BINDER INDEX FOR THE NUNAVUT WILDLIFE MANAGEMENT BOARD IN-
PERSON PUBLIC HEARING TO CONSIDER THE GOVERNMENT OF NUNAVUT’S
PROPOSAL TO MODIFY THE TOTAL ALLOWABLE HARVEST OF BLUENOSE-
EAST CARIBOU FROM 340 TO 107 AND TO ESTABLISH A MALE-ONLY HARVEST
NON-QUOTA LIMITATION

DESCRIPTION TAB
Agenda 1
Hearing Purpose and Rules 2

Government of Nunavut-Department of Environment Proposal for Decision and
Supporting Evidence:

Government of Nunavut's proposal to seek NWMB’s decision regarding modifications to
the Total Allowable Harvest and sex-selective harvest Non-Quota Limitation for the
Bluenose-East caribou herd 3

Government of Nunavut presentation on the results of the 2018 Bluenose-East caribou
abundance estimate survey 4

Government of Nunavut’s Bluenose-East caribou 2018 calving survey report summary_5

Government of Nunavut's Bluenose-East caribou community consultation summary
report 6

Government of Nunavut’s Bluenose-East caribou 2018 calving survey science report__7

Written Submissions:

Submissions from Kugluktuk Angoniatit Association 8
Submissions from Kitikmeot Regional Wildlife Board 9
Submissions from Kitikmeot Inuit Association 10
Submissions from Nunavut Tunngavik Incorporated 11
Submissions from Government of the Northwest Territories 12
Submissions from Wek'éezhii Renewable Resources Board 13
Submissions from Sahtu Renewable Resources Board 14
Submissions from Déljne Got'jne Government 15
Submissions from Deline Renewable Resource Council 16

Submissions from Yellowknives Dene First Nation 17




NWMB Relevant Documents:

Public notice of the NWMB in-person public hearing to consider modifications to the Total
Allowable Harvest and sex-selective harvest Non-Quota Limitation for the Bluenose-East
caribou herd 18

NWMB invitation letter for the in-person public hearing to consider modifications to the
Total Allowable Harvest and sex-selective harvest Non-Quota Limitation for the Bluenose-
East caribou herd 19

Update NWMB invitation letter to Bluenose-East caribou hearing 20

Sahtu Renewable Resources Board request for information from the NWMB 21



Agenda for the Nunavut Wildlife Management Board Public Hearing to
Consider the Government of Nunavut’s Proposal to Modify the Total Allowable
Harvest from 340 to 107 and to Establish a Male-only Non-Quota Limitation for

Bluenose-East Caribou

Day One: March 02, 2020

Time of Day Description Allocated Time

Opening Prayer and Chairperson opening remarks &

9:00 —9:20 a.m. NWMB Review and approval of Hearing Agenda 20 minutes
NWMB Legal counsel review of the hearing process,

9:20 - 9:35 a.m. rules, and schedule 15 minutes
Government of Nunavut-Department of Environment:

9:35-10:05 a.m. presentation of the Proposal for Decision 30 minutes

10:05 — 10:20 a.m. Coffee Break 15 minutes
Questions and comments on the Government of 1 hour: 40

10:20 — 12:00 p.m. Nunavut's Proposal for Decision minutes

1 hour: 15

12:00 - 1:15 p.m. Lunch Break minutes
Questions and comments on the Government of

1:15-2:15p.m. Nunavut's Proposal for Decision continue ... 1 hour

2:15-2:45p.m. Kugluktuk Angoniatit Association's presentation 30 minutes
Questions and comments on the Kugluktuk Angoniatit

2:45 - 3:00 p.m. Association's presentation 15 minutes

3:15-3:30 p.m. Coffee Break 15 minutes

3:30 — 4:00 p.m. Kitikmeot Regional Wildlife Board's presentation 30 minutes
Questions and comments on Kitikmeot Regional

4:00 —4:15p.m. Wildlife Board's presentation 15 minutes

4:15 - 4:45 p.m. Kitikmeot Inuit Association's presentations 30 minutes
Questions and comments on Kitikmeot Inuit

4:45 - 5:00 p.m. Association's presentation 15 minutes

5:00 — 5:30 p.m. Nunavut Tunngavik Incorporated's presentations 30 minutes
Questions and comments on Nunavut Tunngavik

5:30 — 5:45 p.m. Incorporated's presentation 15 minutes

Day Two: March 03, 2020

Time of Day Description Allocated Time
Opening prayer, chairperson opening remarks, and
9:00 —9:20 a.m. NWMB review and approval of Day 2 Agenda 20 minutes
Government of the Northwest Territories’
9:20 — 9:50 a.m. 30 minutes

presentation




Questions and comments on Government of the

9:50 —10:05 a.m. Northwest Territories' presentation 15 minutes
10:05 — 10:20 a.m. Coffee Break 15 minutes
10:20 — 1050 a.m. Wek eezhu Renewable Resources Board's 30 minutes
presentation
10°50 — 11:05 a.m. Questions and co'mments on 'Wek eezhii Renewable 15 minutes
Resources Board's presentation
11:05 - 11:35 a.m. Déljne Got'jne Government presentation 30 minutes
Questions and comments on Déljne Got'jne
11:35-11:50 a.m. Government’s presentation 15 minutes
11:50 — 1:05 p.m. Lunch Break ! hour: 19
minutes
1:05 - 1:35p.m. Déljne Pehdzo Got'jne's (SRRB) presentation 30 minutes
E 4. Questions and comments on Déljne ?ehdzo Got'jne's ;
1:35-1:50 p.m. (SRRB) presentation 15 minutes
1:50 — 2:50 p.m. Presentation/questions from the public in audience 1 hour
and responses
2:50 — 4:50 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 Bluenose-East Caribou
from 340 to 107 and to establish a Male-Only Harvest Non-Quota Limitation. 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 in response to the Bluenose East caribou management
Proposal duly translated into Inuktitut/Innuinagtun or English as the case may be — by
no later than 5:00 p.m. (Iqaluit time) on February 14th, 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/Innuinagtun 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.

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


http://www.nwmb.com/

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.
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Issue: Bluenose-East Caribou herd population estimate from 2018 calving

ground photographic survey and harvest recommendations.

Background:

The Bluenose East caribou herd (BNE) is a shared herd harvested by hunters in the
Northwest Territories and Nunavut.

The BNE has shown a declining trend since 2000, with a continuous decline from 2010
to 2015. During this period, the herd declined from 120,000 to 38,500 caribou (2015).

During the January 20, 2016 Bluenose-East Allocation meeting, the HTO of Kugluktuk
recommended an allocation of 35% instead of 36% to allow for a minimal 2% harvest
for each of the five small communities of NWT.

The Minister of Environment implemented a Total Allowable Harvest (TAH) of 340
caribou for the BNE in 2016 and supported the development of a community
management plan.

The Kugluktuk HTO has worked with Conservation Officers to implement and enforce
the TAH. The full TAH of 340 was never met, and the current harvest from the
Kugluktuk community averages approximately 170 caribou (e.g. in 2015/2016 the
harvest was 265 (pre-TAH), in 2016/2017 the harvest was 232 animals, in 2017/2018
the harvest was 174 animals, and in 2018/2019 the harvest was 93 animals).

Current Status:

The June 2018 aerial photo survey results confirm that the BNE has continued to
decline, with a total population estimate of 19,249 caribou. This is a significant
decline from the 2015 population estimate of 38,592 caribou.

Additional observations show conditions indicative of a declining herd: there is
a below normal adult female survival rate (0.72) and low calf productivity (0.19).

During the Advisory Committee for Cooperation on Wildlife Management (ACCWM)
November 2018 meeting, the 2018 survey results were presented and the board
members proposed a red status for the BNE.

Government of Nunavut RMO004-2019



The Kugluktuk Hunters and Trappers Organization (HTO) has developed a
community-based management plan for the Bluenose-East herd. The HTO has
been working with the Department of Environment (DOE) to finalize the plan with
intentions to submit the plan to the NWMB regular meeting in December. Since
2016, the Kugluktuk HTO has already implemented the following management
actions:

o No organized community or sport caribou hunts

o HTO does not support sale/purchase of caribou under the country food
distribution program

o HTO supports shift in harvest to alternate species like muskoxen
o Creation of a no harvest zone for the BNE around the community.

On January 14, 2019, The Ticho Government (TG) and the Department of
Environment and Natural Resources, Government of Northwest Territories (ENR-
GNWT) submitted a joint management proposal for to the Wek’éezhii Renewable
Resources Board (WRRB). Management recommendations included a 1.5% harvest
rate, which resulted in a recommended herd-wide TAH of 300 bulls.

On June 16, 2019, the WRRB determined that a total allowable harvest of 193 bulls
only should be implemented for all users for the BNE for 2019 to 2021 (harvest rate
of 1%). The WRRB decision only applies to users within the Wek’éezhii region.

The WRRB communicated that “a serious conservation concern exists” for the
Bluenose-East Caribou herd

The DOE has engaged with and continues to work closely with the affected
community and respective co-management partners (Nunavut Tunngavik Inc.,
HTOs, and Kitikmeot Regional Wildlife Board) and the Northwest Territories on
management actions needed to address the Bluenose-East caribou decline.

Consultations:

On February 20 2019, the 2018 survey results were communicated to the Kugluktuk
HTO. This was an information meeting.

On June 12, 2019, the survey results were communicated again. DOE informed co-
management partners of its recommendation to change the TAH to 107 with a Non-
Quota Limitation (NQL) of bulls only. The Kugluktuk Hunter and Trapper Organization
(KHTO) responded that since the establishment of the TAH in 2016, harvesting has
been kept under 340 caribou.

On August 29, 2019, the Kugluktuk HTO held a public meeting to discuss the DOE
harvest recommendations for the BNE herd. At this meeting, the public voted to have
a TAH of 250 with a 1:1 harvest sex ratio. Some community members feel that there

Government of Nunavut RMO004-2019



should not be any harvest restrictions for Kugluktuk harvesters of the BNE herd, and
that the harvest could be managed through a community based management plan.

e On October 2, 2019, a second consultation took place with the HTO. The Kugluktuk
HTO were not clear on their recommended a limit; some agreed with community
recommendation of 250 caribou while others recommended 150 caribou. There was
consensus from the HTO and community that they would prefer to have a 1:1 sex
ratio. The sex ratio is requested for cultural and food security reasons, as a 1:1 ratio
could allow harvesting different sexes at different times of the year for bedding,
clothing, or taste preferences. The HTO feels that a bull only harvest will limit harvest
of caribou to August and September when bulls are locally available. A higher TAH
was proposed due to the concern of food security and scarcity for Kugluktukmuit that
has resulted from the decline of the BNE caribou herd.

Recommendations:

e The Department of Environment recommends the NWMB reduce the TAH for the
Bluenose East caribou herd to 107 caribou with the Non-Quota Limitation of a male
only harvest.

Government of Nunavut RMO004-2019
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2018 POPULATION ESTIMATE OF THE BLUENOSE EAST
CARIBOU HERD

(Rangifer tarandus groenlandicus)

Lisa-Marie Leclerc, Kitikmeot Regional Biologist




The Department of Environment (DOE) would like to
inform the Board of the 2018 estimate of Bluenose-
East Caribou herd
and ask the board to make a decision on the proposed
management recommendations
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Presentation Outline
* Previous status of the herd

e 2018 Results
 Reconnaissance survey

* Female collars daily rate and cow locations
* Visual Strata
 Composition survey (calving ground and fall)
e 2018 population survey
* Demographics indicators

* Board Decision in Northwest Territories

* Harvest

* Management
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Calving Area
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The Bluenose-East herd was surveyed in

2010 using a calving ground photo survey
and a post-calving survey.

From 2010 to 2015, the herd went from
120,000 to 38,000 adult caribou.

p | The herd is declining

at an approximate
rate of 20% per year.
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Bluenose-East Herd population estimate June, 2018
(From Boulanger et al., 2019)
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Reconnaissance Survey- Where are the breeding females?

Bluenose East 2018 survey

Survey strata
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Visual survey

ol . Before flying the visual strata (coloured

Sl = T boxes), we examined daily movement rates
o | of female cows, and collared caribou
: L locations within the strata.

n
<
L

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

w Bluenose East 2018 survey
Survey strata
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caribou before and during calving
in 2018.
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Location of collared Bluenose-East female caribou and ﬂ
movements, up to June 8, 2019 50 S
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Bluenose East 2018 survey
Survey strata
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Photo Strata

Strata, identified as high density (red
and blue), are flown at a higher
percentage of coverage by a photo
plane.
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Figure 11: Composite photos of the Bluenose-East North and South photo strata.
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Calving ground and Fall composition survey

Table 15: Summary of composition survey on Bluenose-East calving ground June 2018 in photo
and visual strata.

Adult Females Total
Strata Gl‘jups Total Breeding Nomn- Yearlings Bulls Caribou
breeding (1vr+)
North Visual 59 158 147 11 16 o 174
North Photo 189 726 677 49 104 o 830
South Photo 166 490 300 190 388 30 908
South Visual 39 53 7 46 71 61 185

Table 19: Summary of observations from fall composition survey on Bluenose-East herd October

23-25,2018 Bluenose East 2018 survey
Cows Bulls Calves Groups ;. Coneosiiie deta
Observed W Breading coms
1,542 586 396 115 : Q‘;‘:r':n'::"i"gm
W Buls
120
100
60
: . 0
Calving ground composition surveys are 0
used to determine the proportion of it
0 . [ Photo north
breeding females, non-breeding females, O3 totoso
. (] Visual south
yearlings, and bulls. ] v
Fall composition surveys are used to
determine the ratio between bulls and NI e b Ee
COWS. ol 7| - —




2018 Population Survey

Table 22: Extrapolated herd size estimates for the Bluenose-East herd in 2018 based on two

estimators
Method N SE Log-based CI = Symmetric Traditional cv
CI
Proportion of adult females 19,294 1,474.7 16,527 22,524 16,303 22,285 7.6%
Constant pregnancy rate 22,366 2,861.8 17,247 29,004 16,530 28,202 12.8%
(0.72)
Proportion of adult Females Estimate snm- %
19,294, (CV 7.6% ) Rl
This is the method used previously, § mow [ +
‘g 40,000 J_
<

including in 2015.
Uses the accurate pregnancy rate (0.83)
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Population Demographic Indicators

2018 bull to cow ratio : 38%, normally 50%.

Integrated Population Model estimate of cow survival is
72%.

Productivity 19%, so there is very low calf survival.
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Harvest

- 2016-2017 2017-2018 2018-2019

Kugluktuk

All users 373

The Kugluktuk percentage of
allocation is 35.8%

The herd is naturally declining,
and the harvest is not currently
sustainable and needs to be
managed as a risk.

323

Herd size in 2021
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Board Decision in Northwest Territories

The Government of Northwest Territories (GNWT) and the Ttjcho
Government (TG) made a joint recommendation for a herd-wide total
allowable harvest of 300 bull only caribou from the Bluenose-East
Caribou herd following the 2018 survey results.

On June 16, 2019, the Wek’eezhii Renewable Resource Board (WRRB)
submitted it’s decision on the management of the Bluenose-East Caribou
Herd to the GNWT and the TG.

The WRRB felt that “a serious conservation concern exists” for the

Bluenose-East herd and there is a need to be more conservative. The

Board decision was to reduce the herd-wide harvest to 193 bull only

from the Bluenose-East Caribou herd. ﬂ
éﬁ C
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The Department of Environment recommendations

The Government of Nunavut DOE supports the GNWT recommendation of a herd-
wide TAH of 300 bulls, resulting in a TAH of 107 bulls only (35.8%) from the Bluenose
East herd for Nunavut (Kugluktuk).

This represents a harvesting rate of 1.55%

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.

14 Nubavut
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REPORT ON BLUENOSE-EAST 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
Bluenose-East herd of barren-ground
caribou: 2018 calving ground photographic
survey.”

The Government of Nunavut has jurisdiction
for managing the harvest of caribou in
Nunavut and participates in research and
monitoring (population surveys), with the
Government of the Northwest Territories, to
inform management of the Bluenose East
herd. This report provides scientific
information for decision-makers managing
the Bluenose-East caribou herd.
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Introduction

This section of the report puts the research
program into context. It provides a
description of the species, and some
historical information, including previous
population numbers.

The Bluenose-East caribou herd (BNE) plays
an essential role in the lives of Inuit people
and is highly valued from a spiritual,
economic, cultural, and harvesting
perspective. The community of Kugluktuk
subsists mainly on this herd, along with
several communities in the Northwest
Territories.

The BNE are part of the tundra migratory
Barren-ground caribou. One of its particular
behaviors is its large migration from the
treeline in Northwest Territories to the calving
ground in Nunavut, where the females group
together to calve. Since the BNE is an inter-
jurisdictional herd, the Government of
Northwest Territories (GNWT) has the lead
on monitoring.

The earlier post-calving survey (2000-2010)
method was replaced by a calving ground
photo-survey method in 2010 to count the
caribou when the group pattern is not
dependent on the weather and insect
harassment, which are highly variable, but
during peak of calving. The 2010 calving
survey indicated an estimate of 120,000
adult caribou, then the BNE declined at a rate

The recent rate and decline of the BNE
raised concerns from harvesting
communities and this has put an emphasis
on increasing the monitoring effort on the
BNE herd.

Objectives

This project aimed to address concerns of
Inuit, as well as to provide new scientific
information, by establishing a new 2018
population estimate, and baseline on
demographic indicators.

Methods

This project followed the 2010 to 2015
methodology. Thirty-two collared caribou
locations were used to assess timing and
location of peak calving, and systematic
reconnaissance survey transects were flown
at 10 kilometer (km) intervals on June 1, 6,
and 7 to delineate the annual calving ground
location and allocate survey effort to visual
sections (Figurel).

|  Bluenose East 2018 survey

of approximatively 20 percent per year,
reaching an estimate of 38,000 adult caribou
in 2015.

Figure 1: Survey tracks of the reconnaissance survey
coverage and visual strata (orange, red, blue and green)
based on caribou composition and density.
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Based on caribou distribution and density,
effort for survey sections was allocated using
a proportional allocation methodology similar
to other calving ground surveys of Barren-
ground caribou herds. Two areas (red and
blue) of higher caribou densities were photo-
surveyed, with two lower-density areas
(orange and green) designated for visual
surveys with two observers on each side,
using the double observer method (Figure2).
The visual survey occurred on June 8, when
caribou movement is 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 width of 800 meters
were recorded.

Bluenose East 2018 survey

5 0 25km
-——

Figure 2: Visual survey strata with transect lines and
collared caribou locations. Collar south and north of

Bluenose Lake were Bluenose-West females.

On June 8, a composition survey was done
by helicopter to allow for 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 BNE herd size in
2018 was 19,294 adult caribou (Figure 3).
Comparisons between the 2015 and 2018
estimates suggest a gross reduction of 49%
in adult females and 33% in breeding

females. This decline is statistically
significant.

120,000 I

100,000

80,000+

60,000 I

40,0007

20,000+ |+‘

2010 013 015 2018
Year

Hi

Figure 3: Estimates of Bluenose-East herd size (adult

caribou) using proportion of females method from 2010-

2018.

Demographic indicators

The analysis of the BNE demography
suggests that low calf productivity of 19%
observed in 2018, as indicated by declining
calf survival rates and pregnancy rates,
combined with low adult female survival
rates, contributed to the continuing decline.
The cow survival rate was 72% (Cl = 0.60-
0.83), where cow survival of 92% is required
for stability, if productivity remains low.

These demographic indicators show no sign
of recovery in the BNE herd since the last
survey.
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Discussion

Results from the Bluenose- East calving
photo survey documented a significant
decline since 2015, and an ongoing decline
since 2010 at an annual rate of about 20%.
The analysis of cow movement and migration
conducted as part of this study indicates that
there is little chance the changes in
abundance observed during surveys are
attributable to movement of Bluenose-East
caribou to other calving grounds. This
concerning decline in numbers was also
accompanied by a decline in the number of
breeding females coupled with lower
estimated survival rates and lower calf:cow
ratios. Low natural survival rates might reflect
significant bear and wolf predation. Large-
scale weather patterns having negative
impacts on vegetation, summer drought, and
high warble fly indices are also known to be
correlated with the observed declines in
population abundance.

In response to the ongoing decline and poor
demographic indicators observed, increased
monitoring and research should take place to
detect any further changes in the herd trend
and status. Appropriate management actions
need to be implemented to account for the
high level of decline of Bluenose East
caribou herd.
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Executive Summary

Government of Nunavut, Department of Environment (DOE) representatives conducted, in February an
information session with the Hunters and Trappers Organizations (HTO) of Kugluktuk, in June Part 1 and
October Part 2 of the consultation with the co-management partners. The primary purpose of the
consultation was to consult on the recommended Total Allowable Harvest (TAH) based on the results of
the 2018 Bluenose-East calving ground photographic survey. During the consultations, feedback from the
HTO and co-management partners was received regarding the survey and management
recommendations.

The Bluenose East (BNE) caribou herd is a fundamental part of their current subsistence, and the declining
population of this herd is creating concerns for food security. The rate of this decline is worrisome. At
present, there is a TAH of 340 on the BNE but this TAH needs to be adjusted in response to the most
recent population estimate from the 2018 survey. HTO and community members are showing strong
initiatives and stewardship in implementing community-based actions to address the current decline. The
HTO would like their own management initiatives to be recognized. This report attempts to summarize
the comments made by the co-management partners during these meetings.



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 Bluenose-East Caribou herd (BNE). The summary and notes herein only reflect
what was shared during the meeting.

2.1 Purpose of Consultations

On February 20, 2019, a meeting was organized with the Government of Northwest Territories (GNWT)
Biologist to share the 2018 BNE survey results as GNWT is the lead jurisdiction for the monitoring of the BNE
herd. The objective of the meetings to follow was to consult on the proposed Total Allowable Harvest (TAH)
the DOE was recommending to help address the continued decline of the herd. These meetings were an
opportunity to record concerns and comments from the management partners in order to potentially
accommodate their requests and highlight their current community-based management initiatives. The
Kugluktuk Hunters and Trappers Organization (HTO) was consulted as the designated
representatives of the hunting community under the Nunavut Agreement.

2.2 Format of Meetings

The meetings were held during the evening and during the day with varying lengths. Some were
approximately 3 hours while others were full day meetings. Information such as herd status,
recommendations from the survey report, and harvest management decisions from management groups in
the Northwest Territories were presented. The Nunavut co-management partners’ perspectives were
recorded. The presentation format by the GNWT 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. The DOE lead consultations were also an open dialogue with the HTO.

3.0 Public and HTO Consultation Summary

The objective for this consultation was made clear and pertinent information was given to the HTO Board
well in advance of the consultation, and at the start of the meeting. There were many questions,
concerns, and suggestions raised by the HTO Board. The BNE herd has an important contribution to the
subsistence of the community of Kugluktuk. HTO Board stated their desire to have an expanded wolf harvest
programs that would help support harvesters by providing more money per wolf. The following section
summarized the consultations.



3.1. Kugluktuk HTO- Information Meeting on 2018 survey results

Purpose of the Consultations:

A special meeting was organized in Kugluktuk on February 20, 2019. The primary purpose of the meeting
was to inform the Kugluktuk HTO of the 2018 survey results and the new Bluenose East herd estimate.
The meeting was an opportunity to inform the audience of the current harvest management
recommendations in the Northwest Territories.

Date: February 20, 2019 from 3:10 pm to 6:30 pm

Representatives:

HTO: Bobby, Anivilok Kevin Klengenberg (Chairperson), Jacob, Myles Peterson, Alannah, Stanley Carpenter,
Jayko Palongayak

NWT Biologist: Jan Adamczewski

Dalhousie: Lucia Fanning, Jade Owen

NWT Biologist: Steve Barlock

DOE: Terry Milton, Russell Akeaagok, Allen Niptinatiak, Kevin Methuen, Lisa-Marie Leclerc

Summary of the Discussion:

The BNE is an inter-jurisdictional herd and the GNWT is the lead jurisdiction for monitoring this herd. Jan
Adamczewski, GNWT Environment and Natural Resources Biologist, gave his presentation on the 2018 June
calving ground survey. It was specified that survey methodology has remained the same since 2010, and so
change in number could not be attributable to the method. The observation of caribou on the ground was
difficult due to the high percentage of snow cover still on the ground, which was accounted for by additional
analyses. The total estimate of adult BNE caribou is 19,249 animals. The pregnancy rate for this herd is good,
83%, but the fall calf:cow ratio is low, 0.25, and the cow adult survival is low, 0.72. The harvest has remained
low, so overharvest is not likely to be a cause of the continuation of the declining trend.

With this estimate, the Advisory Committee for Cooperation on Wildlife Management (ACCWM) updated
the status of the BNE from orange to red. The Tlicho Government and GNWT recommendation is to lower
the harvest from 750 caribou (2016 Wek’eezhii Renewable Resources Board (WRRB) decision) to 300 bulls
only. In addition to a reduction in the total harvest, the GNWT is increasing the wolf incentive in the BNE
winter range, and promoting additional management recommendations for habitat protection and
education.

Since the herd has declined significantly, the GNWT will be increasing the intensity of monitoring on this herd.
Thus there will be a population survey every 2 years, a composition survey in June/October and March of each
year and the number of collars on this herd will increase from 50 to 75.

Comments and questions:

Some question was asked on the survey methodology. A board member asked why the coast was surveyed
in 2015 but not in 2018. This area was not flown during the 2018 reconnaissance survey because the collared
animals had just arrived in the calving ground, there were no animal there in 2015, and they are known to
use the area at a later time in the year during post-calving.




3.2. First Consultation on DOE TAH recommendation

Purpose of the Consultations:

A consultation was organized in Kugluktuk on June 12, 2019. The primary purpose of the meeting was
to engage the co-management partners in an ongoing dialogue on the BNE herd future management
recommendations. The meeting was an opportunity to inform the audience that the DOE recommend a
lower TAH of 107 bulls only based on the available new scientific information.

Date: June 12, 2019

Representatives:

Attendees: Jan (GNWT), Coral Newman (KIA summer student), Geoff Clark (KIA), Cheryl (NTI), Terry (DOE),
Allen (DOE) Breale (DOE summer student), Lisa (DOE), Kevin (DOE), Amanda (HTO manager) and Bobby
(HTO secretary).

Larry Adjun (no show, excused)

Summary of the Discussion:

They survey results were once more presented, as well as the current management recommendation in the
Northwest Territories. The BNE caribou herd population estimate is 19,149 caribou, down 50% from 2015.
The vital rates of the herd show no sign of recovery (pregnancy rate of 83% is good, a low calf:cow ratio in
the fall of 25%, and low cow adult survival of 72%). The decline seems to be attributed to natural causes and
predation; harvest was kept under recommended level the past three years due to the difficulty to access
the herd.

While the Kitikmeot Inuit Association (KIA) representative said that he trusts the information provided in the
report and has no question, the Kugluktuk HTO still has not met to review the report. At that time, they
could not provide their support for the report and the results presented. Both acknowledge that there is a
decline, but feel that it is normal and it is part of the natural cycle. The KIA opinion is that here is no need to
consider this situation a crisis. KIA recognizes that there is still a conservation concern that needs to be
addressed for the BNE.

It was proposed that since the harvesting rate has been lower than 340 caribou since the implementation of
the TAH, a limitation on harvest is not needed. The HTO has a lot of issues with the “interim TAH” of 340.
Community felt that it has been imposed on them. The HTO is working on an alternative option for BNE
management. The Kugluktuk HTO feels that the community-based management plan they have developed
should be seen as an alternative to a TAH. Although the community-based management plan has not been
accepted by NWMB, some actions, which have already been implemented, have proven to be affective,
according to the Kugluktuk HTO. Such tools include: no sport harvest/commercial harvest, the no hunting
zone, caribou sample collections, education about caribou, and use of alternative meat sources (muskox,
fish, and ptarmigan).

