prior to the 

submission of a Joint Proposal regarding the management of ɂekwǫ̀ in Wek’èezhìı by 

ENR and Tłı̨chǫ Government. 
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APPENDIX C Review of 2010 Proceeding & Decisions 

 

C.1. Receipt of 2009 Joint Proposal 

 

On November 5, 2009, TG and GNWT submitted the Joint Proposal on Caribou 
Management Actions in Wek’èezhìı, which proposed nine management actions and 

eleven monitoring actions, including harvest limitations, for the Bathurst, Bluenose-East 

and Ahiak ɂekwǫ̀ herds. While there was agreement on the majority of actions 

proposed, there was no agreement reached on the proposed levels of Indigenous 

harvesting.   

 

Upon review of the proposal, the WRRB held that any restriction of harvest or 

component of harvest to a specific number of animals would constitute a TAH.  Thus, 

the Board ruled that it was required to hold a public hearing.  Registered Parties were 

notified on November 30, 2009 of the Board’s decision to limit the scope of the public 

hearing to Actions 1 through 5 of the Joint Proposal, which prescribed limitations on 

harvest.  All other proposed actions were addressed through written submissions to the 

Board.  

 

On January 1, 2010, GNWT implemented interim emergency measures, which included 

the closure of ɂekwǫ̀ commercial, outfitted,135 and resident harvesting in the North Slave 

regions.  In addition, all harvest was closed in a newly established no-hunting 

conservation zone (Figure B-1).  This decision was made by the Minister of GNWT 

under the authority of Section 12.5.14 of the Tłı̨chǫ Agreement.  The Board was 

informed of the Minister’s decisions on December 17, 2009.   

 

 
135 Non-residents and non-resident aliens require an outfitter to hunt big game (but not small game). Outfitters provide 
licenced guides for the hunters they serve.  A non-resident is a Canadian citizen or landed immigrant who lives 
outside the NWT or has not resided in the NWT for 12 months; a non-resident alien is an individual who is neither an 
NWT resident nor a non-resident. GNWT.  2015. Northwest Territories Summary of Hunting Regulations, July 1, 2015 
to June 30, 2016. 
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Figure C-1. No-Hunting Conservation Zone, R/BC/02, January 1, 2010 to 

December 8, 2010.136 

 

Originally scheduled for January 11-13, 2010, the public hearing took place March 22-

26, 2010 in Behchokǫ̀, NT.  Once the evidentiary phase of the proceeding was 

completed, TG requested the WRRB adjourn the hearing in order to give TG and 

GNWT time to work collaboratively to complete the joint management proposal. The 

Board agreed to grant the application for adjournment with the condition that any 

revised proposal be filed by May 31, 2010 and that such a proposal address both 

harvest numbers and allocation of harvest for both the Bathurst and Bluenose-East 

ɂekwǫ̀ herds. 

 

On May 31, 2010, TG and GNWT submitted the Revised Joint Proposal on Caribou 
Management Actions in Wek’èezhìı.  This revised proposal changed the original 

management and monitoring actions and incorporated an adaptive co-management 

framework and rules-based approach to harvesting.  TG and GNWT were able to reach 

an agreement on Indigenous harvesting.  Following review of the information and 

comments from registered Parties, the WRRB accepted the revised proposal.  

Therefore, the WRRB reconvened its public hearing on August 5-6, 2010 in Behchokǫ̀, 

NT, where final presentations, questions and closing arguments were made.  

 

C.2. 2010 Board Decision 

 

On October 8, 2010, the WRRB submitted its final recommendations and Reasons for 

Decision Report to TG and GNWT.  Many of the recommendations were related to the 

 
136 GNWT-GNWT 2010. http://www.GNWT.gov.nt.ca/_live/documents/content/No-Hunting_Conservation_Zone_Map.pdf  

http://www.enr.gov.nt.ca/_live/documents/content/No-Hunting_Conservation_Zone_Map.pdf
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Bathurst ɂekwǫ̀ herd and relevant management actions vital for herd recovery, including 

harvest restrictions.  

 

The Board recommended a harvest target of 2800 (+ 10%) Bluenose-East ɂekwǫ̀ per 

year for harvest seasons 2010/11, 2011/12, and 2012/13 in Wek’èezhìı.  Further, the 
Board recommended that the ratio of bulls harvested to cows should be 85:15.  

Although the evidence suggested that the Bluenose-East herd had not continued to 

decline, the Board concluded that a limited harvest of 2520-3080 ɂekwǫ̀ with 420 or 

fewer cows was a cautious management approach based on the current herd size and 

trend. 

 

The Board recommended that all commercial, outfitted and resident harvesting of the 

Bluenose-East ɂekwǫ̀ herd in Wek’èezhìı be set to zero.  The Board also made harvest 
recommendations for the Ahiak ɂekwǫ̀ herd. 

 

The WRRB made additional ɂekwǫ̀ management and monitoring recommendations to 

TG and GNWT, specifically implementation of detailed scientific and Tłı̨chǫ knowledge 

monitoring actions and implementation of an adaptive co-management framework. 

  

The WRRB also recommended to the Minister of CIRNAC (formerly Indian and Northern 

Affairs Canada (INAC)) and GNWT to collaboratively develop best practices for 

mitigating effects on ɂekwǫ̀ during calving and post-calving, including the consideration 

of implementing mobile ɂekwǫ̀ protection measures, and for monitoring landscape 

changes, including fires and industrial exploration and development, to assess potential 

impacts to ɂekwǫ̀ habitat. 

 

The Board recommended that the harvest of dìga should be increased through 

incentives but that focused dìga control not be implemented. The Board understood if 

TG and GNWT were to plan for focused dìga control in the future, a management 

proposal would be required for WRRB consideration.  

 

The Minister’s emergency interim measures remained in effect until the WRRB’s 

recommendations on ɂekwǫ̀ management in Wek’èezhìı were implemented on 
December 8, 2010. On January 13, 2011, TG and GNWT responded to the Board’s 

recommendations, accepting 35, varying 22 and rejecting three of the 60 

recommendations. TG and GNWT submitted an implementation plan to the WRRB on 

June 17, 2011, which the Board formally accepted on June 30, 2011. 
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October 4, 2019 
 

APPENDIX D Review of 2010 WRRB Recommendations 
 

Review of 2010 WRRB Recommendations 
No. WRRB Recommendation TG/GNWT Response Management 

Objective 

Status 

1 TG and GNWT report annually 

on the overall success of the 

harvest target approach in 

meeting the objectives of 

effective collaborative 

management and the long-

term recovery of the Bathurst 

caribou herd. 

Accepted - GNWT and TG 

will provide a report on the 

overall success of the 

harvest target approach in 

June 2011. 

Increase 

communication among 

the management 

authorities.  Provide an 

opportunity to review 

the efficacy of 

management actions 

and make revisions if 

necessary. 

Incomplete; no 

recommendations 

provided 

2 All commercial harvesting of 

Bathurst caribou within 

Wek’èezhìı be set to zero for 
2010-2013.  

Accepted - As per 

changes to the Big Game 

Hunting Regulations made 

on January 1, 2010. 

Reduce harvest of the 

Bathurst caribou herd 

and set priority to 

Aboriginal harvest. 

Completed 

3 All outfitted harvesting of 

Bathurst caribou within 

Wek’èezhìı be set to zero for 
2010-2013. 

Accepted - As per 

changes to the Big Game 

Hunting Regulations made 

on January 1, 2010. 

Reduce harvest of the 

Bathurst caribou herd 

and set priority to 

Aboriginal harvest. 

Completed 

4 GNWT and TG, prior to the 

next survey of the Bathurst 

caribou herd, provide the 

Board and make public their 

positions with regard to the 

reinstatement of outfitting 

within Wek’èezhìı. 

Varied - This will be 

addressed in the 

development of a long-

term management plan for 

the Bathurst herd.  The 

target date for the long-

term management plan is 

the end of 2012. 

Make criteria for 

reinstating Outfitted 

and Resident harvest 

public. 

Incomplete; no 

criteria developed 

5 All resident harvesting of 

Bathurst caribou within 

Wek’èezhìı be set to zero for 
2010-2013. 

Accepted - As per 

changes to the Big Game 

Hunting Regulations made 

on January 1, 2010. 

Reduce harvest of the 

Bathurst caribou herd 

and set priority to 

Aboriginal harvest. 

Completed 

6 GNWT and TG, prior to the 

next survey of the Bathurst 

caribou herd, provide the 

Board and make public their 

positions with regard to the 

reinstatement of resident 

harvesting within Wek’èezhìı.  
In developing this position, the 

Governments will review, 

assess, and implement, where 

conservation permits, a 

limited-entry draw system to 

facilitate the reinstatement of 

resident harvesting at the 

earliest opportunity. 

Varied - This will be 

addressed in the 

development of a long-

term management plan for 

the Bathurst herd.  The 

target date for the long-

term management plan is 

the end of 2012. 

Make criteria for 

reinstating Outfitted 

and Resident harvest 

public. 

Incomplete; no 

criteria developed 
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7 Establishment of a harvest 

target of 300 Bathurst caribou 

per year for 2010-2013. 

Accepted - This was 

implemented on 

December 8, 2010 through 

a regulation change that 

established limited harvest 

zones inside and outside 

of Wek’èezhìı to reflect the 
current wintering area for 

the Bathurst caribou herd. 

Set a level of harvest 

that can be sustained 

by the Bathurst herd. 

Completed 

8 Allocating the annual harvest 

target of Bathurst caribou 

between Tłı̨chǫ Citizens (225) 

and members of an Aboriginal 

people with rights to hunt in 

Mǫwhı̀ Gogha Dè Nı̨ı̨tłèè (75)  

Varied - As per prior 

agreement with TG to 

share a limited harvest of 

Bathurst caribou equally 

(150 animals for Tłı̨chǫ 

citizens and 150 caribou 

outside of Wek’èezhìı) 

Establish a sharing of 

harvest between the 

Tłı̨chǫ and other 

Aboriginal hunters that 

is equitable. 

Completed 

9 The harvest of Bathurst 

caribou should target an 85:15 

bull/cow ratio, i.e. the annual 

harvest of Bathurst caribou 

cows should be less than 45 

Varied - GNWT and TG 

both agree that the 

harvest should focus on 

bulls but would prefer to 

use a target ratio of 80:20 

males: females as agreed 

in revised Joint Proposal 

(cow harvest of 60).  The 

modeling projections 

suggest that small 

changes in the harvest sex 

ratio would have negligible 

impacts on the Bathurst 

herd’s likely trend. 

Set a harvest sex ratio 

that can be sustained 

by the Bathurst herd. 

Incomplete (excludes 

unknowns); target 

exceeded in all three 

years 

10 TG and GNWT have 

information to suggest that the 

harvest of Bathurst caribou 

has or will in the near future 

exceed the harvest target of 

300 by 10% or more, then 

regulations should be put in 

place to close all harvesting in 

areas occupied by the Bathurst 

herd.   

Accepted - GNWT and TG 

will be closely monitoring 

harvest levels throughout 

the fall and winter hunting 

seasons and will keep 

communities and the 

WRRB informed. 

Closely monitor and 

report harvest such 

that if it exceeds the 

target, actions can be 

taken to ensure no 

further harvest occurs 

Not required 

11 TG and GNWT have 

information to suggest that the 

harvest of Bathurst caribou 

has or will or in the near future 

materially exceed 45 cows, 

then regulations should be put 

in place to close all harvesting 

in areas occupied by the 

Bathurst herd. 

Varied (as per response 

#9) - GNWT and the TG 

will monitor the sex ratio of 

the harvest and work with 

hunters to target male 

caribou, wherever 

possible. 

Closely monitor and 

report harvest such 

that if it exceeds the 

target, actions can be 

taken to ensure no 

further harvest occurs 

Incomplete; targets 

exceeded, and no 

regulations 

implemented 
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12 GNWT should, in discussion 

with TG and other Aboriginal 

groups, identify and make 

public, prior to the annual fall 

hunt, areas within which the 

harvest will be attributed to the 

Bathurst caribou herd. 

Accepted - There will be 

ads in the local newspaper 

to inform the public about 

the new management 

zones within which 

Bathurst caribou harvest is 

limited. Detailed 

information on recent 

locations of radio-collared 

caribou will not be 

publicized. 

Ensure that the public 

know where the 

Bathurst and Bluenose-

East caribou herds 

reside such that 

requirements for 

harvest restrictions and 

reporting are known. 

Incomplete; 

information not 

consistently provided 

on time 

13 GNWT should, in discussion 

with TG and other Aboriginal 

groups, identify and make 

public, prior to the annual 

winter hunt, areas within which 

the harvest will be attributed to 

the Bathurst caribou herd. 

Accepted - There will be 

ads in local newspaper to 

inform the public about the 

new management zones 

where Bathurst caribou 

harvest is limited. 

Ensure that the public 

know where the 

Bathurst and Bluenose-

East caribou herds 

reside such that 

requirements for 

harvest restrictions and 

reporting are known. 

Incomplete; 

information not 

consistently provided 

on time 

14 All commercial, outfitted and 

resident harvesting from the 

Bluenose-East caribou herd 

within Wek’èezhìı be set to 
zero for 2010-2013.  

Accepted - As per 

changes to the Big Game 

Hunting Regulations made 

on January 1, 2010. 

Reduce harvest of the 

Bluenose-East caribou 

herd and set priority to 

Aboriginal harvest. 

Completed 

15 Establishment of a harvest 

target of 2800 Bluenose-East 

caribou per year for 2010-

2013, with the annual harvest 

target and its allocation 

finalized in discussions 

between the existing wildlife 

co-management boards and 

Aboriginal governments in the 

Sahtú, Dehcho and Tłı̨chǫ. 

Varied - Based on new 

2010 estimate of the 

Bluenose-East herd’s size, 

wildlife co-management 

boards are reviewing 

information and the 

proposed harvest targets 

recommended by the 

WRRB. GNWT and TG 

will be working together to 

promote harvest of bulls, 

monitor the harvest closely 

throughout the winter and 

keep the communities, as 

well as WRRB, SRRB and 

Nunavut informed. 

Set a level of harvest 

that can be sustained 

by the Bluenose-East 

herd.  Establish as 

sharing of harvest 

between the Tłı̨chǫ and 

other Aboriginal 

hunters that is 

equitable. 

Incomplete 

16 The harvest of Bluenose-East 

caribou should target an 85:15 

bull/cow ratio, i.e. the annual 

harvest of Bluenose-East 

caribou cows should be less 

than 420 – Original 

recommendation varied to 

80:20 bull/cow harvest (cow 

harvest of 560) 

Varied (as per response 

#9 and #15) - GNWT and 

TG agree the harvest 

should focus on bulls but 

would prefer a target of 

80:20 males: females as 

agreed to in the revised 

joint 

proposal. 

Set a harvest sex ratio 

that can be sustained 

by the Bluenose-East 

herd. 

Incomplete (excludes 

unknowns); target 

exceeded in 2 of 3 

years 
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17 TG and GNWT have 

information to suggest that the 

harvest of Bluenose-East 

caribou has or will in the near 

future exceed the target by 

10% or more, then regulations 

should be put in place to close 

all harvesting in areas 

occupied by the Bluenose-East 

herd. 

Varied - Based on new 

2010 estimate of the 

Bluenose-East herd, 

wildlife co-management 

boards and Aboriginal 

governments are 

reviewing information and 

the proposed target 

recommended by the 

WRRB and plan to 

develop a 

strategy which will be 

shared with affected 

wildlife co-management 

boards. 

Closely monitor and 

report harvest such 

that if it exceeds the 

target, actions can be 

taken to ensure no 

further harvest occurs 

Incomplete; targets 

exceeded, and no 

regulations 

implemented 

18 TG and GNWT have 

information to suggest that the 

harvest of Bluenose-East 

caribou has or will or in the 

near future materially exceed 

420 cows, then regulations 

should be put in place to close 

all harvesting in areas 

occupied by the Bluenose-East 

herd. 

Varied (as per response 

#15) - Based on new 2010 

estimate of the Bluenose-

East herd, wildlife co-

management boards are 

reviewing information and 

proposed harvest targets 

recommended by WRRB. 

Closely monitor and 

report harvest such 

that if it exceeds the 

target, actions can be 

taken to ensure no 

further harvest occurs 

Incomplete; targets 

exceeded, and no 

regulations 

implemented 

19 GNWT should, in discussion 

with TG and other Aboriginal 

groups, identify and make 

public, prior to the annual fall 

hunt, areas within which the 

harvest will be attributed to the 

Bluenose-East caribou herd. 

Accepted (as per 

response # 12) 

Ensure that the public 

know where the 

Bathurst and Bluenose-

East caribou herds 

reside such that 

requirements for 

harvest restrictions and 

reporting are known. 

Incomplete; 

information not 

consistently provided 

on time 

20 GNWT should, in discussion 

with TG and other Aboriginal 

groups, identify and make 

public, prior to the annual 

winter hunt, areas within which 

the harvest will be attributed to 

the Bluenose-East caribou 

herd. 

Accepted (as per 

response #13) 

 
 
 
 
 
 
  

Ensure that the public 

know where the 

Bathurst and Bluenose-

East caribou herds 

reside such that 

requirements for 

harvest restrictions and 

reporting are known. 

Incomplete; 

information not 

consistently provided 

on time 



_____________________________________________________________________________________________ 
WRRB Proceeding Report & Reasons for Decision – Kǫk’èetı ̀Ekwǫ̀ (Bathurst Caribou) Herd           104 
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21 TG and GNWT do not provide 

harvester assistance and/or 

incentives to access the 

Bluenose-East herd.   

Rejected - GNWT and TG 

agree that conservation 

measures for the 

Bluenose-East herd are 

required. However, GNWT 

had previously agreed to 

provide support to 

construct a winter road to 

Hottah Lake so that 

people from Wekweètì 

could access the 

Bluenose-East herd as a 

measure to reduce 

pressure on Bathurst 

caribou herd, whose 

numbers are still very low. 

Allow for alternative 

harvest opportunities 

while not placing undo 

pressure on adjacent 

herds. 

Recommendation 

rejected - CHAP 

funding provide to 

assist harvesters for 

fall hunts to access 

Bluenose-East 

caribou. 

22 TG consider negotiating 

caribou harvesting overlap 

agreements with Nunavut and 

the Sahtú region to make 

certain that existing 

relationships endure. 

Varied - TG will consider. Ensure informal 

traditional harvest 

sharing agreements 

among Aboriginal 

groups continue to be 

respected into the 

future. 

Incomplete; no 

agreements 

negotiated 

23 All commercial, outfitted and 

resident harvesting from the 

Ahiak caribou herd within 

Wek’èezhìı be set to zero in 
order to prevent incidental 

harvest of Bathurst caribou for 

2010-2013. 

Accepted Reduce harvest of the 

Ahiak caribou herd and 

set priority to Aboriginal 

harvest.  Reduce 

incidental harvest of 

Bathurst caribou herd. 

Completed 

24 TG and GNWT do not provide 

harvester assistance and/or 

incentives to access the Ahiak 

herd.   

Rejected - GNWT and TG 

did not provide support for 

fall caribou harvests in 

2010. However, for 

GNWT, it may be 

necessary to provide 

some assistance as part of 

accommodation for limiting 

harvest of the Bathurst 

herd. GNWT is working 

with harvesters to carefully 

monitor the harvest of the 

Ahiak herd. 

Allow for alternative 

harvest opportunities 

while not placing undo 

pressure on adjacent 

herds. 

Recommendation 

rejected - CHAP 

funding provide to 

assist harvesters for 

fall hunts to access 

Ahiak caribou. 

25 TG consider negotiating 

caribou harvesting overlap 

agreements with Nunavut and 

the Akaitcho region to make 

certain that existing 

relationships endure. 

Varied (as per 

recommendation # 22 for 

overlap agreements with 

Nunavut) - TG currently 

has a boundary 

agreement with Akaitcho. 

Ensure informal 

traditional harvest 

sharing agreements 

among Aboriginal 

groups continue to be 

respected into the 

future. 

Incomplete; no 

agreement 

negotiated with 

Nunavut; overlap 

agreement in place 

with Akaitcho. 
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26 GNWT should, in discussion 

with TG and other Aboriginal 

groups, identify and make 

public, prior to the annual fall 

hunt, areas within which the 

harvest will be attributed to the 

Ahiak caribou herd. 

Accepted (as per 

response #12) 

Ensure that the public 

know where the Ahiak 

caribou herd resides 

such that requirements 

for harvest restrictions 

and reporting are 

known. 

Incomplete; 

information not 

consistently provided 

on time 

27 GNWT should, in discussion 

with TG and other Aboriginal 

groups, identify and make 

public, prior to the annual 

winter hunt, areas within which 

the harvest will be attributed to 

the Ahiak caribou herd. 

Accept (as per response 

#13) 

Ensure that the public 

know where the Ahiak 

caribou herd resides 

such that requirements 

for harvest restrictions 

and reporting are 

known. 

Incomplete; 

information not 

consistently provided 

on time 

28 TG implement the Special 

Project, Using Tłı̨chǫ 

Knowledge to Monitor Barren 

Ground Caribou of the overall 

TK Research and Monitoring 

Program.   

Varied - TG will be 

implementing the project 

based on its 

obligations and 

commitments pursuant to 

the provisions in the Tłı̨chǫ 

Agreement. Start date of 

the TK Research and 

Monitoring Program is 

anticipated in summer 

2011. 

Harvest monitoring to 

be controlled at 

community level and 

done in a manner that 

is consistent with 

Tłı̨chǫ cultures of 

sharing information and 

building knowledge. 

Incomplete; not 

implemented 
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PREAMBLE: (#29-39) - The Tłı̨chǫ Government agrees with the recommendations 28-42 of the Recommendation 

Report related to the Revised Joint Proposal on Caribou Management Actions in Wek’èezhìı. We are committed to 
documenting and reporting on observations and trends observed by caribou harvesters and elders. Implementation of 

the Tłı̨chǫ Knowledge Research and Monitoring Program: Special Project, Using Tłı̨chǫ Knowledge (to Monitor 

Barren Ground Caribou’ will take approximately eight months. The traditional monitoring system continues among the 

harvesters and elders. Nevertheless, the logistics of realizing a system that will rigorously and accurately document 

and report harvesters’ observations and trends have yet to be initiated. The program requires trained Tłı̨chǫ 

researchers, offices, and equipment, all of which requires a realistic annual budget and extensive fundraising with 

those who will also benefit from Tłı̨chǫ knowledge research and monitoring. 

29 TG and GNWT implement the 

spring calf survival monitoring 

action as identified for TK and 

SK. 

Scientific: Accepted - 

GNWT will provide the 

Board with a power 

analysis of how frequently 

spring composition 

surveys are required.  

GNWT has not recently 

used collars to assess cow 

mortality rate. GNWT 

would appreciate any 

suggestions from the 

Board on alternative 

methods to estimate cow 

mortality. Because the 

existing numbers of radio-

collars on the Bathurst 

herd are insufficient to 

reliably monitor cow 

mortality rates, the Joint 

Proposal emphasized 

annual calving 

reconnaissance surveys to 

monitor the trend in the 

herd’s numbers of 

breeding cows. High 

mortality rates in cows 

would translate to a 

declining trend in numbers 

of cows on the calving 

ground: low cow 

mortality rates would 

translate to increasing 

numbers of cows on the 

calving ground.                                          

TK – See Preamble 

Ensure scientific 

monitoring of the 

Bathurst, Bluenose-

East and Ahiak herds 

is conducted on an 

annual cycle such that 

management 

authorities can assess 

the status of the herd 

with the best available 

information at hand.  

This includes spring 

composition, calving 

reconnaissance, 

calving ground 

composition and fall 

composition.  Calving 

or post-calving 

population surveys are 

to be completed in 

spring/summer 2012. 

TK - Incomplete; 

Special Project not 

implemented          

SK - Completed 
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30 TG and GNWT implement the 

health and condition 
monitoring action as identified 

for TK and SK. 

Scientific: Accepted - 

GNWT expects that some 

Bathurst cows will be 

taken by hunters; 

therefore, sample kits will 

be available to all hunters 

to record basic information 

on health, condition and 

pregnancy rates of cows. 

Details of samples to be 

collected will be provided 

to TG community caribou 

monitors and GNWT staff. 

Typically, community 

hunts are an opportune 

time to take such samples. 

TK – See Preamble 

Monitor the health and 

condition of Bathurst, 

Bluenose-East and 

Ahiak caribou in a way 

that does not increase 

the harvest of cows or 

take away from 

community harvest of 

cows. 

TK - Incomplete; 

Special Project not 

implemented          

SK -Incomplete; no 

systematic approach 

31 TG and GNWT implement the 

birth rate monitoring action as 

identified for TK and SK. 

Scientific: Varied - Birth 

rate information will be 

collected in different ways 

for different herds. 

- For example, the size of 

the Ahiak and Bathurst 

caribou herds is estimated 

using the calving ground 

photo census surveys. 

Birth rate is estimated 

from a composition survey 

that is conducted on the 

calving ground right after 

the photo census. 

- This photo census 

technique is not usually 

used for the Bluenose-

East herd (rather, herd 

size is estimated from a 

post-calving ground photo 

census survey). Instead, 

pregnancy rates are based 

on information collected 

from harvested Bluenose-

East cows, and indirectly 

from composition surveys 

that assess the calf:cow 

ratio. 

TK – See Preamble 

 
  

Ensure scientific 

monitoring of the 

Bathurst, Bluenose-

East and Ahiak herds 

is conducted on an 

annual cycle such that 

management 

authorities can assess 

the status of the herd 

with the best available 

information at hand.  

This includes spring 

composition, calving 

reconnaissance, 

calving ground 

composition and fall 

composition.  Calving 

or post-calving 

population surveys are 

to be completed in 

spring/summer 2012. 

TK - Incomplete; 

Special Project not 

completed              

SK - Completed 
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32 TG and GNWT implement the 

adult sex ratio and fall calf 
survival monitoring action as 

identified for TK and SK. 

Scientific: Accepted - The 

result of the fall 

composition survey is one 

of the parameters used to 

determine a population 

estimate for the Bathurst 

and Ahiak herds. 

Fall adult sex ratio surveys 

for these herds are 

planned for 2011 and 

2012 prior to photographic 

survey scheduled for 2011 

(Ahiak/Beverly) and 2012 

(Bathurst). The next 

Bluenose-East fall adult 

sex ratio survey is planned 

for 2011 to get more basic 

information on the number 

of bulls and cows for this 

herd. 

TK – See Preamble 

Ensure scientific 

monitoring of the 

Bathurst, Bluenose-

East and Ahiak herds 

is conducted on an 

annual cycle such that 

management 

authorities can assess 

the status of the herd 

with the best available 

information at hand.  

This includes spring 

composition, calving 

reconnaissance, 

calving ground 

composition and fall 

composition.  Calving 

or post-calving 

population surveys are 

to be completed in 

spring/summer 2012. 

TK - Incomplete; 

Special Project not 

implemented           

SK - Incomplete; 

survey not conducted 

annually 

33 TG and GNWT implement the 

estimate of herd size 
monitoring action as identified 

for TK and SK. 

Scientific: Accepted - 

GNWT will work with all 

partners to undertake the: 

• Bathurst calving ground 

photo survey in June 

2012. 

• Ahiak calving ground 

photo survey in 2011. 

• Bluenose-East post 

calving ground survey in 

2012 or 2013.                                                           

TK – See Preamble 

Ensure scientific 

monitoring of the 

Bathurst, Bluenose-

East and Ahiak herds 

is conducted on an 

annual cycle such that 

management 

authorities can assess 

the status of the herd 

with the best available 

information at hand. 

This includes spring 

composition, calving 

reconnaissance, 

calving ground 

composition and fall 

composition.  Calving 

or post-calving 

population surveys are 

to be completed in 

spring/summer 2012. 

TK - Incomplete; 

Special Project not 

implemented           

SK - Completed 
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34 TG and GNWT implement the 

wolf abundance (den 
occupancy) monitoring action 

as identified by TK and SK. 

Scientific: Varied - GNWT 

will continue with current 

wolf den surveys, which 

provide an index of wolf 

abundance. GNWT in 

consultation with the TG 

will provide a proposal 

with potential options and 

costings that are relevant 

to wolf monitoring, 

research, and 

management. The Parties 

will continue to explore 

new options with respect 

to monitoring and 

managing wolves. 

TK – See Preamble 

Monitor wolf 

abundance as well as 

health and condition as 

it relates to 

productivity. 

TK - Incomplete; 

Special Project not 

implemented           

SK - Completed                      

35 TG and GNWT implement the 

wolf condition and 
reproduction monitoring action 

as identified by TK and SK. 

Scientific: Accepted - 

Through the Genuine 

Mackenzie Valley Fur 

Program the GNWT 

provides harvesters $200 

for each intact wolf 

carcass and will provide a 

collection report to the 

WRRB and TG in June 

2011 on the carcass 

collection. 

TK – See Preamble 

Monitor wolf 

abundance as well as 

health and condition as 

it relates to 

productivity. 

TK - Incomplete; 

Special Project not 

implemented           

SK - Completed, but 

no report                   

36 TG and GNWT implement the 

wolf harvest monitoring action 

as identified by TK and SK. 

Scientific: Accepted - 

GNWT will provide a 

report to the WRRB and 

TG in June 2011 on wolf 

harvest data. 

TK – See Preamble 

Monitor wolf harvest to 

assess if harvest 

incentives have led to 

changes in harvest. 

TK - Incomplete; 

Special Project not 

implemented           

SK - Completed 

37 TG and GNWT implement the 

state of habitat monitoring 

action as identified by TK and 

SK. 

Scientific: Varied - GNWT 

will continue to provide an 

annual report to the 

WRRB and TG on fire 

activity. GNWT expects a 

number of research 

projects investigating the 

impact of fires on caribou 

habitat to be completed in 

2012 and will provide an 

annual progress report to 

the WRRB and TG. 

GNWT will continue to 

explore new ways to 

monitor landscape change 

Ensure the landscape 

is managed in such a 

way that considers the 

sustainability of the 

Bathurst, Bluenose-

East and Ahiak caribou 

herds. 

TK - Incomplete; 

Special Project not 

implemented        SK 

- Incomplete; no 

report provided  
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driven by industrial 

exploration and 

development with our 

partners (e.g., INAC). 

TK – See Preamble 

38 TG and GNWT implement the 

pregnancy rate monitoring 

action as identified by TK and 

SK. 

Scientific: Accepted - 

Note: GNWT will make 

available, sample kits to 

hunters so that any 

Bathurst or Bluenose-East 

cows that are harvested 

can be tested to determine 

pregnancy rates. The 

community hunts are 

opportune times to do this 

work. 

TK – See Preamble 

Monitor the health and 

condition of Bathurst, 

Bluenose-East and 

Ahiak caribou in a way 

that does not increase 

the harvest of cows or 

take away from 

community harvest of 

cows. 

TK - Incomplete; 

Special Project not 

implemented           

SK -Completed 

39 GNWT implement the density 
of cows on calving ground 
monitoring action as identified. 

Scientific: Varied - GNWT 

will undertake these 

surveys for the Bluenose-

East, Bathurst and Ahiak 

herd in 2011 and 2012. 

TK – See Preamble 

Ensure scientific 

monitoring of the 

Bathurst, Bluenose-

East and Ahiak herds 

is conducted on an 

annual cycle such that 

management 

authorities can assess 

the status of the herd 

with the best available 

information at hand.  

This includes spring 

composition, calving 

reconnaissance, 

calving ground 

composition and fall 

composition.  Calving 

or post-calving 

population surveys are 

to be completed in 

spring/summer 2012. 

Completed 

40 TG implement the caribou 
harvest monitoring action as 

identified. 

Varied - GNWT and TG 

will continue to work with 

harvesters to report 

harvests. Methods will be 

based on the last 2 years 

of harvest monitoring in 

the Tłı̨chǫ communities. A 

community-based program 

will be developed in the 

2010/11 season. 

Harvest monitoring to 

be controlled at 

community level and 

done in a manner that 

is consistent with 

Tłı̨chǫ cultures of 

sharing information and 

building knowledge. 

Incomplete; 

information not 

consistently provided 
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41 TG and GNWT reporting on 

monitoring results to the 

WRRB and the general public 

a minimum of three times per 

year in April, September and 

December.  April meeting 

changed to late-May. 

Accepted -To make 

information available to 

the public, GNWT will also 

post reports provided to 

the WRRB on the GNWT 

website. 

Share information in a 

timely manner with 

management 

authorities and the 

public. 

Incomplete; 

information not 

consistently provided 

42 TG develop and implement a 

TK conservation education 

program to support the 

relationship and respect Tłı̨chǫ 

have for caribou.  

Accepted - TG has 

developed a Tłı̨chǫ Ekwo 

Working Group (TEWG) 

which held its orientation 

workshop on Dec 13-15. 

This group will assess and 

make recommendations 

for the TK conservation 

education program. 

Ensure Tłı̨chǫ and 

other Aboriginal 

harvesters follow 

traditional practices 

with respect to 

appropriate harvest 

practices.  Ensure that 

harvesters are not 

wasting or wounding 

animals that are not 

retrieved. 

Incomplete; not 

implemented 

43 GNWT develop and implement 

a scientific conservation 

education program to foster an 

increased appreciation of the 

resource. 

Accepted - GNWT will 

undertake this work jointly 

with TG in Wek’èezhìı and 
with other Aboriginal 

groups outside of 

Wek’èezhìı. GNWT will 
prepare facts sheets that 

will be posted on the 

GNWT website. GNWT 

has developed an 

interactive Caribou 

Educational Program that 

can be 

used in schools for youth 

to learn about scientific 

management practices. 

Ensure Tłı̨chǫ and 

other Aboriginal 

harvesters follow 

traditional practices 

with respect to 

appropriate harvest 

practices.  Ensure that 

harvesters are not 

wasting or wounding 

animals that are not 

retrieved. 

Completed 

44 TG and GNWT implement a 

process of information flow, 

review and assessment. 

Varied - The flow chart 

from the WRRB 

recommendation on page 

44 suggests that the TK 

and scientific programs 

will be developed 

independently of one 

another. TG and GNWT 

would like to see a more 

integrated strategy 

between science and TK 

as discussed in the joint 

revised proposal. 

Establish a process for 

sharing information in a 

timely manner among 

management 

authorities, to discuss 

the implementation of 

management actions 

and how well they are 

working. Increase 

communication among 

the management 

authorities. Provide an 

opportunity to review 

the efficacy of 

management actions 

Completed: Barren-

ground Caribou 

Technical Working 

Group created 
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and make revisions if 

necessary. 

46 Criteria be developed by TG 

and GNWT for assessing 

success or failure that would 

indicate when management 

actions are to be revised, 

including reinstatement of 

harvest for residents, outfitters 

and commercial tags.   

Accepted - As per 

recommendations #4 and 

#6, these criteria will be 

developed as part of a 

long-term management 

plan. 

Establish a process for 

sharing information in a 

timely manner among 

management 

authorities, to discuss 

the implementation of 

management actions 

and how well they are 

working.  Increase 

communication among 

the management 

authorities.  Provide an 

opportunity to review 

the efficacy of 

management actions 

and make revisions if 

necessary. 

Incomplete; criteria 

not developed 

47 GNWT continue discussions 

with the Government of 

Nunavut for identifying 

opportunities for calving 

ground protection. 

Accepted - Note: This 

issue is also being raised 

in Nunavut by the Beverly 

and Qamanirjuaq Caribou 

Management Board 

(BQCMB). INAC is the 

primary land manager in 

the NWT and Nunavut. 

Discussion will need to 

take place with INAC and 

Nunavut. 

Make progress on 

opportunities for 

minimizing impacts of 

development on the 

Bathurst, Bluenose-

East and Ahiak caribou 

herds. 

Completed; ongoing 

48 GNWT and INAC 

collaboratively develop best 

practices for mitigating effects 

on caribou during calving and 

post-calving, including the 

consideration of implementing 

mobile caribou protection 

measures.  

Varied - This can be tied 

into the long-term 

management plan. 

Discussion will be needed 

to take place with INAC 

and Nunavut. 

Ensure development 

on calving and post-

calving ranges of the 

Bathurst, Bluenose-

East and Ahiak herds 

does not unduly affect 

the sustainability of 

these herds. 

Incomplete; not 

implemented 

49 TG work towards development 

and implementation of a land 

use plan for Wek’èezhìı, 
including the consideration of 

thresholds for industrial land 

use. 

Rejected - As per chapter 

22.5 of the Tłı̨chǫ 

Agreement, it is the 

responsibility of Canada or 

GNWT to develop and 

implement a land use plan 

for Wek’èezhìı. 

Ensure the landscape 

is managed in such a 

way that considers the 

sustainability of the 

Bathurst, Bluenose-

East and Ahiak caribou 

herds. 

Recommendation 

rejected - GNWT 

responsibility; Tłı̨chǫ 

Land Use Plan 

completed 
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50 GNWT and INAC monitor 

landscape changes, including 

fires and industrial exploration 

and development, to assess 

potential impacts to caribou 

habitat. 

Varied (as per response 

#37) - GNWT has carried 

out some cumulative 

effects modeling to assess 

effects to date of diamond 

mines on the Bathurst 

herd, and will continue to 

build on this modeling. 

Ensure the landscape 

is managed in such a 

way that considers the 

sustainability of the 

Bathurst, Bluenose-

East and Ahiak caribou 

herds. 

Incomplete;  

Bathurst Caribou 

Range Plan 

completed but not 

implemented 

51 TG and GNWT assess the 

need for forest fire control in 

areas of important caribou 

habitat.  

Accepted Ensure the landscape 

is managed in such a 

way that considers the 

sustainability of the 

Bathurst, Bluenose-

East and Ahiak caribou 

herds. 

Incomplete; no 

assessment 

completed 

52 Harvest of wolves should be 

increased through the 

suggested incentives, except 

for assisting harvesters to 

access wolves on wintering 

grounds.   

Accepted Increase harvest of 

wolves to reduce 

predation pressure on 

Bathurst caribou herd. 

Incomplete; 

incentives 

unsuccessful 

53 Focused wolf control should 

not be implemented. If TG and 

GNWT believe that focused 

wolf control is required, a 

management proposal shall be 

provided to the WRRB for its 

consideration. 

Accepted Allow for assessment 

and review of wolf 

harvest incentives on 

an annual basis. 

Incomplete; 

feasibility 

assessment 

completed but no 

management 

proposal submitted 

54 TG and GNWT submit a joint 

management proposal for 

wood bison in Wek’èezhìı by 
the fall of 2011 to substantiate 

the establishment of zones 

and quotas made through the 

Interim Emergency Measure.  

Varied - 10-year Wood 

Bison Management Plans 

for the Nahanni, Slave 

River Lowland, and 

Mackenzie herds are set 

to be completed by the 

winter of 2012. 

Development of these 

plans will review current 

interim harvest measures 

for Wood Bison in 

Wek’èezhìı. Draft plan will 
be provided to WRRB for 

approval. In December 

2010, GNWT completed a 

regulation change to 

extend the season to 

September 1st. 

Allow for harvest of 

wood bison to offset 

hardship of reduced 

Bathurst caribou 

harvest.  Ensure bison 

harvest is sustainable 

in the long term 

through a management 

planning process. 

Incomplete; not 

submitted 
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55 TG and GNWT work 

collaboratively to meet the 

obligations of Section 12.11 of 

the Tłı̨chǫ Agreement with 

support from WRRB staff as 

needed and a meeting be 

convened by January 2011. 

Accepted Develop guidance on 

managing caribou 

herds through 

abundance cycles by 

undertaking a 

collaborative 

management planning 

process. 