The effectiveness of the current community based management actions is likely supported by the fact that
there is a TAH in place and the support from the Conservation Officers. Thus, since there is new
information available, the co-management partners should work together to help the HTO update and
improve their plan. With the current herd estimate and the rate of the decline, the DOE is recommending a
TAH of 107 bulls only. The HTO is opposed to a TAH, and any bull only harvest. This will not be supported
by the members.



Predators were an important part of the discussion. The KIA would be supportive of overall predator
management, where emphasis of the program should target cultural activities and teaching of the harvest
skills. If needed, KIA will be supportive of more intensive intervention to control predators. KIA is willing to
allocate more funding for wolf incentive, so money can go to hunters to offset the price of the harvest. In
fact, the Kugluktuk HTO has been complaining that the current $300 payment for wolf samples is too low.
The HTO neglected to recognize that the total available funds for a harvested wolf are much higher than
$300 when the payment for the fur and other government incentive programs are included. Since the
initiation of the Support for Active Harvesters Program wolf sample collection project, the harvesters have
submitted 100 wolf samples. According to the HTO, this number could have been more if the incentive was
higher. They do not necessarily want a wolf population management program, but more money for the wolf
so they might use this money to compensate for household grocery expenses. They also mentioned that
Grizzly Bear play an important part in regulating caribou population dynamics. There is a lot of observation
of Grizzly bear with 2 to 4 cubs, which suggest that they are doing very well. Thus, the Kugluktuk HTO is
looking to increase the sport hunt to 15 (15 just for the community) to regulate the high productivity of this
caribou predator.

Recommendation to the GN:

Since the HTO chair was not present, along with most board members, the HTO was only given two week
notice to prepare for this meeting, and they did not read the survey report yet, they did not want to talk
about future management recommendations, such as decreasing the TAH. They see this meeting as part 1
of the consultation. They require a quorum to talk about revising the TAH. They also felt it is not
appropriate to conduct a public meeting on the subject, because the board had no time to discuss (the
community base management plan nor DOE recommendations). All board members are out on the land,
and there was no quorum.

Comments and questions:
N/A




3.3. HTO Public Consultation with Community on TAH recommendation

Purpose of the Consultations: The HTO held a meeting open to the public to seek community feedback
and input on the DOE TAH recommendation.

Date: August 28, 2019

Representatives: Kevin Methuen (DOE), Russell Akeeagok (DOE), Terry Milton (DOE), Larry Adjun (KHTO
Chair), Bobby Anavilok (KHTO), Jayko Palongayak (KHTO), Jorgen Bolt (NWMB)

Summary of the Discussion:

Attendance was around 35 people, meeting lasted about two hours. Russell Akeeagok (COIl) prepared
actual harvest numbers since the implementation of the TAH and HTO chairperson Larry Adjun went over
these a number of times for the public. He also explained our proposal, and how the population has
continued to decline. Kevin explained that the DOE proposal represented Kugluktuk’s share of a 1.5%
harvest rate for the latest population estimate, following the same justification for the TAH that is
currently in place (340). Kevin also briefly touched on the WRRB ruling of 1% harvest rate that was
implemented in Northwest Territories, saying that the DOE recommendation is less restrictive and allows
for more harvest opportunities while still considering conservation of the herd.

Larry Adjun explained that the wolf sample collection program amount is too low and that the DOE
recently dismissed their proposal for more grizzly bear sport hunt tags. Overall, there was great resistance
to the proposal of bulls only. This community harvests by sex depending on the time of year, generally
focusing only on female harvest in the winter and spring, males in summer. This is to allow them to use
different part of the animal and fur quality to make different items.

Near the end of the meeting, Larry prompted the community to either accept the DOE proposal or provide
a counter proposal. Two individuals proposed a counter of 250 either sex ratio, with the rationale that the
DOE is likely to counter with at least half that. They passed a motion on this recommendation. No one else
in the community opposed, or provided another recommendation and the meeting was adjourned.

Recommendation to the GN: Public made a motion for a TAH of 250 either sex harvest.

Comments and questions: N/A

3.4. DOE Consultation on TAH recommendation to KHTO

Purpose of the Consultations: Consult the Kugluktuk HTO on the DOE TAH recommendation of 107 caribou
with a Non-Quota Limitation (NQL) of a bull only harvest for Bluenose East caribou and incorporate their
comments before submission to the Nunavut Wildlife Management Board (NWMB).

Date: October 2, 2019

Representatives: DOE (Lisa-Marie Leclerc, Kate England, Kevin Methuen, Terry Milton, Allen Niptanatiak);
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NWMB (Jorgen Bolt, Kyle Ritchie); KHTO (Full board present)

Summary of the Discussion:

The meeting was 3 hours long and there was a lot of discussion about the Bluenose East herd decline, TAH,
the community based management plan, and related issues. It was stated that during the public meeting
which occurred on August 28, 2019, the public made a motion to recommend the TAH at 250 either sex
caribou.

There was some discussion regarding sex ratio, with the implication that a bull only harvest would restrict
the harvest season to August and September, which would lead to intensity of harvest and limit availability
of harvested food. An either sex harvest would allow harvest pressure and country food availability to be
more continuous (allow getting specific types of skin, meet cultural needs for foods). Some flexibility
around this was discussed, e.g. “mainly bulls” or 60:40, but there was no consensus amongst the HTO
members. As publicly elected members, they need to follow the motion that was passed.

Kugluktuk HTO estimates that 600 caribou of different herds were harvested for Kugluktuk last year, so
they are worried about being able to compensate for loss of available animals through a reduced TAH, and
if Beverly herd doesn’t return this year. They need to know where they will get other country foods to
compensate and they are already getting alternatives from fish and moose, but are very concerned. It was
stated that if 107 is passed, illegal harvest will occur and create a further divide between the HTO and DOE
enforcement

The main topic of conversation was predator control. The point was made that most wolves killed these
past winters are tundra wolves and not the timber wolves which predate the West Kitikmeot caribou. Wolf
harvest at Point Lake can assist Bathurst and Beverly caribou herds as these are their predators, likewise
around Great Bear Lake for Bluenose East. The closing remark from the HTO was “it’s easier to control
predators than control caribou harvest with a TAH”.

Kugluktuk HTO will engage with DOE over the next few weeks to prepare the community based
management plan for re-submission to the December meeting

Recommendation to the GN:
The HTO support their member motion for a TAH of 250 either sex harvest.

Comments and questions: N/A
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4.0 Conclusion- Next Steps

Since 2016, the Bluenose- East Caribou herd population survey results have been discussed on numerous
occasions with the HTOs and other co-management partners. The DOE has committed to increasing the
frequency of community and HTOs meetings to communicate key information as the research program
progresses. The current DOE management recommendations are consistent with what is
recommended for Bluenose East caribou by the GNWT and it is an appropriate response to the current
population status of the herd. The next steps will be the submission of recommendation to the NWMB to
assure that effective conservation measures are in place to help the herd recover

11
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ABSTRACT

This report describes the results of a calving ground photo survey of the Bluenose-East caribou
herd conducted in June of 2018 west of Kugluktuk, Nunavut (NU). The survey objective was to
estimate abundance of breeding females and overall herd size that could be compared to results of
previous calving ground surveys done in 2010, 2013 and 2015.

We used collared caribou locations and flew systematic reconnaissance survey transects at 10
kilometer (km) intervals over the calving ground and adjacent areas to delineate the annual
concentrated calving area, assess calving status, allocate survey effort to geographic strata of
similar caribou density, and time the aerial photography to coincide with the peak of calving.
Based on collar movements and observed proportions of calves, it appeared that the peak of
calving would occur soon after June 8 and the photo plane survey was flown with excellent field
conditions (blue skies) on June 8. We delineated two relatively large photographic strata in the
higher density areas, in part because we were concerned that patchy snow would reduce
sightability of caribou and we thought that aerial photography would provide better accuracy and
precision compared to visual counts under these conditions. On June 8 we also conducted visual
surveys of two other strata with lower densities of breeding caribou. 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 sightability of caribou on the aerial photographs as
some caribou (on or on the edges of snow patches) required extra effort to identify.

The estimate of 1+year old caribou on the core calving ground was 19,161 (95 percent Confidence
Interval (CI) =16,512-22,233) caribou. Combining these numbers with the results of the
composition survey, the estimate of breeding females was 11,675 (CI=9,971-13,670). This
estimate was precise with a coefficient of variation (CV) of 7.7 percent. The estimate of adult
females in the survey area was 13,988 (CI=12,042-16,249). The proportion of adult females
classified as breeding was higher in 2018 (83 percent) than in 2015 (63 percent). 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 2018 fall composition survey. The resulting estimate of Bluenose-East herd size
in 2018 was 19,294 caribou at least two years old (CI=16,527-22,524). Comparison of 2015 and
2018 adult female numbers and overall trend 2010-2018 indicated an annual rate of decline of 20
percent (CI=13-27 percent) and a herd reduction of 50 percent between 2015 and 2018. This
decline could not be attributed to issues with survey methods. Assessment of movement of
collared females between the Bluenose-East and neighbouring Bluenose-West and Bathurst
calving grounds from 2010-2018 showed minimal movement of cows to or from neighbouring
herds. Demographic modeling that used composition, collared caribou, and survey data estimated
that the cow survival rate was low in 2018 (0.72, CI=0.60-0.83) and calf survival has declined



since 2010. We suggest population surveys every two years, and annual monitoring of cow
survival, calf productivity and calf survival for this herd in the future.
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INTRODUCTION

This report describes results of a calving ground photo-survey of the Bluenose-East caribou herd
conducted during June of 2018. This herd’s extent of calving area (Russell et al. 2002) has been
found in recent years west of Kugluktuk, and the summer range includes the calving ground as
well as areas south and east of it. The winter range is primarily south, southeast and east of Great
Bear Lake (Figure 1).

[ Calving Area
~ Annual Range

Figure 1: Annual range and extent of calving for the Bluenose-East 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 in the Northwest Territories
(NWT).



The Bluenose-East survey was conducted concurrently with a survey of the Bathurst calving
ground; results of the Bathurst caribou survey are reported separately. Figure 2 shows paths of
collared caribou cows between May 15 and June 8 to the Bluenose-West, Bluenose-East, and
Bathurst calving grounds.
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Figure 2: Spring migration paths of satellite collared Bluenose-West (blue), Bluenose-East (red)
and Bathurst (orange) cows from May 15 - June 8, 2018.

In earlier years (2000-2010), post-calving surveys were used for this herd (Patterson et al. 2004,
Adamczewski et al. 2009) but surveys were challenged by the lack of consistent formation of the
tightly packed caribou groups this survey depends on. Since aggregation of caribou into large,
compact groups is a behavioural response to reduce harassment by blood-sucking insects, the
observed pattern of aggregation varies with insect abundance and environmental conditions.
Insect harassment generally increases with temperature and decreases with wind (Patterson et al.
2004). Thus, success of post-calving surveys is contingent on suitable summer weather and
aggregation patterns of caribou, which are highly variable within and between post-calving survey
windows.



The Bluenose-East herd was surveyed in 2010 using both a calving ground photo-survey and a
post-calving survey (Adamczewski et al. 2017, Boulanger et al. 2018). Both the calving and post-
calving surveys in 2010 indicated that the herd was over 120,000 adult caribou. Additional calving
photo surveys followed in 2013 (Boulanger et al. 2014b) and 2015 (Boulanger et al. 2016). Based
on these surveys, the herd was declining at an approximate rate of 20 percent per year 2010-
2015, based on adult female estimates (Figure 3).
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Figure 3: Estimates of adult females (subdivided by breeding status) on the left and extrapolated
herd size on the right, from 2010, 2013, and 2015 calving ground surveys of the Bluenose-East
caribou herd.



METHODS

The calving ground photographic survey was conducted as a sequence of steps described briefly
below, then in greater detail in following text.

1. Locations from collared caribou, historic records of calving ground use, and systematic
aerial reconnaissance surveys of the Bluenose-East calving area were used to identify the
extent of calving between Kugluktuk and Bluenose Lake in NU in June 2018.

2. The systematic aerial reconnaissance survey was conducted before the peak of calving,
where 800 m strip transects were flown at 10 km intervals to determine areas where
breeding females were concentrated on the calving ground, as well as locations of bulls,
yearlings, and non-breeding cows on or near the calving ground. Timing of the peak of
calving was assessed by (a) observers who estimated the proportion of cows with newborn
calves from survey flying, and (b) from a pattern of reduced movement rates of collared
cows which was used as an indication of calving when average daily movement declined to
<5 km/day.

3. Using data from the reconnaissance survey, geographic areas called strata (or survey
blocks) were delineated for the more intensive survey, either by the photo plane or
visually. We allocated photographic sampling effort to areas with the highest densities of
breeding cows. Two photo blocks were delineated based on higher relative densities of
breeding cows and were surveyed with photo-planes. Two visual blocks were delineated
based on lower relative densities of adult female caribou and were surveyed by human
observers in fixed-wing aircraft. The aerial survey was conducted with the photo-plane and
by visual survey.

4. We initiated the helicopter-based composition survey at the same time of the photographic
and visual surveys of the calving area. The composition survey crew classified larger
groups (i.e. >~50-100 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, yearlings, and newborn calves.

5. The estimate of breeding females was derived using the estimates of total 1+year old
caribou 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 1+year-old caribou in the survey area.

6. The adult female estimate was then used to extrapolate the total size of the Bluenose-East
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 2018.

7. Demographic data for the herd and the new estimates 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

Locations of 32 collared female caribou were monitored to assess movement rates and pathways
and serve as a geographic guide for overall survey coverage. Of these, 17 were known Bluenose-
East cows that had occurred on the Bluenose-East calving ground in June 2017 and 15 were
collared during the winter of 2017-2018. Four were most likely Bluenose-West cows based on
collaring locations in winter and June locations during calving. In addition, changes in daily
movement rates of collared cows were assessed to determine the timing of calving. Usually,
movement rates of parturient female caribou are reduced to <5 km/day during the peak of calving
and for a few days after calving (Gunn et al. 1997, Nishi et al. 2007, Gunn et al. 2008, Gunn and
Russell 2008, Nishi et al. 2010).

Reconnaissance Surveys to delineate Strata

Reconnaissance transect lines were systematically spaced at 10 km intervals (i.e. eight percent
coverage) across the extent of calving and in adjacent areas. The initial focus was on delineating
the annual concentrated calving area based on observations of caribou density and composition
and the distribution of collared caribou cows. Once the extent of the calving area had been
covered, additional survey transects were flown adjacent to the annual concentrated calving area
to make sure that no large aggregations of female caribou were missed. Transect lines were
generally extended at least 10 km past the last caribou seen, with the exception of the southern
trailing edge where composition was increasingly comprised of bulls, yearlings and non-breeding
females.

Kugluktuk was the base of operations for the Bluenose-East survey (Figure 1). Two Cessna
Caravans were used for the systematic reconnaissance surveys and visual blocks. During visual
surveys, caribou were counted within a 400 meter (m) strip on each side of the survey plane (800
m total, 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/hr. at an average altitude of 120 m (by monitoring a radar altimeter)
above the ground to ensure that the strip width of the plane remained relatively constant.

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 this method increases sightability compared to single observers. The two
observers on the same side communicated to ensure that groups of caribou were not double
counted.

Caribou groups were classified by whether they contained breeding females. Breeding caribou
were defined as female caribou with hard antlers or a newborn calf at heel. A mature female with
hard antlers is a general indicator that the caribou had yet to give birth, as cows usually shed their
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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 the predominance of yearlings
(as indicated by a short face and a small body), bulls (as indicated by thick, dark antlers in velvet
and a large body), and non-antlered females or females with short antlers in velvet. The speed of
the aircraft did not allow all caribou to be classified; 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). 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
km?). 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 were provided by Dr. Max Dupilka
(Beaumont, AB) to assess current and future survey conditions.
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Figure 4: The tablet data entry screen used during reconnaissance and visual survey flying on
Bathurst and Bluenose-East June surveys in 2018. A GPS waypoint was obtained for each
observation, allowing efficient entry and management of survey data. In addition, the unique
segment unit number was also assigned by the software for each observation to summarize
caribou density and composition along the transect lines.

Stratification and Allocation of Survey Effort

The main objective of the survey was to obtain a precise and accurate estimate of breeding female
caribou on the calving ground. To achieve this, the survey area was stratified using the results of
the systematic reconnaissance survey, a procedure of grouping areas with similar densities into
contiguous blocks. Areas of higher caribou densities were considered for survey by the photo
plane, with lower-density areas designated for visual surveys with two observers on each side. In
this survey, two relatively large photo blocks were defined. We delineated the large photo strata
because we were concerned that patchy snow conditions would reduce visual sightability of
caribou (particularly single animals or small groups) and that aerial photography would provide a
more consistent and reliable method for detecting and counting caribou in the area where most
breeding females occurred. We thought that caribou would still be found reliably on the high-
resolution aerial photos, which could be searched slowly and repeatedly using multiple counters.
Two other relatively small strata were designated for visual survey, one north of the photo blocks
and one south of them. Given that a key objective of the survey was to estimate breeding females,
areas that contained breeding females were given priority, but all areas with collared female
caribou were also surveyed.



Once the survey strata were delineated, an estimate of caribou numbers (animals at least 1+year-
old) was derived from the reconnaissance data (Jolly 1969). The relative population size of each
stratum and the degree of variation in caribou numbers of each block were used to allocate survey
effort and a suitable number of transects to each stratum.

We used two approaches for allocating survey effort. First, optimal allocation of survey effort was
considered based on sampling theory (Heard 1987, Thompson 1992, Krebs 1998). Optimal
allocation basically assigned 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 for each stratum and survey variance.

Secondly, based on relative sizes of delineated strata, we adjusted optimal allocation estimates to
ensure an adequate number of transects. Based on previous surveys, we considered 10 transects
per stratum to be a minimum level of coverage, with closer to 20 transects being optimal for
higher density areas. In general, we considered 15 percent coverage as a minimum to achieve
adequate precision, and allocated higher levels of coverage for higher density strata. In the context
of sampling, increasing the number of transects in a stratum is “insurance” because it minimizes
the influence of any one transect on estimate precision. As populations become more clustered, a
higher number of transects is required to achieve adequate precision (Thompson 1992, Krebs
1998).

Estimation of Caribou on the Calving Ground

Photo Surveys of High-density Strata

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, each with a digital camera mounted in the belly of the aircraft. Survey height to be
flown for photos was determined at the time of stratification based on cloud ceilings and desired
ground coverage. Both aircraft were used for the two Bluenose-East photo blocks. Coverage on
each photo transect was continuous and overlapping so that stereoscopic viewing of the
photographed areas was possible.

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
3D glasses that allowed three-dimensional viewing of photographic images. Two of the authors (J.
Boulanger and ]. Adamczewski) visited the GreenLink office in Edmonton and tested the photo-
counting equipment 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
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slightly for each transect flown. Population size (N:number of caribou at least one year old)
within a stratum is usually estimated as the product of the total area of the stratum (4) and the
mean density (D) of caribou observed within the strata (N = DA) where density is estimated as
the sum of all caribou counted on transect divided by the total area of transect sampling
(D=caribou counted/total transect area). An equivalent estimate of mean density can be derived
by first estimating transect-specific densities of caribou (D; = caribou;/area;) where caribou; is
the number of caribou counted in each transect and area; 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 (w;) to estimate mean density (D ) for the stratum. More exactly, D = Y* D,w;/>* w;
where the weight (wj) is the ratio of the length of each transect line (/;) i to the mean length of all
transect lines(w; = 1;/1,.) 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 (N = DA) (Norton-Griffiths 1978).

When survey aircraft first flew north to Kugluktuk on June 1, snow cover on the survey area was
90 percent or greater, and in some areas 100 percent. Over the following 10 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 than usual. 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: (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.

For the double observer method, we systematically resampled a subset of photos to estimate
overall sightability for each stratum. For these photos, a second photo interpreter provided an
independent count of caribou. This two-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 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 2md count for each photo
resampled. Using this approach avoids the assumption that the 2n 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. 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 AIC index of
model fit. The model with the lowest AIC. score 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 in Low-density Strata

Visual surveys were conducted in two low density strata, one north of the photo blocks and one
south of them. For visual surveys, the Caravans were used with double observers and a recorder
on each side of the aircraft. The numbers of caribou sighted by observers were then 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 5). 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 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.

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 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.
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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 (Boulanger et al. 2010, Buckland et al.
2010, Boulanger et al. 2014a).

nizy
0 4 2 front of plane 10
(K—l 3 p

primary counts 9 »3

() primary observer

. secondary observer

Odou recorder

secondary counts

Counting strip (wheel to wing strut marker)

Figure 5: Observer and recorder positions for double observer methods on June 2018 caribou
survey of Bluenose-East 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 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, 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
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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
Bluenose-East caribou survey in June 2018.

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 Herd (h) Calving ground/herd being surveyed.
ground
SNOw cover snow snow cover (0, 25,75, 100)
cloud cover cloud cloud cover(0, 25, 75, 100)
Cloud cover*snow Cloud*snow Interaction of cloud and snow cover
cover

Data from both the Bluenose-East and Bathurst calving ground 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
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produced for each survey stratum. Appendix 1 provides more details on estimation using double
observer methods.

The fit of models was evaluated using the AIC index of model fit. The model with the lowest AIC,
score was considered the most parsimonious, thus minimizing estimate bias and optimizing
precision (Burnham and Anderson 1998). The difference in AIC. values between the most
supported model and other models (AAIC.) was also used to evaluate the fit of models when their
AIC: scores were close. In general, any model with a AAIC: 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 (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 graphically using the ggplot2 (Wickham 2009) R package with GIS maps being
produced in QGIS software (QGIS Foundation 2015).

Composition Survey of Breeding and Non-breeding Caribou on the Calving Ground

The composition survey was initiated in the survey strata at the same time of the photo and visual
surveys on June 8. 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 allowed more detailed and accurate classification than the
relatively broad classification applied during the reconnaissance survey. For this, a helicopter
(initially a Long Ranger, later replaced by an A-Star) was used to systematically survey groups of
caribou. Caribou groups that comprised ~<50 individuals were classified from the air by a front-
seat observer using motion-stabilized binoculars (Canon 10X42L IS WP). Classified caribou counts
were called out to a rear-seat data recorder who entered the data into a computer tablet.

Caribou were classified following the methods of Gunn et al. (1997) (and see Whitten 1995) where
antler status, presence/absence of an udder, and presence of a calf are used to categorize breeding
status of females. Newborn calves, yearlings and bulls were also classified (Figure 6). 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.
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Figure 6: Classification of breeding females used in composition survey of Bluenose-East caribou
in June 2018. Shaded boxes were classified as breeding females (diagram adapted from Gunn et al.
(2005b)). Udder observation refers to a distended udder in a cow that has given birth, and antler
observation is a hard antler distinct from new antlers growing in velvet.

The number of each group was totaled 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 (SE) 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 (1+year old)
caribou on each stratum by the estimated proportion of breeding females in each stratum from
composition surveys. 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 (1+year old)
caribou on each stratum by the estimated proportion of adult females (breeding 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).
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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

As a first step, the total number of adult (2+year old) females in the herd was estimated by
dividing the estimate of breeding females on the calving ground by an assumed pregnancy rate of
0.72 (Dauphiné 1976, Heard and Williams 1991). This pregnancy rate was based on a large sample
of several hundred Qamanirjuaq caribou in the 1960s (Dauphine’ 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 2018, to provide an estimate of total
adult caribou in the herd (methods described in Heard and Williams 1991). This estimator
assumes that all breeding females were within survey strata areas during the calving ground
survey and that the pregnancy rate of caribou was 0.72 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.

Estimate of Herd Size Based upon Estimates of Adult Females

An alternative extrapolated herd size estimator was developed to explore the effect of variable
pregnancy rates as part of the 2014 Qamanirjuaq caribou herd survey (Campbell et al. 2016) and
has been used in other calving photo surveys for the Bluenose-East herd (Boulanger et al. 2016,
Adamczewski et al. 2017). This estimator first uses data from the composition survey to estimate
the total proportion of adult females, and 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. Using this approach, the fixed pregnancy rate is eliminated
from the estimation procedure. This estimate assumes that all adult females (breeding and non-
breeding) were within the 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 photo surveys since the 2014 Qamanirjuaq survey (Campbell et al. 2016), the estimate
of females based on total adult females on the calving ground survey area has become the
preferred way (for the Department of Environment and Natural Resources (ENR)) of estimating
this number, and herd estimates based on this method are the ones graphed in Figure 3. With
sufficient numbers of collared cows and extensive systematic reconnaissance surveys, it has
become possible to define the full distribution of the females in the herd reliably. Pregnancy rates
do vary depending on cow condition (Cameron et al. 1993, Russell et al. 1998). We found that the
proportion of breeding females on the Bluenose-East calving grounds in 2010, 2013, 2015 and
2018 has been quite variable. Using survey-specific estimates of breeding and non-breeding cows
is a more robust method of extrapolating to herd size, rather than assuming a constant
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deterministic pregnancy rate that ignores this source of variation. This method also increases the
precision of the overall herd estimate.

Trends in 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. However, Bayesian models allow more flexible
modeling of variation in trend through the use of random effects models (Humbert et al. 2009).
This general approach is described further in the demographic model analysis in the next section.
The population size was log transformed to partially account for the exponential nature of
population change (Thompson et al. 1998). The rate of change could then be estimated as the
exponent of the slope term in the regression model (r). The per capita growth rate can be related
to the population rate of change () using the equation A=e"=N1/N. . If A=1 then a population is
stable; values > or <1 indicate increasing and declining populations. The rate of decline was also
estimated as 1-A.

Demographic Analyses

Survival Rate Analyses

Collar data for female caribou 2010-2018 were compiled for the Bluenose-East caribou herd by
the Government of the Northwest Territories (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 Model Analyses

One of the most important questions for the Bluenose-East herd was whether the breeding 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
(recruitment of yearlings to adult breeding females) determines the overall population trend. For
example, if breeding female survival is high then productivity in previous years can be relatively
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low and the overall trend in breeding females can be stable. Alternatively, if 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.

We used a Bayesian state space Integrated Population Model (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 Bluenose-
East herd. A state space model is basically a model that allows separate modeling of field sampling
estimates and demographic processes. 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 used the 2010, 2013, 2015 and 2018 breeding female estimates, as well as calf-cow ratios,
bull-cow ratios (Cluff et al. 2016), 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 Bluenose-East
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 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 model 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 7); this structure is identical to the OLS modeling done previously on the Bathurst and
Bluenose-East herds.
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Figure 7: Underlying stage matrix life history diagram for the caribou demographic model used
for Bluenose-East and Bathurst caribou. This diagram pertains to the female segment of the
population. Nodes are population sizes of calves (N¢), yearlings (Ny), and adult females (N). Each
node is connected by survival rates of calves (S¢), yearlings (Sy) and adult females (Sf). Adult
females reproduce dependent on fecundity (Fa) and whether a pregnant female survives to
produce a calf (S¢). The male life history diagram was similar with no reproductive nodes.
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We restricted the data set for this exercise to composition and survey results between 2008 and
2018, which covered the time period in which calving ground photographic surveys had been
conducted on the Bluenose-East herd. In addition, this interval basically covered potential
recruitment into the breeding female class since any surviving female calf born from 2008-2010
would be a breeding female by 2013, and breeding females recruited prior to 2008 were
accounted for by the 2010 calving ground estimate of breeding females (Table 2). 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.