Completed; ongoing 

56 TG increase their capacity to 

ensure full participation in 

monitoring and management 

of caribou. 

Accepted Provide a forum for 

discussion of scientific 

and traditional ways of 

understanding caribou 

ecology.  Allow for 

Tłı̨chǫ communities to 

be partners in 

management and 

decision-making. 

Completed; Wildlife 

Coordinator hired 

57 GNWT, TG and INAC 

implement its 

recommendations no later than 

January 1, 2011. GNWT’s 

Emergency Interim Measures, 

put into effect on January 1, 

2010, should remain in place 

until then. 

Varied - Will be 

incorporated as part of the 

implementation plan. 

Ensure timely 

implementation of 

management actions 

and that they are 

understood by Tłı̨chǫ 

and other Aboriginal 

harvesters. 

Completed 

58 TG and GNWT conduct 

consultations regarding the 

Recommendations Report 

prior to January 1, 2011. 

Accepted Ensure timely 

implementation of 

management actions 

and that they are 

understood by Tłı̨chǫ 

and other Aboriginal 

harvesters. 

Completed 

59 TG and GNWT develop a 

detailed implementation and 

consultation plan incorporating 

the WRRB’s recommendations 

as soon as possible. 

Accepted Ensure timely 

implementation of 

management actions 

and that they are 

understood by Tłı̨chǫ 

and other Aboriginal 

harvesters. 

Completed 

60 GNWT develop and implement 

an effective and continuing 

enforcement and compliance 

program. 

Accepted - The current 

protocol for GNWT 

enforcement and 

compliance program is 

effective. However, given 

the scope of the issues 

GNWT has enhanced its 

program to be a 

partnership with other 

affected Aboriginal 

organizations. 

Ensure that harvest 

limits are respected, 

and that wastage and 

wounding loss is 

minimized. 

Completed 
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APPENDIX E Review of 2016 Proceeding & Decisions  

 

E.1 Receipt of 2015 Joint Proposal 

 

On December 15, 2015, the TG and ENR submitted the “Joint Proposal on Caribou 
Management Actions for the Bathurst Herd: 2016-2019” to the WRRB outlining 

proposed management actions for the Bathurst ɂekwǫ̀ herd in Wek’èezhìı, including 
new restrictions on hunter harvest, predator management to reduce dìga populations on 

the winter range of the Bathurst ɂekwǫ̀ herd and ongoing monitoring.  More specifically, 

TG and ENR proposed the closure of all harvesting of the Bathurst ɂekwǫ̀ herd and the 

development of mobile dìga-hunter camps.  The WRRB considered the proposed 

restriction of harvest as the establishment of a TAH and, therefore, was required to hold 

a public hearing.   

 

The Board initiated its 2016 Bathurst Caribou Herd Proceeding on January 18, 2016 

and established an online public registry: http://www.wrrb.ca/public-information/public-

registry. The public hearing took place February 23-24, 2016 in Yellowknife, NT. Final 

written arguments were submitted by registered intervenors on March 8, 2016, and by 

TG and ENR on March 11, 2016. The public record was closed on March 18, 2016 and 

the WRRB’s deliberations followed.   

 

E.2. 2016 Board Decision 

 

The WRRB concluded, based on all available Aboriginal and scientific evidence, that a 

serious conservation concern exists for the Bathurst ɂekwǫ̀ herd and that additional 

management actions are vital for herd recovery.  However, in order to allow careful 

consideration of all of the evidence on the record and to meet legislated timelines, the 

WRRB decided to prepare two separate reports to respond to the proposed 

management actions in the joint management proposal.   

 

The first report, Part A, dealt with the proposed harvest management actions that 

required regulation changes in order for new regulations to be in place for the start of 

the 2016/17 harvest season, as well as the proposed dìga feasibility assessment. The 

second report, Part B, dealt with additional predator management actions, biological 

and environmental monitoring, and cumulative effects.   

 

On May 27, 2016, the WRRB submitted its final determinations and recommendations 

and Part A Reasons for Decision Report to TG and GNWT. The WRRB determined that 

a total allowable harvest of zero shall be implemented for all users of the Bathurst 

ɂekwǫ̀ herd within Wek’èezhìı for the 2016/17, 2017/18, 2018/19 harvest seasons. As 

monitoring of the ɂekwǫ̀ wildlife management units and Bathurst ɂekwǫ̀ harvest are 

intricately linked to the implementation of a TAH, the Board recommended that TG and 

http://www.wrrb.ca/public-information/public-registry
http://www.wrrb.ca/public-information/public-registry


_____________________________________________________________________________________________ 
WRRB Proceeding Report & Reasons for Decision – Kǫk’èetı ̀Ekwǫ̀ (Bathurst Caribou) Herd           116 
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ENR agree on an approach to designating zones for aerial and ground-based 

surveillance throughout the fall and winter harvests seasons from 2016 to 2019. 

Additionally, the WRRB recommended timely implementation of hunter education 

programs in all Tłı̨chǫ communities. 

 

The Community-based Dìga Harvesting Project, proposed by TG and ENR as a pilot 

training program, was to train Tłı̨chǫ harvesters, in a culturally appropriate manner, to 

hunt and trap dìga on the Bathurst herd range.  The Board continued to support the 

Project as a training program, with recommendations related to implementation and 

assessment.   

 

The WRRB also recommended that the dìga feasibility assessment set out in the 

proposal be led by the Board with input and support from TG and ENR. The feasibility 

assessment would primarily be an examination of all options for dìga management, 

including costs, practicality and effectiveness.   

 

On September 27, 2016, the WRRB submitted its final recommendations and Part B 

Reasons for Decision Report to TG and GNWT. The WRRB recommended 

consultations with Tłı̨chǫ communities to determine a path forward for implementation of 

Tłı̨chǫ laws to continue the Tłı̨chǫ way of life and maintain their cultural and spiritual 

connection with ɂekwǫ̀. 

 

In addition, the WRRB recommended several Tłı̨chǫ Knowledge (TK) research and 

monitoring programs focusing on dìga, sahcho, stress and other impacts on ɂekwǫ̀ from 

collars and aircraft over-flights, and an assessment of quality and quantity of both 

summer and winter forage. 

 

The Board recommended a biological assessment of sahcho as well as requesting that 

the Barren-ground Caribou Technical Working Group (BGCTWG) prioritize biological 

monitoring indicators and develop thresholds under which management actions can be 

taken and evaluated. All scientific and TK monitoring data will be provided to BGCTWG 

annually to ensure ongoing adaptive management. 

 

The WRRB recommended the implementation of Tłı̨chǫ Land Use Plan Directives as 

well as completing a Land Use Plan for the remainder of Wek’èezhìı.  In addition, the 
completion of the Bathurst Caribou Range Plan and the long-term Bathurst Caribou 

Management Plan are requested with measures to be implemented in the interim to 

provide guidance to users and managers of the Bathurst ɂekwǫ̀ herd range. 

 

The Board recommended the development of criteria to protect key ɂekwǫ̀ habitat, 

including water crossings and tataa (corridors between bodies of water), using the 

Conservation Area approach in the NWT’s Wildlife Act, offsets and value-at risks in a 
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October 4, 2019 
 

fire management plan.  Additionally, the WRRB recommended the continued refinement 

of the Inventory of Landscape Change (ILC), the integration of Wildlife and Wildlife 

Habitat Protection Plans (WWHPP) and Wildlife Effects Monitoring Programs (WEMP) 

objectives for monitoring the effects of development on ɂekwǫ̀ in Wek’èezhìı, and the 
development of monitoring thresholds for climate indicators. 
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APPENDIX F Review of 2016 WRRB Determinations and 
Recommendations 

 
Recommendation # WRRB Recommendations TG/GNWT Responses Status  

Determination #1-
2016 

A total allowable harvest of zero for all 
users of the Bathurst ɂekwǫ̀ herd 
within Wek’èezhìı be implemented for 
the 2016/17, 2017/18, 2018/19 
harvest seasons.  For further 
clarification, the absolute number of 
caribou that can be harvested from 
the Bathurst herd is zero. 

Accepted ♦ Completed 

Recommendation #1-
2016:  

The Board recommends that TG and 
ENR come to an agreement on 
whether the MCBCMZ or Wildlife 
Management Units Subzones is the 
most effective way to differentiate 
between ɂekwǫ̀ herds, and then 
implement the approach with criteria 
for managing any overlaps between 
herds, for the 2016/17, 2017/18, and 
2018/19 harvest seasons. 

Accepted ♦ Completed 

Recommendation #2-
2016 

The Board recommends that TG and 
ENR provide weekly updates to the 
WRRB and the general public on 
aerial and ground-based surveillance 
of the Bathurst ɂekwǫ̀ herd throughout 
the fall and winter harvest seasons for 
the 2016/17, 2017/18, and 2018/19. 

Accepted  ♦ Completed 

Recommendation #3-
2016 

The Board recommends that TG and 
ENR increase public education efforts 
and implement ENR’s recently 
developed Hunter Education program 
in all Tłı̨chǫ communities.   

♦ Accepted ♦ Completed 

Recommendation #4-
2016 

The WRRB continues to support the 
implementation of the Community-
based Dìga Harvesting Project, as a 
training program only, subject to the 
following conditions: 

a) If the Project is to be expanded to 
other Tłįchǫ communities, a 
management proposal must be 
submitted to the WRRB for review 
and approval.   

b) If the Project is to be expanded in 
scope, prior to the submission of 
a management proposal to the 

 

 

 

a) Accepted 

 

 

b) Accepted 

♦ Incomplete 
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Recommendation # WRRB Recommendations TG/GNWT Responses Status  

WRRB, an index of changing wolf 
abundance must be available and 
research on habitat quality and 
quantity on the Bathurst ɂekwǫ̀ 
herd range must be conducted; 

c) TG and ENR must inform the 
WRRB of the following prior to the 
start of the Project: 

i. How aerial and/or ground-
based to disturbance to 
Bathurst ɂekwǫ̀ will be 
prevented or minimized?  
How will this potential 
disturbance be measured, 
assessed, and mitigated?; 

ii. How will unintentional or 
accidental harvest of Bathurst 
ɂekwǫ̀, by the Tłı̨chǫ dìga 
harvesters, be prevented?  If 
a Bathurst ɂekwǫ̀ is 
harvested, how will TG and 
ENR report to the WRRB?; 
and, 

iii. How will the facilitation of wolf 
movements through the 
wolves’ use of skidoo trails be 
prevented or minimized?; 

d) TG and ENR must communicate 
regularly about the Project with 
Tłı̨chǫ communities and the 
WRRB.  Specifically, the Board 
requests an update prior to start 
up of the Project in December 
2016 and a follow-up on the 
success of the Project in May 
2017.  As well, TG and ENR must 
report monthly on the Project, 
including numbers, age, sex and 
pregnancy rates of wolves 
harvested and location of wolf 
harvest, to the WRRB;  

e) The Project must be curtailed or 
stopped should negative impacts 
to the Bathurst ɂekwǫ̀ occur; and, 

f) TG and ENR must establish a 
threshold or criteria to evaluate 

 

 

 

c) Accepted 

 

 

 

 

 

 

 

 

 

 

 

d) Accepted 

 

 

 

 

 

 

e) Accepted 

 

f) Accepted  
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Recommendation # WRRB Recommendations TG/GNWT Responses Status  

the success of the program, i.e. 
the effectiveness of training a 
core set of wolf harvesters, the 
acceptance of the Project by 
Tłı̨chǫ communities, continued 
program implementation and 
reaching the target number of 
dìga harvested. 

Recommendation #5-
2016 

The WRRB recommends TG and 
ENR support a collaborative feasibility 
assessment of options for dìga 
management, led by the Board.   

♦ Varied ♦ Completed 

Recommendation 
#1B-2016 

The WRRB recommends that TG 
consult with Tłı̨chǫ communities, by 
March 2017, to ensure Tłı̨chǫ laws 
are implemented with respect to 
ɂekwǫ̀ harvesting practices to 
maintain the Tłı̨chǫ way of life and 
their relationship with ɂekwǫ̀. 

♦ Varied – remove 
implementation 
piece 

♦ Incomplete 

Recommendation 
#2B-2016 

WRRB recommends that TG conduct 
TK research to define, from the Tłı̨chǫ 
perspective, types of dìga, their 
behavior and their annual range, and 
their relationship with ɂekwǫ̀ and 
people by March 2017. 

♦ Varied – 
combined 2B, 3B, 
5B, 19B, and 20B 
into one 
comprehensive 
study  

♦ Incomplete 

Recommendation 
#3B-2016 

The WRRB recommends that TG 
conduct TK research on sahcho 
predation on ɂekwǫ̀, and their 
relationship with ɂekwǫ̀, other wildlife 
and people by June 2017. 

♦ Varied – 
combined 2B, 3B, 
5B, 19B, and 20B 
into one 
comprehensive 
study 

♦ Incomplete 

Recommendation 
#4B-2016 

The WRRB recommends that TG and 
ENR conduct a collaborative sahcho 
biological assessment, following the 
completion of the ongoing dìga 
feasibility assessment.  The 
assessment should include 
summarizing available information on 
sahcho abundance, movement and 
diet for the Bathurst ɂekwǫ̀ herd’s 
seasonal ranges as well as including 
TK collected in Recommendation 
#3B-2016. 

♦ Varied – Will 
complete SARC 
report and engage 
with GN to discuss 
current 
information 
available in 
Nunavut 

♦ Incomplete - Ongoing 

Recommendation 
#5B-2016 

The WRRB recommends that TG 
conduct TK research about stress and 
impacts on ɂekwǫ̀ and people related 
to collars and aircraft over-flights by 

♦ Varied – 
combined 2B, 3B, 
5B, 19B, and 20B 
into one 

♦ Incomplete 
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Recommendation # WRRB Recommendations TG/GNWT Responses Status  

September 2017, which should be 
considered in determining number of 
collars deployed in 2018 and beyond. 

comprehensive 
study 

Recommendation 
#6B-2016 

The WRRB recommends that ENR 
determine whether reconnaissance 
surveys should be conducted during 
non-photo survey years with 
renewable resource boards, 
Aboriginal governments and other 
affected organizations in the NWT 
and Nunavut prior to conducting the 
next reconnaissance survey in June 
2017. 

♦ Varied- BGCTWG 
will review the 
value. BCAC 
should review 
survey methods 
once formed.  

♦ Incomplete; no longer 
required as 
eliminated per 2019 
proposed action 

Recommendation 
#7B-2016 

The WRRB recommends that TG and 
ENR provide a summary of scientific 
and TK monitoring data, including 
harvest and collar mortalities, as soon 
as available each year, to the 
BGCTWG.   

♦ Accepted ♦ Incomplete – 
inconsistent reporting 

Recommendation 
#8B-2016 

The WRRB recommends that the 
BGCTWG prioritize biological 
monitoring indicators in order of need 
for effective management and 
develop thresholds under which 
management actions can be taken 
and evaluated.  Implementation of this 
recommendation should be 
completed by no later than the end of 
March 2017. 

♦ Varied – 
BGCTWG to 
review biological 
indicators to 
assess priorities 
for monitoring, 
particularly under 
budget 
constraints.  

♦ Incomplete - to be 
addressed as part of 
the adaptive 
management 
framework. 

Recommendation 
#9B-2016 

The WRRB recommends that TG 
refine and implement Tłı̨chǫ Land Use 
Plan Directives, under Chapter 6 
related to ɂekwǫ̀, land use and 
cumulative effects by March 2018. 

♦ Accepted 

♦ TG acknowledges 
suggestion and 
advises the Board 
that it intends to 
refine and 
implement the 
Tlicho LUP 
directives related 
to caribou. TG 
notes that land 
use planning in 
Wek’èezhìı is 
beyond the 
jurisdiction of the 
Board. 

♦ Incomplete 

Recommendation 
#10B-2016 

The WRRB recommends that TG and 
ENR initiate, develop and implement 

♦ Rejected   ♦ n/a - rejected 
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Recommendation # WRRB Recommendations TG/GNWT Responses Status  

a land use plan for Wek’èezhìı by 
March 2019. 

♦ GNWT vary. 
Suggests that 
GNWT work 
collaboratively 
with TG, federal 
government, and 
other Aboriginal 
Government 
Organizations and 
planning partners 
to initiate, develop 
and implement a 
government-led 
approach to land 
use planning for 
public lands in 
Wek’èezhìı. 
GNWT notes that 
this suggestion 
goes beyond the 
authority of the 
Board (should be 
a suggestion, not 
a 
recommendation).  

♦ TG agrees in 
substance with 
GNWT. 

Recommendation 
#11B-2016 

The WRRB recommends ENR 
complete the Bathurst Caribou Range 
Plan, with an implementation strategy, 
by March 2018.  In the interim, the 
Board recommends that ENR develop 
interim thresholds for developments 
and other human activities within the 
range of the Bathurst ɂekwǫ̀ herd by 
March 2017. 

♦ Varied – draft 
thresholds will be 
provided by March 
2017, and final 
draft by March 
2018 

♦ Completed 

Recommendation 
#12B-2016 

The WRRB recommends that TG and 
ENR complete and implement a long-
term Bathurst Caribou Management 
Plan, with associate Action Plan, by 
March 2018.   

♦ Varied – will 
include other 
parties with lead 
from the Bathurst 
Caribou Herd 
Cooperative 
Advisory 
Committee 

♦ Incomplete - Ongoing 

Recommendation 
#13B-2016 

The WRRB recommends TG and 
ENR develop criteria under which the 
Conservation Area approach in the 
NWT’s Wildlife Act will be used to 

♦ Varied –Bathurst 
caribou range 
planning process 
to determine when 

♦ Incomplete; 
conservation areas 
noted as tool in 
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Recommendation # WRRB Recommendations TG/GNWT Responses Status  

protect key ɂekwǫ̀ habitat by March 
2018. 

to protect key 
habitat by March 
2018.   

Bathurst Caribou 
Range Plan 

Recommendation 
#14B-2016 

The WRRB recommends that TG and 
ENR develop criteria to protect ɂekwǫ̀ 
water crossings and tataa from 
exploration and development 
activities in the NWT.  The criteria 
should be developed by March 2018 
and included in the Bathurst Caribou 
Range Plan and Tłı̨chǫ Land Use 
Plan. 

♦ Accepted ♦ Incomplete; 
conservation areas 
noted as tool in 
Bathurst Caribou 
Range Plan  

Recommendation 
#15B-2016 

The WRRB recommends TG and 
ENR investigate and report to the 
WRRB and other stakeholders on the 
potential use of offsets for ɂekwǫ̀ 
recovery to compensate for losses 
caused by exploration and 
development activities by March 
2018.  A set of criteria should be 
developed to assess the effectiveness 
of each type of offset as it is 
investigated. 

♦ Accepted ♦ Incomplete 

Recommendation 
#16B-2016 

The WRRB recommends that ENR 
continue to refine and update the 
Inventory of Landscape Change to 
ensure a comprehensive and 
standardized database of human and 
natural disturbance in the NWT. 

♦ Accepted ♦ Completed 

Recommendation 
#17B-2016 

The WRRB recommends that TG and 
ENR integrate WEMP and WWHPP 
objectives and standardize 
approaches for monitoring the effects 
of development on ɂekwǫ̀ in 
Wek’èezhìı 

♦ Accepted ♦ Completed 

Recommendation 
#18B-2016 

The WRRB recommends that TG and 
ENR complete and implement a fire 
management plan with criteria 
identifying under which the key ɂekwǫ́ 
habitat is defined as a value-at-risk by 
March 2018. 

♦ Varied – involve 
community 
members in 
identifying 
important caribou 
habitat. Caribou 
habitat lower 
priority for habitat 
protection than 
property  

♦ Incomplete 

Recommendation 
#19B-2016 

The WRRB recommends TG conduct 
a TK monitoring project with elders to 

♦ Varied – 
combined 2B, 3B, 

♦ Incomplete 
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Recommendation # WRRB Recommendations TG/GNWT Responses Status  

document how climate conditions 
have affected preferred summer 
forage and impacted ɂekwǫ́ fitness by 
September 2018. 