Table 2: A schematic of the assumed timeline 2011-2018 in the Bayesian IPM analysis of
Bluenose-East 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
non-
2010 | yearling breeder breeder breeder breeder | breeder | breeder | breeder
non-
2011 | calf yearling | breeder | breeder | breeder | breeder | breeder | breeder
non-
2012 calf yearling | breeder | breeder | breeder | breeder | breeder
non-
2013 calf yearling | breeder | breeder | breeder | breeder
non-
2014 calf yearling | breeder | breeder | breeder
non-
2015 calf yearling | breeder | breeder
non-
2016 calf yearling | breeder

We note that the underlying demographic model used for the 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 modeling to model
temporal variation in demographic parameters. For random effects models, it is assumed that
there is a central mean value for a parameter (i.e. Cow survival) with a distribution of values
created over time based on temporal variation. This contrasts with the OLS method where
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temporal variation was often not modeled or modeled with polynomial terms which assumed an
underlying directional change over time. Appendix 3 provides details on the Bayesian IPM state
space modeling, including the base R code used in the analysis.
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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 core calving ground area (Figure 8). On June 8, snow cover varied from nearly 100
percent at the north end of Bluenose Lake to nearly 0 percent at the south end near the
Coppermine River. Most areas had about 50 percent snow cover and much of it was a “salt-and-
pepper” patchy mosaic. This reduced sightability of caribou and we decided to photo-survey the
majority of the core calving ground area to offset this potential issue. The rationale was that
caribou would still be reliably seen on high-resolution photos that could be searched carefully and
repeatedly with a three-dimensional projection. We expected that 80-90 percent of the female
caribou found would be in the photo blocks. In addition, the sightability of caribou on photos could
be tested further using independent observers.
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Figure 8: Photos of variable Bluenose-East survey conditions on June 8, 2018 when the visual and
photo surveys were conducted (photos J. Adamczewski). Snow cover ranged from 95 percent or
more at the north end near Bluenose Lake (bottom right) to nearly bare ground near the
Coppermine River (bottom left).

Movement Rates of Collared Caribou

The locations of 30 adult female caribou that occurred in or around the Bluenose-East 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 rates of <5
km/day (Gunn and Russell 2008). Using this parameter, we surmised that the peak of calving was
near starting on June 8, when mean daily movement rates were 5 km or less for half of the radio
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collared caribou (Figure 9). The peak of calving was further verified from observations of
substantial numbers of cows with calves from the composition and visual survey flying on June 8.
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Figure 9: Movement rates of female collared caribou on or around the Bluenose-East calving
ground before and during calving in 2018. The boxplots contain the 25t and 75t percentile of the
data with the median shown by the central bar in each plot. The ranges up to the 95t percentile
are depicted by the lines with outlier points shown as larger dots. The movement rates of collared
cows on June 8, the date of the visual and photo surveys are highlighted in red.

Reconnaissance Surveys to Delineate Strata

An initial exploratory survey was conducted on June 1st to assess the breeding status of caribou.
This survey focused on collared caribou and determined that calving was in the very early stages
(very few cows with calves). Low ceilings and ground fog delayed subsequent flying until June 6
and 7 when full days of reconnaissance flying were conducted. A single day of clear weather with
blue skies occurred on June 8, and on this day the two photo blocks and two visual blocks were
surveyed (Table 3).
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Table 3: Summary of reconnaissance and visual survey flying on the June 2018 Bluenose-East
calving ground survey

Date Caravan 1 Caravan 2

June 1 Arrive in Kugluktuk/recon of calving Arrived in Kugluktuk
area with collared cows

June 2-5  Grounded due to fog Grounded due to fog

June 6 Recon of core calving ground Recon of core calving ground

June 7 Recon of Northern area Recon of areas SE of Kugluktuk

June 8 Visual surveys and areas to SE of Visual surveys and extra recon on
Kugluktuk northern edges of strata

June 9 Bathurst survey Bathurst survey and lines in

between Bathurst and BNE
June 10  Recon lines to the East of Kugluktuk &  Recon lines to the East of
return to Yellowknife Kugluktuk & return to
Yellowknife

Our objectives for the reconnaissance survey were to map the distribution of adult and breeding
females and define the concentrated calving area for the Bluenose-East herd. As with the previous
survey in 2015, the highest densities of breeding females were to the west of Kugluktuk with
lower densities of antlered female caribou and non-breeders to the south. No collared females
were found east of the Coppermine River. The distribution of caribou based on reconnaissance
surveys and collared females suggested the highest concentrations of breeding caribou along the
Rae River up to the east of Bluenose Lake (Figure 10).

The distribution and relative density of hard-antlered female caribou, together with the
movement patterns of collared females and recent tracks in the snow, clearly showed that most
breeding females were moving in a northwestern direction within a wide corridor along the
headwaters of the Rae and Richardson River valleys and northward along the eastern slopes of the
Melville Hills east of Bluenose Lake. The leading edge of breeding females in the northern part of
the survey area was conspicuous because the density of caribou dropped markedly along the
northern boundary. The leading edge and associated distribution of breeding females was
included within the visual north stratum (Figure 10).

Within the observed distribution of breeding females mapped during the systematic
reconnaissance, relatively consistent densities and distribution of breeding females were
observed in the western reaches of the Rae and Richardson River valleys. Based on
reconnaissance surveys and distribution of collared cows, we delineated the photo north stratum
to encompass what we considered was a majority of breeding females. The photo south stratum
was delineated directly adjacent to the photo north strata, and included remaining collared cows
and observations of smaller groups with breeding females. Based on the reconnaissance survey,
we delineated the photo south stratum to include the mapped distribution of breeding females but
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observed and expected this stratum to include more non-breeders as it included the trailing edge
of the north-western migratory push of breeding females.

We added the visual south stratum as a smaller adjacent area that extended to tree-line to cover
what we observed to be a dispersed trailing edge of caribou at medium densities but with no
sightings of hard-antler cows and calves during the systematic reconnaissance survey.
Observations of bulls and yearlings were predominant in this stratum. The southern edge of this
stratum aligned with the bend of the Coppermine River and included the Coppermine Mountains.
A trailing edge towards the south, increasingly composed of bulls and yearlings, is characteristic of

this herd, based on previous June surveys (Boulanger et al. 2016, Adamczewski et al. 2017).
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Figure 10: Reconnaissance survey coverage for the June 2018 Bluenose-East calving ground
survey. The two photo blocks are shown in red and blue outlines and the two visual blocks are
shown to the north and south in orange and green. Outer squares show density of the caribou
found (high, medium and low), and inner squares show the kind of caribou seen. Gold stars show
locations of collared female caribou, of which 30 occurred in the survey strata. The collared female
south of Bluenose Lake was from the Bluenose-West herd. There was also a single caribou to the

north of the survey strata from the Bluenose-West herd as shown in Figure 13.
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Stratification and Allocation of Survey Effort

Photo Strata

Two photo strata were defined for the Bluenose-East 2018 survey (Figures 10, 11), which
included the majority of adult and breeding females and almost all the collared cows. Based on
reconnaissance data, relative abundance and density were estimated for the two strata, with
higher densities suggested for the south. However, observation of the kinds of caribou recorded in
segments suggested that the proportion of breeding caribou was higher in the northern stratum,

which argued for higher coverage for this stratum. As a result, roughly equal coverage was given
to each stratum.
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Figure 11: Composite photos of the Bluenose-East North and South photo strata.

Table 4 provides the stratum dimensions for the photo strata.

Table 4: Stratum dimensions and reconnaissance-based estimates of density for the Bluenose-
East photo strata in June 2018. Average transect (the average length of a transect), baseline
(length of longest axis; transects are flown perpendicular to the baseline), area surveyed, and
preliminary estimates of density and abundance (N) based on reconnaissance surveys are given.

Stratum Area Avg. Baseline Caribou Area Density N SE (N) Cv
(kmz2) transect (km) counted surveyed Caribou/
(km) (kmz2) km?
North 3,787.8 49.8 76 221 296 0.75 2,828 4422 0.15
South 2,051.5 34.0 68 207 208 0.99 2,042 2619 0.13

With photo planes using high-resolution digital cameras, it is possible for the plane to fly at
different altitudes. Flying at a higher altitude increases the strip width and reduces the number of
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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 between pixels on the
ground for a particular photo sensor. In practical terms, the GSD for the aerial photos used in this
survey translates into strip width and elevation above ground level (AGL) as follows (Table 5).

Table 5: GSD for photo sensor used on Bluenose-East June 2018 caribou survey, along with
associated elevation AGL and photographed ground strip width. Typical elevation and strip width
used in earlier analog photo surveys are included for reference.

GSD Elevation AGL Strip width
(cm) (feet) (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 4921 1,558
10 5,468 1,731
Analog Photos 2,000 914.3

The coverage of photos for the Bluenose-East survey was based upon the approximate total
number of photos budgeted for the Bluenose-East and Bathurst surveys occurring at the same
time (6,000) and corresponding levels of coverage across a range of likely altitudes (Table 6).
When viewed in this context, GSD levels of 5 were not feasible for the Bluenose-East survey with
GSD levels of at least 6 needed to keep within 2,000 photos of the budgeted number of 6,000.

Table 6: Stratum dimensions and photos required for various levels of survey coverage for the
Bathurst and Bluenose-East photo strata in June 2018. The GSD/photos levels used are underlined
and bold.

Stratum Dimensions Approximate No. of Estimated %
Photos at GSD Coverage at GSD
Stratum  Average No. Total 5 6 7 8 5 6 7 8
Strata
Area Transect Transects Transect
(km?) Length Length
(km) (km)
Bathurst 1,159 35.0 15 525 2,389 2,003 1,715 1,458 40% 48% 56% 74%
Bluenose-East
North 3,788 49.8 22 1,096 4,852 4,046 3,426 3,046 25% 30% 34% 45%
South 2,052 34.0 16 544 2,407 2,007 1,700 1,511 23% 27% 31% 41%
Total 7,259 6,053 5,126 4,557
photos
Total photos 9,648 8,056 6,841 6,015

In the June 2018 surveys, the Bathurst photo stratum was flown at GSD 7 (average elevation 3,828
feet (1,167 m) above ground) and the Bluenose-East photo strata were flown at GSD 8 (average
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elevation 4,374 feet (1,333 m) above ground) with a resulting total of 6,170 photos. Of these,
4,455 were taken in the Bluenose-East calving ground survey and 1,715 were taken in the
Bathurst survey. There was only one relatively small higher-density area on the Bathurst calving
ground, while the Bluenose-East calving ground, similar to past surveys, has tended to be larger in
area with calving caribou more dispersed. Ground coverage on the Bluenose-East North photo
block was 37.0 percent and 30.3 percent on the South photo block.

Visual Strata

The Bluenose-East north and south visual strata were relatively small and were flown on June 8,
the same day as the aerial photography. These strata had lower densities of caribou (0.36 and 0.88
caribou/km for the north and south stratum respectively). As with the Bathurst surveys, coverage
was determined so that each stratum could be completed in one survey flight and each stratum
had a minimum of 10 flight lines for acceptable precision. The resulting levels of coverage were 22
percent and 20 percent for the north and south visual strata (Table 7).

Table 7: Final dimensions of strata surveyed for the 2018 Bluenose-East caribou survey.

Stratum Total Sampled Area of Stratum Strip Transect Area Coverage
Transects  Transects (kmz2) Width (kmz2)
Possible (km)
North Photo 60 22 3,787.8 1.312 1,402.4 37.0%
South Photo 54 16 2,051.5 1.284 621.3 30.3%
North Visual 51 12 1,746.9 0.8 378.5 21.7%
South Visual 40 10 1,085.4 0.8 214.9 19.8%

AMean strip width for stratum-transect width varied by transect.
Movements of collared caribou from reconnaissance to photo/visual surveys.

Thirty-two collared females were within or around the Bluenose-East calving ground (Figure 12).
Of these, 30 occurred in survey strata (Photo North 18, Photo South 8, Visual North 4, Visual South
0). One caribou moved from the south to the north photo stratum between June 7t and 8t. The
general movement paths of caribou also occurred within survey strata. Collared caribou that had
movement rates of >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 (Figure
12).
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Figure 12: Locations of collared Bluenose-East female caribou and movements up to and during
June 8, 2018 when the photo and visual surveys occurred.

Figure 13 displays the distribution of caribou on photos as indicated by points of caribou counted
on photos. Dots with color delineating group size illustrate distribution on visual surveys. Two

collared cows were north and south of Bluenose Lake and were identified as Bluenose-West
females.
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Figure 13: A plot of the Bluenose-East photo data counts and visual survey results with collar
locations on June 8, 2018 when surveys occurred. Collared caribou south and north of Bluenose

Lake were Bluenose-West females.

Estimates of Caribou on Photo Strata

Photo Sightability Estimation
Photo interpreters found that the sightability of caribou on photos was influenced by snow cover.
If the ground was bare caribou were readily visible, however, sightability decreased with snow
cover especially in cases of intermittent snow and bare ground at the edges of snow patches

(Figure 14).
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Figure 14: Close-up view of one zoomed-in portion of an aerial photo on Bluenose-East survey on
June 8, 2018. Among others, three caribou are visible in the upper left corner, and a cow and calf
can be seen walking (along with their shadows) across the snow-patch in the middle of the photo.
Caribou in areas without snow are readily visible. There is also one caribou on the edge of the
snow-patch at bottom right, which is less obvious.

Sightability of caribou on photos was estimated by having a second observer from GreenLink
Forestry independently re-count caribou on a subset of photos (i.e. 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. The photo survey transect lines were resampled
systematically using transects perpendicular to the original photo-plane transects. A design that
sampled the closest photo to the transect line in which at least one caribou was detected, was used
to select photos for resampling. This systematic resampling approach ensured an adequate sample
size of photos with caribou on them (Figure 15).
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Figure 15: Systematic sampling design for cross validation of photos for the Bluenose-East June
2018 calving ground survey.

Overall, 228 photos were resampled in the North and South photo strata (Table 8). Ratios of
second to original count suggested higher photo sightability in the North stratum. One assumption
in this comparison is that the first and second counters 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 further distant from
the original counts. This process did not identify any new caribou.

Table 8: Summary of photo cross validation data set for Bluenose-East June 2018 caribou survey
photo blocks. The ratio of the original count to second count is an estimate of photo sightability.

Strata Photos Original Second New Caribou Caribou not Ratio of
Resampled Count Count Counted in Second Detected in Second Original
Count Count Count/Second
Count
North 158 447 490 43 2 091
South 70 257 301 44 1 0.85

This cross-validation process was 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 (Table 9). Model
selection suggested that the difference in sightability between strata was supported even when
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over-dispersion was accounted for. Therefore, strata-specific sightability estimates were used for
subsequent estimates.

Table 9: Model selection of photo sightability cross validation data set for Bluenose-East June
2018 caribou survey using Huggins closed models in program MARK. Quasi Akaike Information
Criterion (QAIC.), the difference in QAIC. between the most supported model and given model
AQAIC. , the model weight (wi), number of parameters (K) and quasi-Deviance (QDeviance) is

given.
Model Model Selection
First Count Second QAIC, AQAIC, Wi K QDeviance
Count
Strata Constant 269.90 0.00 0.50 3 3,609.0
Constant Constant 270.77 0.87 0.32 2 3,611.9
Strata Strata 27191 2.00 0.18 4 3,609.0

The estimates of sightability are given below along with the bootstrap-based estimates of SE, CV
and confidence limits, CI (Table 10). The bootstrap estimates, which use caribou counted on each
photo as the sample unit, were used for subsequent variance estimates.

Table 10: Estimates of sightability from the most supported Huggins model for Bluenose-East
June 2018 caribou survey.

Count-stratum Sightability Binomial Binomial Bootstrap Bootstrap Bootstrap
Estimate SE Ccv SE Ccv (95% CI)

1st count-North 0.912 0.013 0.014 0.015 0.016 0.884 0.941

stratum

1st count -South 0.853 0.020 0.024 0.035 0.040 0.782 0.919

stratum

2nd count-Both stratum 0.996 0.002 0.002

Estimates of Total Caribou in Photo Strata

The standard Jolly 2 estimator (Jolly 1969, Norton-Griffiths 1978) was used to obtain estimates of
caribou on the calving ground from the transect data. Consistent with the 2015 Bluenose-East
survey (Boulanger et al. 2016), transect densities were weighted to ensure equal representation of
transects with varying strip widths (Table 11). The initial estimate was divided by photo
sightability to obtain the sightability-corrected abundance estimate. Overall, sightability-corrected
estimates were 12 percent higher than initial estimates.
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Table 11: Initial estimates of abundance in photo survey strata, estimated photo sightability and
estimates of abundance with photo sightability for Bluenose-East June 2018 caribou survey.

Strata Initial Estimate of N Photo Sightability Photo-sightability N
Estimate
N SE Ccv p SE Ccv N SE Ccv
North 9,887 849.5 0.086 0912 0.015 0.016 10,841 948.4 0.087
South 5,488 837.0 0.154 0.853 0.035 0.041 6,426 1,014.8 0.158

Overall, densities of caribou were lower on transects compared to previous years with all densities
below the 10 caribou/km? level (Figure 16).
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Figure 16: Transect-specific densities for the Bluenose-East photo blocks in June 2018. Transects
go from west to east. Sightability was accounted for in density estimates.

Estimates of Total Caribou in Visual Strata

Double Observer Analysis

Data from both the reconnaissance and visual surveys were used in the double observer analysis,
however, only the visual survey data were 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 Appendix 1. 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 17). In previous years approximately 70-80
percent of single caribou were seen by both observers. As group size increased the proportion of
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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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Figure 17: 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 18). The most noteworthy trends occurred for higher snow cover (75
percent) 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 percent 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 percent 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 18: 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 (snow 25, snow 50,
snow 75) 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
12). An additional effect of snow cover at 75 percent 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 12: 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 reds. AIC., the
difference in AIC.: values between the ith and most supported model 1 (AAIC:), Akaike weights
(wi), and number K, and deviance (Dev) are presented.

No Model AICc AAICc wi K Dev
1  log(group size)+obs(reda)+order+herd*snow75+cloud+snow*cloud 764.99 0.00 033 8 7489
2 log(group size)+obs(redg)+order+herd*snow75+cloud+snow*cloud 767.02 2.03 0.12 9 7489
3  log(group size)+obs(redg)+order+snow75+cloud+snow*cloud 768.15 3.16 0.07 8 7521
4 log(group 768.32 333 0.07 10 748.2
size)+obs(redg)+order+herd*snow75+cloud+snow+snow*cloud
5 log(group size)+obs(reds)+order+herd*snow75+cloud 768.63 3.63 0.06 8 7525
6  log(group size)+obs(reds)+order+snow+cloud +snow*cloud 770.75 575 002 9 7526
7  log(group size)+obs(reds)+order+snow25+log(group)*snow?25 77254 755 001 8 7564
8  log(group size)+obs(redg)+order+snow(categorical) 773.52 852 0.00 10 7534
9  log(group 774.15 9.15 0.00 11 752.0
size)+obs(redg)+order+snow+snow2+cloud+cloud2+snow*cloud
10 log(group size) 781.88 1689 0.00 2 7779
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 78431 19.31 0.00 4 7763
14 log(group size)+snow25+sno50+snow75+snow100 784.84 1995 000 6 7728
15 log(group size)+obs(all)) 785.96 2097 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 19). 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 19: Estimated single observer probabilities from model 1 (Table 12) 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 20).
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Figure 20: Estimated double observer probabilities from model 1 (Table 12) 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 6 percent higher than non-
double observer estimates. Precision was lower than uncorrected count-based estimates but still
acceptable (Table 13).

Table 13: Standard strip transect (two observers per side with no estimation of sightability) and
double observer model estimates (with sightability accounted for) of caribou on Bluenose-East
visual strata in 2018 from the MRDS package in R.

Strata Caribou Standard Estimate Double Observer Estimate
Counted Estimate SE Cv Estimate SE CI Ccv
North 159 734 100.4 13.7% 788 140.4 541 1,149 17.8%
South 210 1,061 113.7 10.7% 1,106 173.5 778 1,571 15.7%
Total 369 1,795 151.7 8.5% 1,894 223.1 1,482 2,419 11.8%

An estimate where there was only one observer per side of plane without the estimation of
sightability was also run to assess the importance of having double observers on each side of the
plane during surveys. This data set was created by only using observations from the front
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observer (excluding caribou groups only seen by the rear observer). This resulted in an overall
estimate of 1,397 caribou which was 23 percent lower than the standard double observer estimate
and 26 percent lower than the double observer estimate with sightability correction. The lower
single observer estimate demonstrates the need for double observers on each side of the plane to
ensure higher sightability of caribou and reliable estimates.

Estimation of Total Caribou on the Calving Ground

The photo data (corrected for double observer analysis) were combined with visual data
(corrected for double observer analysis) to obtain a total estimate of caribou on the calving
ground of 19,161 caribou at least one year old (Table 14). This total applies to strata with
corresponding composition survey data. Overall, the photo strata accounted for 90.1% of caribou.

Table 14: Estimates of caribou abundance on all survey strata (photo and visual) for Bluenose-
East herd in 2018.

Strata N SE Conf. Limit Ccv
North Visual 788 140.4 541 1,149 17.8%
North Photo 10,841 948.4 9,041 13,000 8.7%
South Photo 6,426 1,0148 4,599 8,979 15.8%
South Visual 1,106 173.5 778 1,571 15.7%
Total 19,161 1,406.8 16,512 22,233 7.3%

Composition Survey

A composition survey was conducted June 8-10 in the photo strata and June 10-11 in the visual
strata. During the composition survey, caribou were relatively stationary as there were few
caribou groups observed outside stratum boundaries relative to search effort and flight-lines
(Figure 21). Observations of the pattern of distribution, abundance, and composition of caribou
during the composition survey were consistent with the delineated visual and photographic strata,
which in turn provided additional confidence in representativeness of the overall survey design.
The photo north and visual north blocks had high proportions of breeding cows, while the photo
south block had increasing proportions of yearlings and non-breeding cows toward the south end.
The visual south block had substantial proportions of bulls and yearlings and few cows.
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Figure 21: Helicopter flight paths and pie charts of groups classified during calving ground
composition survey of Bluenose-East caribou in 2018. The size of pie charts is proportional to the
number of caribou in each classification group as indicated by the scale diagram. Proportions of

age-sex classes make up the individual pie sections.

Individual caribou were classified in each group based on physical characteristics as well as
presence of a calf, hard antler(s) or distended udder (for breeding females) and are summarized in

Table 15.

Table 15: Summary of composition survey on Bluenose-East calving ground June 2018 in photo

and visual strata.

Adult Females Total
Strata Gr:ups Total Breeding Non- Yearlings Bulls Caribou
breeding (1yr+)
North Visual 59 158 147 11 16 0 174
North Photo 189 726 677 49 104 0 830
South Photo 166 490 300 190 388 30 908
South Visual 39 53 7 46 71 61 185

Estimates of adult females and breeding females were then derived with variance and confidence
limits estimated via bootstrap methods (Table 16).
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Table 16: Proportions of breeding females and adult females from composition survey on
Bluenose-East calving ground June 2018

Strata Estimate SE Conf. Limit

Breeding females=breeding females/caribou 1 yr+

North Visual 0.845 0.027 0.786 0.892
North Photo 0.816 0.020 0.774 0.853
South Photo 0.330 0.033 0.269 0.396
South Visual 0.038 0.016 0.012 0.072
Adult females=Adult females/caribou 1 yr+

North Visual 0.908 0.024 0.861 0.951
North Photo 0.875 0.016 0.841 0.903
South Photo 0.540 0.027 0.491 0.595
South Visual 0.286 0.042 0.213 0.380

Estimates of Adult and Breeding Females
Estimates of breeding females were derived by the product of caribou and the proportion of
breeding females in each stratum (Table 17).

Table 17: Estimates of breeding females based upon initial abundance estimates and composition
surveys on Bluenose-East calving ground June 2018.

Strata Caribou Proportion Breeding Females
Breeders
N CV.N pb cv N SE Conf. Limit cv

North Visual 788 0.178 0.845 0.032 666 120.5 454 976 18.1%
North Photo 10,841 0.087 0.816 0.025 8,846 803.7 7,326 10,681 9.1%
South Photo 6,426 0.158 0.330 0.100 2,121 396.4 1,429 3,148 18.7%
South Visual 1,106 0.157 0.038 0.421 42 18.9 16 110 45.0%
Total 19,161 11,675 9044 9,971 13,670 7.7%

Estimates of adult females are given in Table 18.

Table 18: Estimates of adult females based upon initial abundance estimates and composition
surveys on Bluenose-East calving ground June 2018.

Strata Caribou Prop. Adult Adult Females
Females
N CV.N pf cv N SE Conf. Limit cv

North Visual 788 0.178 0908 0.026 716 128.9 489 1,048 18.0%
North Photo 10,841 0.087 0.875 0.018 9,486 847.7 7,880 11,419 8.9%
South Photo 6,426 0.158 0.540 0.050 3,470 574.8 2,444 4,928 16.6%
South Visual 1,106 0.157 0.286 0.147 316 68.0 196 510 21.5%
Total 19,161 13,988 1,034.6 12,042 16,249 7.4%
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The ratio of breeding females to adult females suggests a relatively high proportion of pregnant
females of 83 percent compared to previous years.

Extrapolated Herd Estimates for Bluenose-East Herd

A composition survey was conducted October 23-25, 2018 to estimate the bull-cow ratio of the
Bluenose-East herd. Overall there were 115 groups observed with totals of bulls, cows and calves
summarized in Table 19.

Table 19: Summary of observations from fall composition survey on Bluenose-East herd October
23-25,2018

Cows Bulls Calves Groups
Observed
1,542 586 396 115

Bootstrap methods were used to obtain SEs on estimates (Table 20).

Table 20: Estimates of the bull-cow ratio, proportion cows, and calf-cow ratio from the fall
composition survey on Bluenose-East herd October 2018.

Indicator Estimate SE Conf. Limit Ccv

Bull cow ratio 0.380 0.027 0.333 0.437 7.0%
Proportion cows 0.725 0.014 0.697 0.750 1.9%
Calf-cow ratio 0.257 0.016 0.229 0.291 6.1%

Comparison of bull:cow ratios from composition surveys 2009-2018 suggest a slowly decreasing
bull cow ratio (Table 21).

Table 21: Estimates of proportion of cows and the bull cow ratio from fall surveys on the
Bluenose-East herd 2009-2018.

Proportion Cows Bull-cow Ratio
Year Estimate SE Conf. Limit Ccv Estimate SE Conf. Limit
2009 0.700 0.008 0.684 0.716 1.1% 0.429 0.017 0.396 0.463
2013 0.701 0.009 0.685 0.720 1.3% 0.426 0.019 0.389 0.461
2015 0.706 0.014 0.678 0.734 2.0% 0.417 0.029 0.367 0.479
2018 0.725 0.014 0.697 0.750 1.9% 0.380 0.026 0.332 0.437

Estimates of adult herd size (caribou at least two years old) for the Bluenose-East herd in 2018 are
presented in Table 22. The estimate based on an assumed fixed pregnancy rate estimate is higher
since it assumes a constant pregnancy rate of 0.72, which is lower than that observed in 2018
(0.83), thereby inflating the estimate. The preferred estimate uses the proportion of females,
which is simply the estimate of adult females (13,988), divided by the proportion of cows in the
herd (0.725) from the October 2018 survey. Log-based confidence limits, which were used for
other estimates as well as traditional symmetrical confidence limits (estimate * t*SE) are given. In
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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 22: Extrapolated herd size estimates for the Bluenose-East herd in 2018 based on two
estimators

Method N SE Log-based CI Symmetric Traditional Cv
CI
Proportion of adult females 19,294 1,474.7 16,527 22,524 16,303 22,285 7.6%
Constant pregnancy rate 22,366 2,861.8 17,247 29,004 16,530 28,202 12.8%

(0.72)

Trends in Breeding and Adult Females and Herd Size 2010-2018

Comparison of 2015 and 2018 Estimates

Comparison of 2015 and 2018 estimates suggests a gross reduction of 49 percent in adult females,
which translates into a mean annual rate of decline of 20 percent in the 2015-2018 interval
(Figure 22). In contrast, breeding females had a gross reduction of 32.9 percent which translates
to an annual rate of change of -13 percent in the interval since 2015. The difference in gross and
annual changes of breeding and adult females was due to an increase in proportion of breeding
females in 2018 compared to 2015. Using a t-test the gross reduction in estimates is significant for
adult females (t=-7.35, df=42, p<0.0001) and breeding females (t=-3.9, df=47, p=0.002).
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Figure 22: Estimates of total adult females in the Bluenose-East herd from 2010-2018
dichotomized shown by breeding and non-breeding females status from 2010-2018.
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Overall Trends 2010-2018

A Bayesian state space model (Humbert et al. 2009, Kery and Royle 2016) was used to estimate
longer term trends in the Bluenose-East data set. For this analysis, trend (log A) was modeled as a
random effect therefore allowing assessment of variation in A in intervals between surveys.

For breeding females, yearly trends in breeding females were marginally significant (p=0.071)
with estimates of A overlapping 1 for some years between 2010 and 2018. The mean estimate of A
for breeding females was 0.81 (CI=0.62-1.04). Variation in A for breeding females was presumably
due to the influence of variable pregnancy rate on estimates of breeding females (Figure 23).
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Figure 23: Estimates of breeding cows and A (geometric mean of three previous years) in the
Bluenose-East herd 2010-2018 from Bayesian state space model analysis.

In contrast, trends in adult females were significant (p=.0087) with minimal yearly variation in A
and no overlap of A estimates with one in any of the years considered (Figure 24). The mean
estimate of A was 0.8 (CI=0.73-0.87) which translates into an annual rate of decline of 20 percent
(CI=13-27percent).
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Figure 24: Estimates of adult cows and A (geometric mean of three previous years) in the
Bluenose-East herd 2010-2018 from state space model analysis.

Overall Bluenose-East herd size followed the general trend in adult and breeding females (Figure

25).
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Figure 25: Estimates of Bluenose-East herd size (adults at least two years old) using the constant
pregnancy rate of 0.72 and proportion of females method from 2010-2018. We suggest the
estimates based on proportion of females (bottom) are more reliable.

The core calving ground area as well as densities of adult female caribou have both declined 2010-
2018 suggesting that the degree of aggregation of caribou on the calving ground has not changed
substantially. A full analysis of trends in core calving ground area and densities of females on the
calving ground is presented in Appendix 5.
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Exploration of Potential Reasons for Decline in Herd Size

Potential contributing factors to the apparent large numerical decline in breeding females on the
Bluenose-East calving ground 2015-2018 could include (a) a portion of female caribou may have
been missed based on limited survey coverage, (b) some female caribou may have moved to
adjacent calving grounds, and (c) demographic factors including reduced survival of adult caribou,
reduced pregnancy rates, and reduced calf survival. We considered the likelihood of each factor
contributing significantly to the estimated reduction in abundance.

Breeding and Adult Females not Occurring on Survey Strata

One potential reason for lower estimates would have been female caribou occurring outside
survey strata. We note first that extensive additional reconnaissance flying to the north, west and
east of the main concentrations of calving caribou resulted in almost no caribou observations (see
blank squares on Figure 27), suggesting that the herd’s distribution had been well defined in those
areas. Only at the southern trailing edge were there any substantive numbers of caribou seen on
reconnaissance flying outside the survey strata.

All 30 Bluenose-East collared female caribou that were monitored occurred within the survey
strata, and none of them were in the south visual block (Figure 13). Two collared females, which
were most likely from the Bluenose-West herd, occurred to the north and south of the central
study area. The south visual block contributed just 42 of 11,675 breeding females (0.3 percent)
(Table 17) and 316 of 13,988 adult females (2.2 percent) (Table 18) in the survey area. The
composition survey showed that the south visual block had substantial numbers of yearlings and
bulls, and progressively higher proportions of them at the southern end (Figure 21). In addition, a
map of the movements of 15 Bluenose-East collared bulls in May-June 2018 (Figure 26)
demonstrates that most of the herd’s bulls were at the southern fringe of the south visual block
and south of it in the two reconnaissance-based strata. Our observations suggest that areas further
south of the south visual block were likely to have mostly bulls and yearlings, a few non-breeding
cows and virtually no breeding cows.
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Figure 26: Spring movements (May 1 - June 11) of 15 Bluenose-East collared bulls in 2018 in
relation to the survey area. Most bulls were concentrated at the south end of the survey area and
some were scattered far to the south.

We added two post-hoc reconnaissance-based strata to the area south of the survey strata to
assess the relative sensitivity of estimates to inclusion of these areas (Figure 27). No composition
surveys were conducted for these areas, making estimates of breeding females and adult females
problematic, but these areas most likely were dominated by bulls and yearlings.
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Figure 27: Bluenose-East June 2018 survey area with extra (post-hoc) reconnaissance-based

strata at bottom in black and brown outlines.

The resulting estimate of total caribou was 22,425 caribou (Table 23), which is higher than the
extrapolated herd estimate of 19,294 caribou at least 1-year-old for the survey area with two
photo and two visual blocks (Table 22). However, the estimate of 22,425 caribou (Table 23)
includes yearlings (calves from 2017) whereas the extrapolated herd estimate includes adult
caribou and excludes yearlings. An estimate of yearlings in 2018 of 6,594 (CI=5,590-7,782) was
derived from the demographic model (described in the next section) which suggests that the
difference in extrapolated herd estimates (19,294) and total caribou on the calving ground
(22,245) can largely be explained by the presence of yearlings in the total caribou on the calving

ground estimate.
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Table 23: Estimates of total caribou at least one year old on Bluenose-East June 2018 calving
ground survey area with two supplemental reconnaissance strata (as delineated in Figure 27).

Strata N SE Conf. Limit Ccv

North Visual 788 140.4 541 1,149 17.8%
North Photo 10,841 948.4 9,041 13,000 8.7%
South Photo 6,426 1,014.8 4,599 8,979 15.8%
South Visual 1,106 173.5 778 1,571 15.7%
Recon South 2,117 250.2 1,616 2,773 11.8%
Recon West 1,147 285.0 661 1,991 24.8%
Total 22,425 1,457.0 19,669 25,565 6.5%

Movement to Adjacent Calving Grounds

Figure 28 displays movement in the mean location of calving for collared females that were
monitored for successive years. The head of the arrow is the mean location for the current year
and the tail is the location for the previous year. From this it can be seen that in general caribou
have shown reasonable fidelity to the Bluenose-West, Bluenose-East and Bathurst calving grounds
2010-2018. Some unusual June 2018 movements of collared Bathurst cows are considered in the
survey report for that herd.
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Figure 28: Yearly fidelity and movements to calving grounds in the Bluenose-West, Bluenose-East
and Bathurst herds 2013-2018. 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 were assessed for collared female caribou monitored for
consecutive years and tabulated (Figure 29). Overall, the rates of switching between the Bluenose-
East and neighbouring Bluenose-West and Bathurst calving grounds were low for both 2010-2015
and 2015-2018. The low rate of switching of collared cows is consistent with previous estimates of
about 3 percent switching and 97 percent 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). This factor was not likely responsible for the decline in Bluenose-East females, as there
were very few switches between calving grounds and they occurred in both directions about
equally.
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Figure 29: Frequencies of caribou movement events for the Bluenose-East and neighbouring
Bluenose-West and Bathurst herds from 2010-2015 and 2016-2018 based on consecutive June
locations of collared females on calving grounds. The curved arrows above the boxes indicated the
number of times a caribou returned to each calving ground for successive years. The straight
arrows indicate movement of caribou to other calving grounds.

Demographic Analysis using Multiple Data Sources

Survival Analysis of Collared Cows

The monthly collar data used in the Bluenose-East survival analysis are shown in Figure 30, which
estimates monthly mortality rates as the ratio of the number of collared caribou mortalities
divided by the number of collars monitored each month. The actual analysis was based on calving
ground year which begins in June of each year. Sample sizes were in the range of 30 collars per
month with the exception of 2010 and 2011 when collar sample sizes were lower. A gap in collars
monitored occurred in late 2011 and early 2012 before re-deployment of collars in the spring of
2012. Survival estimates were scaled to account for this interval. Collared caribou mortalities
occurred mostly in summer periods for 2016 and 2017 compared to earlier years.
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Figure 30: Summary of monthly mortality rates for the Bluenose-East herd by calendar year. The
mortality rate, which is the ratio of number of collar mortalities/number of available collars, is
given above each bar. The analysis is based on calving ground year which begins at June of each

year and ends at May the following year.

Table 24 shows the Bluenose-East collar-based cow survival data defined by caribou year (the
year begins on the calving ground each year in June and ends the following May) along with
summary statistics for each year. Mortalities are broken down by known and stationary (assumed
mortality). The data set ends in caribou year 2017 which goes up to May 2018, the month before

the 2018 calving ground survey.
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Table 24: Summary of Bluenose-East collared female data used for survival analysis 2010-2018.
Caribou year starts June of the caribou year and ends in May of the next year.

Annual Live Caribou Sample Sizes
Caribou Mortalities
Year Known Stationary  Collar Mean Min Max
Collar Months Alive
2010 3 0 103 8.6 6 12
2011 0 1 137 11.4 0 38
2012 4 12 415 34.6 31 39
2013 0 6 257 21.4 17 25
2014 0 6 319 26.6 21 37
2015 0 2 363 30.3 24 37
2016 0 5 369 30.8 26 37
2017 2 5 290 24.2 18 32
Total 9 37

Figure 31 displays the Bluenose-East collar-based female survival estimates based on the current
data set 2010-2017 using the Kaplan-Meier estimator (Pollock et al. 1989). In general, the earlier
estimates had high variance due to limited numbers of collars. The overall mean number of live
collared cows was 23.5 for this period, and the average annual survival rate for collared cows over
the eight years was 0.79 (Table 24) with no clear trend 2010-2017. The trend 2015-2018 was a
decline with the last year’s survival (2017-2018) estimated at 0.76. Survival estimates were
further explored and refined using information from all data sources using the Bayesian IPM
model described in the next section. One concern was that the 2011 survival estimate was
influenced by lack of sampling of winter months during this year. A sensitivity analysis was
conducted with this estimate not included in the 2011 to assess the relative influence of this data
point on overall IPM model estimates.
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Figure 31: Annual Kaplan-Meier estimates of survival from collared Bluenose-East female caribou
for caribou years 2010-2017, based on collar data in Table 24.

Table 25 provides the survival rate estimates for calving ground years (June 1 - May 31), which are
also shown in Figure 31. Years begin at calving in June and extend to the following May. Note that

all estimates of survival include hunting mortality.

Table 25: Estimates of yearly survival rate for the Bluenose-East herd 2010-2018 from Kaplan-

Meier survival rate estimator.

Caribou Survival SE Conf. Limit

Year

2010 0.67 0.16 0.33 0.89
2011 0.96 0.03 0.84 1.00
2012 0.60 0.08 0.45 0.74
2013 0.74 0.09 0.54 0.88
2014 0.78 0.08 0.59 0.90
2015 0.93 0.04 0.77 0.98
2016 0.84 0.07 0.67 0.93
2017 0.76 0.08 0.57 0.88

Bayesian Integrated Population Demographic Model

The main objective of the Bayesian IPM was to provide refined estimates of demographic
parameters using all of the field data sources available. For the Bluenose-East model, temporal
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variation in main parameters (cow/yearling survival, calf survival) was modeled as random
effects. Sparse data prevented modeling fecundity and bull survival as a random effect and
therefore these parameters were held constant. A technical description of the model including
tests of model parameters and the associated R code is given in Appendix 3.

The IPM fit most field measurements adequately (Figure 32). The main exceptions were a slight
overestimate of cows and cows+bulls (compared to extrapolated estimates) in 2018. Also, since
fecundity was fixed (estimated at 0.69, CI=0.64-0.75), the model did not capture variation in
proportion of breeding females, however model predictions did intersect the confidence limits of
field estimates in all cases. 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 IPM analysis compared to
observed values, for Bluenose-East herd 2010-2018. 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.
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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 therefore
allowing assessment of change in proportion calves between calving ground, fall surveys, and late
winter surveys and subsequent estimation of calf survival for each period. As found in previous
studies (Gunn et al. 2005a), summer survival is 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.
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Figure 33: Trends in summer and winter and overall calf survival for the Bluenose-East herd
2010-2018 from the IPM analysis.

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). Calf productivity estimates suggest a
negative trend in productivity 2008-2018 which was influenced by decreasing calf survival. An
additional model run was conducted to test for a negative trend in calf survival which was found
to be significant (p=0.02). Calf productivity is predicted to be lower in the caribou year of 2018
(June 2018 - June 2019) than 2017 due to a low calf-cow ratio in the fall 2018 survey (Figure 32).
Future analyses will explore calf survival trends as well as linkages in calf survival and other
demographic parameters with environmental covariates.

Spring calf-cow ratios, which are recorded in March or April, are overlaid in the productivity graph
(Figure 34) and similarly suggest an overall negative trend 2008-2018. Note that the spring calf-
cow ratio is influenced by cow survival, calf survival as well as fecundity and therefore will not
directly 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 32.
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Figure 34: Trends in fecundity, calf survival and productivity (which is the product of the
previous year’s fecundity times the current year calf survival) for Bluenose-East herd 2010-2018.
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.

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. A grey box indicates the
range of cow survival needed for the herd population size to stabilize (as assessed using a stage-
based matrix model described in Appendix 4) across the range of observed levels of productivity
(Figure 34). The lower level is a cow survival of 0.84 which is the minimum level needed for herd
recovery at a higher productivity level of 0.46, which is like that observed in 2009. The upper level
is a cow survival of 0.92 which is the level required for stability if productivity remains low at the
0.19 observed in 2018. If productivity is at levels observed from 2015-2018 (0.30) then cow
survival would need to be 0.88 for stability. The lower hashed line is 0.71 which was the mean
level (for 2010-2015) estimated in the previous demographic analysis conducted after the 2015
calving ground survey (Boulanger et al. 2016).

Estimates of cow survival suggest an increasing trend in cow survival from 2015 to 2018 with a
three-year average survival of 0.79 (CI=0.71-0.84) for the 2015-2018 period. However, this
estimate should be interpreted cautiously since both the collar-based and IPM estimates suggest a
decreasing trend in cow survival from 2015-2018. The IPM estimate of cow survival for the
caribou year of 2017 (which spans from June 2017 - June 2018) is 0.716 (0.60-0.83). We suggest
this average value for cow survival be used for prospective harvest modeling purposes. All
estimates of survival include harvest mortality. Harvest pressure was low from 2015 to 2018 and
targeted bulls, as detailed in the next section, and therefore it is likely that that harvest had
minimal effect on survival rates from 2015 to 2018.
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Figure 35: Trends in Bluenose-East cow survival 2010-2018 from IPM analysis. The solid blue
lines represent model predictions and confidence limits are the hashed blue lines. The right graph
represents a three-year moving average. The red points are field estimates from collars with
associated Confidence Limit. The dashed horizontal lines indicate previous estimates of mean cow
survival in 2015 (0.71). The shaded region represents the range of cow survival levels needed for
population stability across lowest observed levels of productivity (19 percent) to higher levels of
productivity (46 percent) as shown in Figure 34.

Bull survival was estimated at 0.52 (CI=0.48-0.57) from 2010 to 2018 which was lower than the
estimate in 2015 (0.58; CI=0.55-0.60). This was presumably due to the slight decrease in bull cow
ratios in fall surveys (Table 21) as well as changes in productivity. The demographic model
basically estimates bull survival as the level needed to produce the observed bull-cow ratios based
on levels of recruitment to the adult bull class and estimated cow survival. One potential
enhancement to the model that will be considered is direct estimates of bull survival from collared
bulls to further verify bull survival estimates.

Population rates of change (A) for cows suggests a rate of 0.80 (as also indicated by regression
analysis of calving ground survey estimates) up to 2015 followed by a slight increase in A from
2015-2018 up to 0.90 (CI=0.85-0.94) (Figure 36). However, point estimates of A decrease from
2015-2018 so that the A estimate for 2018 is 0.85 (CI=0.71-0.99). We suggest the point estimate
for 2018 be considered given the decreasing trend in A from 2015-2018.
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Figure 36: Overall trends in Bluenose-East adult female trend (A) 2010-2018 from the IPM
analysis. A value of 1.0 indicates stability.

Overall, the demographic model suggests that cow survival rates, which are one of the main
determinants of overall herd trend, are still at lower values than needed for herd recovery (Figure
35). Low cow survival levels and an apparent negative trend in calf survival (Figure 33) both
contributed to the overall decline in herd size. Overall trend estimates (three year A) suggest a
slightly less negative trend in adult cow numbers (0.90), however, there is an overall negative
trend in cow survival and A and therefore this result should be interpreted cautiously.

Sensitivity analyses were conducted to the effect of directional calf survival trends (by including a
calf survival trend in the model) and the 2011 cow survival data point which may have been
influenced by lower collar coverage (Figure 30), by running the model without this data point. In
both cases, estimates were minimally affected. Of most interest was the 2018 cow survival
estimate which was 0.72 (CI=0.62-0.83) if the 2011 cow survival data point was removed and 0.70
(CI=0.60-0.82) if a declining calf survival trend is assumed. This contrasts with the estimate of
0.72 (0.60-0.83) from the main model used in the analysis. More details are provided on this
analysis including a plot of all model predictions from alternative models in Appendix 4.

Future analyses will further refine demographic predictions using environmental covariates to
model temporal trends in parameters. Preliminary analysis of a limited environmental covariate
data set (2008-2016) using remote sensing covariates (Russell et al. 2013) suggest negative
correlations between IPM estimates of cow survival (Figure 35) and June temperature (Pearson
p=-0.829,CI=0.96 to -0.37,t=-3.95,df=7,p=0.005) as well as negative correlation between estimated
calf survival (Figure 33) and Oesterid (warble and bot fly) indices for the summer after calving
(Pearson p =-0.831,CI=-0.96 to 0.37,df=7,p=0.0056). Once the full temporal data set is available
(up to 2018) these covariates will be used to further refine estimates and explore mechanisms
causing temporal variation in demographic parameters. Analyses that further explore seasonal
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survival estimates with the effect of hunting mortality (on earlier data points) will also be
considered at this time.

Hunter Harvest of Bluenose-East Caribou 2016-2018

In 2016, three co-management boards - the Wek’eezhii and Sahtd Renewable Resource Boards
(WRRB and SRRB) in the NWT and the NU Wildlife Management Board (NWMB) in NU - held
formal hearings on management of the Bluenose-East caribou herd. The WRRB determined a total
allowable harvest (TAH) for Wek’eezhii of 750 bulls and recommended that this be the harvest
limit herd-wide, recognizing that the board has no jurisdiction outside Wek’eezhii. The SRRB
endorsed a community-based caribou management plan from Déljne (Belare Wile Gots’c Aekwg ,
the Déline caribou plan), which included a harvest limit of 150 caribou and 80 percent bulls. The
NWMB endorsed a similar plan from the Kugluktuk Hunters and Trappers Organization for the
Bluenose-East herd, called an Integrated Community Caribou Management Plan or ICCMP (the
Kugluktuk caribou plan); this included a harvest limit of 340 caribou (no gender specified). Since
that time, actual estimated/reported harvest of Bluenose-East caribou has been below the limits in
the three plans (Table 26). Overall totals were 373 caribou in 2016-2017 and 323 caribou in 2017-
2018, with a substantial number of these being bulls; however, the harvest recorded for Kugluktuk
is the largest part of the harvest for these two years and gender of harvested caribou was not
specified. In 2017-2018, particularly, the herd was relatively inaccessible to hunters for a large
part of the year. This harvest was less than 1 percent of the herd’s estimated size in 2015 (38,592).
These harvest numbers suggest that harvest contributed relatively little to the herd’s most recent
decline, in contrast to the situation prior to 2015 (Boulanger et al. 2016).

Table 26: Reported/estimated harvest of Bluenose-East caribou in harvest seasons 2016-2017
and 2017-2018.

Harvest North Slave Déline, Kugluktuk, Total Notes
Season Region NWT NWT NU
(including

Wek’eezhii)
2016- 15 bulls 93 bulls, 33 232 373 Most N. Slave hunters
2017 COWS caribou caribou harvested Beverly caribou in

east
Source ENR wildlife Déline RRC  GN wildlife
officers staff

2017- 142 bulls 7 caribou 174 323caribou Most N. Slave hunters
2018 caribou harvested Beverly caribou in

east; Déljine harvest possibly
boreal caribou
Source Thcho Déline RRC  GN wildlife
Government staff
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Hunter Harvest Modeling of Bluenose-East Caribou 2018-2021

To assist in preparation of a joint management proposal for Bluenose-East caribou (Thcho
Government (TG) and ENR) that was submitted to the WRRB in Jan. 2019, a limited set of harvest
modeling runs was carried out to assess how harvest might affect the herd’s likely numbers in
2021, three years after the 2018 survey. The full results are included in Appendix 4 of this report.
We include a selection of results here as they build on the Bayesian modeling described in
preceding pages.

The methodology used for simulations followed the original generic harvest model approach
(Boulanger and Adamczewski 2016). In review, the harvest model assumes that harvest mortality
is additive to natural mortality each year. It assumes that harvest occurs in the new year (January)
for both bulls and cows with mortality of cows not affecting calf survival in the year the cow is
shot (it basically assumes that the calf has weaned at that point).

We note that the main objective of simulations was to provide an assessment of relative risk of
accelerated decline of the herd at various harvest levels as opposed to firm predictions of herd
status in 2021. It is challenging to assess future demographic rates and therefore we suggest that
the results of simulations be used with ongoing demographic monitoring to assess herd status and
response to harvest.

The following simulations were considered. Simulations with estimated cow survival levels in
2018 (minimal harvest, female survival (Sf)=0.716: CI=0.6-0.83) were considered across a range of
calf productivity levels. This estimate of cow survival assumes low harvest pressure from 2017-
2018 so that the difference in natural and harvest-influenced survival is minimal. This assumption
is reasonable since harvest levels were relatively low (2015-2016, 800 caribou, 2016-2017 300
caribou, 2017-2018 =200 caribou) in the 2015-2018 interval.

Variation in productivity was simulated by varying calf survival while keeping fecundity constant.
This scenario most closely follows the results of the IPM analysis where fecundity was held
constant with yearly variation in calf survival estimated using a random effects model (Figures 33
and 34). The values of calf survival and productivity simulated followed the range of values
estimated from the 2008-2018 data sets. We based the average productivity scenario on the last
three years given that this level of productivity will have the higher influence on future herd size
of the Bluenose-East herd. We note that the assumption of constant fecundity in the IPM analysis
was due partially to data constraints (n=4 breeding proportion measurements) rather than lack of
biological variation in pregnancy rates.

Estimates of demographic parameters in 2018 were relatively similar to those from 2015. The
estimate of cow survival in 2018 of 0.716 was similar to that estimated from the 2015 analysis of
0.708. The mean cow survival rate 2015-2018 was 0.76; however the overall trend suggested a
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declining recent trend in cow survival 2015-2018 and therefore the 2018 estimate was used for
simulations. The average level of calf productivity (0.30) from 2015-2018 was slightly higher than
the previous average calf productivity of 0.26 (from 2013-2015). The lower calf productivity
scenario (0.187) was based on the 2018 estimate of calf productivity. Bull survival in 2018 was
estimated at 0.52, which was lower than the estimate of 0.59 in 2015. Simulations were also run at
the 2015 bull survival level of 0.59 to assess the sensitivity of estimates of bull cow ratio to this
change in bull survival, as detailed in Appendix 4.

Table 27: Demographic scenarios considered in harvest simulations for the Bluenose-East caribou
herd in 2018. Sf = cow survival rate; S¢ = calf survival rate; S, = bull survival rate; Sy = yearling
survival rate; Fa*Sc = calf productivity as the product of pregnancy and calf survival rates. Results
of all simulations are detailed in Appendix 4.

Productivity Survival Pregnancy A Stable Age Distribution
Scenario Rate (Cows Proportions at 2018

Fa*Sc Cow (S) Calf(Sc) Bull(Sm) Yearling (Sy) Fa Only) Calves Yearlings Cows
High 0.455 0.716 0.655 0.523 0.716 0.694 0.870 0.190 0.143 0.666
productivity
(95t
percentile)
Average 0.301 0.716 0.433 0.523 0.716 0.694 0.828 0.206 0.108 0.686
productivity
(2015-2018)
Low 0.187 0.716 0.270 0.523 0.716 0.694 0.793 0.221 0.075 0.704
productivity
(2018)

As an initial cross check, demographic parameters for the female segment of the population were
analyzed using a stage-based matrix model to determine stable age distributions as well as
estimate the resulting lambda from the matrix model. The average productivity scenario resulted
in a rate of decline (deterministic A=0.83 from a stage-based matrix model of the female segment
of the population) which is slightly higher than that observed by comparison of the 2015 and 2018
adult female calving ground survey estimates (A=0.80). Estimates of trend from the demographic
model were slightly higher than the observed difference between calving ground survey estimates,
which accounts for this difference. The low productivity (2018) scenario resulted in a A of 0.79
which is closer to the observed difference in adult female survey estimates.

The herd size estimate for 2018 (19,294) was used as the starting point for simulations with bull
and cow numbers based on the fall bull cow ratio of 2018 (0.38). A stable age distribution was
assumed. Harvest levels of 0-950 were considered with an additional harvest level of 2,000 to
demonstrate the effects of a large-scale harvest. Simulations were kept to a short interval of three
years (2018-2021) as the herd’s demography has changed dynamically since 2010. In addition,
population surveys have been carried out on a three-year interval in recent years.
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Figure 37: Projected herd size of the Bluenose-East herd in 2021 with various levels of harvest
and harvest sex ratio of 100 percent bulls and 100 percent cows. Key assumptions: cow survival
rate of 0.716 and average calf productivity of 0.301 (Table 27). Further simulations conducted
across the range of observed productivity levels are given in Appendix 4.

Figure 37 shows projected herd size in 2021 (y-axis) across a range of harvest levels from 0-2,000
caribou/year (x-axis) and with harvest either 100 percent cows or 100 percent bulls in the
harvest. Projections suggest that the herd would almost be halved again in 2021 to about 11,000
caribou with moderate productivity and 0 harvest, if recent demographic indicators stay the same.
At low harvest levels of 100-300, incremental effects of harvest on herd size are limited because
the scale of the harvest is small in relation to herd size (100 is 0.5 percent of the herd of 19,300
and 300 is 1.6 percent of this herd size). As the harvest level increases, the effect on herd size in
2021 increases. At the highest harvest level of 2,000 caribou/year and 100 percent cows,
projected herd size in 2021 approaches 6,000-8000 caribou or 30-40 percent the size of the 2018
estimate. The effects of a cow-focused harvest vs. a bull-focused harvest are most pronounced at
higher harvest levels and they increase with time.

A more detailed description of the model and predictions is given in Appendix 4. This includes
simulations across a full range of observed levels of productivity.
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DISCUSSION

Results from the Bluenose-East 2018 calving photo survey documented a significant decline in
adult and breeding females and an overall decline in the herd since the 2015 calving ground
survey, and a continuing decline since 2010 at an annual rate of decline of about 20 percent. We
suggest that this decline is not attributed to poor survey methods or sampling. The caribou
counted on the visual blocks may have under-estimated caribou in those blocks somewhat due to
the patchy snow conditions and relatively low sightability, but 90 percent of the caribou estimated
on the survey area were from the two photo blocks, where extra time spent searching photos and
the double observer check suggested that a very high proportion of the caribou were found. An
analysis of the herd’s demography using multiple data sources suggests that low calf productivity
in 2018 (Figure 34) as indicated by declining calf survival rates and pregnancy rates, combined
with low adult female survival rates (Figure 35) both contributed to the continuing decline of the
Bluenose-East herd. Harvest as estimated/reported for 2016-2017 and 2017-2018 was relatively
small and likely contributed little to the most recent decline. Based on available data, the
switching of collared female caribou between the Bluenose-East and neighbouring calving
grounds was very low (Figure 29) and therefore changes in abundance are not attributable to
movement to other calving grounds.