5B, 19B, and 20B 
into one 
comprehensive 
study 

Recommendation 
#20B-2016 

The WRRB recommends that TG 
conduct TK monitoring to assess the 
quality and quantity of winter forage 
by September 2018. 

♦ Varied – 
combined 2B, 3B, 
5B, 19B, and 20B 
into one 
comprehensive 
study 

♦ Incomplete 

Recommendation 
#21B-2016 

The WRRB recommends that the 
BGCTWG develop monitoring 
thresholds for climate indicators by 
March 2017. 

♦ Varied – Need 
clarity on what is 
meant by climate 
indicators but 
agrees the 
research is 
necessary 

♦ Incomplete – to be 
addressed as part of 
the adaptive 
management 
framework.  
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APPENDIX G WRRB Predator Management Recommendations and 
Government Response 
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APPENDIX H Tłı̨chǫ Research and Monitoring Program 
 

 



Bathurst (Kǫk’èetì Ekwǫ)
Determinations

Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB Determination 
#1-2019 (Kǫk’èetì 
Ekwǫ̀)

The Board determines that a TAH of zero 
for all users of the Kǫk’èetì ekwǫ̀ herd for 
2019/20 and 2020/21 harvest seasons. For 
further clarification, the absolute number 
of ekwǫ̀ that can be harvested from the 
Kǫk’èetì ekwǫ̀ herd in Wek’èezhìı is zero. ACCEPT

Tłı chǫ Government and GNWT accept this determination for 
Wek’èezhìi and once again thank the Board for its strong focus on 
conservation and the need to limit harvest of this rapidly declining 
herd. ENR will amend regulations as needed to implement this 
determination in Wek’èezhìi and in the associated caribou 
management zones as soon as practicable.

Tłı chǫ Government and 
GNWT

Implemented December 
10, 2019

Complete

Recommendations

Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #1-
2019 (Kǫk’èetì Ekwǫ̀)

To determine if the MCBCCA is functioning 
as intended, GNWT and TG will analyze the 
extent of overlap of neighboring herds 
during early to late winter in order to 
complete a quantitative assessment to 
evaluate the effectiveness of the MCBCCA 
and the risk of inadvertent harvesting of 
Kǫk’èetì Ekwǫ̀ and report to the WRRB with 
this assessment by February 1, 2020.

VARY - GNWT varies ‘Recommendation #1-2019’ to say 
the following:
To determine if the MCBCCA is functioning as intended, 
GNWT and TG will analyze the extent of overlap of 
neighboring herds during early to late winter in order 
to complete a quantitative assessment to evaluate the 
effectiveness of the MCBCCA and the risk of
inadvertent harvesting of Kǫk’èetì Ekwǫ̨̀ and report to 
the WRRB with this assessment by March 31, 2020.

The Tłıchǫ Government and GNWT agree that the effectiveness of the 
Mobile Core Bathurst Caribou Conservation Area (MCBCCA) should be 
regularly assessed. The GNWT is currently working on a draft report 
that documents the development of the MCBCCA since 2015, the 
report also assesses its effectiveness. This report will include maps of 
the overlap of the Bathurst herd with neighbouring herds in relation to 
the mobile zone. The report will be completed by GNWT and provided 
to WRRB by March 31, 2020.

Tłı chǫ Government and 
GNWT

31-Mar-20 Ongoing

Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #2-
2019 (Kǫk’èetì Ekwǫ̀)

To utilize the expertise of harvesters to 
monitor any inadvertent harvest of Kǫk’èetì 
ekwǫ̀ , TG will hire up to four community 
monitors per community to collect and 
report on harvest data monthly throughout 
the 2019/20 and 2020/21 harvest seasons

VARY - Tłı chǫ Government varies ‘recommendation #2-
2019’ to say the following:
To utilize the expertise of harvesters to monitor any 
inadvertent harvest of Kǫk’èetì ekwò TG will hire one 
community monitor per community to collect and 
report on harvest data monthly throughout the 
2019/20 and 2020/21 harvest seasons.

Tłı chǫ Government thinks that hiring up to 16 people to report on the 
harvesting of the Bathurst herd that has a Total Allowable Harvest 
(TAH) of zero would be an inefficient use of resources. Tłı chǫ 
Government aims that monitors can report on all harvest activity and 
not just the Kǫk’èetì Ekwǫ̨̀.

Tłı chǫ Government 2019-2020 / 2020-2021 
harvest seasons

Ongoing

Total Allowable Harvest

Effectiveness of Mobile Zone

Community Monitors



Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #3-
2019 (Kǫk’èetì Ekwǫ̀)

By December 1, 2019, in order to provide 
the WRRB clarity on the status of the 
Kǫk’èetì ekwǫ̀ , GNWT and TG are to 
provide, in plain language, their positions 
regarding the implications of emigration of 
Kǫk’èetì ekwǫ̀ to other herds, and how this 
emigration will influence adaptive 
management.

VARY - Tłı chǫ Government and the GNWT vary 
‘Recommendation #3-2019’ to say the following:
By February 28, 2020, in order to provide the WRRB 
clarity on the status of the Kǫk’èetì ekwǫ̀ , GNWT and 
TG are to provide, in plain language, their positions 
regarding the implications of emigration of Kǫk’èetì 
ekwǫ̀ to other herds, and
how this emigration will influence adaptive 
management.

There are a number of initiatives contained in these recommendations 
as well as the recommendations contained within the ‘WRRB Reasons 
for Decision Final Report – Sahtì Ekwǫ̀ (Bluenose-East) Herd’ that will 
take priority and require a large amount of work. We respectfully 
request more time to respond to this recommendation.

Tłı chǫ Government and 
GNWT

28-Feb-20 Not Completed

Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #4-
2019 (Kǫk’èetì Ekwǫ̀)

To improve the understanding of the role of 
predators on the decline of the herd and 
increase adult and calf survival, GNWT and 
TG will provide the following to the WRRB: 
(1) sighting rates of dìga, sahcho, golden 
det'ǫcho, and nǫ̀ gha during Kǫk’èetì ekwǫ̀ 
composition surveys by December 1 each 
year, beginning in 2019; and, 
(2) A set of criteria that will determine the 
numbers of predators to be targeted for 
annual removal, should the decision be 
made to do so, by December 1, 2020.

VARY - Tłı chǫ Government and the GNWT vary 
‘Recommendation #4-2019’ to say the following:
To improve the understanding of the role of predators 
on the decline of the herd and
increase adult and calf survival, GNWT and TG will 
provide the following to the WRRB:
1) Annual sighting rates of dìga, sahcho, golden 
det'ǫcho, and nǫ̨̀gha during Kǫk’èetì ekwò composition 
surveys and TG’s Ekwò Nàxoède K’è program starting 
December 2020;
2) A set of criteria that will determine the numbers of 
target levels of dìga for annual removal, should the 
decision be made to do so, by December 1, 2020

Targets for removal of dìga is feasible by Dec 2020, but it is uncertain at 
this point whether targets for annual removal of grizzly bears, golden 
eagles, and wolverines can be established prior to completion of the 
respective assessments. Neither GNWT or Tłı chǫ Government consider 
that there will be removal of eagles, bears, wolverines, and we will look 
to the wolf management plan to help determine what levels of diga 
may be targeted for annual removal. GNWT will continue to collaborate 
with GN on monitoring and management of predators that may be 
affecting Bathurst and Bluenose-East caribou.

Tłı chǫ Government and 
GNWT

1-Dec-20 1) Ongoing, 2) Not 
Completed

Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #5-
2019 (Kǫk’èetì Ekwǫ̀)

To ensure that harvest of dìga is 
contributing to the conservation of Kǫk’èetì 
ekwǫ̀ : 
(1) TG and GNWT should provide to the 
WRRB the number of dìga to be targeted 
for removal during the harvest season from 
the Kǫk’èetì ekwǫ̀ winter range by 
December 1 each year, beginning in 2019; 
(2) TG and GNWT should determine the 
number of dìga to be targeted for removal 
based on (i) dìga sightings during Kǫk’èetì 
ekwǫ̀ composition surveys and (ii) likely 
exposure of Kǫk’èetì ekwǫ̀ to dìga 
associated with neighbouring herds during 
the winter season; and, 
(3) TG and GNWT will coordinate the 
Enhanced North Slave Dìga Harvest 
Incentive Program
and the Community-based Dìga Harvest 
Training Program to determine their role in 
removing the targeted number of dìga.

VARY - Tłı chǫ Government and the GNWT vary 
‘Recommendation #5-2019’ to say the following:
To ensure that harvest of dìga is contributing to the 
conservation of Kǫk’èetì ekwǫ̀ , Tłıc hǫ Government 
and the GNWT will demonstrate in their wolf 
management proposal for Bathurst and Bluenose-East 
caribou, target levels for wolf removals, management 
actions / efforts towards wolf removal and measures of 
wolf removal effectiveness using both caribou-centered 
(eg. population size, survival rates) and wolf-centered 
indicators (e.g. harvest numbers, catch per unit effort).

Tłı chǫ Government and GNWT are currently developing a wolf 
management proposal for Bathurst and Bluenose-East caribou. This 
management proposal will include monitoring of wolves harvested and 
criteria for assessing whether these removals are effective, using 
indicators based on wolves and indicators based on caribou. An annual 
report summarizing wolf removals and assessing the effectiveness of 
the program will be developed and made available to the WRRB. This 
will include all aspects of the wolf program, including the enhanced 
incentives program and the Tłı chǫ harvester training program.

Tłı chǫ Government and 
GNWT

TBD 1) Not Completed, 2) Not 
completed 3) Ongoing

Emigration

Dìga Harvest

Predator Monitoring



Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #6-
2019 (Kǫk’èetì Ekwǫ̀)

To help the Board understand the 
effectiveness of the GNWT’s Enhanced 
North Slave Dìga Harvest Incentive Program 
on Kǫk’èetì ekwǫ̀ , TG and GNWT will 
provide a comprehensive report on the 
program to the WRRB by May 31 each year. 
The contents of this report will be 
developed in collaboration with the Board 
and will include, but not be limited to, the 
following information: 
(1) provide the location and number of dìga 
harvested as a part of the Harvest Incentive 
Program; and, 
(2) provide clear criteria to measure the 
effectiveness of the Harvest Incentive 
Program based on both scientific and TK.

VARY - Tłı chǫ Government and the GNWT vary 
‘Recommendation #6-2019’ to say the following:
To help the Board understand the effectiveness of the 
GNWT’s Enhanced North Slave Dìga Harvest Incentive 
Program on Kǫk’èetì ekwǫ̀ , TG and GNWT will provide 
a comprehensive report on the program to the WRRB 
by August 1 each year. The annual report will report on 
the overall wolf management program each year. This 
will include all components of the proposal including:
1) harvest levels resulting from the Enhanced North 
Slave Dìga Harvest Incentive Program and other actions;
2) assigning removals to caribou herd range;
3) results of research and monitoring programs 
(collaring and samples collection); and,
4) an assessment of the effectiveness of the program 
for the year using both caribou-centred and wolf-
centered indicators.

Tłı chǫ Government and the GNWT feel it would be more appropriate 
and efficient to submit a report on the entire wolf management 
proposal on an annual basis.

Tłı chǫ Government and 
GNWT

August 1 each year Ongoing

Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #7-
2019 (Kǫk’èetì Ekwǫ̀)

To help the Board understand the 
effectiveness of the TG’s Community-based 
Dìga Harvest Training Program, TG and 
GNWT will provide a comprehensive report 
on the program to the WRRB by May 31 
each year. The contents of this report will 
be developed in collaboration with the 
Board and will include, but not be limited 
to, the following information: 
(1) provide the location and number of dìga 
harvested as a part of the Harvest Training 
Program; and, 
(2) provide an assessment of how the 
training will contribute to future dìga 
harvesting and management.

VARY -  GNWT and Tłı chǫ Government vary 
‘recommendation #7-2019’ to say the
following:
To help the Board understand the effectiveness of the 
TG’s Community-based Dìga Harvest Training Program, 
TG and GNWT will provide a comprehensive report on 
the program to the WRRB by July 31 each year. The 
contents of this report will be
developed in collaboration with the Board and will 
include, but not be limited to, the following 
information:
1) provide the location and number of dìga harvested 
as a part of the Harvest Training Program; and,
2) provide an assessment of how the training will 
contribute to future dìga harvesting and management

July 31 is a more realistic date because of challenges in the Community-
based Dìga Harvest Training Program. This time will be used to 
reinvigorate the Program.

Tłı chǫ Government and 
GNWT

July 31 each year Not Completed

Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #8-
2019 (Kǫk’èetì Ekwǫ̀)

To determine the current abundance, trend 
and distribution of nǫ̀ gha, GNWT and TG 
will compile existing TK and scientific 
information for nǫ̀ gha in the NWT and 
Nunavut on the Kǫk’èetì and Sahtì ekwǫ̀ 
ranges by April 1, 2020. The data will be 
used by the Grizzly Bear Biological and 
Management Feasibility Working Group to 
expand the collaborative sahcho biological 
and management feasibility assessment to 
include nǫ̀gha.

ACCEPT

The GNWT notes that scientific evidence to date does not identify 
wolverines as a major predator of barren-ground caribou. Wolverines 
are primarily scavengers and current evidence suggests that their 
abundance on the Bathurst herd’s range has declined as the herd has 
declined. The standard method of monitoring wolverine abundance 
and distribution has been DNA Mark-Recapture Sampling; the GNWT 
has conducted monitoring in the Daring Lake area and the diamond 
mines have had similar programs in their areas. GNWT notes that all 
available information up to 2014 is contained in the Species Status 
Report for Wolverine (Gulo gulo) in the Northwest Territories.

Tłı chǫ Government and 
GNWT

1-Apr-20 Not Completed

Enhanced North Slave Dìga Harvest Incentive Program

Community-based Dìga Harvest Training Program

Nǫ̀gha (wolverines)



Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #9-
2019 (Kǫk’èetì Ekwǫ̀)

The Board recommends GNWT and TG 
develop a draft agreement and timelines 
for joint management efforts to manage 
the Kǫk’èetì and Sahtì ekwǫ̀ and their 
ranges by February 29, 2020. This draft 
agreement should be developed in 
cooperation with the BCAC, the Advisory 
Committee for Cooperation on Wildlife 
Management, and discussed with the GN 
wildlife officials and NWMB as soon as 
possible.

VARY - Tłı chǫ Government and the GNWT vary 
‘Recommendation #9-2019’ to say the following:
GNWT will work with GN to further develop the 
existing Memorandum of Understanding (MOU) for 
collaboration in the shared management 
responsibilities of wildlife including barren-ground 
caribou and their ranges by March 31, 2020. 

The GNWT has an MOU with the GN on monitoring and management 
of shared caribou herds, and will develop this MOU further with the GN 
to specify priorities for the next few years. Collaboration at a technical 
level between GNWT and GN on caribou surveys and other programs is 
extensive, and a minister’s level meeting was held in April 2019 and 
another is scheduled in the coming months on management of shared 
caribou herds.

Tłı chǫ Government and 
GNWT

31-Mar-20 Ongoing

Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #10-
2019 (Kǫk’èetì Ekwǫ̀)

To increase community understanding of 
work being done for Kǫk’èetì ekwǫ̀ , TG will 
report annually on the successes and 
challenges of Ekwǫ̀ Nàxoède K’è to Tłı̨chǫ 
communities and schools.

ACCEPT

Tłı chǫ Government accepts this recommendation. Tłı chǫ Government Annually Not Completed

Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #11-
2019 (Kǫk’èetì Ekwǫ̀)

To ensure Tłı̨chǫ communities have access 
to nutritious, safe food that fits their 
lifestyle and provides a healthy diet 
throughout the year, and in light of a closed 
harvest on Kǫk’èetì ekwǫ̀ , TG and GNWT 
will discuss priorities and solutions for food 
security issues, such as harvesting 
alternative country foods and/or 
implementing meat replacement programs, 
with each Tłı̨chǫ community by March 31, 
2020.

ACCEPT

GNWT and Tłı chǫ Government accept this recommendation and refer 
to the joint answer of GNWT and Tłı chǫ Government to 
Recommendation #8-2019 (Sahtì Ekwǫ̨̀). GNWT and Tłı chǫ 
Government ask for clarification from WRRB on what is meant by a 
“meat replacement” program. The GNWT will continue to support the 
Tłı chǫ Government through funding that is provided for alternative 
sources of country food including, but not limited to, moose hunting, 
Beverly caribou hunting, fish nets, etc. This recommendation will also 
be addressed in part through the implementation of ENR’s Sustainable 
Livelihoods Action Plan in collaboration with many partners. This Action 
Plan outlines actions related to country food research, development of 
harvesting mentorship and training programs, opportunities for youth, 
and community food systems planning, all of which can include focus 
on alternative foods.

GNWT and Tłı chǫ 
Government

31-Mar-20 Not Completed
Food Security

Joint Management Agreement

Successes and Challenges of Ekwǫ̀ Nàxoède K’è



Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #12-
2019 (Kǫk’èetì Ekwǫ̀)

To increase public understanding of the 
need for ɂekwǫ̀ management actions, 
starting in January 2020, TG and GNWT will: 
(1) exchange information about Kǫk’èetì 
and Sahtì ekwǫ̀ with Tłı̨chǫ communities, 
via focus groups and community meetings; 
and, 
(2) produce and distribute educational 
materials, via radio, television, social media 
and workshops, to the general public about 
the reasons for the Kǫk’èetì and Sahtì ekwǫ̀ 
population declines and the factors 
affecting the declines, including emigration.

ACCEPT

Tłı chǫ Government will implement paragraph 1 and GNWT will 
implement paragraph 2.

Tłı chǫ Government Jan-20

1)and 2) Not Completed
Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #13-
2019 (Kǫk’èetì Ekwǫ̀)

To ensure timely adaptive management, 
GNWT will conduct population surveys for 
Kǫk’èetì ekwǫ̀ every two years at the same 
time as Sahtì ekwǫ̀ and Beverly/Ahiak 
surveys. Therefore, the next population 
surveys will take place in June 2020.

VARY - ENR varies ‘Recommendation #13-2019’ to say 
the following:
To ensure timely adaptive management, GNWT will 
conduct population surveys for Kǫk’èetì ekwǫ̀ every 
two years at the same time as the Sahtì ekwǫ̀ survey. 
Therefore, the next population surveys will take place 
in June 2020.

GNWT plans to carry out population surveys of the Kǫk’èetì and Sahtì 
ekwǫ̀ herds every two years, as described in the joint management 
proposals. The Government of Nunavut has been the lead on 
population surveys of the Beverly caribou. GNWT will continue to 
collaborate with GN on monitoring and management of this herd.

GNWT Beginning June 2020 Ongoing

Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #14-
2019 (Kǫk’èetì Ekwǫ̀)

To better monitor the pregnancy rates of 
the Kǫk’èetì ekwǫ̀ herd, GNWT and TG 
should implement Kǫk’èetì ekwǫ̀ pregnancy 
monitoring through fecal pellet collection in 
the winter months, every year starting 
January 2020. Community members should 
have the opportunity to participate in the 
collection of fecal pellets on the Kǫk’èetì 
ekwǫ̀ winter range.

VARY - TG and ENR vary ‘Recommendation #14-2019’ 
to say the following:
To better monitor the pregnancy rates of the Kǫk’èetì 
ekwǫ̀ herd, GNWT and TG should implement Kǫk’èetì 
ekwǫ̀ pregnancy monitoring through fecal pellet 
collection in the winter months, every year starting 
January 2020. To the extent possible, community 
members should have the opportunity to participate in 
the collection of fecal pellets on the Kǫk’èetì ekwǫ̀ 
winter range.