The decline in breeding females, coupled with the low estimated survival rates and low recent
calf:cow ratios is cause for serious concern. In general, barren-ground caribou herds have a high
probability of declining, if cow survival rates are below 80-85 percent (Créte et al. 1996,
Boulanger et al. 2011); results of the [PM analysis in this study suggest that survival levels of 0.84-
0.92 are needed (Figure 35) for stability given the range of productivity levels observed for the
Bluenose-East herd (Figure 34). Low natural survival rates may reflect significant predation by
wolves and bears (Haskell and Ballard 2007). 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 2,000 to 2006-2008 in
part reflected late calving and sustained low calf recruitment (Adamczewski et al. 2009,
Adamczewski et al. 2015). A recent study (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 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. These results are further supported by the Bayesian analysis that found
correlations between warble fly indices and calf survival, and June temperature and cow survival
based upon estimates between 2008 and 2016.
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Monitoring Recommendations

As a result of the significant declines in the Bluenose-East and Bathurst herds documented by
2018 calving photo surveys, the TG and GNWT ENR submitted joint management proposals for
each herd to the 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.

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 high for
the BNE herd (83 percent breeding females) but by late October the calf:cow ratio had
dropped to 25 calves:100 cows, far below recruitment and productivity needed for a stable
population. Annual fall surveys will also allow close monitoring of the bull:cow ratio that
has been decreasing in this herd.

An increase in numbers of collars on the BNE herd (and the Bathurst herd) 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.

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 BNE calving ground
suggested that the herd’s decline had ended and the herd had increased substantially, while
the 2018 photo survey showed that in reality the herd’s steep decline had continued.
Increased support for studies of predator abundance and predation rates, as well as studies
of factors affecting range condition, caribou productivity and health.

Increased support for on-the-land traditional monitoring programs like the Thchg Boots-
on-the-Ground program (Thchg Research and Training Institute 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 visual model observer pairings

Double observer pairings with associated summary statistics.

Observer Information Frequencies Probabilities
2 E Notes § E E %n %

& 2 & g

-g a
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 11 8 17 36 0.69 091
7 5 did not switch 14 17 48 79 0.82 0.97
8 6 18 19 46 83 0.78  0.95
9 6 17 20 38 75 0.77 095
10 7 16 4 23 43 0.63 0.86
11 7 6 8 19 0.74 093
12 8 0 2 3 5 1.00 1.00
13 8 20 3 20 43 0.53 0.78
14 9 5 1 7 13 0.62 0.85
15 9 20 18 42 80 0.75 0.94
16 9 pooled with 9 1 0 0 1 0.00 0.00
17 10 14 3 16 33 0.58 0.82
18 10 1 3 0 4 0.75 0.94
19 11 did not switch 10 9 41 60 0.83 0.97
20 12 0 1 1 1.00 1.00
21 12 pooled with 12 0 0 3 3 1.00 1.00
22 12 1 20 30 0.70 091




Appendix 2: Bluenose-East Collared Female Collar Histories

The following charts detail the histories of collared caribou in the Bluenose-East herd including

monthly locations (black dots), presence on calving grounds (as indicated by mean location on
June 15), and fate. Fates include alive releases (collar released when caribou was alive and

therefore the record was censored at the last location), known dead (stationary collar was directly

determined to be a mortality due to harvest or other factors) and stationary dead (collar became
stationary before its end date and a mortality was inferred).
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Appendix 3: Bayesian IPM Details

This appendix details the development of the Bayesian IPM analysis. The primary IPM R coding
was developed by Joe Thorley (Poisson Consulting, poissonconsulting.ca) in collaboration with
John Boulanger (Thorley and Boulanger 2019). The underlying demographic model used was
similar to the OLS model used in previous analyses (Boulanger et al 2011). The primary
development was to evolve model fitting to a more robust Bayesian IPM 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 a 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 1,500 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 R < 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 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 (sd) of the normal priors by ten and using the split R (after collapsing the chains) to
compare the posterior distributions (Thorley and Andrusak 2017). An unsplit R < 1.1 was taken
to indicate low sensitivity.
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The parameters are summarized in terms of the point estimate, sd, the z-score, lower and upper 95
percent confidence/credible limits (CLs) and the p-value (Kery and Schaub 2011, p 37 and 42).
The estimate is the median (50t percentile) of the MCMC samples, the z-score is mean/sd and the
95 percent CLs are the 2.5t and 97.5th percentiles. A p-value of 0.05 indicates that the lower or
upper 95 percent CL is 0.

The results are displayed graphically in the main body of the report with 95 percent
confidence/credible intervals (Cls, Bradford, Korman, and Higgins 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:

e Calving occurs on the 11t of June (with a year running from calving to calving).

e Cow survival from calving to the following year varies randomly by year.

e Cow and bull survival is constant throughout the year.

e (alf survival to the following year (when they become yearlings) varies by season and
randomly by year.

e Yearling survival to the following year is the same as cow survival.

e The sexratiois 1:1.

e The proportion of breeding cows is the fecundity the previous year.

e Female yearlings are indistinguishable from cows in the fall and spring surveys.

e The number of calves in the initial year is the number of cows in the initial year multiplied by
the product of the fecundity and cow survival in a typical year.

e The number of yearlings in the initial year is the product of the number of calves in the initial
year and the calf survival in a typical year.

e The data are normally distributed with sd equal to their SEs.
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Model Templates

The base R code used in the analysis is summarized below.

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,)
sSurvivalCalfAnnual ~ dnorm(0, 1*-2) T(0,)
for(i in 1:nAnnual){
bSurvivalCowAnnual[i] ~ dnorm(0, sSurvivalCowAnnual”-2)
bSurvivalCalfAnnual[i] ~ dnorm(0, sSurvivalCalfAnnual”-2)

logit(eSurvivalCow[i]) <- bSurvivalCow + bSurvivalCowAnnuall[i]
logit(eSurvivalBull[i]) <- bSurvivalBull
logit(eFecundity][i]) <- bFecundity
logit(eSurvivalCalfSummerAnnual[i]) <- bSurvivalCalfSummerAnnual + bSurvivalCalfAnnual[i]
logit(eSurvivalCalfWinterAnnual[i]) <- bSurvivalCalfWinterAnnual + bSurvivalCalfAnnuall[i]
}
bBreedingCows1 ~ dnorm(50000, 10000~-2) T(0,)
logit(eFecundity1) <- bFecundity
logit(eSurvivalCalfSummerAnnuall) <- bSurvivalCalfSummerAnnual
logit(eSurvivalCalfWinterAnnuall) <- bSurvivalCalfWinterAnnual

bCows|[1] <- bBreedingCows1 / eFecundity1

bBulls[1]<- bCows[1] * 1/2

bCalves[1] <- bBreedingCows1

bYearlings[1] <- bCalves[1] * eSurvivalCalfWinterAnnual1”(154/365) *
eSurvivalCalfWinterAnnual1”(211/365)

bSpringCalfCow|[1] <- bCalves[1] / (bCows[1] + bYearlings[1] / 2)

for(i in 2:nAnnual){
bCowsJi] <- (bCowsJi-1] + bYearlings[i-1] / 2) * eSurvivalCow[i-1]
bBulls[i] <- bBulls[i-1] * eSurvivalBull[i-1] + (bYearlings[i-1] / 2) * eSurvivalCow[i-1]
bCalves[i] <- bCows[i-1] * eSurvivalCow[i-1] * eFecundity[i-1]
bYearlings[i] <- bCalves][i-1] * eSurvivalCalfSummerAnnual[i-1]*(154/365) *
eSurvivalCalfWinterAnnual[i-1]*(211/365)

76



for(i in 1:nAnnual) {
eFallCor([i] <- FallCalfCowDaysJi] / 365

eFallCows[i] <- (bCowsJi] + bYearlings]i] / 2) * eSurvivalCow[i]*eFallCorTi]
eFallBulls[i] <- (bYearlings[i] / 2) * eSurvivalCow[i]*eFallCor[i] + bBulls[i] * eSurvivalBull[i]*eFallCorTi]
eFallCalves]i] <- bCalves[i] * eSurvivalCalfSummerAnnual[i]*eFallCor([i]

bFallBullCow[i] <- eFallBulls[i] / eFallCows][i]
bFallCalfCow[i] <- eFallCalves][i] / eFallCowsJi]

for(i in 2:nAnnual) {
eSpringCowsJi] <- (bCowsJi-1] + bYearlings[i-1] / 2) * eSurvivalCow[i-1]”*(SpringCalfCowDaysJi] / 365)
eSpringCalves[i] <- bCalves][i-1] * eSurvivalCalfSummerAnnual[i-1]*(154/365) *
eSurvivalCalfWinterAnnual[i-1]*((SpringCalfCowDays[i] - 154) / 365)

bSpringCalfCow[i] <- eSpringCalves[i] / eSpringCows]i]
}

for(i in SurvivalAnnual) {
CowsSurvival[i] ~ dnorm(eSurvivalCow[i], CowSurvivalSE[i]*-2)

}

for(i in CowsAnnual) {
BreedingProportion[i] ~ dnorm(eFecundity[i], BreedingProportionSE[i]"-2)
eBreedingCowsJi] <- bCows[i] * eFecundity[i
BreedingCows[i] ~ dnorm(eBreedingCowsJi

}

—_—

, 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)
}
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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 and cow survival were estimated as random effects (Table 1).

Table 1. Bayesian IPM state space model coefficients. Parameters are given on the logit scale
(which is 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, sd, the z-score, lower and upper 95 percent confidence/credible
limits (CLs) and the p-value (Kery and Schaub 2011, p 37 and 42). The estimate is the median (50t
percentile) of the MCMC samples, the z-score is mean/sd and the 95 percent CLs are the 2.5t and
97.5t percentiles. A p-value of 0.05 indicates that the lower or upper 95 percent CL is 0.

Term Estimate sd zscore lower upper pvalue

Main effects

bFecundity 0.831 0.141 5.931 0.571 1.126 0.000
bSurvivalBull 0.092 0.095 0.955 -0.100 0.272 0.337
bSurvivalCalfSummerAnnual -0.683 0.354 -1.913 -1.380 0.041 0.062
bSurvivalCalfWinterAnnual 0.421 0.362 1.177 -0.275 1.162 0.228
bSurvivalCow 1.377 0.317 4.393 0.800 2.068 0.000
Random effects

sSurvivalCalfAnnual 0.887 0.250 3.704 0.557 1.526 0.000
sSurvivalCowAnnual 0.932 0.286 3.407 0.547 1.661 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.
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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, rhat is the rhat 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 rhat converged
12 8 3 3000 300 5328 1.00 TRUE

Unsplit R-hat values were used to assess if choice of prior distribution influenced the posterior
distribution of parameter estimates.

Table 3. Split R-hat values indicating sensitivity of posterior distributions to the choice of priors.

Term rhat
bBreedingCows1 1.005
bFecundity 1.001
bSurvivalBull 1.004

bSurvivalCalfSummerAnnual 1.000
bSurvivalCalfWinterAnnual 1.002

bSurvivalCow 1.019
sSurvivalCalfAnnual 1.030
sSurvivalCowAnnual 1.041

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 32-36 of the main report.
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Table 4. Parameter descriptions for estimates generated by the model.

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
BreedingCowsJi] The data point for the number of breeding cows in the ith year
BreedingCowsSE[i] The SE for BreedingCows([i]

BreedingProportion[i]
BreedingProportionSE[i]
bSurvivalBull
bSurvivalCalfAnnual][i]

bSurvivalCalfSummerAnnual
bSurvivalCalfWinterAnnual
bSurvivalCow
bSurvivalCowAnnual[i]
CowsSurvival[i]
CowSurvivalSE[i]
FallBullCow[i]
FallBullCowSE][i]
FallCalfCow[i]
FallCalfCowSE][i]
SpringCalfCow[i]
SpringCalfCowSE[i]
sSurvivalCalfAnnual
sSurvivalCowAnnual

The data point for the proportion of cows breeding in the it year
The SE for BreedingProportionSE[i]

The log-odds bull survival in a typical year

The random effect of the ith Annual on bSurvivalCalfSummerAnnual and
bSurvivalCalfWinterAnnual

The log-odds summer calf survival if it extended for one year
The log-odds winter calf survival if it extended for one year

The log-odds cow (and yearling) survival in a typical year

The random effect of the ith Annual on bSurvivalCow

The data point for cow survival from the i-1th year to the ith year
The SE for CowSurvivalSE[i]

The data point for the bull cow ratio in the fall of the ith year

The SE for FallBullCow[i]

The data point for the calf cow ratio in the fall of the it year

The SE for FallCalfCowli]

The data point for the calf cow ratio in the spring of the ith year
The SE for SpringCalfCow[i]

The SD of bSurvivalCalfAnnual

The SD of bSurvivalCowAnnual

A sensitivity analysis was conducted to determine the effect of a declining calf survival trend and
the including of the 2011 caribou year survival estimate which was higher than other estimates
which may have been influenced by lack of collars for the winter months of 2011-2012 (Figure
30). In general, estimates were minimally affected by either of these alternative model runs
(Figure 1) demonstrating the robustness of random effect models to smaller scale underlying
trends in the model (calf survival) or individual historic data points (the 2011 survival rate

estimate).
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Figure 1: Comparison of model predictions of the main model used in report to a model with calf
survival trends and the main model run without the 2011 collared cow survival data point.

References

Boulanger, J., A. Gunn, ]. 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]. 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.

81



Newman, K.B,, S.T. Buckland, B.].T. Morgan, R. King, D.L. Borchers, D.J. Cole, P. Besbeas, 0. 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. 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).” Peer] 5 (January):
e2874. https://doi.org/10.7717 /peerj.2874.

Thorley, J.L. and ]J. Boulanger. 2019 Bluenose-East Caribou Herd Population Analysis 2018. A
Poisson Consulting Analysis Report. In Estimates of breeding females & adult herd size and
analyses of demographics for the Bluenose-East herd of barren-ground caribou: 2018 calving
ground photographic survey. Environment and Natural Resources, Government of the Northwest
Territories. Manuscript report 290.

82



Appendix 4: Updated Harvest Simulations for the Bluenose-East Herd

This appendix briefly summarizes harvest simulations for the Bluenose-East herd carried out in
winter 2018-2019 following the June 2018 calving photo survey for this herd. A previous version
was dated January 2, 2019. The present summary uses direct estimates from the demographic
model analyses described in the main body of this survey report, which were finalized after the
initial harvest simulations had been completed. Harvest modeling outcomes are very similar
between the January 2, 2019 summary and this version; there are slight changes in a few
parameters. We suggest that readers review the original harvest simulation report with a broad
range of modeling scenarios (Boulanger and Adamczewski 2016), the 2015 Bluenose-East calving
ground survey report (Boulanger et al. 2016), the original Bathurst herd demographic model
paper (Boulanger et al. 2011) and the section on demographic modeling of the current report, for
more details on the approach used in simulations.

The IPM analysis detailed in the main report was used to produce updated estimates of
demographic parameters based on the recent calving ground survey results, recent collar data and
other demographic indicators. In addition, harvest pressure was reduced between 2015 and 2018
from levels 2010-2014, thus it is likely that herd decline was less influenced by harvest during the
more recent interval. Updated parameter estimates were used in this updated harvest modeling.

The methodology used for simulations followed the original generic harvest model approach
(Boulanger and Adamczewski 2016). In review, the harvest model assumes that harvest mortality
is additive to natural mortality each year. It assumes that harvest occurs in the new year (January)
for both bulls and cows with mortality of cows not affecting calf survival in the year the cow is
shot (it basically assumes that the calf has weaned at that point).

We note that the main objective of simulations is to provide an assessment of relative risk of
accelerated decline of the herd at various harvest levels as opposed to firm predictions of herd
status in 2021. It is challenging to assess future demographic rates and therefore we suggest that
the results of simulations be used with ongoing demographic monitoring to assess herd status and
response to harvest.

The following simulations were considered. Simulations with estimated cow survival levels in
2018 (minimal harvest, female survival (Sf=0.716: CI=0.6-0.83) were considered across a range of
calf productivity levels. This estimate of cow survival assumes low harvest pressure from 2017-
2018 so that the difference in natural and harvest-influenced survival is minimal. This assumption
is reasonable since harvest levels were relatively low (2015-2016, 800 caribou, 2016-2017 300
caribou, 2017-2018 200 caribou) in the 2015-2018 interval.
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Variation in productivity was simulated by varying calf survival while keeping fecundity constant.
This scenario most closely follows the results of the IPM analysis where fecundity was held
constant with yearly variation in calf survival estimated using a random effects model (Figures 33
and 34 in main report). The values of calf survival simulated, and levels of productivity simulated
follow the range of values estimated from the 2008-2018 data set. We based the average
productivity scenario on the last three years given that this level of productivity will have the
higher influence on future herd size of the Bluenose-East herd. We note that the assumption of
constant fecundity is based partially on restrictions of the data set (n=4 estimates of proportion
females breeding-Figure 32 in main report).

Estimates of demographic parameters in 2018 were relatively similar to those from 2015. The
estimate of cow survival in 2018 of 0.716 was similar to that estimated from the 2015 analysis of
0.708. The mean cow survival rate 2015-2018 was 0.76, however the overall trend suggested a
declining recent trend in cow survival 2015-2018 and therefore the 2018 estimate was used for
simulations. The average level of calf productivity (0.30) from 2015-2018 was slightly higher than
the previous average calf productivity of 0.26 (from 2013-2015). The lower calf productivity
scenario (0.187) was based on the 2018 estimate of calf productivity. Bull survival in 2018 was
estimated at 0.523, which was lower than the estimate of 0.58 in 2015. Simulations were also run
at the 2015 bull survival level of 0.58 to assess the sensitivity of estimates of bull cow ratio to this
change in bull survival.

Table 1: Demographic scenarios considered in harvest simulations for the Bluenose-East caribou
herd in 2018. Sf = cow survival rate; S¢ = calf survival rate; Si, = bull survival rate; Sy = yearling
survival rate; F,*S. = calf productivity as the product of pregnancy and calf survival rates.

Productivity Survival Pregnancy A (cows Stable Age Distribution
. Rate only) Proportions at 2018
Scenario . .
Fa*Sc Cow Calf Bull Yearling Fa Calves Yearlings Cows
(S¢) (Sc) (Sm) (Sy)

High productivity 0.455 0.716 0.655 0.523 0.716 0.694 0.870 0.190 0.143 0.666
(95 percentile)
Average 0.301 0.716 0.433 0.523 0.716 0.694 0.828 0.206 0.108 0.686
productivity
(2015-2018)
Low productivity 0.187 0.716 0.270 0.523 0.716 0.694 0.793 0.221 0.075 0.704
(2018)

As an initial cross check, demographic parameters for the female segment of the population were
analyzed using a stage-based matrix model to determine stable age distributions as well as
estimate the resulting A from the matrix model. The average productivity scenario resulted in a
rate of decline (deterministic A=0.83 from a stage-based matrix model of the female segment of the
population) which is slightly higher than that observed by comparison of the 2015 and 2018 adult
female calving ground survey estimates (A=0.80). Estimates of trend from the demographic model
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were slightly higher than the observed difference between calving ground survey estimates, which
accounts for this difference. The low productivity (2018) scenario resulted in a A of 0.79 which is
closer to the observed difference in adult female survey estimates.

The herd size estimate for 2018 (19,294) was used as the starting point for simulations with bull
and cow numbers based on the fall bull cow ratio of 2018 (0.38). A stable age distribution was
assumed. Harvest levels of 0-950 were considered with an additional harvest level of 2,000 to
demonstrate the effects of a large-scale harvest. Simulations were kept to a short interval of three
years (2018-2021) as the herd’s demography has changed dynamically since 2010; In addition,
population surveys have been carried out on a three-year interval in recent years. Results of the
simulations are shown graphically.

Figure 1 shows projected herd size in 2021 across a range of harvest levels (x-axis) and percent
bulls in the harvest. Projections suggest that the herd would almost be halved again in 2021 (top
dashed line) to about 10,000 caribou with moderate productivity and 0 harvest, if recent
demographic indicators stay the same. As the harvest level increases, the effect on herd size in
2021 increases. At the highest harvest level of 2,000 caribou/year, projected herd size in 2021
approaches 5,000 caribou or about one quarter the size of the 2018 estimate (the second dashed
line). A harvest of primarily bulls offsets the effect of harvest to an extent; however, productivity
needs to be higher to offset low cow survival rates regardless. The effects of a cow-focused harvest
vs. a bull-focused harvest are most evident at higher harvest levels and they increase with time.
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Figure 1: Projected Bluenose-East herd size in 2021, assuming a cow survival of 0.716 and three

levels of calf productivity, across a range of harvest levels and percent bulls in the harvest. See
Table 1 for the parameterization of each productivity level.

Figure 2 shows herd trajectories from 2018-2021 for each productivity scenario.
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Figure 2: Projected herd trajectories for the Bluenose-East herd 2018-2021 assuming cow
survival of 0.716 and three levels of calf productivity across a range of harvest levels and percent
bulls in the harvest. See Table 1 for the parameterization of each productivity level.

One important point to consider with bull-dominated harvest is the effect on the bull-cow ratio.
Figure 3 demonstrates the quick decline in bull-cow ratio at higher harvest levels when bulls are
primarily harvested. The red line in this graph is a bull-cow ratio of 0.23 which is considered a
preferred lower limit based roughly on other studies (Mysterud et al. 2002), although it is likely
that all females would be bred even if the sex ratio was reduced further (Mysterud et al. 2002). At
a harvest level of 300/year, the bull-cow ratio stays between the 2018 level and the lower limit
regardless of productivity. When harvest is 2,000 per year, the modeled bull population in essence
goes to 0 in 2020 with lower to moderate productivity. The bull cow ratio is inflated due to the
decrease in cow numbers if cows are primarily harvested at higher harvest levels; ratios depend
on the number in the denominator as well as the number in the numerator. In any case, it is
unlikely that harvest of the herd after 2018 will be anywhere near this scale of bull or cow harvest,
and increased monitoring proposed for the herd includes frequent (potentially annual) fall
composition surveys that will monitor the bull:cow ratio.
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Figure 3: Projected bull-cow ratios in the Bluenose-East herd 2018-2021 assuming cow survival
of 0.716 and bull survival of 0.523 and three levels of calf productivity, across a range of harvest
levels and percent bulls in the harvest. See Table 1 for the parameterization of each productivity
level.

Figure 4 shows predicted bull cow ratios in 2021 for the BNE herd; these are essentially the end-
points of the changing ratios shown in Figure 3. Unless calf productivity is high, a reduction in bull
cow ratio is projected due to the lower estimate of bull survival (0.523).
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Figure 4: Projected bull-cow ratios in the Bluenose-East herd in 2021 assuming cow survival of
0.716 and bull survival of 0.523 and three levels of calf productivity, across a range of harvest
levels and percent bulls in the harvest. See Table 1 for the parameterization of each productivity

level.

Simulations with the previous slightly higher bull survival estimate of 0.58 from 2015 were also
run to assess the sensitivity of harvest model predictions of bull cow ratio to bull survival, to
compare results of projections at a bull survival of 0.523. It can be seen that in these simulations
the projected bull cow ratios remain similar in 2021 to those observed in 2018 under the no

harvest scenario.
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Figure 5: Projected bull cow ratios in the Bluenose-East herd in 2021, assuming cow survival of
0.716 and three levels of calf productivity and a bull survival of 0.58 (value from 2015
demographic model analysis). See Table 1 for the parameterization of each productivity level.

Why Do Low Harvest Levels have Minimal Effect on Herd Trajectories?

One question that has come up is the seemingly minimal effect of lower harvest levels on
population trend. The main reason for this is that at these levels a relatively small proportion of
the herd is being harvested as demonstrated in Figure 6, and thus harvest accounts for only a
small proportion of the herd and mortality rates are predominantly natural. Once harvest level
becomes higher (950 or higher) the proportion of the herd harvested increases as the herd
declines. If the harvest remains at a constant number of caribou/year and the herd continues to
decline, then the incremental effect of the harvest harvest-caused mortality keeps increasing and
can lead to a downward acceleration. Then harvest adds substantially to the natural mortality
rates. This effect was shown for the Bathurst herd in 2006-2009 (Boulanger et al. 2011), when
harvest levels remained at 4,000-6,000/year as the herd declined rapidly. Although all harvest
adds to decline if a herd is declining naturally, small-scale harvest rates have small incremental
effects on a declining trend.
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Figure 6: Proportion of the Bluenose-East herd harvested through 2021 across a range of harvest
levels and proportion of the bulls in the harvest. See Table 1 for the parameterization of each
productivity level.

In Figure 6 it can be seen that the proportion of herd harvested increases at a greater rate when
the harvest is primarily cows. The reason for this is that harvest of cows reduces longer-term
productivity of the herd through the reduction of future calves each cow would produce. For this
reason, it is important to track proportion of cows (cow harvested/total cows) and proportion of
bulls harvested (bulls harvested/total bulls) each year rather than just total harvest. Figure 7
provides total herd estimates subdivided by bulls and cows to further illustrate this point. It can
be seen that at higher harvest levels (>750) a bull dominated harvest can adversely impact the
bull population especially if productivity is low. This impact is also demonstrated by a substantial
decrease in bull-cow ratios (Figures 3, 4) when bull harvest is higher.
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Figure 7: Proportion of bulls and cows harvested for each harvest and productivity scenario. This
figure basically summarizes proportion harvested in Figure 6 by bulls and cows. See Table 1 for
the parameterization of each productivity level.

Potential Future Analyses

These simulations illustrate the sensitivity of the bull cow ratio estimates to assumed bull survival.
Estimates of bull survival from the demographic model are based on bull-cow ratios from fall
surveys and are therefore indirect in nature. Collar-based estimates of bull survival could be used
to further verify the indirect estimates from the IPM analysis.

Simulations with demographic variation could also be used to generate estimates of herd size in
2021 with confidence limits.

Literature cited (see main survey report).
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Appendix 5: Trends in Calving Ground Size and Core Densities

This appendix provides additional information calving ground size, distribution of caribou on
calving ground, and core calving ground densities in the Bluenose-East and Bathurst herd calving
grounds based on reconnaissance survey and photo survey data. This appendix provides a
summary of data from previous surveys as opposed to full documentation of methods used to
define core calving areas. Readers should consult previous calving ground survey reports for the
Bluenose-East (Adamczewski et al. 2014, Boulanger et al. 2014b, Boulanger et al. 2016,
Adamczewski et al. 2017) for more details on each survey.

Methods

Trends in segment densities from reconnaissance surveys that occurred during 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 was
plotted spatially and by segment density class.

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. To explore this issue, a scaled estimate of core calving ground
size based on the summation of the product of stratum areas and proportions of breeding and
adult females was also considered as an index of core calving area. For example, if a 100 km?
stratum had 20 percent breeding females, then its core area was estimated as 20 km?. Each survey
stratum area was estimated using this approach and summed for the survey year. Density
estimates using this approach will be more robust to strata layout and composition each year. 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
weighted density estimate will not directly pertain to a defined geographic area.

Results

Figure 1 displays reconnaissance segments that defined the core calving areas for the Bluenose-
East herd during years that calving ground surveys were conducted (2010, 2013, 2015 and 2018).
The distribution of higher density segments showed a trend toward shifting to the northwest over
these years. There was also a strong trend toward fewer high density segments (at least 10
caribou/km?) from 2010-2015, and none in 2018. The high density segments in 2010 to the south
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of Kugluktuk were partially influenced by higher densities of non-breeding cows, bulls and
yearlings in this area.
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Figure 1: Segment densities in core calving areas for the Bluenose-East caribou herd 2010-2018

from calving photo surveys. Low density = <1 caribou/km?, medium density = 1-9.9 caribou/km?,
and high density = at least 10 caribou/km?.

Figure 2 provides a histogram of segment densities from the same Bluenose-East calving ground
surveys, further demonstrating the shift to lower density segments.
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Figure 2: Segment densities in core calving areas for the Bluenose-East caribou herd 2010-2018.
Low density = <1caribou/km?, medium density = 1-9.9 caribou/km?, and high density = at least 10
caribou/km?.

A boxplot of the Bluenose-East segment data set shows that the median segment densities were
generally <5 caribou per km? with the majority of segments being in the medium density category
(Figure 3). In 2018 a substantial proportion of the segments were in the low density category of
<1 caribou/km?.
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Figure 3: Boxplot of segment densities for the Bluenose-East herd 2010-2018.