Tłıch ǫ Government will continue to rely on the GNWT Kǫk’èetì ekwǫ̀ 
caribou pregnancy monitoring through fecal pellet collection that is 
done in conjunction with helicopter‐based late winter composition 
surveys. The GNWT will continue to collect fecal samples during 
late‐winter caribou composition surveys of the Kǫk’èetì ekwǫ̀ herd, 
beginning in March 2020, with an emphasis on obtaining a sufficient 
number of samples and adequate spatial coverage. If in the future Tłıc 
hǫ Government is able to collect fecal samples through 
community‐based methods, those could be used to augment samples 
obtained during late‐winter surveys by helicopter

GNWT and Tłı chǫ 
Government

Beginning January 2020 Not Completed

Public Consultation

Population Surveys

Pregnancy Monitoring



Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #15-
2019 (Kǫk’èetì Ekwǫ̀)

To ensure that both ɂekwǫ̀ and ɂekwǫ̀ 
habitat monitoring, and realistic harvesting 
numbers are recorded in a culturally 
appropriate manner, and to contribute 
adaptive management, TG will implement 
the Tłįchǫ Research and Monitoring 
Program, starting in January 2020 (See 
Appendix H).

VARY - Tłı chǫ Government varies ‘recommendation 
#15-2019’ to say the following:
To ensure that both ekwò and ekwò habitat 
monitoring, and realistic harvesting numbers are 
recorded in a culturally appropriate manner, and to 
contribute to adaptive management, TG will revisit the 
2007 report by A. Legat titled “Tłı chǫ Research and 
Monitoring Program” for the purpose of determining 
whether aspects not already implemented might be 
useful.

Tłı chǫ Government repeats its answer to Recommendation #16-2019 
(Sahti Ekwo) and states that the “Tłı chǫ Research & Monitoring 
Program” was considered by Tłı chǫ Government between 2010 and 
2012 and this resulted in the creation of the Tłı chǫ Research and 
Training Institute (TRTI) or Dedats'eetsaa. Dedats'eetsaa refers to a 
large culturally significant rock on Tłı chǫ Lands where people had 
traditionally used to cache and retrieve materials/supplies while 
traveling to and from the barrens. The name was adopted for the TRTI 
because it signified a way of storing, retrieving and later using the Tłı 
chǫ knowledge. Dedats'eetsaa (Tlicho Research and Training Institute) 
is the result of the consideration of the “Tłı chǫ Research & Monitoring 
Program”. Dr. Legat’s work provided a foundation to the current 
program (TRTI), and in the time since the creation of Dedats'eetsaa, it 
has evolved. Therefore, Tłı chǫ Government is of the view that key 
components of the “Tłı chǫ Research and Monitoring Program”, have 
already largely been considered and are being implemented.

Tłı chǫ Government Beginning January 2020 Not Completed

Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #16-
2019 (Kǫk’èetì Ekwǫ̀)

To better understand the effects of climate 
change on ɂekwǫ̀ , TG will systematically 
collect on-the-ground climate change 
observations including but not limited to (i) 
dry conditions, (ii) wildfires, and (iii) lack of 
vegetation, during the Ekwò ̨Nàxoède K’è 
program and the Tłı̨chǫ Research and 
Monitoring Program. Results of the 
monitoring programs should be designed to 
contribute an adaptive management 
framework and be reported to the WRRB 
and GNWT annually.

VARY - Tłı chǫ Government varies ‘recommendation 
#16-2019’ to say the following:
To better understand the effects of climate change on 
ɂekwò , TG will collect on-the-ground climate change 
observations during the Ekwò Nàxoède K’è program. 
Results of the monitoring programs should be designed 
to contribute to an adaptive management framework 
and be reported to the WRRB and GNWT annually.

Tłı chǫ Government would prefer not to use the adjective 
"systematically", as Tłı chǫ harvesters will use holistic knowledge to 
"see" changes on the land. Tłı chǫ Government assume that 
“systematically” collecting data will be performed with technological 
recording devices (i.e., data loggers, temperature gauges, etc.) which is 
not the main emphasis of a more holistic approach based on Tłı chǫ 
knowledge. Tłı chǫ Government also considers that the “monitoring” of 
wildfires is a difficult task and thinks that remote sensing might be the 
most effective way to do this. Tłı chǫ Government will endeavour to 
determine how its programs might contribute to monitoring wildfires 
from a traditional perspective.

Tłı chǫ Government Beginning of the Ekwò 
̨Nàxoède K’è 2020 
program

Not Completed

Tłįchǫ Research and Monitoring Program

Climate Change



Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #17-
2019 (Kǫk’èetì Ekwǫ̀)

To ensure timelier implementation of 
management and monitoring actions, 
WRRB, TG and GNWT will collaborate to 
develop a herd‐specific adaptive 
management framework with the 
thresholds linked to specific management 
actions by January 2020, with the WRRB 
taking a lead role for herds in Wek’èezhìı. 
The framework will take into consideration 
Tłı̨chǫ and scientific knowledge, existing 
management plans, and decisions and 
recommendations from Boards and 
governments.

ACCEPT

GNWT and Tłı chǫ Government accept this recommendation. However, 
GNWT and Tłı chǫ Government note that this WRRB-led herd-specific 
adaptive management framework is slated for a completion date of 
January 2020 and ask if that completion date might be a matter for 
discussion when the three parties meet for the collaborative 
discussions.

GNWT and Tłı chǫ 
Government

Jan-20 Ongoing

Item Action/Activity Response Reasons for Response Lead Responsibility Timing Guidelines Status

WRRB 
Recommendation #18-
2019 (Kǫk’èetì Ekwǫ̀)

To track the progress of implementation of 
the Board’s recommendations, TG and 
GNWT will provide to the WRRB the 
following: 
(1) an implementation plan for the 2019 
recommendations by January 31, 2020; 
(2) a summary report, within one year of 
the acceptance or variance of the Board’s 
2019 recommendations, on proposed 
management actions, including an 
evaluation of the success of 
implementation of management actions; 
and,
(3) an updated implementation plan for the 
2010 and 2016 recommendations and an 
evaluation of all outstanding 
recommendations by January 31, 2020.

VARY - TG and ENR vary ‘Recommendation #18-2019’ 
to say the following:
To track the progress of implementation of the Board’s 
recommendations, TG and GNWT will provide to the 
WRRB the following:
1) An implementation plan for the 2019 
recommendations by April 30, 2020;
2) A summary report, within one year of the 
acceptance or variance of the Board’s 2019 
recommendations, on proposed management actions, 
including an evaluation of the success of 
implementation of management actions; and,
3) An updated implementation plan for the 2010 and 
2016 recommendations and an evaluation of all 
outstanding recommendations by April 30, 2020.

Tłı chǫ Government and the GNWT agree with the need to evaluate all 
of the Board’s previous recommendations but the two governments 
need more time to give the Board the updated implementation plans.

Tłı chǫ Government and the 
GNWT

30-Apr-20 1) Completed 2) Not 
Completed, 3) Not 
Completed

Adaptive Management Framework

Implementation











ADVENTURE NORTWEST 

SUBMISSION TO THE NUNAVUT WILDLIFE MANAGEMENT BOARD 

BATHURST CARIBOU INPERSON PUBLIC HEARING 

CAMBRIDGE BAY 

MARCH 5 – 6, 2020 

 

Dear NWMB; 

 

Thank you for the opportunity to present at this hearing. 

We are hear today to talk about caribou. We all know the importance of caribou to Inuit and we recognize the need for 
management actions when herds are decreasing. 

I am here today to show you why it is important to leave the TAH of Bathurst Caribou at 30, and how you will HURT THE 
CARIBOU if you take it to zero. 

There are many causes of death for Caribou. Some of the big ones are, harvesting by predators, harvesting by people, 
weather, drowning and disease. 

When trying to manage a decline in herd size, we as people can only impact in two of these areas. 1, managing the 
number of caribou harvested by people and 2, managing / reducing the number of predators – thus changing the 
number of caribou killed annually.  

Historically and currently the GN management plan has only been to reduce human harvest. They now are proposing a 0 
human harvest will not proposing any predator harvest or management plan. 

It is very ironic that the main groups that on their own are trying to manage predators are the same groups that have 
the few allocations of caribou tags and these groups SAVE MORE CARIBOU THEN THEY HARVEST! 

This is done by harvesting wolves while caribou are also being harvested. Last year ANW and its JV partners harvested 12 
wolves, 4 in the fall in Nunavut and 8 more on the wintering range in the NWT. As each wolf has been proven to eat 15 – 
25 caribou / yr this means while harvesting 20 caribou we saved 180 – 300 Caribou. 

We cannot see how anyone could think that by taking away the few tags we get will help save Caribou. In fact, it would 
be the opposite and they would be guilty of mismanaging the caribou herd. 

The other group who gets caribou tags likewise does the same. The tags to our knowledge are given to a Inuit man and 
his wife who live on Contowoyto Lk which is in the heart of the Bathurst herd range. This man (John Franklin) kills a 
amazing amount of wolves (over 60 last yr I believe). He should be commended for doing MORE to help save the 
Bathurst herd without any help then anyone else including the GN but instead they are wanting to take away his last few 
tags. This is NOT Caribou management. 

It is our proposal to this board that the caribou tags we get are tied with a management plan that is submitted showing 
how we will indeed help the caribou more than we hurt them. We will commit to harvesting a min of 10 wolves / year 
from traditional Bathurst caribou summer and winter range and we will try to make it more like 20 or 30. This will also 



mean our Inuit partners and our company will keep the economic benefits of jobs as well as their members getting the 
benefit of the meat. 

This is clearly a WIN WIN for all and especially THE CARIBOU. 

Our company is unique in that we can offer this harvest of wolves in both the Nunavut and the Northwest Territories. 

Wolf reduction is a proven method of helping Caribou herds recover. The GNWT has finally (after waiting 12 yrs or so) 
started getting serious about reducing wolf numbers. The GN has no such plan and the only proposal they have would 
harm the herd by illuminating the only two groups that are doing wolf reduction, thus Caribou management. 

We sincerely trust that this management board will see how the TAH needs to stay at least at current levels and by doing 
so the Bathurst Caribou will benefit. In addition, it will not bring economic hardship to Inuit or their JV partners and will 
help keep some meat on Inuit tables. 

 

  



 
 

South Peace Caribou Recovery following 

Five Years of Experimental Wolf Reduction 

 

      

 

 

 

 

Mike Bridger, R.P.Bio. 
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South Peace Caribou Recovery – Wolf Reduction August 2019
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Executive Summary 

Experimental wolf reduction has occurred over a five-year period (2015-2019) within the South Peace region of 

northeastern British Columbia, Canada, in an attempt to address the rapid decline of Central Mountain caribou 

populations.  These caribou herds have declined drastically in response to landscape changes that altered 

predator-prey dynamics and led to high rates of predation by wolves.  The decrease in wolf abundance across the 

South Peace treatment area has shown conclusive evidence that intensive wolf reduction has halted and reversed 

the declining trends of the Klinse-Za, Kennedy Siding, and Quintette caribou populations.  Although the first 

year of wolf reduction did not occur at a high enough intensity to elicit a caribou population effect, the following 

three years were sufficiently intensive (i.e. wolf densities were reduced to below 2 wolves/1000 km
2
) to elicit a 

strong, positive population response in all three treatment herds.  The reduction of wolves during the fifth year is 

also expected to elicit a positive population response, but will not be measured until March 2020.  As a result of 

wolf reduction, the South Peace caribou populations have increased by 49% from 166 individuals in 2016 to 247 

individuals in 2019.  The three herds combined had an average annual population growth rate of 15% following 

three effective years of wolf reductions and calf recruitment and adult female survival has increased in almost all 

cases in response to intensive wolf reductions.  In contrast, prior to the implementation of wolf reduction, these 

three herds were declining at a rate of approximately 15% annually (625 to 166 individuals; 2002–2015).  The 

adjacent, non-treatment caribou herds continued to show strong evidence of rapid declines over the same 

timeframe in the absence of wolf reduction.  

Aerial wolf reduction has been shown to be the most targeted and effective method of intensively reducing wolf 

populations over large geographic areas to elicit strong population responses in caribou herds.  Both the efficacy 

and efficiency of the South Peace wolf reduction program has increased over time.  The success of the program 

is contingent on utilizing experienced and proficient removal crews, operating during optimal weather 

conditions, and maintaining a high level of operational oversight by provincial Ministry staff.  Wolf reduction is 

a management tool that must be used responsibly and ethically, and implemented with the highest standards for 

humaneness and scientific rigour.  Wolf reduction programs should be considered as an effective interim 

management tool for halting and reversing caribou declines, while the ultimate causes (i.e. habitat alteration) of 

such declines are addressed.  Based on the findings of the five-year wolf reduction program in the South Peace, 

it is highly recommended that wolf reduction continue to be implemented to support these particular caribou 

herds towards meeting the ultimate management objective of self-sustaining populations.      
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1. Introduction 

Throughout the 1990s and early 2000s, woodland caribou (Rangifer tarandus caribou) herds in the South Peace 

region of northeast British Columbia (BC) were presumed to be declining (Seip and Jones 2014).  Increased 

monitoring efforts through the 2000s confirmed that these caribou herds were in fact decreasing at a rapid rate 

(Seip and Jones 2016).  The status of the Central Mountain Designatable Unit (DU8; COSEWIC 2011) of 

woodland caribou found in the South Peace (Figure 1) has recently been updated to “Endangered” by the 

Committee on the Status of Endangered Wildlife in Canada.  The South Peace herds include the Scott East and 

Moberly (which were combined in 2015 and are hereafter referred to as the Klinse-Za herd), Burnt Pine, 

Kennedy Siding, Quintette, Bearhole-Redwillow, and South Narraway (transboundary with Alberta).  Within the 

South Peace region, these herds have further been grouped by local population units (LPUs), which includes the 

Pine LPU (composed of the Klinse-Za, Kennedy Siding, and former Burnt Pine herds), the Quintette LPU 

(composed of the Quintette herd), and the Narraway LPU (composed of the Bearhole-Redwillow and South 

Narraway herds).  Prior to wolf reduction, all of these herds had been declining drastically, and the Burnt Pine 

herd was extirpated.  These drastic declines followed extensive landscape change resulting from forest harvest, 

mining, oil and gas exploration, road construction and other industrial activities within or adjacent to caribou 

ranges.  This has led to the direct loss of habitat and altered predator-prey dynamics.  Many industrial activities 

promote early seral forests, which benefit species like moose (Alces americanus) and ultimately lead to increased 

wolf (Canis lupus) populations (moose are a primary prey species for wolves; Fuller et al. 2003).  Such increases 

in wolf populations result in higher caribou mortality rates (Seip 1992), which can be further exacerbated by 

newly developed linear features that enhance wolf movement and provide access into caribou range.  Wolf 

predation in the South Peace was occurring at rates that were unsustainable for caribou populations, leading to 

rapid population declines (Seip and Jones 2014).   

Amongst the Central Mountain caribou herds found in the South Peace region, annual mortality rates of radio-

collared adult females ranged from 12–24% (Seip and Jones 2014) prior to wolf reduction.  Wolf predation 

accounted for 38% of all documented caribou mortalities, and 78% of all cases in which a conclusive cause of 

mortality was determined (Seip and Jones 2014).  Calf recruitment ranged between 9–14% calves within the 

population (measured annually in late-March; Seip and Jones 2016), which was generally inadequate to 

compensate for adult mortality.  The causes of calf mortality have not been investigated across the South Peace 

caribou herds; however, studies have shown wolves to be a significant predator of caribou calves in other 

jurisdictions (Gustine et al. 2006), and calf survival has been shown to increase in response to wolf reductions 

(Farnell and McDonald 1988, Seip 1992, Bergerud and Elliot 1998, Hayes et. al 2003).  Previous research by 

Bergerud and Elliot (1986) concluded that wolf densities greater than 6.5 wolves/1000 km
2
 resulted in caribou 

population declines.  Furthermore, the Federal government’s recovery strategy for woodland caribou 

recommends a target wolf density of less than 3 wolves/1000 km
2
 across caribou range (Environment Canada 

2014).  Prior to the implementation of wolf reduction, wolf densities across the South Peace caribou herds were 

estimated at approximately 10–14 wolves/1000 km
2
 (Seip and Jones 2014); well above the density thresholds 

associated with the persistence of caribou populations.  The pre-reduction wolf density estimate has since been 

refined to 12.6 wolves/1000 km
2
.      

In response to dramatic caribou population declines, provincial wildlife managers from the BC Ministry of 

Environment and Ministry of Forests, Lands, Natural Resource Operations and Rural Development (hereafter 

referred to as the Province or Ministry) approved the implementation of predator management in the form of 

aerial wolf reduction.  The initial approval was for a five-year aerial wolf reduction program, which commenced 

during the winter of 2014-2015, and has since completed its fifth year of reductions following the winter of 
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2018-2019.  The wolf reduction program has occurred in combination with other recovery efforts, including 

maternal penning, supplemental feeding, and habitat restoration.  In 2017-2018, the program was expanded to 

include the South Narraway caribou herd range.  Wolf reduction was implemented as an interim management 

measure to assist the South Peace caribou herds in reaching self-sustaining status, with a population target of 

approximately 1,000 individuals (800 combined in the Pine and Quintette LPUs and 200 in the Narraway LPU).  

Serrouya et al. (2019) reported similar conclusions regarding population growth rates of the South Peace 

treatment herds; however, the following report has been developed to further investigate the mechanisms and 

drivers of caribou population change, such as variation in calf recruitment and adult survival, relative to wolf 

reduction treatments.   

 
Figure 1. South Peace herd boundaries for Central Mountain caribou, including local population unit (LPU) boundaries in 

the Northeast Region of British Columbia, Canada.  
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2. Methods 

Prior to the implementation of wolf reductions, baseline population data for both caribou and wolves were 

collected.  These data were collected continually over the five-year study period to measure caribou population 

responses.  Caribou population data, including population estimates and calf recruitment rates, were measured 

annually through aerial surveys.  Adult female survival rates were calculated by monitoring a subsample of 

radio-collared individuals within the population, and cause of mortality was determined through mortality 

investigations of deceased radio-collared individuals.  Wolf pack locations, habitat use, and density estimates 

were derived through radio-collaring of wolves.  Additionally, the response by primary prey species (i.e. moose) 

to wolf reductions was also measured within and adjacent to the treatment areas through aerial surveys and 

radio-collaring studies.    

The initial treatment area boundary was designed to encompass the majority of the Klinse-Za, Kennedy Siding, 

and Quintette caribou herd ranges; a wolf reduction zone of approximately 16,500 km
2
 (Figure 2).  Specifically, 

the boundary included the core high elevation and low elevation caribou habitat, and adjacent matrix habitat 

within the caribou ranges.  The South Narraway treatment area was included in 2017-2018, with an additional 

area of approximately 1,600 km
2
.  These treatment areas formed the boundaries for intensive reduction of wolves 

using aerial gunning from helicopters, where the objective was to remove the majority of wolves within or 

immediately adjacent to the reduction zone and in doing so, reduce wolf densities to below 3 wolves/1000 km
2
.  

Aerial gunning of wolves was deemed the most effective and humane method of removal, as properly applied 

shooting techniques results in wolves being quickly dispatched while eliminating the risk of bycatch.  The 

reduction of wolves occurred during the winter months when snow levels facilitated optimal tracking conditions, 

and concentrated wolves’ distribution at lower elevations.  Reduction efficiency was increased by deploying 

radio-collars on individual wolves in all known wolf packs within or immediately adjacent to the treatment area 

boundary.  This facilitated the relocation of the wolf packs and increased the likelihood of removing all wolves 

from each pack.  The individual wolves were captured via helicopter net-gunning, which enabled crews to 

restrain the individuals and deploy GPS-satellite radio-collars, allowing for remote tracking of movements and 

locations, and relocation through the use of radio telemetry.  The radio-collared individuals were often left alive 

following the conclusion of the winter reduction efforts in order to facilitate the location of wolves the following 

winter.  Wolves that were found immediately adjacent to the reduction zone, or were tracked from within the 

boundary to adjacent areas were also removed (assuming these wolves had at least partial overlap with the 

treatment area).           