Figure 4 shows the total areas of core strata for each year and the weighted area for breeding
females and adult females. The weighted area n this case is simply the summation of the product
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of each stratum area times the proportion breeding females or adult females. Trends estimated
using this approach should be less sensitive to differences in survey strata layout and yearly
differences in aggregation of females.
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Figure 4: Estimated area of core survey strata, area weighted by proportion of breeding females,
and proportion adult females in survey strata for the Bluenose-East caribou herd 2010-2018.

Comparison of the 2010 and 2018 area estimates suggests an overall decrease in area of 46
percent, 48 percent and 70 percent for core strata area, adult female, and breeding female areas.
This translates to an annual decrease of 9 percent for core and adult female area and 4 percent for
breeding female area. It could be argued that the breeding female area, which will be most
affiliated with core densities, is most applicable to overall trends in core calving ground area.
Abundance of adult and breeding females decreased at an approximate rate of 20 percent per year
(Figure 5) from 2010-2018.
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Figure 5: Estimate of abundance of adult and breeding females on core calving areas from 2010-
2018 for the Bluenose East herd.
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Density was estimated using abundance estimates for adult and breeding females (Figure 5)
divided by the associated calving ground area (Figure 4). Comparison of 2010 and 2018 density
estimates suggests a gross change in densities of 36 percent and 49 percent for adult and breeding
females using strata area (Figure 6). Using weighted areas, the gross change is 34 percent and 32
percent for adult and breeding females. These rates of change translate to annual decreases that
range from 9 percent (breeding females using core area) and 13 percent (breeding females using
weighted area).
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Figure 6: Density (number/km?) of adult females and breeding females in survey strata using
total area (Strata area) and corresponding breeding female or adult female areas, for the
Bluenose-East caribou calving grounds 2010-2018. The symbol size is proportional to the calving
ground area used to estimate density.

Discussion

Defining the core calving area is challenging due to differences in levels of aggregation of caribou
during each survey year. The weighted method used to infer trends in core area 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
area estimates are best used to infer trends rather than define an absolute area.

In general, the Bluenose-East herd has not aggregated substantially as the herd size has declined
as indicated by similar trends in calving ground area and density (Figure 6). Using breeding
females as an indicator, the breeding female weighted core area decreased annually by 4 percent
with densities decreasing by 9 percent. This general trend suggests that caribou are not
aggregating into smaller areas to maintain higher densities as observed with the Bathurst herd in
2012 (Boulanger et al. 2014c).
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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 survey report).
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SUBMISSION TO THE NUNAVUT WILDLIFE MANAGEMENT BOARD
PUBLIC HEARING MARCH 3-4, 2020; KUGLUKTUK NUNAVUT

FOR

INFORMATION: XX DECISION:

Issue:

Government of Nunavut proposal for a reduced TAH of 340 to 107 bulls only for the Bluenose
East Caribou Herd.

Background:

An interim Total Allowable Harvest of 340 was implemented in 2017 on the Bluenose East
Caribou herd for the community of Kugluktuk.

The Governments of the Northwest Territories and Nunavut completed a population estimate
in 2018 and came out with 19,294 animals, a decline since the 2015 survey of 38,592.

In preparation for a meeting with Department of Environment, Kugluktuk Angoniatit
Association, Kugluktuk Hunters and Trappers Organization (KHTO) had a special community
meeting on August 28, 2019. The residents of Kugluktuk made a motion for no lower than 250
animals with a 1:1 sex ratio each hunting season. While the community and the Hunters and
Trappers Organization has acknowledged the decline in the Bluenose East caribou herd,
harvesting is still required for food, hides and to continue the cultural way of life.

The KHTO met with the Government of Nunavut on October 2, 2019 to discuss the current and
future Total Allowable Harvest of the Bluenose East caribou herd. The Government of Nunavut
proposed a Total Allowable Harvest of 107 bulls only to the Nunavut Wildlife Management
Board in December 2019.

107 bulls only would limit the harvest to a seasonal hunt, occurring mainly in the fall before the
rut. Comments were made at the October 2 meeting that harvesting of both females and males
are required, as people need meat throughout the whole year: as well as hides for clothing and
bedding. Currently the sex-selection patterns and preferences of Kugluktuk harvesters vary on a
seasonal basis. The past few harvest seasons has seen a reasonably close male to female ratio.
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The KHTO also expressed concerns about the impact a lower Bluenose East caribou TAH would
have on other caribou herds and other species in the Kugluktuk area (example: Dolphin Union
caribou; moose, muskox). While other species harvest was encouraged to help with the BNE
caribou, while the TAH was at 340; a lower TAH could really impact those other species.

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 than in previous years. Harvesters said
that should that amount be higher, they would be out hunting wolves, as the 101 that were
harvested, were opportunistic. This winter has seen little wolves harvested due to snow
conditions but will increase in the next few months.

Traditional Knowledge states that the grizzly bear population has increased, with many
sightings of sows with twins, triplets and even quadruplets, some of which are close to the size
of the sow. The Kugluktuk Angoniatit Association will initiate a traditional knowledge study on
grizzly bears in the upcoming months.

Bluenose East Community Caribou Management Plan

The Kugluktuk Bluenose East Caribou Management Plan was originally submitted to the NWMB
in June 2019; with a response to work with partners to update the plan co-operatively.
Collaboration between co-management partners will continue in the next few months

KHTO is already undertaking actions, that are within this management plan, to help the caribou
population. These actions include a No Hunting Zone; alternative species harvesting;
monitoring; sampling; no commercial and sport hunting of all caribou in our area; and public
meetings to inform/discuss situations.

The No Hunting Zone was established in June of 2017, to allow the cows to migrate to calving
grounds with little/no disturbance/harvesting thus allowing more calves to be born. This zone
also plays a key role in safety for the community. Caribou are easily accessible and would be
harvested close to the community, with many gut remains which attract predators. It also
prevents inexperienced harvesters from hunting too close to the community, eliminating the
chance of wounded animals.

The KHTO continues to work with Department of Environment on monitoring and sample
collection.

Recommendation:

Over the past 4 years, Kugluktukmiut have harvested about half of the total allowable harvest
of 340. The past season harvests show that the TAH of 340 is not all filled and that females are
harvested as well.
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Harvest Levels:

2016/17 163 harvested (no breakdown of sex)

2017/18 174 harvested: 101 males; 73 females

2018/19 93 harvested: 59 males; 34 females

2019/20 (to January 31, 2020) 128 harvested: 60 males; 68 females

Almost all harvests and observations on Bluenose East caribou in the fall of 2018 were that of
healthy caribou; sightings of many calves, including twins. Community observations of the last
two summers include healthy caribou, cooler temperatures, less insects, more wind, wetter
conditions, therefore can be a positive sign that the herd may be on the road to recovery.

The KHTO acknowledges the decline in the BNE caribou and that conservation measures need
to be taken, but it does agree that a TAH is the only and best tool, as per the Nunavut
Agreement.

The KHTO recommends that the Total Allowable Harvest for the Bluenose East caribou go no
lower than 250 animals with a 1:1 sex ratio. This recommendation would take into
consideration the population estimate from the Government and most importantly the
community observations and actions undertaken by the KHTO.

For food security and cultural reasons, the KHTO is opposed to the Government of Nunavut’s
recommendation for 107 bulls only. Lowering the TAH to 107 bulls only would have a drastic

negative impact on a growing community. People need country food; it is much healthier and
preferred.
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February 14t, 2020

Jason Akearok

Executive Director

Nunavut Wildlife Management Board
Iqaluit, Nunavut

X0A OHO

Kitikmeot I nuit Association Submissionsto the Nunavut Wildlife M anagement
Board About the Proposed Total Allowable Harvest for Bluenose East Caribou

For
Information: Decision: X

Issue: Government of Nunavut’s Proposal for Decision to the Wildlife
Management Board seeking to Reduce the Total Allowable Harvest of
Bluenose-East Caribou from 340 to 107 and to establish a Male-Only Harvest
Non-Quota Limitation

BACKGROUND & FACTS

The Government of Nunavut (“GN”) has applied to the Nunavut Wildlife
Management Board (“NWMB”) to decrease the Total Allowable Harvest (“TAH”)
for Bluenose East Caribou herds in Nunavut from 340 to 107 and to establish a
Male-Only Non-Quota Limit.

The NWMB is holding a hearing on March 2 - 4, 2020 in Kugluktuk to consider
the GN application.

The NWMB granted the Kitikmeot Inuit Association (“KIA”) party status in this
matter.

KIA isthe 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.
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During KIA’s review of the GN application and in preparing this submission, KIA
has spoken with the Kugluktuk Hunters and Trappers Organization (“KHTQ”), the
Kitikmeot Regional Wildlife Board (“KRWB”), and Nunavut Tunngavik Inc.
(“NTI”).

KIA has retained Dr. Anne Gunn to review GN’s technical information for the
proposed TAH. Dr. Gunn isa 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. Accessto caribou iscritical to
Inuit food security and cultural continuity. Wildlife harvesting isintegral to the
way of lifefor Inuit communities.

GN has provided the following documents to support its proposal to reduce the
TAH to 107 and establish amale only harvest non-quota limit:

1 aGN Briefing Note on the Bluenose-East caribou herd population estimate from a
2018 calving ground photographic survey and harvest recommendations

2 apresentation on the 2018 population estimate of the Bluenose East caribou herd

3 TheHTO Consultations Report for Bluenose East Caribou Management
Recommendations

4 The Reports on Bluenose-East Caribou Herd 2018 Estimate, in Nunavut

5 Government of Northwest Territories Estimates of Breeding Females & Adult Herd
Size and Analyses of Demographics for the Bluenose-East Herd of Barren-Ground
Caribou: 2018 Calving Ground Photographic Survey

There is no reference to Traditional Knowledge (“TK”) or Inuit Qaujimajatugangit (“1Q”)
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.
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ANALYSIS& ARGUMENT

KIA understands that Bluenose East caribou populations have been declining and thereis
aneed to implement a conservation approach. However, any conservation approach must
minimally infringe on Inuit rights under the Nunavut Agreement and the Constitution
while providing afull understanding of the proposed GN management approach to the
Bluenose East 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 SettingaTAH and amale only harvest non-quota limit is not an appropriate approach
for the Bluenose East caribou. GN must support and partner with Inuit communities
and Hunter and Trapper Organizations (“HTQOs”) to prepare a community based
strategy for conservation management of the Bluenose East herd. This aso requires
GN to support the KHTO in the implementation of the strategy.

2 The GN proposal does not include TK or 1Q
3 Responsesto NWMB Request for Submissions

KIA’s recommendations to the NWMB are at the end of this submission.

1. Need for an Approach to Conservation that Minimally I nfringes on | nuit
rights as per the Nunavut Agreement and the Constitution and I ncorporates | nuit

M anagement
KIA recommends that the NWMB decline to set a TAH for the Bluenose East herd.

KIA requests that the NWMB require GN to take an approach to the conservation and
management of Bluenose East caribou that reflects the requirements of the Nunavut
Agreement, the Constitution and the unique co-management structure established in
Nunavut. The Nunavut Agreement and the Courts are clear that where thereisa
requirement for conservation, the conservation actions must minimally infringe on Inuit
rights.!

KIA understands that the Government of the Northwest Territories’ computer modelling
projections for the Bluenose East herd over a 3 year period suggests that there is no

1 Rv Sparrow [1990] 1 SCR 1075, [1990] SC] No 49. See also Kadlak v Nunavut (Minister of
Sustainable Development) 2001 NUCJ 1.
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measurabl e difference on herd size between a TAH of 100 and 300. A TAH in thisrange
will not create a measurable decline in the Bluenose East populations over a short time
period.

Further, limiting Inuit harvesting to males only will restrict harvesting to a small portion
of the year, when male caribou are close enough to the community to be harvested. This
raises concerns for food security, availability of hides for clothing and bedding, and
maintenance of cultural practices. This concern was raised with GN during its October 2,
2019 meeting with KHTO. However, GN has taken no steps to address thisimpact on
Inuit harvesting, health and culture.

Harvesting isintegral to the way of life for Inuit communities. Caribou are important to
allow Inuit to thrive physically, spiritualy and culturaly. Inuit rights and harvesting
practices must be important considerations in any planning for caribou conservation and
management. GN’s use of TAHsto date has not resulted in an increase in Bluenose East
populations. GN’s proposed Non-Quota Limitation of the Bluenose East herd will
increase the impact of any TAH on Inuit harvesting.

More needs to be done to manage other impacts to caribou survival.

There is an existing program for wolf harvesting. The GN materials make reference to
the Support for Active Harvesters Program. GN does not appear to have any plansto
expand or increase support for this program. This program must be expanded to increase
predator control using the traditional skills of Inuit hunters. The program should also pay
an incentive that reflects the benefits this program can have for caribou populations and
which will realistically encourage Inuit harvester participation.

GN has a'so not addressed concerns about predation of caribou by grizzly bears. This
concern has previously been raised by the KHTO and community members. Grizzly
bears prey on and impact caribou populations. KHTO and community members have
told GN that the grizzly bear population has increased, with many sightings of bears with
twins, triplets and even quadruplets. GN has not provided any indication that it plans to
manage grizzly bear predation of caribou.

GN’s proposal for a TAH includes a recommendation for “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
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survey every year”.? However, thereis no detail in the GN submissions about these
initiatives and how they might help with caribou conservation.

An effective plan for predator management is akey part of managing herd size and
reducing caribou deaths.

The KHTO is aready implementing management strategies for Bluenose East caribou.
The KHTO has not sponsored any organized community caribou harvesting and has
ended caribou sport hunts. It has discouraged the sale/purchase of caribou under the
country food distribution program and supported a shift in harvest to alternate species
like muskoxen. The KHTO has also worked to establish a no harvest zone for caribou in
close proximity to Kugluktuk.

It istime for the GN to support Inuit communities and HTOs and work with Inuit to
devel op a conservation management plan that minimally infringes on Inuit rights while
engaging in additional measures, such asincreased predator control, to promote
conservation.

The NWMB should not impose anew Bluenose East TAH at thistime. Instead, the
NWMB should require the GN work together with KHTO to develop a reasonable and
balanced Inuit-led conservation management plan for Bluenose East caribou that will
address caribou management and harvesting.

2 Need to Include TK and 1O

Based on the materials provided, GN conducted limited community meetings. It does not
appear that GN considered any TK or 1Q in preparing the proposal it submitted to the
NWMB.

3. Response to NWM B Request for Submissions

In 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 abundance estimate for Bluenose-
east caribou, particularly about:

22018 population estimate of the Bluenose East caribou herd presentation.
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a) therecent steep decline in population size (by half in 2015-2018) and feedback
on the assumptions associated with the statistical models used to estimate the
current population size

K1A Response: The evidence supports that the two main assumptions for the
2018 estimate of the Bluenose East herd (the estimates are accurate and precise
and all the breeding cows return to their calving ground).

b) the areacovered and the duration of the surveys

K1A Response: Extensive reconnaissance flights covered alarge area and the
survey was anchored to the peak of calving (when movements are minimal) with
no delays.

¢) indicesof cow survival and calf productivity/survival

K1A 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.

d) thelevel of Inuit involvement in the study and use of Inuit knowledgein the
population assessment

K1A Response: While four Inuit were observers during the 2018 survey, there
was no evidence that Inuit Qaujimajatugangit was used for the assessment of herd
sizein 2018.

€) habitat conditions and potential impacts from human activities

KI1A Response: Information on habitat conditions and potential impacts from
human activities were not included in the GN’s 2019 TAH submission

Nunavut Government’s proposal on the TAH and NQL and any alternative
recommendations, if any, and why

K1A Response: GN recommended in 2019 for the Bluenose East caribou herd a
TAH of 107 caribou with the Non-Quota Limitation of amale only harvest while TG
and GNWT have accepted WRRB’s more conservative TAH of 193 for the range of
the Bluenose East herd

Inuit Qaujimajatugangit of the Bluenose-east caribou, related to:

a) Inuit approaches to caribou management in times of decline

b) the socio-cultural value of the Bluenose-east caribou herd to Inuit
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c) knowledge of caribou behaviour, especially about the location of calving grounds
and changes over time

KI1A Response: Thereis alarge amount of 1Q available and included in the
KHTO Community Bluenose East Management Plan. It does not appear that 1Q
was included in the GN proposal.

4 Inter-jurisdictional considerations when setting management actions for shared herds.

K1A Response: Information on monitoring and management is shared between the
NWT and NU jurisdictions through the Advisory Committee for Cooperation on
Wildlife Management while specific information on harvest management is shared
through the jurisdiction of three co-management boards.

KIA RECOMMENDATIONS

Given the facts and in consideration of the arguments set out above, the KIA respectfully
reguests that the NWMB rule as follows:

1. Thereisaconservation concern for the Bluenose East caribou herd

2. The conservation approach for the Bluenose East caribou herd must be balanced
and led by the KHTO and Inuit. The plan may include harvest restrictions,
predator management, alternate species harvesting (where appropriate), sampling
and ongoing monitoring that is accurate and current of populations, (including
females and calves), habitat and climate and devel opment impacts. GN must
provide support for the KHTO’s implementation of the plan

3. The conservation approach must be consistent with the rights of Inuit under the
Nunavut Agreement and the Constitution. Thisincludes 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 rolein
culture, language and food security

5. GN’s approach to this hearing is inadequate. GN has proposed a lower TAH
without further efforts to implement additional conservation management
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measures raised by the HTO and community members during consultations,
including the need for predator control. GN shall collaborate with the HTOs,
NTI, KIA, GNWT, TG and others to prepare a balanced, Inuit-led conservation
management approach that seeks to stop the decline of the Bluenose East caribou
herds while respecting Inuit and First Nation rights

6. That the GN evidencein this matter failsto include any TK or 1Q, and that such
information is crucial for the effective co-management of Bluenose East caribou
and must be included in future proposals to the NMWB

7. That no new TAH be set for the Bluenose East herd and no NQL limiting Inuit
caribou harveststo males only. Instead the GN shall work with the HTO and
others to develop an Inuit led conservation management plan and provide support
for the implementation of that plan by the KHTO.

ALL OF WHICH ISRESPECTFULLY SUBMITTED:

THIS 14" DAY OF FEBRUARY 2020



KIA Technical response to NWMB's issues relevant to the
Government of Nunavut’s proposal to modify the TAH for
Bluenose East caribou

To address NWMB's issues, on behalf of KIA, | reviewed GN’s briefing note and presentation for
NWMB’s December 2019 regular meeting and given that the submission was a summary, | also

reviewed GNWT’s information specifically —
the 2018 calving ground survey report which | Abbreviations and Acronyms ,
ided to NWMBL. Rel ¢ ENR-GNWT Department of Environment and Natural Resources,

Wwas proviaed to - helevan Government of Northwest Territories
information is available through the WRRB GN Government of Nunavut
proceedings and so | also reviewed the KHTO Kitikmeot Hunters’ and Trappers’ Organization
technical information summarized in the KIA Kitikmeot Inuit Association
WRRB’s Reasons for Decision reports? as well | >RRE Sahtu Renewable Resource Board

. he NWMB and SRRB’ bli TAH Total Allowable Harvest
as L‘JSIng t e_ an ) S p.u Ic TG Ttichg Government
registry to find relevant information and WRRB Wek’éezhii Renewable Resource Board

documents.

1. Responses and feedback on the most recent science population
abundance estimate for Bluenose East caribou, particularly about:

1.1. The recent steep decline in population size (by halfin 2015-2018) and feedback
on the assumptions associated with the statistical models used to estimate the
current population abundance.

Summary: The evidence supports that the two main assumptions for the 2018 estimate of the
Bluenose East herd (the estimates are accurate and precise and all the breeding cows return to
their calving ground).

Comment: The Bluenose East herd declined 50% between 2015 and 2018 which is an annual
and high rate of decline of about 20%. Only slightly less than a quarter of the caribou estimated
in 2010 were left in 2018 (an 82% decline). The estimate in 2018 was 19,294 2+ years old and its
statistical confidence limits were 6,527-22,524 which do not overlap those estimated in 2015
(33,859-43,325).

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 2010. The number of caribou is
then extrapolated to estimate the number of breeding cows and then in a further
extrapolation, to the total number of 2 year and older caribou in the herd. The first assumption
is that all the breeding cows migrate to the calving ground. In 2018, all 16 collared cows with a
known calving location history returned to within the 2018 mapped Bluenose-East calving
ground. Movements of collared cows between Bluenose East and the neighboring Bluenose

Lhttps://www.nwmb.com/en/public-hearings-a-meetings/meetings/regular-meetings/2019/rm-004-2019-
kugluktuk-december-4-2019/english-9
2 https://www.wrrb.ca/public-information/public-registry



West and Bathurst calving grounds since 2010 have been extremely infrequent so there is no
current evidence that emigration is a factor.

The second assumption is that the estimates are both accurate (minimal bias) and
precise. Although in June 2018, patchy snow cover meant caribou were not easy to see, paired
observers and recounting was used to estimate and correct levels of accuracy for both aerial
and photo counts. The allocation of survey effort and the photo coverage were reasonable and
lead to conventionally acceptable levels of precision for example; the estimate of breeding
females was precise (7.7%). The extrapolation of the counts of caribou on the calving ground to
herd size has been standardized since 2014 in NU and is conceptually and statistically
consistent.

The report for the calving ground survey is detailed and | did not find any substantive
issues to question the methods or whether the under-lying assumptions were invalid or weak.
Even with rigor of methods and detailed statistical analyses, it is worth remembering that the
emphasis is on standardization to ensure the estimates are comparable over time (to measure
trend). The resulting numbers are estimates: a mid-value within a likely range of values.

1.2. The area covered and the duration of the aerial surveys

Summary: Extensive reconnaissance flights covered a large area and the survey was anchored
to the peak of calving (when movements are minimal) with no delays.

Comment: There were no weather-caused delays during the survey that could have influenced
the estimated numbers. The peak of calving was about 8 June which is within the typical date
range (for example, 5-6 June in 2015). Extensive reconnaissance flights covered a large area.
The calving area including the high density has shifted slightly west but overall, the area
covered in June 2018 is similar to other calving ground surveys in 2010, 2013 and 2015.

1.3. The level of Inuit involvement in the study and use of Inuit Qaujimajatuqangit in
the population assessment.

Summary: While four Inuit were observers during the 2018 survey, there was no evidence that
Inuit Qaujimajatugangit was used for the assessment of herd size in 2018.

Comment: The 2018 Bluenose East calving ground report acknowledges four Kugluktuk HTO
representatives who were observers during the survey. | did not find mention of Inuit
Qaujimajatugangit for the calving ground survey in GN’s presentation in December 2019
although for example, 1Q was previously shared with GN in 20073 on the Bluenose East caribou
herd.

It is a current and recurring theme that management decisions struggle to be based on
the co-production of knowledge (in this case, science and indigenous society). For example, in
the WRRB’s 2019 Bluenose East hearings, Dr. John B. Zoe (TG) recounted that “One (1)
purpose of traditional knowledge research is to gather and use the Elders' knowledge, but also
create space for that knowledge in decision-making and management”.*

3 Dumond, M. 2007. Western Kitikmeot caribou workshop. Government of Nunavut, Department of
Environment, Final Wildlife Report: 19, Iqaluit, 47 pp.
4 Transcript - April 9, 2019 (DAY 1) - 2019 Bluenose-East Caribou Herd WRRB Public Hearing. p 82



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: GNWT’s computer demographic model uses GNWT’s field data on spring and fall calf
cow, and bull cow ratios and integrates them with the collared cow survival rates to generate
rates such as adult and calf survival and productivity. The model has the strength that it
incorporates trends in the field data. Details for the field data are not published but are
summarized in the GNWT calving ground survey reports. The calving ground reports have been
at roughly 3-year intervals which imposes a time lag in the availability of the annual estimates.

The individual field estimates tend to align with the model estimates but the devil is in
the details. Annual variability in adult survival is high partially because sample size is relatively
low. Adult survival, for example, was especially low in 2012/2013 (60%), recovered to 93% in
2015, but then declined for the next 3 years to 76% in 2017 based on the collared caribou.
However, to illustrate, there can be differences between field and model estimates such as the
model estimate of cow survival for 2017 is 72%. Based on the demographic model, adult
survival suggests the same declining trend in cow survival from 2015 to 2018 collar estimates
but the 3-year average suggests an increase although lower than the level expected for halting
the decline and recovery.

Although these differences in field and model adult survival rates are a few percentage
points, they are noteworthy as trends in herd size are especially sensitive to levels of adult
female survival (as adult females are the typically the majority of a herd). Both GN and GNWT
refer to the modelled survival rate of 72% for 2017/18 which is too low to expect the decline to
halt without management actions to increase it. The survival estimates include harvest
mortality which was 373 caribou in 2016-2017 and 323 caribou in 2017-2018.

GNWT’s demographic model projects estimated numbers of breeding females which
align closely with the field estimates. This adds credibility to using the model. Thus there is no
evidence to disagree with GNWT’s conclusion that harvest likely had minimal effect on survival
rates from 2015 to 2018 (in contrast to before 2015). Furthermore, using the model, GNWT
projected that by 2021, the herd would be reduced to about 10,000 (a further halving of herd
size) and that a harvest between 100 and 300 would not have a detectable impact.

2.1. Habitat conditions and potential impacts from human activities in the range of
the Bluenose East caribou herd.

Summary: Information on habitat conditions and potential impacts from human activities were
not included in the GN’s 2019 TAH submission.

Comment: The GNWT 2018 calving ground report was not designed to address this although
concerns for habitat and human activities especially for calving and summer ranges were
reviewed and are the basis for recommendations in the 2019 WRRB’s Reasons for Decision
report. The recommendations included one for mobile protection measures for Bluenose East



caribou in the NWT which echoes the recommendation in Kugluktuk’s draft 2019 Community
Management Plan filed at the NWMB December 2019 meeting.

3. Information regarding the relationship between environmental
variables and health of Bluenose East caribou.

Summary: Information on environmental variables and health were not included in the GN’s
2019 TAH submission although some information on weather and caribou survival is available in
GNWT’s 2018 calving report.

Comment: Although preliminary, GNWT’s analysis suggests that June temperatures correlate
with cow survival: the drought index was unusually severe in summer 2012 when adult survival
was reduced to 60%. Summer hot temperatures and low wind speeds are favorable to warbles
flies harassment which in turn correlates with calf survival. However, more analysis is needed
including updated trends in weather and a more detailed understanding of why survival is
affected.

4. The Government of Nunavut’'s proposed TAH and any alternative
recommendations, if any, and why.

Summary: GN recommended in 2019 for the Bluenose East caribou herd a TAH of 107 caribou
with the Non-Quota Limitation of a male only harvest while TG and GNWT have accepted
WRRB’s more conservative TAH of 193 for the range of the Bluenose East herd.

Comment: At the December 2019 NWMB regular meeting, the GN briefing note recommended
that the NWMB reduce the TAH for the Bluenose East caribou herd to 107 caribou with the Non-
Quota Limitation of a male only harvest based on a herd-wide TG/GNWT recommendation TAH
of 300 bulls.

The GN briefing note mentioned the January 2019 TG and ENR-GNWT joint
management proposal for WRRB with its recommendation of a herd-wide TAH of 300 bulls
using the same harvest allocation used in 2015 (35.8% for Kugluktuk). GN noted that WRRB
had, in June 2019, determined a total allowable harvest of 193 bulls as a more conservative
TAH than TG and GNWT. GN did not summarize WRRB’s reasoning for the more conservative
TAH which, however, WRRB did share with NWMB in December 2019. WRRB’s reasons are the
recent high rate of decline, uncertainties about the underlying mechanisms for the decline, the
importance of caribou for food security and cultural strength, and the comparison to the rate of
decline of the Bathurst herd.

There is then, an alternative recommendation for the TAH as TG and GNWT had in
August 2019 accepted WRRB’s determination for TAH of 193 caribou and also accepted the
determination for the proportional allocation of the total allowable harvest for the 2019/20 and
2020/21 harvest seasons as Tticho Citizens: 39.29% (76 animals) and members of an Indigenous
people who traditionally harvest Sahti ekw¢ includes Nunavut): 60.71% (117 animals).

The Kugluktuk Hunters and Trappers Organization (KHTO) has developed a community-
based management plan for the Bluenose-East herd which was provided to NWMB in
December 2019. KHTO explained that it has implemented 4 of the 7 proposed management



actions (No organized community or sport caribou hunts; no sale/purchase of caribou under the
country food distribution program; support a shift in harvest to alternate species like muskoxen
and create a no harvest zone for the BNE around the community). The other management
actions include KHTO setting harvest limits, a requirement for reporting and educating KHTO
members and reaching out for partners to create a predator management program.

In 2019, GN did not include a recommendation for wolf management but GNWT did in
their 2019 joint proposal to WRRB acknowledge they were drafting a wolf management
proposal which became available in January 2020 for the NWT.

5. Inuit Qaujimajatuqangit of the Bluenose East caribou, related to:
0 Inuit approaches to caribou management in times of decline
0 the socio-economic and cultural value of the Bluenose East caribou herd to Inuit
0 knowledge of caribou behaviour, especially about the location of calving grounds and
changes over time
IQ is outside my field although | am aware that the Inuit have a remarkable amount of
information some of which has been compiled on these topics especially by the KHTO and is
summarised in, for example, the KHTO Community Bluenose East Management Plan.

6. Inter-jurisdictional considerations when setting management actions
for shared herds.

Summary: Information on monitoring and management is shared between the NWT and NU
jurisdictions through the Advisory Committee for Cooperation on Wildlife Management while
specific information on harvest management is shared through the jurisdiction of three co-
management boards.

Comment: The KHTO Community Bluenose East Management Plan acknowledges that while
Kugluktuk is the only community in NU that harvests the Bluenose East, the herd is harvested in
the NWT.

In the NWT and Nunavut, the Bluenose East herd falls under the jurisdictions of three
governments: TG, GNWT and GN and three co-management boards NWMB, SRRB and WRRB
and the Yellowknives Dene First Nation, NWT Métis Nation, and North Slave Métis Alliance. The
SRRB is developing community based management plans (Colville Plan - Dehlad Got'jne ?ada
Plan and Deline Community Conservation Plan).

Management knowledge and actions are coordinated through the Advisory Committee
for Cooperation on Wildlife Management (Gwich'in Renewable Resources Board, ?ehdzo
Got’jne Gots’é Nakedi, Wek’eezhii Renewable Resources Board, Kitikmeot Regional Wildlife
Board and Tuktut Nogait National Park Management Board, Nunavut Wildlife Management
Board).

Completed by:

Anne Gunn Ph.D.
Salt Spring Island, BC
10 February 2019
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February 11, 2020

Mr. Daniel Shewchuk

Chairperson

Nunavut Wildlife Management Board
P.O. Box 1379, Igaluit, NU

X0A OHO

Dear Daniel,

RE: NWMB Public Hearing to Consider a Modification of the Total Allowable
Harvest for Bluenose East Caribou Population

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 restrictions 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 possible for the
NWMB to place as little limitations as necessary on Inuit harvesting. Inuit have always
understood—and put into practice—that a sustainable harvest depends on
conservation.

« Across Nunavut, community-based wildlife management is increasingly recognized to
facilitate the meaningful consideration of Inuit Qaujimajatugangit in wildlife
management processes, decision-making and outcomes.

« NTI has heard that the sociocultural repercussions, knowledge transmission loss and
food insecurity will have serious and long-lasting impacts on Inuit if a severe reduction
is put into place. It may also erode the public confidence in both regional and local
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management systems that have made extraordinary efforts to conserve wildlife
populations in the region.

« NTI supports the position of West Kitikmeot Inuit who do not support the GN proposal
at this time.

Specific comments:

« Inuit acknowledge the decline in numbers since 2010. However, there remains
some uncertainty in the exact number of caribou.

« NTI supports the development of a community-based caribou management plan for
the conservation of the Bluenose East caribou in Nunavut.

« NTI supports the view of the Kugluktuk HTO that the community caribou
management plan is a compelling, suitable and viable alternative management
response to achieve the conservation of the Bluenose-East herd in Nunavut.

« NTI echoes the stated position of Kugluktuk HTO and Inuit that an overly restrictive
guantitative limit should only be used when all other conservation measures have
been exhausted.

« For example, in 2016, the NWT's Sahti Renewable Resources Board (SRRB),
having accepted the principle of self-regulation driven by community-based
monitoring and decision-making as an effective basis for caribou management,
favoured the Déljne caribou conservation plan over a government-imposed quota to
meet the conservation needs of Bluenose-East caribou.

« The community of Colville Lake also presented to the SRRB a community-based
caribou conservation plan guided by Dene laws and customs. The session,
organized by the SRRB, provides clear illustrations of the relevance of Indigenous
ways of life and knowing in wildlife management systems based on mutual respect
and community-level empowerment.

« NTI stresses that the conservation concern identified for this population should first
be addressed through adoption of the KHTO's community-based caribou
management initiative, in accordance with section 5.7.3 of the Nunavut Agreement.

« NTI emphasizes that the Nunavut Agreement stipulates that a TAH can only restrict
Inuit harvesting to the extent necessary (s. 5.3.3), and that an NQL cannot unduly
constrain Inuit harvesting activities (s. 5.6.50).

« Over the last five years, Kugluktuk Inuit have also harvested Bluenose-East caribou
in numbers that are well below the established TAH. Therefore, a reduction in the
TAH may not be necessary if the harvest is already being managed by the
community. However, an imposed reduction against the wishes of the community
will only erode confidence and trust in the management system.



« Over the same duration, Kugluktuk Inuit have harvested Bluenose-East caribou at a
male-to-female ratio of about 1.3:1. This is in part due to variation in seasonal
preferences of Inuit harvesters. A bull only NQL would therefore not only impose a
sex selective restriction but also diminish Inuit cultural practices significantly.

« Taking these considerations into account, NTI supports the objections of Kugluktuk
Inuit to reduce the TAH from 340 to 107 caribou and the establishment of a male-
only harvest NQL.

« NTI believes that the sociocultural repercussions, knowledge transmission, loss and
food insecurity must also be considered in the evaluation of the potential impact of
the proposed limitations on the Inuit harvest of Bluenose-East caribou.

Prepared by: Department of Wildlife and Environment, Nunavut Tunngavik Inc.



Nunavut Wildlife Management Board in-person Public Hearing to Consider the
Government of Nunavut’s Proposal to Modify the Total Allowable Harvest of
Bluenose-East Barren-ground Caribou from 340 to 107 and to Establish a Male-Only
Harvest Non-Quota Limitation

Submission from the Government of the Northwest Territories (GNWT), Department of
Environment and Natural Resources (ENR)

Summary: This document summarizes information on the status of the Bluenose-East
barren-ground caribou herd, recent harvest and management for this herd in the
Northwest Territories (NWT), and the GNWT’s recommendations on harvest of Bluenose-
East caribou. More detailed information on the herd is found in supporting documents. In
2010 the Bluenose-East herd was estimated at about 120,000 caribou, but has since
declined to an estimated 68,300 in 2013, 38,600 in 2015, and 19,300 in 2018. All these
estimates are based on the same calving ground photographic survey methods. In the NWT,
resident and commercial harvesting of this herd was closed in 2010. In the NWT, the
Bluenose-East herd ranges into two land claim areas: the Sahtud Settlement Area and
Wek'eezhii (Thcho land claim area).

In 2016, the Wek'eezhii Renewable Resources Board (WRRB) held a hearing on
management of the Bluenose-East caribou and determined a total allowable harvest (TAH)
of 750 caribou (all bulls) for Bluenose-East caribou on a herd-wide basis, while recognizing
that the board only has jurisdiction in Wek'éezhii. The WRRB held another hearing in 2019
on the Bluenose-East herd and determined that the TAH for the entire herd should be
reduced to 193 bulls, which is 1% of the estimated herd size in 2018. The Sahti Renewable
Resources Board also held a hearing in 2016 and recommended that Bluenose-East herd
harvest by harvesters from Déljne should follow a community-based management plan
from that community (Déljne 2016) with a harvest limit of 150 barren-ground caribou with
a focus on young bulls. In 2019 a draft revised plan from Déljne included a reduced harvest
limit of 30 Bluenose-East barren-ground caribou with a focus on young bulls.

The remainder of this submission has further information on the following subjects: (1)
Bluenose-East barren-ground caribou herd status, (2) management context for the
Bluenose-East herd, and (3) recent harvest and management of Bluenose-East barren-
ground caribou in the NWT 2016-2019. The GNWT supports the Government of Nunavut’s
(GN) proposal for a TAH of 107 bulls from the Bluenose-East herd for Nunavut (NU). The
reduction in TAH from 340 to 107 is in line with reduced harvest limits for the NWT in the
Sahtu and Thche land claim areas.

1. Bluenose-East Barren-ground Caribou Herd Status
The Bluenose-East barren-ground caribou range as determined from collared caribou
locations since 1996 covers an area of 200,000-250,000 km? (Figure 1). The herd’s calving
grounds in recent years have been west of Kugluktuk in NU, and a portion of the herd’s
summer range is in NU. The remainder of the herd’s range, including most of its winter
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range, is in the NWT, mostly to the east and south of Great Bear Lake. In the NWT, the
Bluenose-East herd ranges into two land claim areas: the Sahtu Settlement Area and
Wek'eezhii (Thchg land claim area).

- 5

| 1 calvingArea |
Annual Range |
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Figure 1. Annual range and calving grounds of the Bluenose-East caribou herd, 1996-2009,

based on accumulated radio collar locations of cows.

The June 2018 calving ground photographic survey of the Bluenose-East barren-ground
caribou herd provided an estimate of 19,294 * 3,230 (95% Confidence Interval (CI)) adult
caribou, which was about half the June 2015 estimate of 38,592 * 4,733 (Figure 2). These
survey results are alarming for two reasons: 1) the annual rate of decrease (-22%) was
faster between 2015 and 2018 than the -16% annual rate of change observed between
surveys in 2010 and 2013; and 2) if the rate of decline from 2015 to 2018 were to continue,
estimated herd size in 2021 would likely be about 10,000-11,000 adults, or about half the
2018 estimate. All four herd estimates (2010, 2013, 2015, and 2018) are derived from the
same calving ground photographic survey methods, as described in Boulanger et al. (2019).
The rapid decrease in the size of the Bluenose-East herd is similar to the rapid rate of
decline observed in the Bathurst herd during 2006-2009, when the annual rate of decline
exceeded 30%.
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Figure 2. Estimated numbers of adult caribou (295% CI) in the Bluenose-East herd 2010-
2018, based on extrapolation from calving ground photographic surveys.

Other demographic indicators for the Bluenose-East herd in recent years are consistent
with a rapidly declining trend during 2010-2015. 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 in combination with demographic modeling
indicates that the Bluenose-East cow survival rate has varied between about 71% and 79%
between 2015 and 2018 and the best estimate for 2017-2018 was 72% (Boulanger et al.
2019). The cow survival rate would 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 in 2010, 2013, 2015, 2018 and 2019 that provide an estimate of the
proportion (%) of breeding females. It has varied from relatively low values in 2010 and
2015 of 60-65% to higher values of about 80% in 2013 and 2018 and an even higher rate
of 87.5% 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 consistently at or above 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, 2010-2019. 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 Bluenose-East herd for 2010-2018, 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 have averaged 30 calves:100 cows for the Bluenose-East herd
for 2014-2018 (Figure 4).
60
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Figure 4. Late-winter calf:cow ratios for the Bluenose-East herd, 2008-2018.
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Taken together, the information on Bluenose-East cow survival rates, proportion of
breeding females in June, and late-winter calf:cow ratios indicates that low values of all
three vital rates have contributed to the herd’s continuing decline, with the low cow
survival rate the most critical vital rate that would need to increase substantially for the
herd to stabilize and begin to recover.

Tracking of Bluenose-East collared cows during 2010-2015 and 2016-2018 indicates that
rates of switching between the Bluenose-East and neighbouring Bathurst and Bluenose-
West calving grounds have remained low from 2010 to 2018 (Figure 5). Incidents of
caribou switching of calving grounds have tended to occur about equally among the herds
resulting in essentially no net movement between them. Overall, there were 199 cases of
cows in the three herds returning to the same calving ground during 2010-2015 and five
occasions of a cow switching calving grounds (2.4%). There were 176 cases of cows
returning to the same calving ground during 2016-2018 and three occasions of a cow
switching calving grounds (1.7%). This suggests that movement to neighbouring herd
ranges does not account for the decline in the Bluenose-East herd during 2015-2018.

Movement Events: 2010-2015
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Figure 5. Results of consecutive June calving ground locations for satellite collared cows in
the Bluenose-East herd and its western neighbour the Bluenose-West herd and its eastern
neighbour the Bathurst herd, 2010-2018. A data point is one pair of consecutive June
locations of a satellite collared cow. Curved arrows show the number of cases of cows
returning to the same calving ground in consecutive years, and straight arrows show the
number of cases when cows switched calving grounds. From Boulanger et al. (2019).

2. Management Context for the Bluenose-East Herd
Overall Management: A management plan for the Cape Bathurst, Bluenose-West and
Bluenose-East barren-ground caribou herds entitled Taking Care of Caribou was developed
by the Advisory Committee for Cooperation on Wildlife Management (ACCWM). The
ACCWM is a group of co-management boards in the NWT and NU. The boards represented
on the ACCWM include the Wildlife Management Advisory Council NWT, the Gwich’'in
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Renewable Resources Board, the ?ehdzo Gotne Gots'¢ Nakedi - Sahti Renewable
Resources Board (SRRB), the WRRB, the Kitikmeot Regional Wildlife Board, and the Tuktut
Nogait National Park Management Board. This plan was finalized in 2014 (ACCWM 2014),
and serves as primary guidance on management of these three herds in the NWT.

The ACCWM plan includes an overall approach to management of the three herds based on
the phase of the overall population cycle that the herd is in (Figure 6). There are four
phases: green is high numbers, yellow is intermediate numbers and increasing, orange is
intermediate numbers and decreasing, and red is low numbers. For the Bluenose-East herd,
the threshold for the red phase is 20,000 or fewer and the threshold for the green phase is
60,000 or higher. Recommended actions on harvest, predators, land use, habitat
conservation and education are linked to the colour phase chart, with the most critical
actions for herds in the red (low) phase.

Taking Care of Caribou

The

CAPE BATHURST, BLUENOSE-WEST,
AND BLUENOSE-EAST BARREN-GROUND
CARIBOU HERDS MANAGEMENT PLAN

Caribou Population

Advisory Committee for Cooperation on Wildlife
Management

November 3, 2014 Time (population cycle approximately 30 to 60 years)

Figure 6. The ACCWM caribou management plan Taking Care of Caribou (left) and the
colour phase chart for the herds based on population size and trend. From ACCWM (2014).

The ACCWM has held annual status meetings in November 2017, 2018 and 2019, to assess
new information on each of the three herds from scientific and community sources, assign
each herd to a colour phase, and recommend action plans for each herd. The Bluenose-East
herd was categorized as being in the red phase in November 2018 and 2019.

Land Use and Environmental Assessment: There are currently no active mines in the
Bluenose-East range in the NWT and NU (Figure 7), unlike the Bathurst barren-ground
caribou range to the east where there are three active diamond mines and a number of all-
weather and winter roads. Tundra Copper carried out mineral exploration work on the
calving grounds of the Bluenose-East herd in 2014 and 2015, but has not been active in the
area since then. The GNWT and a number of NWT groups have raised concerns over this
development on the calving grounds due to potential effects on cows with calves at very
sensitive times of year.
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ENR has participated in all recent Environmental Assessment (EA) processes within the
NWT that may affect barren-ground caribou ranges. ENR has also engaged in EA processes
in NU for projects that could affect the trans-boundary Bluenose-East herd’s calving
grounds and summer range (e.g. Tundra Copper). A number of Indigenous governments
and other groups 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.

Bluenose-East Range
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Figure 7. Annual range and calving grounds of the Bluenose-East barren-ground caribou
herd in the NWT and NU and recent development activity.

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 WRRB, Thchg 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 8a). These included an option for a hunter to receive $900 for an
unskinned, intact wolf, an additional $400 incentive 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 2018-2019 in the Enhanced
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North Slave Wolf Harvest Incentive Area. These incentives will continue in winter 2019-
2020 with further increases in the incentives (Figure 8b).
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Figure 8a. 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.

| harvested a wolf from the North Slave Region

Wolf Incentive Harvesting Area.
How much money will | get for it?

Indigenous/non-Indigenous Harvesters

1,200 for the wolf carcass
(skinned or unskinned)

Non-Indigenous Indigenous
Resident Harvester Harvester/GHL Holder

L Wolf pelt skinned
Rojaddinoel to traditional or
payment

taxidermy standards?

Did the pelt sell for

$200* or more
at auction?
No additional $350 Prime
payment Fur Bonus

Total $1,600 Total $1,950

* If the pelt sells for more than $400 at auction, you will get the difference
above the $400 advance.

Figure 8b. Incentives for wolf pelts available to wolf harvesters under the Enhanced North
Slave Wolf Harvest Incentive Program in the NWT in winter 2019-2020.
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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 Ttichg 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.

3. Management of Bluenose-East Barren-ground Caribou Harvest in the NWT
2016-2019

In 2016, the WRRB held a hearing on management of the Bluenose-East barren-ground
caribou and determined a TAH of 750 caribou (all bulls) for Indigenous harvesters of
Bluenose-East barren-ground caribou on a herd-wide basis, recognizing that the board only
has jurisdiction in Wek'eezhii (WRRB 2016). In the NWT, resident and commercial
harvesting of this herd had been closed previously in 2010. The WRRB held another
hearing in 2019 on the Bluenose-East herd and determined that the TAH for the entire herd
should be reduced to 193 bulls, which is 1% of the estimated herd size in 2018 (WRRB
2019).

The SRRB also held a hearing in 2016 and recommended that Bluenose-East harvest by
harvesters from Déljne should follow a community-based management plan from that
community (Déljne 2016) with a harvest limit of 150 caribou and a focus on young bulls
(SRRB 2016). In 2019 a draft revised plan from Déljne included a reduced harvest limit of
30 Bluenose-East barren-ground caribou with a focus on young bulls.

In early 2015 the ACCWM recommended, and ENR accepted, a harvest limit for NWT
Indigenous hunters of 1,800 Bluenose-East barren-ground caribou, with at least 80% of
those being bulls, for the remainder of winter 2014-2015. Although the NU harvest for the
Bluenose-East herd was not well documented, it was estimated by GN wildlife staff to
number up to 1,000/year. When harvest was restricted for Indigenous harvesters in NWT
and NU in 2015-2016, an allocation formula was needed as a number of Indigenous groups
had hunted the herd in the NWT, in addition to Kugluktuk hunters in NU. After seeking
input on allocation of this herd from NWT Indigenous user groups and co-management
boards, ENR determined an allocation for the herd in NWT. This was based in large part on
recent documented harvest from this herd but also on several other criteria, including
access to other animals.

The NWT-NU split was based on the 1,800 caribou proposed for NWT by the ACCWM in
2015 and the 1,000 estimated for NU hunters by GN staff in 2015 (hence 1,000/2,800 or
36% for NU and the rest for NWT). The allocation in February 2015 (Figure 9) shared the
harvest as follows: Thcho 39.2%, Sahtd 16.4%, Dehcho 1.6%, Inuvialuit 0.9%, NWT Métis
Nation 0.4%, Akaitcho 2.1%, and North Slave Métis Alliance 1.8%. The NU harvest under
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this formula was 36.8%, recognizing that harvest limits for NU will be determined by NU
processes including the NU Wildlife Management Board and the GN.

™ Tlicho 39.2%
B Sahtu 16.4%
B Dehcho 1.6%
| Inuvialuit 0.9%
B NWTMN 0.4%
" Akaitcho 2.1%
. NSMA 1.8%
™ Nunavut 36.8%

Bluenose-East Caribou
Interim Allocation Feb. 2015

Figure 9. Interim allocation of Bluenose-East barren-ground caribou harvest among seven
Aboriginal groups in the NWT from February 2015. The 2015 allocation was for the NWT
only and did not include NU. NU is included here for reference (assuming 1,800 for NWT
and 1,000 for NU), recognizing that harvest limits for NU will be determined by NU
processes.

Actual Bluenose-East harvest levels in the NWT since 2016 have been very low. Déljne
harvesters reported a harvest of 126 caribou (94 males, 33 females) in winter 2016-2017,
and no harvest in 2017-2018 and 2018-2019 as the herd wintered in remote areas far from
the community. Harvest by other Indigenous groups in the NWT, including Ttichg hunters,
were also very low in the winters of 2016-2017 (estimated 15 bulls), 2017-2018
(estimated 10 bulls), and 2018-2019 (estimated 100 bulls*). This was in part because much
of the herd wintered in remote areas difficult to access. In addition, Indigenous hunters in
the region primarily hunted Beverly barren-ground caribou from winter roads to the
diamond mines in the eastern NWT, where Indigenous harvest is still unrestricted.
(*Pending confirmation from TG).

4. Harvest Management for the Bluenose-East Herd in 2019-2020
To assist in considering possible harvest recommendations for the Bluenose-East herd
after the 2018 population herd estimate, a population model was used to assess likely
population trend from 2018 to 2021 over a range of herd demographic indicators, and
various levels of harvest and harvest sex ratio. The results are described in Boulanger et al.
(2019). A selection of outcomes is shown in Figure 10, with harvest ranging from 0 to 2,000
caribou and harvest of either all bulls or all cows. With no harvest, the herd was projected
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to be about 11,000 in 2021. Increasing levels of harvest result in incrementally lower
projected herd size in 2021. The effects of cow harvest compared to bull harvest become
increasingly apparent at larger harvest levels.

10,0004

8,000 1

6,000

4,000

Herd size in 2021

2,000

0 100 300 500 750 950 2000
Annual harvest (bulls and cows)

Composition [Z] 100% cows [T] 100% bulls

Figure 10. Projected herd size of the Bluenose-East herd in 2021 with various levels of
harvest and harvest sex ratio of 100% bulls and 100% cows. Key assumptions: cow

survival rate of 0.716 and average calf productivity of 0.301. Details are in Boulanger et al.
(2019).

Herd Risk Status

_

More Bulls Only Increasing Emphasis on Bull Harvest Either Sex L’E‘: r
Consarvative st
Havest | 0 1% 2% 3% 4% =g |
Possihie Harvest as % of Herd Unrestricted
Closure Harvest

Figure 11. Recommended range of harvest from barren-ground caribou herds based on
herd size and trend based on harvest modeling by Boulanger and Adamczewski (2016). A
herd at relatively low numbers and declining rapidly is at highest risk of further significant
decline and its trend is most significantly affected by harvest.

In addition, a wider range of harvest modeling options was explored in a report by
Boulanger and Adamczewski (2016). This included herds increasing, decreasing or stable,
and a wide range of harvest levels and harvest sex ratios. An overall “rule of thumb”
graphic was derived from this modeling and is shown in Figure 11. In general, large herds
with an increasing trend were best able to withstand higher levels of harvest, and herds at
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low numbers and with a declining trend were least able to tolerate substantial harvest. As a
result, recommended harvest should be lowest (as a % of the herd) and most strongly
focused on bull harvest for herds in the highest risk category (low numbers and declining).

In 2019, the WRRB determined that herd-wide harvest of the Bluenose-East herd should be
limited to a TAH of 193 bulls for all Indigenous harvesters of this herd, while recognizing
that the board has no jurisdiction outside their land claim area (WRRB 2019). This is 1% of
the herd estimate in 2018. This is a reduction of 74% from the TAH of 750 bulls the WRRB
determined in 2016 (WRRB 2016).

In 2019 the recommended harvest of the Bluenose-East herd under the draft updated
Déljne community-based caribou management plan was 30 barren-ground caribou, which
is a reduction of 80% from the harvest limit in 2016 under the Déljne plan of 150 barren-
ground caribou with a focus on harvest of young bulls (SRRB 2016).

In NU, the GN has recommended a TAH of 107 bulls to the NWMB for 2020. This would be a
reduction of 71% from the TAH recommended in 2016 by the NWMB for this herd of 340
barren-ground caribou (sex not specified), with the community-based barren-ground
caribou management plan of the Kugluktuk Hunters and Trappers serving as the
mechanism for management of this harvest limit.