Aerial wolf reduction was delivered primarily by external contractors, with operational oversight from Ministry 

staff.  Overtime, the operational oversight was increased in order to ensure the efficacy and humaneness of the 

program and internal Ministry staff assisted with the delivery of the field operations as well.  Initially, wolf 

removal crews attempted to retrieve the carcasses of deceased wolves; however, it was quickly determined to be 

an inefficient use of time, effort, and funds.  Subsequently, the locations of accessible wolf carcasses were 

provided to First Nations and they retrieved those carcasses from the ground.  The Province also collaborated 

with local First Nations to support wolf reduction through ground trapping programs.  Although deemed 

ineffective on its own (Webb et al. 2011), ground trapping was thought to offer an additional source of wolf 

removal, while providing opportunities to collaborate with local First Nations communities.  The ground 
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trapping efforts were generally focused within the Klinse-Za caribou range, in close proximity to local First 

Nations communities and the caribou maternal penning site
1
.   

 
Figure 2. Treatment herds and wolf reduction boundaries across the South Peace caribou range in the Northeast Region of 

British Columbia, Canada.  

                                                           
1
 Maternal penning was an ongoing management initiative in the Klinse-Za caribou range that was occurring concurrently 

with wolf reduction (McNay et al. 2019) 
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The reduction of wolves occurred during five winters (2015-2019) and the response within caribou populations 

was measured during each of the following winters.  Aerial surveys of most herds were conducted annually to 

estimate population size, calf survival/recruitment, and calculate population growth rates (also referred to as 

lambda λ; based on annual changes in population estimates).  The Kennedy Siding herd was monitored via 

motion-sensitive cameras at supplemental feeding sites
2
, allowing researchers to obtain total counts of the 

population, including population demographics (Heard and Zimmerman 2018).  Additionally, a subsample of 

radio-collared female caribou was maintained in each herd during the five-year program to calculate adult 

female survival rates.  Two adjacent, non-treatment herds (Graham and South Narraway herds) were identified 

as the experimental control populations for this program, allowing for population and demographic parameters to 

be compared between treatment and non-treatment herds over time.  The South Narraway herd was subsequently 

removed as a non-treatment herd in 2017-2018 due to its continued rapid decline and urgent need for recovery 

measures (i.e. wolf reduction).     

An initial wolf density estimate within the focal caribou herd ranges was derived through the radio-collaring of 

the majority of wolf packs in the area and through comparisons of previously recorded wolf densities observed 

in similar mountainous caribou ranges in neighbouring jurisdictions (Kuzyk 2002, Hayes et al. 2003).  The 

estimates were further refined over the course of each winter’s reduction efforts by documenting all wolves and 

wolf packs encountered during wolf removal flights.  This allowed for relatively accurate documentation of the 

proportion of wolves removed each winter, and the subsequent density of wolves remaining following each 

winter’s reduction efforts.  The wolf density estimates were also calculated at the LPU level based on the 

number of wolves removed and number remaining following each winter season of wolf reduction.  Similarly, 

wolf densities were also estimated across the non-treatment caribou herd ranges using a combination of radio 

collaring and extrapolation (i.e. Graham and South Narraway herds).  

3. Results 

Wolf Reductions 

The wolf reduction program to support caribou recovery in the Klinse-Za, Kennedy Siding, and Quintette herds 

was initially approved during the winter of 2014-2015.  The late approval for the program resulted in a delayed 

start to the field operations and an underspending of the budget (approximate cost of $200,000).  This late start, 

combined with poor winter conditions (i.e. lack of snow) and relatively new removal crews, led to an ineffective 

wolf reduction effort.  The initial wolf population estimate within or immediately adjacent to the treatment area 

was 208 wolves and a density of 12.6 wolves/1000 km
2
.  Overall, 57 wolves were removed from the reduction 

zone (41 removed by aerial gunning, 16 removed by ground trapping), equating to a reduction of only 27% of 

the wolf population.  There was an estimated 151 wolves remaining in the treatment area, and a density of 9.4 

wolves/1000 km
2
 following the wolf reduction efforts.  The remaining density estimates at the LPU scale were 

10.8 wolves/1000 km
2
 in the Pine LPU, and 6.5 wolves/1000 km

2
 in the Quintette LPU.  

Three external contractors were hired to deliver the majority of the field operations for the second year (2015-

2016) of the wolf reduction program, with minimal operational oversight or field involvement from Ministry 

staff.  Overall, 201 wolves were removed across the treatment area (155 removed by aerial gunning, 46 removed 

by ground trapping).  The reduction rate was estimated at 97%, with only seven wolves remaining in the 

treatment area and a density estimate of 0.4 wolves/1000 km
2
 following reduction efforts.  At the LPU level, 

there was a remaining density estimate of 0.5 wolves/1000 km
2 
in the Pine LPU, and 0.3 wolves/1000 km

2 
in the 

                                                           
2
 Supplemental feeding is an ongoing management initiative in the Kennedy Siding caribou range (Heard and Zimmermann 

2018)  
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Quintette LPU.  Although the level of wolf reduction during the second year was very high, a lack of Ministry 

oversight resulted in inflated program costs of approximately $800,000.      

The program was primarily delivered by two external contractors in the third year (2016-2017) of the program.  

There was a slight increase in operational oversight by Ministry staff, but minimal field involvement.  Upon the 

conclusion of the third year of reduction efforts, an adequate number of wolves had been removed at a cost of 

approximately $475,000.  Overall, 103 wolves were removed (62 by aerial gunning, 31 by ground trapping, and 

an additional 10 by ground shooting at den sites in the spring).  The wolf reduction rate was estimated at 79%, 

with 27 wolves remaining in or adjacent to the treatment area and a density of 1.7 wolves/1000 km
2
 following 

the reduction efforts.  Within the Pine LPU, there was an estimated density of 2.0 wolves/1000 km
2
 remaining, 

and 1.1 wolves/1000 km
2
 remaining in the Quintette LPU.   

The fourth year (2017-2018) of wolf reductions was delivered by one primary contractor and a secondary crew 

led by Ministry staff.  The level of operational oversight by Ministry staff was increased significantly.  The wolf 

reduction efforts upon conclusion of the winter season were highly successful, both in terms of reduction 

efficacy and cost efficiency (total cost of $376,000).  Overall, 116 wolves were removed across the three 

treatment herds (all by aerial gunning; there were no conclusive reports of ground trapping removal).  The wolf 

reduction rate was estimated at 92%, with only 10 wolves remaining within or immediately adjacent to the 

treatment area following the reduction efforts.  This equated to a remaining density of 0.6 wolves/1000 km
2
.  At 

the LPU level, there was a density estimate of 0.3 wolves/1000 km
2
 in the Pine LPU, and 1.1 wolves/1000 km

2
 

in the Quintette LPU.  The winter of 2017-2018 also marked the first year of wolf reduction in the South 

Narraway caribou range.  Fourteen wolves were removed on the BC side of the border (an additional 10 wolves 

were removed on the Alberta side).  The reduction efforts in BC equated to an estimated reduction rate of 74%, 

with approximately five wolves remaining and a density of 3.1 wolves/1000 km
2
.  The total cost of conducting 

wolf reductions in the South Narraway was $81,000.    

During the fifth year (2018-2019) of wolf reductions, field operations were delivered primarily by one 

contractor, with a high level of operational oversight from Ministry staff.  The wolf reduction efforts were once 

again effective and relatively efficient, with a total cost of approximately $340,000.  Overall, 61 wolves were 

removed (51 by aerial gunning, 10 by ground trapping).  This equated to a reduction rate of 77%, with an 

estimated 18 wolves remaining within or immediately adjacent to the treatment area and a density of 1.1 

wolves/1000 km
2
.  There was a remaining wolf density estimate of 1.0 wolves/1000 km

2
 in the Pine LPU, and 

1.3 wolves/1000 km
2
 in the Quintette LPU.  Within the South Narraway caribou range, it appeared that the wolf 

recovery rate was extremely low following the previous winter’s reduction efforts.  Only one wolf was removed 

from the BC side of the South Narraway range in 2018-2019, resulting in a remaining wolf density estimate of 

1.9 wolves/1000 km
2
.  

Annual Caribou Population Results 

The level of wolf reduction during the first year of wolf removals did not lead to a positive caribou population 

response, as evidenced by the population parameters reported the following year.  Across the three caribou 

herds, the population had declined by an additional 13.5% (λ = 0.865) over the course of the year, the adult 

female survival rate was 78.7% (n = 41), and the proportion of calves in the population was 15.6% (measured 

late-March 2016).  Within the Pine LPU, the population had increased by 14% (λ = 1.14), with an adult female 

survival rate of 85.7% (n = 24), but only 13.0% calves in the population.  The Quintette LPU had declined by 

38.0% (λ = 0.62), adult female survival was 64.7% (n = 17), however there were 20.0% calves in the population.     
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Following the second year of wolf reductions, the caribou population had increased across all three herds by 

15.6% (λ = 1.156), the adult female survival was 92.7% (n = 41), and the proportion of calves in the population 

was 22.9%.  Within the Pine LPU, the population had increased by 19.5% (λ = 1.195), with an adult female 

survival rate of 93.1% (n = 29) and 24.5% calves in the population.  The Quintette LPU had increased by 10% (λ 

= 1.10), the adult female survival was 91.6% (n = 12) and 18.4% calves in the population.   

Following the third year of wolf reduction, the caribou population increased by 6.7% (λ = 1.067), the adult 

female survival rate was 91.8% (n = 46), and the proportion of calves in the population was 18.6% (measured 

late-March 2018).  Within the Pine LPU, the population had increased by 5.5% (λ = 1.055), with an adult female 

survival rate of 87.1% (n = 31) and 16.8% calves in the population.  Within the Quintette LPU, the population 

increased by 9.0% (λ = 1.09), the adult female survival was 100% (n = 15), and 19.4% calves in the population.   

The fourth year of wolf reductions led to a caribou population increase of 22.0% (λ = 1.22), the adult female 

survival rate was 89.2% (n = 46), and the proportion of calves in the population was 21.0% (measured late-

March 2019).  Within the Pine LPU, the population increased by 23.5% (λ = 1.235), with an adult female 

survival rate of 92.6% (n = 27), and 19.5% calves in the population.  Within the Quintette LPU, the population 

increased by 18.9% (λ = 1.189), with an adult female survival rate of 77.8% (n = 9), and 25.0% calves in the 

population.  Aerial survey efforts in the South Narraway documented a minimum observation of 38 caribou (up 

from 26 in March 2018), the adult female survival was 100% (n = 12), but only 13.2% calves in the population.  

The increase in caribou observations was likely explained by differences in survey efficacy between years. 

Based on the results from previous years, the level of wolf reduction achieved during the fifth year of the 

program should be sufficient to elicit a strong, positive response in the caribou populations.  The results of these 

reduction efforts, however, will not be measured until March 2020.  According to the documented population 

trends, it is predicted that the fifth year of wolf reduction efforts will elicit approximately 15% caribou 

population growth (λ = 1.15), 90% adult female survival, and 21% calves in the population, across all three 

South Peace treatment herds.  The effects of wolf reductions towards the South Narraway herd, and subsequent 

predictions, will require further investigation and monitoring.        

Overall Caribou Population Results 

The overall results measured during the five-year wolf reduction program suggest that the reduction of wolves to 

low densities can have significant, positive effects towards caribou populations.  The level of wolf reduction 

during the first year did not lead to a caribou population response, however, the following three years of wolf 

reduction resulted in positive caribou responses in almost all population parameters measured (i.e. lambda, adult 

female survival, and calf recruitment) across all treatment herds (Table 1).  The level of wolf reduction achieved 

in Year 5 is expected to elicit similar responses, but will not be measured until March 2020. 

The total population size across the three treatment herds had increased from 166 individuals in 2016 to 247 

individuals in 2019 (a 49% population increase).  The average annual population growth rate following the three 

years of effective wolf reduction was 15% (λ = 1.15).  The Pine LPU increased from 104 individuals to 159, 

with a total population increase of 53%.  The Quintette LPU increased from 62 individuals to 88, with a total 

population increase of 42%.  When forecasting the future population trend, assuming an average annual growth 

rate of 15% and considering density-dependent growth, the caribou population across the three treatment herds 

could double in size by year 2027 and approach the population objective (n = 800) by 2037 (Figure 3).     
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Table 1. Wolf reduction and caribou population results across all three South Peace caribou treatment herds in the Northeast 

Region of British Columbia, Canada.  

 
2015 2016 2017 2018 2019 2020 

Caribou population estimate 192* 166 192 205 247 275** 

Calf recruitment 15.5%* 15.6% 22.9% 18.6% 21.0% 21.0%** 

Adult female survival 82.5%* 78.7% 92.7% 91.8% 89.2% 90.0%** 

Annual population growth rate -10.0%* -14.0% 15.6% 6.7% 22.0% 15.0%** 

Proportion of wolves reduced during 
previous winter 

0%* 27% 97% 79% 92% 77% 

Individual wolves remaining after 
previous winter’s reduction 

208* 151 7 27 10 18 

Wolf density remaining after previous 
winter’s reduction (wolves/1000 km

2
) 

12.6* 9.4 0.4 1.7 0.6 1.1 

*Parameters measured prior to the implementation of wolf reduction 

**Predicted caribou population response based on 2018-2019 wolf reduction 

 
Figure 3. Population trends for three South Peace caribou herds (Klinse-Za, Kennedy Siding, and Quintette) prior to, and in 

response to, intensive wolf reductions.    

Projected Population Trend w/ no 

Wolf Reduction 

Projected Population Trend w/ Continued Wolf 

Reduction and Density-Dependent Growth 

Wolf Reduction 

Initiated 2015 



 
South Peace Caribou Recovery – Wolf Reduction August 2019

   

  

13 | P a g e            R e s o u r c e  M a n a g e m e n t  –  N o r t h e a s t  R e g i o n  

 

 
Figure 4. Average and overall population results for each treatment herd (green) in response to three years (2016-2018) of 

effective wolf reductions, and average population parameters for non-treatment caribou herds (red) over the same timeframe 

in the Northeast Region of British Columbia, Canada. 

Prior to implementing wolf reductions (wolf density of 12.6 wolves/1000 km
2
) and following an ineffective wolf 

reduction effort (Year 1 – wolf density of 9.4 wolves/1000 km
2
), all measured caribou population parameters 

were indicative of declining populations.  In each year following effective wolf reduction (i.e., reduction to two 

wolves/1000 km
2
 or less), the population growth rate (Figure 5), calf recruitment (Figure 6), and adult female 

survival (Figure 7) were indicative of increasing caribou populations in all cases.  The linear trend relating 

caribou population growth to wolf density appeared to suggest stable caribou populations could exist at a wolf 

density of approximately seven wolves/1000 km
2
 (similar to the wolf density equilibrium reported by Bergerud 

and Elliot [1986]).    

λ = 0.86 

72% adult female survival 

15% calves in population 

λ = 1.15 

87% adult female survival 

18% calves in population 

↑ Population 50%  

λ = 1.18 

96% adult female survival 

22% calves in population 

↑ Population 56% 

λ = 1.13 

90% adult female survival 

21% calves in population 

↑ Population 42% 

123 to 26 individuals (2008-

2017) 

15% calves in population 
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Figure 5. Annual caribou population growth rates relative to wolf density following reduction efforts across the three 

treatment herds. The “star” symbol represents the predicted response based on wolf reduction following the winter of 2018-

2019. The linear trend line intersects with a stable population growth rate at a density of approximately 7 wolves/1000 km
2
. 

 
Figure 6. Proportion of caribou calves in the population relative to wolf density following reduction efforts across the three 

treatment herds. The “star” symbol represents the predicted response based on wolf reduction following the winter of 2018-

2019. The proportion of calves in the population that represents population stability is approximately 15.5% (Bergerud 

1992).  
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Figure 7. Adult female caribou survival rates relative to wolf density following reduction efforts across the three treatment 

herds. The “star” symbol represents the predicted response based on wolf reduction following the winter of 2018-2019. The 

adult female survival rate threshold for population stability is approximately 88% (Bergerud and Elliot 1986).   

Adjacent, Non-Treatment Herds 

During the years of wolf reduction across the South Peace caribou ranges, the adjacent non-treatment herds (i.e. 

Graham and South Narraway herds) showed demographic parameters suggestive of continued population 

declines.  The wolf densities across the non-treatment herd ranges were assumed to have remained constant 

during that time, with an estimate of 12–14 wolves/1000 km
2
 in the Graham caribou range and 11–12 

wolves/1000 km
2
 in the South Narraway core caribou range (FLNRORD unpubl.).  During the years of effective 

wolf reduction in the treatment herds (2016-2019), the proportion of calves in the Graham herd ranged between 

11.6–16.2% (compared to 16.8–25.0% in treatment herds; Figure 8).  The adult female survival rate during that 

timeframe ranged between 60.0–80.8% (compared to 77.8–100% in treatment herds; Figure 9).  The calf 

recruitment rate in the Graham herd was insufficient to compensate for the adult mortality rate, indicating a 

declining population trend.  Calf recruitment in the South Narraway herd had ranged between 13.2–17.4%; 

however, there was an insufficient sample size of radio-collared caribou to monitor adult survival rates.  The 

annual population growth rate for the Graham herd
3
 had continued to suggest negative growth, declining 

between 10.3–31.9% annually (Figure 10), while the treatment herds exhibited positive population growth in all 

years following effective wolf reductions (5.5–23.5% population growth).  

 

                                                           
3
 Population estimates via aerial census had not been derived consistently for the Graham caribou herd. Lambda (λ) was 

calculated using Hatter and Bergeruds’ (1991) recruitment-mortality equation, where: λ = adult female survival rate/(1-

recuitment)     
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Figure 8. Proportion of calves in the treatment populations (Pine LPU and Quintette LPU) following three effective years of 

wolf reductions compared to the non-treatment populations (Graham herd and South Narraway herd).  

 
Figure 9. Adult female survival rate observed in the treatment populations (Pine LPU and Quintette LPU) following three 

effective years of wolf reductions compared to the non-treatment population (Graham herd).  
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Figure 10. Annual caribou population growth rates observed in the treatment populations (Pine LPU and Quintette LPU) 

following three effective years of wolf reductions compared to the non-treatment population (Graham herd). Lambda was 

calculated in the Graham population using Hatter and Bergerud’s (1991) recruitment-mortality equation.  

Wolf Recovery Rates 
The rate at which wolves recovered

4
 in the treatment area relative to the initial population varied depending on 

the proportion of wolves that were removed during previous winters (Figure 11).  Following wolf reduction in 

Year 1, when only 27% of wolves were removed, there appeared to be 100% recovery of wolves relative to the 

initial population.  After removing approximately 97% of the wolves in Year 2, wolves recovered at a rate of 

63% of the initial population the following winter, and a similar rate was observed following Year 3 (61% 

recovery relative to the initial population).  After achieving a 92% wolf reduction in Year 4, wolves appeared to 

have recovered to only 38% of the initial population the following winter.  The recovery rate after Year 5 of wolf 

reductions will be measured during the winter of 2019-2020.  Over time, the results suggest that wolf recovery 

rates can be reduced with successive years of intensive reduction efforts.    

Furthermore, the level of wolf reduction necessary to reduce wolf recovery rates on an annual basis appeared 

quite high (Figure 12).  For example, the removal of 79% of wolves in Year 3 still resulted in a high annual 

recovery rate of approximately 97%.  Only following winters when wolves were reduced by greater than 90% 

(Years 2 and 4) were annual wolf recovery rates reduced to approximately 63%.  The preliminary results suggest 

that a reduction of over 85% of wolves each winter is required to reduce annual recovery rates.       

                                                           
4
 Either through population growth (i.e. producing litters) or recolonization (which occurs between the timeframe following 

the conclusion of wolf reduction at the end of the winter and commencement of wolf reduction at the beginning of the 

following winter) 
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Figure 11. Wolf recovery rates relative to the initial population of wolves (n = 208) in the treatment area.  

 
Figure 12. Annual wolf recovery rates following wolf reductions across the treatment area, with a threshold of greater than 

85% indicating reduced annual recovery rates.   
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Primary Prey Response 

Primary prey species, particularly moose, were expected to respond to wolf reductions at a level equal to, or 

greater than the response observed in the caribou populations.  However, baseline data for moose populations 

across the entire treatment area were incomplete, making for difficult interpretation of population trends.  Moose 

populations have been monitored more frequently in recent years since the implementation of wolf reductions.  

During the winter of 2016-2017, an aerial population composition survey for moose in the Quintette caribou 

range reported a ratio of 38 calf moose per 100 cow moose (FLNRORD unpubl.).  This result does not suggest a 

rapidly increasing moose population (more likely stable to increasing); however, this result occurred following 

only one year of effective wolf reductions, thus additional data were required to inform population response.  

During the winter of 2018-2019, a comprehensive moose survey occurred within the Quintette caribou range and 

yielded a moose density estimate of 0.19 moose/km
2
 and a ratio of 33 calves per 100 cows (FLNRORD unpubl.).  

Despite three years of intensive wolf reduction prior to the survey, the moose population density was relatively 

low with a calf ratio suggesting a stable population.  Within the Kennedy Siding herd range, a moose inventory 

was conducted in 2015, just prior to the implementation of wolf reduction, but has not been surveyed since.  At 

the time of the survey, there was a density estimate of 0.49 moose moose/km
2 

and 36 calves per 100 cows 

(Klaczek et al. 2016).  

Within the Klinse-Za caribou range, a moose survey in 2017-2018 (following two years of effective wolf 

reduction) reported a moose density estimate of 0.44 moose/km
2
 (no significant change from the previous 

estimate in 2012-2013) and a calf ratio of only 21 calves per 100 cows (Sittler and McNay 2018).  Additionally, 

a comprehensive moose survival study in the Klinse-Za caribou range had occurred concurrently with wolf 

reduction efforts, and compared moose population parameters in response to wolf reductions with those of an 

adjacent, non-treatment population of moose (Sittler 2019).  Overall, adult female moose had a 7% greater 

survival rate in the Klinse-Za range than in the non-treatment moose population, including one year of 100% 

survival (n = 40) following Year 4 of wolf reduction (when 96% of wolves in the Klinse-Za range were 

removed).  Adult female survival ranged from 92–100% following three years of effective wolf reduction, 

whereas survival in the non-treatment population ranged from 83–93%.  Calf recruitment was lower than 

expected in two of the years following effective wolf reductions, with a higher calf recruitment rate observed in 

the non-treatment population. Calf recruitment in the treatment population has since increased to 35 calves per 

100 cows in March 2019.  Lambda calculations suggested positive population growth rates in all years following 

wolf reduction (as was observed in the non-treatment population).  Over the course of the study, wolf predation 

was the cause of one of five (20%) moose mortalities in the Klinse-Za range, while wolf predation was the cause 

of four of 11 mortalities (36%) in the non-treatment population.             

4. Discussion 

Caribou Population Results 

The positive response measured across the South Peace caribou population following intensive wolf reduction 

provides strong support for the use of wolf reduction as a tool to increase caribou herds.  The results show a 

conclusive, positive response by the treatment herds following three years of effective wolf reductions, whereas 

non-treatment caribou herds continued to show evidence of rapid declines.  It was evident that a high level of 

wolf reduction was required to elicit the positive response in treated caribou populations; reduction of wolf 

densities to < 7 wolves/1000 km
2
 may contribute to population stability or growth, but reduction to < 2 

wolves/1000 km
2
 is required to elicit the strongest possible population response (Serrouya et al. 2019).  The 

results achieved in the South Peace treatment herds have equalled, or surpassed, those achieved by other 
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jurisdictions that have implemented wolf reduction to enhance caribou populations (Farnell and McDonald 1988, 

Boertje et al. 1996, Bergerud and Elliot 1998, Hayes et al. 2003, Hervieux et al. 2014).  Wolf reduction as a 

caribou recovery tool may be particularly valuable for herds that require immediate recovery actions while the 

ultimate causes of caribou population declines (e.g. habitat alteration) are addressed.   

Caribou calf recruitment remained lower than expected in the Klinse-Za herd despite intensive wolf reduction.  

This was further evidenced when comparing the survival rates of calves released from the maternal pen to those 

of the unpenned calves in the population (McNay et al. 2019).  For example, in 2018, the annual survival rate of 

penned calves following their release was 77% versus only 17% survival amongst unpenned calves.  Calf 

survival had increased substantially in the other South Peace treatment herds following effective wolf reduction, 

which suggests there were factors specific to the Klinse-Za range that were inhibiting calf survival.  Bears 

(Ursus spp.) are believed to be abundant throughout the Klinse-Za range and have been shown to be significant 

predators of calf caribou (Adams et al. 1995).  Similarly, calf recruitment observed in the South Narraway herd 

following one year of wolf reduction was lower than expected; however, further years of treatment may be 

required in order obtain stronger inferences.  It would be beneficial to implement research studies to investigate 

the cause of low survival of unpenned wild calves in the Klinse-Za caribou herd.           

Prior to population declines, it is believed that approximately 1,000 caribou inhabited the South Peace caribou 

range (approximately 800 amongst the Klinse-Za, Kennedy Siding, and Quintette herds, and 200 within the 

South Narraway herd; Ministry of Environment 2013, Seip and Jones 2014).  Assuming continued annual 

population growth of approximately 15% (achieved solely through wolf reduction or in conjunction with other 

management initiatives), the treatment herds could double in size by 2026-2027 and the objective of 800 caribou 

in the Pine and Quintette LPUs could be met by 2036-2037.  In order for those caribou herds to achieve a self-

sustaining status, however, the ultimate causes of declines (i.e. industrial landscape change and apparent 

competition) must be addressed through habitat protection, recovery, and restoration.  It is too early to determine 

whether the population target of 200 caribou in the South Narraway range can be achieved through wolf 

reduction.     

Annual Wolf Recovery 

Previous wolf reduction programs have experienced challenges with rapid population growth or recolonization 

by wolves on an annual basis (Bergerud and Elliot 1998, Hayes et al. 2003, Hervieux et al. 2014).  During years 

of intensive wolf reduction in the South Peace, there were few or no breeding pairs remaining in the treatment 

area following the winter removal efforts (as determined by closely documenting wolf presence throughout the 

aerial reduction efforts), which reduced the likelihood of litter production during the spring.  Thus, the 

subsequent recovery of wolves was occurring primarily through colonization of new wolves into the treatment 

area.  Wolf recolonization is presumed to occur rapidly when primary prey within the treatment area remains 

abundant, and where there are few geographic barriers inhibiting wolf movement into the treatment area.  In the 

South Peace, the low presence of linear disturbance (relative to many Boreal caribou ranges) combined with the 

mountainous landscape bordered by large waterbodies (on the western and northern extent) may slow the rate of 

wolf recolonization relative to those rates observed in highly disturbed and less mountainous landscapes 

(Hervieux et al. 2014).  Additionally, wolf reduction occurring to the east of the treatment area in Alberta may 

also reduce the rate of wolf dispersal from neighbouring jurisdictions.   

Wolf reductions in the South Peace have shown that annual population growth and recolonization rates by 

wolves were significant when less than 80% of wolves were removed during the winter.  Following winters of 

intensive reduction (greater than 90% removal), the subsequent wolf populations had only amounted to 

approximately 65% of the previous year’s population.  Prior to reduction efforts in the winter of 2018-2019, the 
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wolf population within the treatment area was only 38% of the initial wolf population present prior to the 

program’s commencement in 2014-2015.  These results suggest that continued, intensive wolf reduction can 

decrease the overall presence of wolves in a treatment area on an annual basis.  As reported in similar studies 

(i.e. Bergerud and Elliot 1998), over the course of multiple years of reduction efforts wolves were recolonizing 

in smaller pack sizes; an expected result based on the breeding and dispersing behaviour of wolves (Fuller et al. 

2003).  Small and numerous wolf packs increase the difficulty of removing a high proportion of wolves, as they 

are more challenging to locate than larger packs and have less-established territories.        

Primary Prey 

Relative to caribou recovery, an increase in primary prey populations would be considered an undesirable side 

effect of wolf reductions, due to the apparent competition hypothesis (Seip 1992).  In other jurisdictions, wolf 

reduction has been used as a management tool to deliberately increase primary prey populations for species such 

as moose, elk (Cervus canadensis), and thinhorn sheep (Ovis dalli) and has been successful in doing so in many 

cases (Boertje et al. 1996, Bergerud and Elliot 1998, Hayes et al. 2003, Keech et al. 2011).  Based on the results 

of those programs, it is expected that primary prey species in the South Peace, particularly moose and to a lesser 

extent deer (Odocoileus spp.) and elk, would respond at an equal or greater level to that of the caribou 

populations.  A lack of baseline data for moose populations across the treatment area makes for difficult 

interpretations of the response to wolf reduction; however, the available data do not suggest as strong of a 

response as expected.  Although survival rates of adult moose have likely increased and positive population 

growth has occurred (i.e. within the Klinse-Za range; Sittler 2019), there has been a lesser response in calf 

moose survival and recruitment.  This may indicate that there are other factors slowing the rate of population 

growth amongst moose, such as bear predation on neonate calves, or health factors (Kuzyk et al. 2018).  Other 

jurisdictions within BC have recently reported high moose population growth and calf recruitment in response to 

wolf reduction (Serrouya and Legebokow 2018). 

The response of primary prey to wolf reduction requires further monitoring, and wildlife managers must consider 

options for managing primary prey in order to reduce the recovery rates by wolves.  This may be achieved 

through liberalized licensed hunting opportunities or managing habitat such that it is less suitable for primary 

prey species.  Messier’s (1994) numeric response model predicts that moose densities below 0.13 moose/km
2
 are 

necessary for wolves to meet the threshold associated with caribou population stability (6.5 wolves/1000 km
2
; 

Bergerud and Elliot 1986).  Similar prey biomass equations estimate that moose densities below 0.3 moose/km
2
 

are required for wolf densities below 6.5 wolves/1000 km
2
 (Fuller 1989, Wilson 2009), which is comparable to 

Bergerud’s (1996) research which suggested caribou cannot persist when moose densities exceed 0.2–0.3 

moose/km
2
.  Furthermore, moose densities of less than 0.2 moose/km

2
 have been associated with reduced wolf 

recruitment (Messier 1985, Serrouya et al. 2017).  Moose densities of greater than 0.2–0.3 moose/km
2
 in the 

South Peace may not impede caribou recovery efforts so long as intensive wolf reduction continues to be used as 

a management option.  However, it would be detrimental to allow moose abundance to occur beyond such 

densities, as it would continue to facilitate annual wolf recovery, and ultimately hinder caribou populations from 

achieving self-sustaining status.  Furthermore, wolf reduction is not viewed as a long-term management tool, 

thus moose abundance should be addressed through active moose population management and caribou habitat 

recovery.  It must be recognized that there are significant social and logistical challenges in maintaining or 

reducing moose densities through licensed hunting, particularly due to First Nations’ desire for abundant moose 

populations to meet their food, social, and ceremonial rights.       
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Links to Other Caribou Recovery Initiatives 

Wolf reduction as a caribou recovery tool is likely to achieve the greatest results when it occurs in conjunction 

with other recovery initiatives that address underlying causes of caribou population declines (Serrouya et al. 

2019).  The long-term recovery of caribou populations requires the recovery of caribou habitat to a state that 

resembles pre-disturbance conditions.  Habitat change that has benefited primary prey species or enhanced wolf 

movement across the landscape must be addressed in order for the long-term caribou recovery objectives to be 

met.  Across the South Peace caribou range, habitat protection and restoration initiatives are underway and 

continue to be pursued (MFLNRO 2017, Woods and McNay 2019).  Such initiatives are necessary to support 

caribou recovery, particularly if and when wolf reduction is halted as a management tool for South Peace 

caribou.  Furthermore, social acceptance for wolf reduction is contingent on the Ministry’s ability to demonstrate 

commitment to addressing the ultimate causes of caribou population declines.  Wolf reduction should be viewed 

as a short-term recovery tool that supports South Peace caribou herds while habitat conditions improve.     

There are other short-term caribou recovery measures occurring in conjunction with wolf reduction across the 

South Peace caribou ranges.  In the Kennedy Siding herd, supplemental feeding of caribou during the autumn 

and early winter has occurred for several years (Heard and Zimmermann 2018).  While the positive effects of 

feeding caribou are somewhat inferred (i.e. improved nutritional status), the Kennedy Siding herd did not show a 

measurable population response to supplemental feeding in the absence of wolf reduction.  Within the Klinse-Za 

caribou range, an ongoing maternal penning program has been underway since 2014 (McNay et al. 2019).  Initial 

results from the maternal penning efforts, prior to the initiation of wolf reduction, suggested that penning was 

ineffective if wolf populations were not reduced.  During the program’s first year, five of nine calves were killed 

soon after their release from the pen (a higher mortality rate than unpenned calves) and adult mortality remained 

high (Seip and Jones 2016).  However, when combined with intensive wolf reduction in subsequent years, calf 

survival has increased (Seip and Jones 2018, McNay et al. 2019).  Calf survival of penned calves has been higher 

than that of unpenned calves in all years with concurrent wolf reduction, suggesting that the maternal penning 

efforts are contributing additional calves to the population that may otherwise have perished.  The maternal 

penning project does retain some risk, however.  The repeated capture, retention, and rearing of caribou can be 

stressful, result in injury and death, and may have short- and long-term health and behavioural implications.  

Additionally, the costs associated with maternal penning relative to population growth are significantly higher 

when compared to wolf reduction alone (i.e. the cost per caribou added to the population through maternal 

penning is approximately one order of magnitude greater than that of wolf reduction).  In the South Peace, 

maternal penning is not supported, nor would it be expanded to include new caribou herds, in the absence of 

intensive, concurrent wolf reduction.  Furthermore, the Kennedy Siding and Quintette caribou herds have shown 

comparable or greater annual population growth and calf recruitment than the Klinse-Za herd through wolf 

reduction alone. 

Operational Considerations 
Overall, the delivery of the wolf reduction program in the South Peace has increased in efficacy and efficiency 

over time as crews have gained more experience and familiarity with the treatment area and as the operational 

oversight by Ministry staff has increased.  Cost efficiency is dependent on the experience and proficiency levels 

of the removal crews, weather conditions, and the abundance and pack sizes of wolves within the treatment area.  

The effort required to reduce wolf densities to a low level is substantial.  Generally, greater than 225 hours of 

helicopter flight time are flown to achieve successful wolf reduction across the South Peace treatment area.  This 

necessitates a substantial financial commitment, as well as commitment of time and capacity from the aerial 

removal crews and Ministry staff.  A sufficient budget must be forecasted each year, as well as a multi-year 

funding commitment.  Ministry staff capacity must also be forecasted, and wolf reduction crews with 
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demonstrated proficiency must be identified and procured.  The results reported during this program suggest that 

wolf reduction must be very intensive, and to implement a program that is anything less than intensive would be 

considered unethical.  Scientific rigour is required to deliver the removal aspects of this program and accurately 

measure the response of both wolves and caribou to wolf reduction.  Wolf reduction has proved to be most 

efficient and effective when conducted under optimal weather conditions that facilitate the tracking, locating, 

capturing and radio collaring, and ultimately the removal of the majority of wolves within the treatment area.  

The intensity of wolf reductions achieved during this program has generally exceeded those reported in other 

jurisdictions where wolf reduction has occurred (Bergerud and Elliot 1998, Hayes et al. 2003, Hervieux et al. 

2014).   

A critical factor to a successful program is the radio collaring of most, if not all, wolf packs within the treatment 

area.  The deployment of radio-collars greatly reduces search times when locating wolf packs, and aids in the 

facilitation of complete pack removal.  Wolves captured and fitted with new, active radio-collars were generally 

left alive following the reduction efforts in order to facilitate relocation of packs the following winter.  Under 

most circumstances, the lone radio-collared wolves had not bred successfully, thus were not part of new family 

units the following winter.  Furthermore, it was rare that these lone wolves were accepted into new packs that 

may have colonized the treatment area.  The most common scenario was that radio-collared wolves partnered 

with other individuals or pairs of wolves to form new pairs or small groups.  Most years, approximately half of 

the radio-collared wolves survived or remained within the treatment area by the following winter.  Although the 

removal of the radio-collared wolves annually would have resulted in a lower wolf density at the end of each 

winter’s reduction efforts, the value of leaving those wolves is believed to outweigh the benefits of removing 

them.       

The concurrent ground removal programs implemented by First Nations (in the Klinse-Za range) provided an 

additional source of wolf reduction, as well as an opportunity to collaborate with local First Nations 

communities on caribou recovery initiatives.  In treatment areas where there were no ground removal programs 

(i.e. Kennedy Siding and Quintette), the aerial removal on its own was shown to be sufficiently effective.  There 

were also risks of actively trapping in conjunction with aerial removal, the primary risk being that a radio-

collared individual could have been accidentally trapped and killed.  Due to the elusive nature of wolves, their 

large home ranges and propensity for remote, inaccessible locations, trapping and hunting is unlikely to achieve 

wolf reduction targets as a standalone measure.  Furthermore, the reduction of wolves through hunting or 

trapping has been shown to have little effect on wolf populations (Webb et al. 2011).  Given these factors, it is 

unlikely that wolf reduction through hunting and/or trapping is sufficient to elicit positive responses in caribou 

populations. 

The cost effectiveness of the South Peace wolf reduction can be measured using several variables.  Most notably, 

the cost per caribou added
5
 to the population following three years of effective wolf reduction equates to 

approximately $11,000 per caribou.  During that time, there has been one caribou added to the population for 

every 2.9 wolves that have been removed.   The cost per wolf removed (through aerial shooting) has averaged 

approximately $5,100 over the past five years; this cost has fluctuated annually and is dependent on the 

proficiency of the removal crews, weather conditions, abundance of wolves, and pack sizes (where more effort is 

required over time to remove numerous, but small packs).  The overall cost to deliver wolf reduction in the 

South Peace treatment area may be lessened over time, provided the wolf recovery rate remains low, as was 

observed in 2018-2019.  The program costs and number of wolves removed are largely independent of the 

                                                           
5
 Calculated by identifying the number of caribou added to the population as well as the number of caribou that would have 

been lost from the population in the absence of wolf reduction 
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caribou population size; thus, the cost and number of wolves removed annually may remain constant over time, 

but the number of caribou added annually will increase as the caribou population size increases (assuming 

similar lambda results are achieved).  If primary prey populations (and their preferred habitats) are managed and 

caribou populations continue to increase at their current rate, it is possible that a lesser effort to reduce wolves 

could be applied on an annual basis, or wolf reductions could occur on two- or three-year cycles.  As the caribou 

population increases, the cost per caribou added and the number of caribou added per wolf removed (presuming 

similar population growth rates are achieved)  

During Years 1 and 2 of the reduction program, there were attempts made to retrieve the majority of wolf 

carcasses by helicopter in order to provide pelts to local First Nations.  It soon became evident that the retrieval 

of carcasses was highly inefficient (required much additional helicopter flight time and time on the ground by 

removal crews), increased the safety risks for removal crews, and had low uptake from First Nations relative to 

utilization of the pelts.  In the subsequent years of the program, Ministry staff and removal crews have 

coordinated the ground retrieval of wolf carcasses that were relatively accessible, which were then distributed to 

local First Nations.  This has been a much more efficient method of retrieving and distributing carcasses, and has 

generally provided a sufficient number of pelts to First Nations to support their social and ceremonial interests.  

Aerial shooting is the most effective method of reducing wolf densities over large geographic areas while 

eliminating the risk of bycatch and ensuring the highest likelihood of quickly dispatching wolves.  The 

humaneness of wolf removal in the South Peace has been examined more thoroughly as Ministry staff has 

become more involved in the operational delivery.  In 2018-2019, humaneness was examined by Ministry staff 

by documenting shooting proficiency, shot locations, and subsequent dispatch times of a large subsample of 

wolves removed during program delivery (including the South Peace and two other treatment areas in the 

region).  Of the documented subsample of 98 wolf removals, the vast majority of wolves were dispatched 

instantaneously or within seconds following one well-placed shot or a quick succession of multiple shots.  Only 

six wolves took longer than 30-seconds to expire after an initial shot, and only one wolf was never visually 

confirmed to have expired after being shot (although it appeared to have expired out of sight in a tree well).  It is 

important that Ministry staff, working closely with the removal crews, continue to document the shooting 

proficiency and effectiveness during wolf reduction programs and adjust methods as necessary to ensure wolf 

reduction occurs at the highest possible level of humaneness.  

5. Conclusion and Recommendations 

The South Peace aerial wolf reduction program has demonstrated conclusively that the reduction of wolves 

across the treatment area has had a strong, positive effect on the caribou populations.  Wolf reduction is a 

management tool that must be used responsibly and ethically, and implemented with the highest standards for 

humaneness and scientific rigour.  Reducing wolf populations may be the most effective interim management 

measure for halting and reversing caribou population declines over the short-term while the ultimate causes of 

such declines are addressed through habitat protection and restoration and primary prey management.  Wildlife 

managers and Ministry decision-makers should consider the following recommendations that have been 

identified during the five-year review of wolf reduction in the South Peace region:  

1. Continue the intensive reduction of wolves across the South Peace treatment areas until caribou 

populations approach a self-sustaining status (approximately 1,000 individuals) 

o Consider approval of an additional five years of wolf reduction, followed by a comprehensive 

review of the program 
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o Implement multiple management tools, including habitat protection and restoration, 

concurrently to help address the ultimate causes of population declines 

2. Consider lessening the wolf reduction intensity if wolf recovery remains low and caribou continue to 

trend towards self-sustaining levels  

o Contingent on habitat restoration, protection, and maintenance of primary prey populations 

3. Consider a “maintenance” approach to wolf reductions for the South Narraway caribou herd, provided 

wolf recovery remains low 

o This may be achieved through reducing the annual reduction effort, or conducting reductions on 

a two- to three-year cycle  

4. Continue to use experienced and proficient removal crews that can be trusted to deliver wolf reduction in 

a professional and humane manner 

5. Maintain Ministry staffs’ responsibility and role in project coordination, operational oversight, and field 

involvement 

6. Continue the intensive monitoring of caribou populations in response to wolf reductions, including the 

documentation of annual population estimates, population trend, calf recruitment, and adult female 

survival rates  

7. Monitor the response by primary prey to wolf reductions, establish target densities for primary prey 

species (i.e. moose) within the treatment areas, and implement measures that can be used to achieve and 

maintain those objectives 

o Consider using licensed hunting to manage for moose population densities between 0.2–0.3 

moose/km
2
   

8. Consider habitat protection and restoration measures such that habitat gain exceeds habitat loss within 

and adjacent to caribou core ranges 

9. Continue to rigorously document the humaneness of the wolf reduction efforts 

10. Continue to support the ground retrieval of carcasses to be distributed to local First Nations 

11. Continue to implement a collaborative approach to wolf reduction by supporting ground trapping 

programs by local First Nations  

12. Consider research opportunities to investigate causes of caribou calf mortality (i.e. predation by bears or 

other predators, health-related causes, etc.)  

13. Continue to implement the Ministry’s safe work practices for aerial shooting of wolves and net-gunning 

capture of wolves 
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NOTICE OF NUNAVUT WILDLIFE MANAGEMENT 
BOARD IN-PERSON PUBLIC HEARING 

 

Notice is provided on December 13, 2019 that the Nunavut Wildlife Management Board 
(NWMB or Board) will be conducting an in-person public hearing to consider the 
Government of Nunavut-Department of Environment’s Proposal for NWMB Decision to 
Decrease the Total Allowable Harvest for Bathurst Caribou from 30 to 0. The hearing is 
scheduled to take place in Cambridge Bay, Nunavut at the Cambridge Bay Community 
Hall on March 5–6, 2020, from 9:00 a.m. to 5:00 p.m. on each day. The NWMB may also 
hold evening sessions from 7:00 p.m. to 9:00 p.m. and extend to the morning of March 7, 
2020, if necessary. 
  
The Proposal and additional documents relevant to the hearing are available for download 
from the NWMB’s website (www.nwmb.com), or by contacting the NWMB at the 
coordinates set out at the end of this notice. 
 
The filing of submissions: 

The NWMB is inviting interested organizations or persons, including any member of the 
public, to file written response submissions and supporting documentation concerning the 
Proposal by no later than 5:00 p.m. Iqaluit time on February 14, 2020.  Unless 
persuasive written reasons are provided to the Board for late filing, the NWMB will not 
consider materials for this hearing that are not submitted on time. The NWMB will make 
publicly available all the written materials provided, subject to relevant confidentiality or 
privacy concerns. 

How to obtain more information: 

To receive more information about filing or obtaining submissions, or the rules applying 
to the in-person public hearing, please contact the NWMB: 

 

NUNAVUT WILDLIFE MANAGEMENT BOARD 
P.O. Box 1379, Iqaluit, NU X0A 0H0  

Phone: (867) 975-7300 
Fax: (888) 421-9832 

Email: receptionist@nwmb.com  
Website: www.nwmb.com 

mailto:receptionist@nwmb.com


 

 
 
December 13, 2019 
 
Hon. Jonathan Wilkinson         
Minister of Environment and 
Climate Change Canada, 
Government of Canada 

 

Hon. Joe Savikataaq 
Minister of 
Environment, 
Government of Nunavut 

Aluki Kotierk 
President of Nunavut 
Tunngavik Inc. 

Bobby Klengengberg 
Chairperson of the Kitikmeot 
Regional Wildlife Board 

Larry Adjun 
Chairperson of the 
Kugluktuk Angoniatit 
Association 
 

Stanley Anablak 
President 
Kitikmeot Inuit Association 

Bobby Greenley  
Chairperson of the Ekaluktutiak 
Hunters and Trappers Organization 

Peter Kapolak 
Chairperson of te 
Bathurst Inlet Hunters 
and Trappers 
Organization 

Connie Kapolak 
Chairperson of the Bay Chimo 
Hunters and Trappers 
Organization 

 
Joseph Judas, Chair 
Wek’èezhìi Renewable Resources    
Board 

 
 

 

 
Dear Colleagues: 
 
Re: Nunavut Wildlife Management Board In-person Public Hearing to Consider 

the Government of Nunavut’s Proposal to Decrease the Total Allowable 
Harvest for Bathurst Caribou from 30 to 0. 

 
Introduction 

 
On December 13, 2019, the Nunavut Wildlife Management Board (NWMB or Board) 
provided public notice that it will hold an in-person public hearing to consider the Government 
of Nunavut’s proposal for decision to modify the total allowable harvest (TAH) of the Bathurst 
caribou herd from 30 to 0. 
 
The NWMB is therefore inviting your department or organization to provide written, 



 

translated submissions and supporting documents for the in-person public hearing. 
 
In-person public hearing details 

 
The hearing will take place in Cambridge Bay, Nunavut, on March 5 and 6, 2020, with 
evening meetings if necessary, at the Cambridge Bay Community Hall. If necessary, the 
hearing will continue in the morning of March 7, 2020. 
 
  
Relevant information and NWMB hearing rules 

 
Attached to this letter is a copy of the Government of Nunavut’s Proposal for NWMB Decision 
to Decrease the Total Allowable Harvest for Bathurst Caribou from 30 to 0 (Appendix A) and 
the NWMB Hearing Rules (Appendix B). These, along with additional documents comprising 
the best available information to date are also available for download from the NWMB’s 
website (www.nwmb.com), or by contacting the Board at the following coordinates: 
 

NUNAVUT WILDLIFE MANAGEMENT BOARD 
P.O. Box 1379, Iqaluit, NU, X0A 0H0 

Phone: (867) 975-7300 
Fax: (888) 421-9832 

Email: receptionist@nwmb.com 
 
Parties to the hearing and submissions 

 
The parties to this hearing include the following:  

• The Government of Nunavut  
• Nunavut Tunngavik Incorporated 
• The Kitikmeot Inuit Association  
• The Kitikmeot Regional Wildlife Board  
• The Kugluktuk Angoniatit Association 
• Bay Chimo Hunters and Trappers Organization 
• Bathurst Inlet Hunters and Trappers Organization 
• Ekaluktutiak Hunters and Trappers Organization 
• The Government of Canada  
• The Wek’èezhìı Renewable Resources Board  

http://www.nwmb.com/
mailto:receptionist@nwmb.com


 

The Board invites those parties listed above to file written submissions and supporting 
documents relating to the TAH for Bathurst caribou in the Nunavut Settlement Area. 
Organizations not listed above may submit a request for party status for the Board’s 
consideration by January 31, 2020. To be given party status, an applicant must show that 
they will be directly affected by an NWMB decision on Bathurst caribou. Non-hearing parties 
may submit information/evidence to the Board for consideration following the same February 
14, 2020 deadline for hearing party submissions.  
 
All written materials must be filed with the NWMB—in Inuktut and English—no later than 
5:00 p.m. (eastern standard time) on February 14, 2020. Documents larger than ten pages 
do not require translation but must be accompanied by a concise summary in Inuktut and 
English. 
 
Please note that the NWMB will only consider materials for this hearing that are 
submitted before the deadline (February 14, 2020) unless advance persuasive reasons 
are provided to the Board in writing for late filing. 
 
Subject to relevant confidentiality or privacy concerns, all submissions and supporting 
documentation will be placed on the NWMB’s website and will be available for download. 
 
Submissions and their supporting documentation may be filed with the Board in person, by 
courier, mail or email. They should be clearly marked as pertaining to the NWMB Public 
Hearing on the "Bathurst caribou total allowable harvest recommendation." Delivery of 
materials may also be made through fax, but only if your department or organization 
confirms with the NWMB—prior to the filing deadline—that a complete and legible copy of 
the transmission has been received by the Board. Materials are deemed to have been filed 
on the actual day of receipt by the NWMB. 
 
Participation of affected Nunavut communities 

 
The NWMB will cover travel and accommodation costs for delegates travelling to 
Cambridge Bay from the following affected communities, if applicable: Kugluktuk (two 
delegates), Bathurst Inlet (Burnside, two delegates), and Bay Chimo (Omingmaktok, two 
delegates). The Kitikmeot Regional Wildlife Board will select the delegates that will 
represent the three communities. The NWMB will, upon request, and to the extent 
reasonably possible, arrange for attendance and participation via teleconference for 
community members and Inuit harvesters who cannot attend in person. The Board, 
however, cannot guarantee the quality of telephone communication. 
 



 

If you require further information concerning the hearing, please do not hesitate to contact 
the NWMB. 
 
Sincerely, 
 

 
 
Daniel Shewchuk, 
Chairperson of the 
Nunavut Wildlife Management Board 
 
c.c. Drikus Gissing, Director of Wildlife, Government of Nunavut, Department of 

Environment; 
 Paul Irngaut, Director of Wildlife, Nunavut Tunngavik Incorporated; 
 Paul Emingak, Executive Director, Kitikmeot Inuit Association;  

Caroline Ladanowski, Director, Wildlife Management and Regulatory Affairs, 
Canadian Wildlife Service, Environment and Climate Change Canada; 
Ema Qaggutaq, Regional Coordinator, Kitikmeot Regional Wildlife Board; 
Amanda Dumond, Manager, Kugluktuk Angoniatit Association; 
Beverly Maksagak, Manager, Ekaluktutiak Hunters & Trappers Organization 
Jody Pellissey, Executive Director, Wek’èezhìi Renewable Resources 
Board; 
Deborah Simmons, Executive Director, Sahtú Renewable Resources Board; 
Edward Sangris and Band Council, Yellowknives Dene First Nation; 
William Enge, President, North Slave Métis Alliance; 
Chief Darryl Marlowe and Band Council, Lutsel K’e Dene First Nation; 
Brett Elkin, Director of Wildlife, Environment and Natural Resources, Government of 
Northwest Territories; 
Bruno Croft, Superintendent, North Slave Region, Environment and Natural 
Resources, Government of Northwest Territories; 
Michael Birlea, Manager, Lands Protection and Renewable Resources, Tłı̨chǫ 
Government; 
Rosy Bjornson, DKFN Resource Management Coordinator, Deninu Kue First 
Nation; 
Dave Poitras, Salt River First Nation; 
Tina Giroux, Biologist, Athabasca Denesuline. 



 

 
 
February 4, 2020 
 
Hon. Jonathan Wilkinson         
Minister of Environment and 
Climate Change Canada, 
Government of Canada 

 

Hon. Joe Savikataaq 
Minister of Environment, 
Government of Nunavut 

Aluki Kotierk 
President of Nunavut 
Tunngavik Inc. 

Bobby Klengengberg  
Chairperson of the Kitikmeot 
Regional Wildlife Board 

Larry Adjun 
Chairperson of the 
Kugluktuk Angoniatit 
Association 

Stanley Anablak 
President 
Kitikmeot Inuit Association 

 
Joseph Judas  
Chairperson of the Wek’èezhìi 
Renewable  Resources Board 

 
Peter Kapolak 
Chairperson of the Bathurst 
Inlet Hunters and Trappers 
Organization 

 
Connie Kapolak 
Chairperson of the Bay Chimo 
Hunters and Trappers 
Organization 

Brett Elkin, Director of Wildlife, 
Environment and Natural 
Resources, Government of 
Northwest Territories 

 
Boyd Warner 
President 
Adventure Northwest 

 

 
Dear Colleagues: 
 
Re: Nunavut Wildlife Management Board In-person Public Hearing to Consider 

the Government of Nunavut’s Proposal to Decrease the Total Allowable 
Harvest for Bathurst Caribou from 30 to 0. 

 
Introduction 

 
On December 13, 2019, the Nunavut Wildlife Management Board (NWMB or Board) 
provided public notice that it will hold an in-person public hearing to consider the 
Government of Nunavut’s proposal for a decision to: 
 

• Modify the total allowable harvest (TAH) of Bathurst caribou from 30 to 0. 
 
The hearing will take place in Cambridge Bay, Nunavut, on March 5 and 6, 2020, with 
evening meetings, if necessary, at the Cambridge Bay Community Hall. If necessary, the 
hearing will continue on the morning of March 7, 2020. 
 
 



 

Parties to the hearing and submissions 
 

In an earlier correspondence to your organization about the public hearing to consider the 
Government of Nunavut’s proposal to modify the TAH for the Bathurst caribou herd, the 
NWMB identified a tentative list of hearing parties and asked other organizations wishing to 
become parties to the hearing to apply to the NWMB by January 31, 2020. Following this 
deadline, the NWMB has updated the list of those with full-party status to include the 
following:   

• Government of Nunavut  
• Kugluktuk Angoniatit Association 
• Bay Chimo Hunters and Trappers Organization 
• Bathurst Inlet Hunters and Trappers Organization 
• Ekaluktutiak Hunters and Trappers Organization 
• Kitikmeot Inuit Association  
• Kitikmeot Regional Wildlife Board  
• Nunavut Tunngavik Incorporated 
• Government of the Northwest Territories  
• Wek’èezhìı Renewable Resources Board  
• Adventure Northwest 

 
The NWMB invites all parties and interested non-parties to provide written, translated 
submissions and supporting documents for the in-person public hearing. All written materials 
must be filed with the NWMB—in Inuktut and English—no later than 5:00 p.m. (Eastern 
Standard Time) on February 14, 2020.  
 
Documents with more than 10 pages do not require translation, but must be accompanied 
by a concise summary in Inuktut and English. Please note that the NWMB will only consider 
materials for this hearing that are submitted before the deadline unless persuasive reasons 
are provided to the Board in writing for late filing before the deadline. Subject to relevant 
confidentiality or privacy concerns, all submissions and supporting documentation will be 
placed on the NWMB’s website and will be available for download. 
 
For scheduling purposes, please indicate the length of time required to present your 
submission. Note that while we will work to accommodate all requests, the NWMB reserves 
the right to schedule as necessary, especially given that we have two consecutive hearings 
planned for the same week. 
 
To ensure that submissions include the most relevant information for Bathurst caribou 
harvest management, we encourage parties to focus their written and oral submissions on 
the list of issues identified by the NWMB that are relevant to the Government of Nunavut’s 
proposal to modify the TAH for Bathurst caribou. These include but are not limited to:  



 

• Responses and feedback on the most recent science population abundance 
estimate for Bathurst caribou, particularly about: 

o the recent decline in the population abundance estimates from 19,769 in 
2015 to 8,207 in 2018 

o feedback on the assumptions associated with the statistical models used to 
estimate the current population abundance 

o the area covered and the duration of the aerial surveys 
o the level of Inuit involvement in the study and use of Inuit Qaujimajatuqangit 

in the population assessment. 
 

• Any information which is used in demographic models including indices of cow and 
calf productivity/survival, and collar movement data. 

 
• Habitat conditions and potential impacts from human activities in the range of the 

Bathurst caribou herd. 
 
Information regarding the relationship between environmental variables and health of 
Bathurst caribou.  

• The Government of Nunavut’s proposed TAH and any alternative recommendations, 
if any, and why. 

 
• Inuit Qaujimajatuqangit of the Bathurst caribou, related to: 

o Inuit approaches to caribou management in times of decline 
o the socio-economic and cultural value of the Bathurst caribou herd to Inuit 
o knowledge of caribou behaviour, especially about the location of calving 

grounds and changes over time 
 

• Inter-jurisdictional considerations when setting management actions for shared 
herds. 

 
We look forward to seeing you in Cambridge Bay and to work collaboratively to sustainably 
manage the Bathurst caribou herd using the best available western science knowledge and 
Inuit Qaujimajatuqangit. 
 
If you require further information concerning the hearing, please do not hesitate to contact 
the NWMB. 
 
 
 
 
 
 
 



 

 
Sincerely, 
 

 
 
Daniel Shewchuk, 
Chairperson of the 
Nunavut Wildlife Management Board 
 
 
c.c. Drikus Gissing, Director of Wildlife, Government of Nunavut, Department of 

Environment; 
 Paul Irngaut, Director of Wildlife, Nunavut Tunngavik Incorporated; 
 Paul Emingak, Executive Director, Kitikmeot Inuit Association; 
 Caroline Ladanowski, Director, Wildlife Management and Regulatory Affairs, 

Canadian Wildlife Service, Environment and Climate Change Canada; 
 Ema Qaggutaq, Regional Coordinator, Kitikmeot Regional Wildlife Board; 
 Amanda Dumond, Manager, Kugluktuk Angoniatit Association; 
 Beverly Maksagak, Manager, Ekaluktutiak Hunters & Trappers Organization 
 Jody Pellissey, Executive Director, Wek’èezhìi Renewable Resources 
 Board; 
 Deborah Simmons, Executive Director, Sahtú Renewable Resources Board; 
 Edward Sangris and Band Council, Yellowknives Dene First Nation; 
 William Enge, President, North Slave Métis Alliance; 
 Chief Darryl Marlowe and Band Council, Lutsel K’e Dene First Nation; 
 Bruno Croft, Superintendent, North Slave Region, Environment and Natural 

Resources, Government of Northwest Territories; 
 Michael Birlea, Manager, Lands Protection and Renewable Resources, Tłı̨chǫ 

Government; 
 Rosy Bjornson, DKFN Resource Management Coordinator, Deninu Kue First 

Nation; 
 Dave Poitras, Salt River First Nation; 
 Tina Giroux, Biologist, Athabasca Denesuline. 
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