The GNWT supports the TAH proposed by the GN for Bluenose-East barren-ground caribou
in NU of 107 bulls. The reduction in harvest proposed by the GN is consistent with the
reduction of harvest in the Sahtd and Thcho land claim areas in the NWT in 2019, and is
consistent with the overall management plan for this herd (Taking Care of Caribou, ACCWM
2014).
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GNWT Environment and Natural Resources
Bluenose-East Caribou Presentation Outline

1. Bluenose-East Caribou Herd Status

2. Management Context

3. Recent Harvest & Management in NWT
4. Recommended Harvest in Nunavut

Photo J. Adamczewski, ENR
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Barren-Ground
Caribou Herds in
NWT:
Trend in 2018
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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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Bluenose-East
Caribou Range &
Calving Grounds in
NU & NWT
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Bluenose-East
Calving Ground
Survey Area
June 2018
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Bluenose East 2018 survey

Survey strata
[ Photo north
[ Photo south
[ visual south
[ Visual north
Composition
* Antlered cows
= Bulls
= Cow-calf groups
No antler (nonbreeders)
No caribou seen
Unknown
= Mixed non-breeders
Estimated density (raw counts)
B High (>10 caribou/km2)
B Medium (1-9.9 caribou/km2)
Low (<1 caribou/km2)
Zero caribou seen
¥ Collar locations (Cows) June 8

’g @@Eiﬁgfr'lﬂﬁ]@lunﬁ]@@

Government of

Northwest Territories



90 & sjo GG
Bluenose-East ccorigooe
o e ag oo

Calving Ground '"Zgi®e
Survey 2018: [

Composite
Aerial Photos

Northwest Territories




Bluenose-East
Calving Ground
Survey 2018:
Example Aerial
Photo

Government of
Northwest Territories




100,000

Bluenose-East am| |

Estimated Numbers > |
of Females
2010-2018

60,000

50,000 o

40,000 T 4

Adult females

30,000

S

20,000

HH

10,000

0

T T T T
2010 2013 2015 2018
Year

Type |:| Non-breeding |:| Breeding

Government of
Northwest Territories




Caribou Herd Estimate: Cows & Bulls
e (Calving Ground Survey: Number of Cows

Bulls not on Calving Ground
* Fall Survey (October): Cow:Bull Ratio

Add Bulls to Cows: Herd Estimate

5| Photos J. Adamczewski, ENR
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1. Cow Survival: 84-90% for stable herd

Bluenose-East ,
Estimated 71-79% 2015-2018

Herd:
Vital Rates 2. Calf Survival: 30-50:100 for stable herd
2015-2018 Averaged 30:100 2014-2018

s k& 3. Pregnancy: Atleast 80% in healthy herds
~ ¥~  Estimated 64% 2015, 83% 2018, 87.5% 2019
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Bluenose-East Caribou Have Not Moved Away
Collared Cows 2015-2018

63 65 48
r\ 2 r i 0
< <
Bluenose-West Bluenose-East Bathurst
3> >
1 0

179 Consecutive Pairs of June Locations:
176  Returns to Same Calving Ground

3  Switches
98.3% Loyalty to Calving Grounds
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Bluenose-East Caribou Management Context

{‘ ‘3 | : C:vlngArll |
Government of wmaw | | (GOVernment of
Northwest Nunavut (GN)
Territories NWMB
(GNWT)
ThChO WRRB = Wek’eezhi1 Renewable
Government (TG) Resources Board
SRRB = Sahti Renewable
WRRB Resources Board
NWMB = Nunavut Wildlife
S RRB Management Board
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Bluenose-East Caribou Management Plans

= Kugluktuk
& Caribou Plan

Overall

Management
Plan (Boards)

ﬁ Taking Care of Caribou

The
CAPE BATHURST, BLUENOSE-WEST,
AND BLUENOSE-EAST BARREN-GROUND
CARIBOU HERDS MANAGEMENT PLAN

Déline
Caribou Plan
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Advisory Committee for Cooperation on Wildlife
Management
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Bluenose-East
Herd:
Ta ki n g Ca re Of E:PE BATHURST, BLUENOSE-WEST,

AND BLUENOSE-EAST BARREN-GROUND

Ca rl b ou P | an CARIBOU HERDS MANAGEMENT PLAN
2014
(3 Herds)

Taking Care of Caribou

Caribou Population

Advisory Committee for Cooperation on Wildlife
Management

November 3, 2014

Time (population cycle approximately 30 to 60 years)
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Bluenose-East
Herd:
ACCWM
(Boards)
Status
2018 & 2019
RED

Caribou Population

Time (population cycle approximately 30 to 60 years)
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Bluenose-East
Herd:

Fire History on

Winter Range

®
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Bluenose-East Herd: Wolf Management

Collaborative Wolf Feasibility Assessment 2017 (Bathurst)

Increased Incentives for Wolf Hunters 2019-2020
Thicho 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
Bluenose-East & Bathurst
Caribou Are Wintering
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Bluenose-East Caribou Harvest Management:

3 Land Claims, 3 Boards

Annual Range |

Sahtu Settlement

Area Nunavut
Sahti Renewable Nunavut Wildlife
Resources Board

Management
Board
Wek’eezhii
Wek’eezhii
Renewable

Resources Board
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Bluenose-East Caribou Harvest Management 2016:
3 Board Hearings, 3 Harvest Limits

Harvest
Estimated
2500-4000/Year
2010-2014

NWMB /Kugluktuk:
e 340 caribou

SRRB/Déljne:
* 150 caribou (80% Bulls)

WRRB:
750 Bulls (Entire Herd)
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Bluenose-East Caribou & Tlicho 39.2%

: : B Sahtu 16.4%
Interim Allocation Feb. 2015 | o o0 6o

| Inuvialuit 0.9%
B NWTMN 0.4%
" Akaitcho 2.1%
" | NSMA 1.8%

" Nunavut 36.8%

Bluenose-East
Harvest Interim
Allocation
2015

Photo J. Adamczewski, ENR
E J
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Bluenose-East Estimated/Reported NWT Harvest 2016-2019

Harvest N. Slave Region |Déline, NWT | Total NWT
Season NWT Harvest
2016-2017 |15 bulls 93 bulls, 33 108 bulls, 33
COWS COWS
2017-2018 |10 bulls 0 10 bulls
2018-2019 |[100 bulls* 0 100 bulls

* Pending confirmation from Tticho Government
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Bluenose-East oo
Projected Herd Size o0

in 2021: .
Effects of Potential 5 o
Harvest Levels L

(Assumes Cow Survival of 71.6% and . . . . . . .
Calf Productivity 0.301) Y nual karvest bl and wowe) 8

Annual harvest (bulls and cows)
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Bluenose-East Proposed Harvest Limits 2016 and 2019

Reduction of

= Proposed Proposed
|| Board / Harvest Harvest Limit Harvest 2016
Region Limit 2016 |[2019/2020 to 2019/2020
NWMB/ 340 Caribou |[(GN): 107 Bulls 71 %
Kugluktuk | (No Gender)
SRRB/ 150 Caribou |30 Bulls 80%
- || Déline (80% Bulls)
| WRRB/  |750 bulls 193 bulls 74%
|| Wek’eezhii | (entire herd) | (entire herd)

Government of
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GNWT Supports GN proposal for NU Total Allowable

Calving Area
Annual Range

(oreas Nuna

Harvest of Bluenose-East Caribou (107 Bulls)

Consistent with Taking Care of Caribou Plan

Reflects Herd’s Further Decline 2015-2018

Consistent Reduction in Harvest Limit Across Range
Reflects GNWT Harvest Guidelines Based on Herd Risk

Herd Vulnerability Level

[Veytow — Low Mediur High  VeryHight)

Either Sex Increasing Emphasis on Bull Harvest Bulls Only
More More
Liberal >5% 4% 3% 2% 1% 0 ‘ Conservative
Harvest ,rostricted Harvest as % of Herd Possible  farvest
Harvest Closure

Government of
Northwest Territories



GNWT Bluenose-East Caribou Engagement & Consultation
2018-2019: Overview

« ACCWM (Advisory Committee for Cooperation on Wildlife Management)
Co-Management Boards: Bluenose-East status, Nov. 21, 2018 & Nov. 17, 2019

* Deline Renewable Resources Council, Dec. 11 & 12,2018

Wekweeti & Gameti Jan. 21, 2019, Whati Jan. 22, 2019, Behchoko 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

e Tulita Renewable Resources Council & Sahtii Renewable Resources Board, Jan. 30, 2019

 Lutsél 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

* Wek'eezhii Renewable Resources Board Hearing on Bluenose-East Caribou, April 9-11, 2019

Government of
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Thank You. Questions?

Herd Size
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A Déljne Got’jne Plan of Action

Approved in principle by community resolution, November 4, 2015
First edition — January 8, 2016 edition
With updated Pronunciation Guide (Appendix A) February 25, 2016



Belarewile Gots’é Pekwé
Caribou for All Time
A Déljne Got’jne Plan of Action

November 4, 2015 version
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Mahsi cho!

This ?ekwé Conservation Plan is based on Déljne Got’jne godi (stories) and »e»a (laws and
principles) passed down to us by our 2ehtséoka (grandparents). The Plan was first drafted by a
group of invited Déljne Got’jne leaders and experts during a meeting on July 14-16. The
meeting was co-hosted by the Déljne ?ehdzo Got’jne (Renewable Resources Council), Déljne
First Nation and Déljne Land Corporation, and sponsored by the Species At Risk Stewardship
Fund. The facilitation team was Michael Neyelle, Walter Bayha and Deborah Simmons. Jane
Modeste assisted in ensuring that Dene concepts were properly spelled and as technically
correct as possible when combined with a primarily English text.

The Conservation Coaches Network (CCNet) partnered with NWT Environment and Natural
Resources (ENR) to offer a course in using the Opening Standards for the Practice of
Conservation in Yellowknife in March 2105, which Michael Neyelle and Walter Bayha used in
guiding plan development. Stuart Cowell, a CCNet instructor from Australia with considerable
experience working with aboriginal peoples there, kindly agreed to mentor the facilitation
team.

Mahsi cho to the meeting participants for their dedication to developing a community-driven
plan. The support of the community leaders is crucial to the success of the plan. Even more
important is the support and involvement of the community in joining forces to take action in
2ekwé conservation.

Déljne Pekwé Working Group Members

Michael Neyelle, Chief Leonard Kenny, Alfred Taniton, Dora Blondin, George Baton, Jimmy
Dillon, Raymond Tutcho, Walter Bayha

Technical and Coordination Support

Deborah Simmons (facilitator and technical writer), Dennis Kenny (illustrator), Ed Reeves
(coordination), Jane Modeste (language specialist), Janet Winbourne (technical writer), Lorraine
Land (legal counsel), Micheline Manseau (caribou ecologist), Stuart Cowell (indigenous
conservation planning specialist), Ted Mackeinzo (youth advisor and coordination)
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Signatories to Belarewile Gots’é Pekwé
the Déline Pekwé Conservation Plan

This ?ekwé Conservation Plan was approved in principle by a resolution moved by Wilfred
Kenny and seconded by Chris Yukon during a Déljne Public Meeting held at Dene Naoweré K¢
(the Cultural Centre), Déljne, Northwest Territories, 2:00-5:00 pm, November 6, 2015. The
decision was by a unanimous show of hands.

Present at the meeting were ?ekwé Working Group members, Déljne First Nation Chief and
Councillors, Déljne Land Corporation President and Directors, Déljne ?ehdzo Got'jne
(Renewable Resources Council President and Councillors, elders, youth, 2ehdzo got’jng
(hunters), and other interested community members.

in recognition of the November 6 community resolution, the heads of the three main Déljne
governance organisations are signatories to this plan.

Leonard Kenny, Chief, Déljne First Nation

) BT AT W

Jiﬁfr{ny Dillon, Viég{PresidenTt/, Déljne ?ehdzo Got’jne

Erne ol finess

Gina Dolphus, President, Déllné Land Corparation
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Déljne Belarewile Gots’é Pekwé Planning Participants

Déljne Pekwé Working Group Members
Michael Neyelle, Chief Leonard Kenny, Alfred Taniton, Dora Blondin, George Baton, Jimmy
Dillon, Raymond Tutcho, Walter Bayha

Déljne Got'jne Community Members

A total of 53 people participated in one or all of the following events: July 16 presentation,
November 4 public meeting, December 7 public meeting.

Alfred Betsidea, Alfred Taniton, Alphonse Takazo, Andre Blondin, Andrew John Kenny, Arsenne
Avyha, Bernice Neyelle, Bobby Modeste, Bruce Kenny, Cecilia Tutcho, Chris Yukon, Christine
Wenman, Clarence Tutcho, Danny Gaudet, Danny McNeely, Dave Taniton, David Tetso, Dolphus
Baton, Dolphus Tutcho, Douglas Taniton, Earl Mackeinzo, Ethan Baton, Freddie Vital, Fredrick
Kenny, Gary Elemie, George Baptiste, George Kenny, Gerald Tutcho, Gina Dolphus, Gordon
Taniton, Hughie Ferdinand, James Takazo, Jimmy Tutcho, Joe Blondin Jr., John Tutcho, Jonas
Modeste, Leon Modeste, Leon Takazo, Louie Nitsiza, Mary Rose Yukon, Morris Neyelle, Nathan
Modeste, Neil Mackeinzo, Paul Modeste, Raymond Taniton, Ron Cleary, Russell Kenny, Sidney
Tutcho, Stanley Ferdinand, Stella Mackeinzo, Tahti Bayha, Tommy Betsidea, Wilfred Kenny

Technical and Coordination Support

Deborah Simmons (facilitator and technical writer), Dennis Kenny (illustrator), Ed Reeves
(coordination), Jane Modeste (language specialist), Janet Winbourne (technical writer), Lorraine
Land (legal counsel), Micheline Manseau (caribou ecologist), Stuart Cowell (indigenous
conservation planning specialist), Ted Mackeinzo (youth advisor and coordination), Heather
Sayine-Crawford (wildlife manager/biologist)

A Vasuzuru
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Pekwé ?Pera —Law of the Caribou

Story told by Charlie Neyelle

This story was told to me by se 2jta, my father. ?jta used to say, “Make sure you take good care
of this story and what it says. Learn this »e>a, this law for >ekwé. In the future, when you kill
»ekwé, this is how you must work on »ekwé in the future. You must work this way on >ekwé
until the day you die.

A long time ago there was a Dene couple who had a baby. This baby would cry and cry. The
baby cried so much, the parents became exhausted. They finally fell asleep because they were
so tired. When they woke up in the morning, the baby was gone. They could see his tracks in
the snow, so they followed his trail. The baby’s footprints turned into 2ekwé footprints, walking
across the lake to join the other 2ekwé. Then the parents understood why the baby was crying.
He wanted to join 2ekwé.

The following year, there were really lots of 2ekwé arriving. There in the middle of the herd was
the little boy who had turned into a yarégo (young male »ekwé). The little 2ekwé could see his
parents. He said to beng (his mother), “?éne (mother), don’t worry about me. You can use the
sinew and the babiche from my
body for your sewing.”

And he said to ene hd 7jta h3, “My
skin can be your clothing and your
bedding, you can use it for your
sleeping mat. So, you two, do not
worry about me.”

Finally »ekwé said, “?)ta, when you
work on me, when you cut my

head off, place it in front gently. oot |
For the rest of the body parts, you

cut and place them behind gently. I
Don’t throw the meat behind. _.m

Make sure you carry it and place it
gently behind the head.”

o U/ Mg
This is how the yarégo wanted to ‘& - W
be treated kanats'ezé (when he

was hunted). He was making a law

for himself.

Boy became e Kwe

Belarewile Gots’é ?ekwé — January 2016 edition Page | v



Déljne Got’jnek’s Gokads Glossary

“Our Dene kads (language) is very important to us. Dene kada must be part of our Pekwé
Conservation Plan so that it will be really meaningful for us.” — Alfred Taniton

Note that Dene kad3 has its own meaning and Dene terms do not directly correspond to English
terms. There was a lot of discussion about Dene concepts among the ?ekwé Working Group
members in developing this Conservation Plan. This glossary is a work in progress, and gives
approximate and summary descriptions of the meanings in English.

For a Dene kads alphabet and pronunciation key, see Appendix A.

Dene
2ededahk’s
2edets’é k’aots’erewe

2ehdzo got’jne

?ehdzo Got’jne Gotsé Nakedi

2ehtsda ko

2ekwé

2ekwé gha mahsi ts’jnjwe
2ekwé njrah

2éne

2e’a

2t

Areyoné etoot’jne ats’jt’e.
asj) kats’'injwe

bedzio

belarewile gots’é »>ekwé
Déljne ?ehdzo Got’jne
Dene béré

Dene béré kats’jnywe

Dene kad3d
Dene naoweré
Dene Ts')l)

Denecho ka gok'dta nats'ezé.

diga

gogha horila

G076 begho gots’edé njdé
dza ot’e.
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English

habitat, where people and animals can find good food
governance; we are our own bosses, but we have to follow
the law

hunters, harvesters, trappers

Sahtu Renewable Resources Board (helper of the 2ehdzo
got’jne)

grandparents

2ekwé

ceremonial harvest (we thank the creator for 2ekwé)
caribou make a thundering sound when the populations
return

mother

law, principles, policy

father

We are all one family.

harvesting all things

adult male caribou (big)

caribou for all time

Déljne Renewable Resources Council

traditional Dene foods

alternative harvest (we hunt and gather all kinds of different
Dene foods) — linked to the totality of the Sahti Needs Level
Dene language

Dene knowledge

the whole concept of what Being Dene (being who we are)
means to our grandparents

We have to hunt like our grandparents did. The

wolf

in danger, at risk

When people talk about 2ekwé too much, it’s not good.
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Dene

goregho
ha

Ekaa k’énjt’é ewilat’a kat'a.

mahsi cho

mola

natsezé, kanatsezé
néné

Sahtu

Sahtu Got’jne
tsia

tsida

yarégo

List of Acronyms

DGG
DLC
DRRC
ENR
SMART
SRRB

TTIBRSC
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English

shrubs

and, with

You've harvested the quota, so that’s it — shutting down the
harvest.

thank you very much; welcome; hello

outsider

hunting, hunting something

land, habitat

In this document, mainly refers to Great Bear Lake (in other
contexts refers to the Sahtl Region defined by the Sahtu
Dene and Métis Comprehensive Land Claim Agreement)
Dene of Great Bear Lake

young caribou

female caribou

young male (smaller)

Déljne Got'jne Government

Déljne Land Corporation

Déljne ?ehdzo Got’jne (Renewable Resources Council)

NWT Environment and Natural Resources

Specific, Measurable, Actionable, Realistic, Time-bound
?ehdzo Got’'jne Gotsé Nakedi (Sahtu Renewable Resources
Board)

Tsa Tué International Biosphere Reserve Steering Committee
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Introduction

“In the past we were told, take only what you need. Now things are changing. This is the
first time we’re trying to make a plan like this. If we make one, we need to abide by it.
Maybe it could work.” — Dora Blondin

Sahtugot’jne (the people of Great Bear Lake) are extremely concerned about news that >ekwé
(caribou) populations are declining. The Sahtugot’jne prophets have said that »ekwé will remain
with us as long as we take good care of them. This means that that we must make wise
decisions gogha horila (when they’re in danger). The Déljne ?ehdzo Got’jne (Renewable
Resources Council) is working with our community to make changes so that 2ekwé will decide
to come back. Following the words of Dene »>ehtséoka (our grandparents), we believe that it is
necessary to follow >ekwé »e»a (caribou law) and not people’s law in our action plans.

At the present time, our role in 2ekwé stewardship, and the co-management system set up in
the land claim, are being challenged. We are determined to take action ourselves, whatever
happens, so that 2ekwé will come live with us again. If we strengthen our stewardship
practices, we will be better able to work with our co-management partners in conservation.
This document is a starting point for discussion about how we can best follow 2ekwé »>e»a at
this time.
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How This Plan was Made

“This plan has to be worked on, put together and then go back to the community and say,
“this is what we want.” There have to be future consultations. If we don’t do it right, we are
going to start arguing again in the future about the plan. To avoid that let’s make sure that
what we put into the plan is going to be accepted by the community. The plan must be
good. There is hardly any opposition to it. Everybody must be in agreement with it.” —
Andrew John Kenny

This plan took a lot of work to prepare, with the help of a technical group, a Working Group,
and the community. The technical group met to do homework before and after Working Group
meetings. The Working Group met to provide guidance to the technical group and prepare for
public meetings. The plan is a living document, and it is expected that it will continue to be
revised and updated over time.

The following have been key events in the planning process during 2015-2016:

July 14-16 Déljne ?ekwé Working Group meeting to prepare the first draft
November 2 and 4  Déljne ?ekwé Working Group meetings to review and revise the draft and
prepare for public presentation

November 4 Déljne Public meeting — plan approval-in-principle

November 23 Déljne ?ekwé Working Group meeting to plan for Harvest Policy
implementation with ENR staff (Heather Sayine-Crawford and Leeroy
Andre)

December 7 Public meeting to discuss Harvest Policy implementation

January 6-7 Déljne ?ekwé Working Group meeting to review plan implementation and

Ten Year Vision

The ten year vision is a picture of the future that Déljne Got’jne keep in mind as they take
action so that 2ekwé will come live with us again.

“What we’re putting in this plan is for our future.” — Raymond Tutcho

“We should talk about what vision our elders had in the past. Pekwé are free to roam
wherever they want. As Dene, we’re also free to roam wherever we want, just like 2ekweé,
and there is a relationship between us. We want to continue that good relationship to take
care of each other. If we know that sekwe are declining, how are we going to fix the
problems?” — Walter Bayha

Ten Year Vision: Dene and »>ekwé are free to maintain

their relationships through their own »e?a.
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?ena

When the earth was created, diga (wolf) and >ekwé held a big meeting around the Aklavik area.
Diga said to 2ekwé, "?ekwé should not be on earth any longer." ?ekwé responded, "As long as
we've been here, we've been good and we've eaten well. We've done nothing to you. We have
not destroyed your food. You have lived well off us. So what's wrong with us?"

Diga said, "That's right. There's nothing wrong with 2ekwé. They don't get in anybody's way. So
we shouldn't tell them what to do. Let them graze, and feed, and wander around. Let's not
destroy them completely, because in the future we will need them."

from Pekwé Guli (The Fate of Pekwé), told by William Sewi (Sahtu Atlas, 2005)
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Here are some »e»a (laws or principles) that guide how this plan is designed.

1.

G029 beghg gots’edé njdé dza ot’e (when people talk about caribou too much, it’s not
good). The talk disturbs 2ekwé and they don’t like it. This is true for all animals. When
2ekwé move away, this is a sign that they want to be left alone. ?ekwé make their own
decisions —we’re not the boss of them. We need to give them a rest for as long as it takes
for them to recover. Dene »2ehtséoka say that when they decide to return, 2ekwé nj?ah,
they make a thundering sound.

Dene ts’jl) (who we are, the whole concept of what being Dene meant to our
grandparents) and our way of life includes Dene béré kats’jnjwe (harvesting a wide variety
of country foods), including fish, moose, beaver, muskrat, small game, game birds, and
berries during specific times of the year and depending upon what is most abundant.
Areyoné etdot’jne ats’jt’e (we are all one family). Dene ts’)l) also involves maintaining
strong sharing relationships within our community and with other communities and regions.
?ekwé are our relatives.

Denecho ka gok’ata nats’ezé (we have to hunt like our grandparents did). This means that
the knowledge of respectful practices needs to be taught, learned and practiced by women
and men. The rule that 2ekwé must be treated humanely (for example, they must not be hit
with a stick), needs to be fully understood. Strong leadership is needed to ensure that
natsezé (hunting) decisions are respected.

Dene hd »ekwé hd

What makes people and »ekwé healthy?

Sharing relationships (Dene Ts')l))

Pedets’é k’aots’erewe (governance)

Travelling freely

Living with ekwé

Population cycles to keep the balance (coming and going)
Keeping the land healthy

Asj) kats’injwe (harvesting many different foods) for survival.

Scope

In preparing this plan, Déljne Got'jne seek to achieve these three things:

1.
2.
3.

Build consensus on the community’s vision for the people and >ekwé in the future.
Develop a plan of action that is realistic and supports the vision.

Build support for a Déljne Got'jne approach to 2ekwé conservation within the community,
the region, the NWT, and beyond.
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Our Plan in the Big Picture

?ekwé planning must by law involve aboriginal peoples, since they must be “consulted and
accommodated.” Déljne needs to have its own plan defining the community’s role in
stewardship. We can also be part of larger planning processes that involve other regions that
2ekwé travel through. These include:

e The Bluenose Caribou Management Plan (2014) and Action Plans (now being drafted)

e Federal and NWT Species At Risk Assessments and Listings for barren-ground >ekwé

e Sahtl regional 2ekwé planning, involving ?ehdzo Got’jne Gotsé Nakedi (Sahti Renewable
Resources Board)

Taking Care of Pekwé - The Cape Bathurst, Bluenose-West, and Bluenose-East
Barren-ground ?ekwé Herds Management Plan

During 2007-2013, there was a lot of discussion with communities across the NWT about what
a plan for the “Bluenose caribou” herds should look like. The Advisory Committee for
Cooperation on Wildlife Management (ACCWM), created to share information and coordinate
wildlife management among wildlife management boards in the different regions, took on the
role of developing a Management Plan for the Bluenose herds through a collaborative process
involving 17 communities and 6 land claim areas.

Who Sits on the ACCWM?

The ACCWM was founded through a Memorandum of Understanding for Cooperation on
Wildlife Management signed in 2008 by the Gwich’in Renewable Resources Board, the Tuktut
Nogait National Park Management Board, the Wek’eezhii Renewable Resources Board, the
?ehdzo Got’jne Gotsé Nakedi (Sahtli Renewable Resources Board), the Wildlife Management
Advisory Council-NWT, the Kitikmeot Regional Wildlife Board, and the Nunavut Wildlife
Management Board.

The Taking Care of Caribou Management Plan for the Bluenose herds, often referred to as the
Bluenose Caribou Management Plan (BCMP), was approved by consensus of the participating
wildlife management authorities in November 2014. It sets out the reason for the plan and the
goals that the Plan hopes to achieve, as follows:

While the immediate need for the plan was in response to reported declines in the
herds, the intent is for the plan to address caribou management and stewardship over
the long term. The ultimate goal is to ensure that there are caribou today and for future
generations. The management goals are to maintain herds within the known natural
range of variation, conserve and manage caribou habitat, and ensure that harvesting is
respectful and sustainable.
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The BCMP is a framework for collaborative »ekwé management, laying the foundation for
development of Action Plans. It is based on regional inputs by ACCWM members, as well as
information provided in two companion documents: the community engagement document
“We have been living with the caribou all our lives...” and a science-based technical report.

On July 2, 2015, the Minister of ENR announced that the Government of the NWT would take
the BCMP as “primary guidance on monitoring and management of the Cape Bathurst,
Bluenose West and Bluenose East caribou herds.” The ACCWM has started developing Action
Plans providing more details on how management actions can be undertaken.

The Déljne Plan builds on the BCMP and supports cross-regional Action Planning by providing
specific guidance on what 2ekwé management looks like from a community perspective. It
offers a community vision, community perspectives on the key problems to be addressed, and
actions that the community can help to lead, with support from its co-management partners. It
is important that community plans and accomplishments are shared with other regions and
decision-makers so that there can be recognition of the role that Déljne has to play in
conservation.

Federal and NWT Species At Risk Assessments and Listings

Since 2003 the Government of Canada has had a Species at Risk Act. A Government of the
Northwest Territories Species at Risk (NWT) Act was passed in 2009. The Acts are designed to
work in a complementary way with other legislation and cooperatively with aboriginal people.

In April 2015, the NWT Species at Risk Committee (SARC) released the draft ‘Species Status
Report for Barren-Ground Caribou (Rangifer tarandus groenlandicus) in the NWT’ for review.
The species status report compiles and analyzes
the best available scientific, community and
traditional knowledge on the biological status of
2ekwé, as well as existing and potential threats and

Taking Care of Caribou

positive influences. It includes up-to-date The
) ) ] ) CAPE BATHURST, BLUENOSE-WEST,
information on the following herds: Porcupine, AND BLUENOSE-EAST BARREN-GROUND

Tuktoyaktuk Peninsula, Cape Bathurst, Bluenose EABIBELLHERDS RANAEEN BT RLAN

West, Bluenose East, Bathurst, Ahiak, Beverly

(North and South), and Qamanirjuaq. Advisory Committee for Cooperation on Wildlife
Management

The report identifies many, varied threats currently
having negative impacts on 2ekwé. The threats are
complex, difficult to predict, and many are
expected to increase in the future, such as climate
change. The importance of »ededahk’s (habitat),
and of retaining sufficient good »ededahk’s for

November 3, 2014
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2ekwé to survive, were stressed throughout the report. ?ekwe are scheduled to be assessed
under the NWT Species At Risk Act.

As soon as a species has been assessed as a species at risk, the Conference of Management
Authorities can develop consensus agreements on actions to protect the species or its
sededahk’s. Before reaching an agreement, each Management Authority does the consultation
they are required to do.

If a species is listed as Special Concern, Threatened or Endangered on the NWT List of Species at
Risk, a management plan or recovery strategy must be done. A management plan recommends
objectives for the management of the species. A recovery strategy recommends objectives for
the conservation and recovery of the species. Both types also recommend approaches to
achieve those objectives.

Sahtu Regional Strategy

Already there has been a lot of discussion among the communities of the Sahtl Region about
how people can work together in stewardship of 2ekwé. In addition to all the community inputs
for the BCMP, there was a lot of discussion at the Bluenose West ?ekwé Management Hearing
convened by ?ehdzo Got’jne Gotsé Nakedi in 2007. More recently, Déljne was the host of
Pekwé gho tanats’ed3 — A Gathering for the Caribou on January 27-29, 2015. A regional
leadership meeting on caribou stewardship was hosted by Colville Lake on April 21-22. During
these meetings, there were a number of consensus resolutions that have helped to inform
Déljne’s 2ekwé conservation plan.

Approach

“We need a Deline plan, made by the people of Deline. If it comes from government, people
will never agree to it. Everyone will support it if it comes from Deline.” — Chief Leonard
Kenny

“We have to come up with a plan. If we don’t come up with a plan we are going to continue
arguing with each other, the governments and the people.” — Jimmy Dillon

This plan is developed based on an Open Standards for the Practice of Conservation approach,
keeping in mind that it’s helpful to:

e Trust the process.

e Change the process when it needs changing.

e Own the concepts and language of the process, make it our own.

e The facilitator helps the planners move through the process; leaders who are
knowledgeable about the process and topic have a distinct role in guiding plan
development.
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Michael Neyelle and Walter Bayha have taken a course in the Open Standards, and have
benefitted from mentorship by Stuart Cowell, who works with aboriginal peoples in Australia.
Michael’s and Walter’s leadership is important in adapting the Open Standards to fit Déljne’s
needs.

Program Areas

Four program areas developed for this plan are drawn from a review of the five program areas
identified in the Bluenose Caribou Management Plan (BCMP 2014).

1. ?ededahk’s —the areas of 2ededahk’d and land use are combined, since they are linked in
terms of the ways in which they affect >ekwé.

2. Natsezé — we can’t do much about predators because they need to achieve their own
balance, but it’s important that everyone agrees on a way of supporting good natsezé
practices.

3. ?edets’é K’aots’erewe (Governance) — We are our own bosses, but we have to follow Dene
2e7a. This is not listed as a program area in the BCMP, but is considered to be an important
issue affecting »ekwé stewardship across the regions.

4. Dene Naoweérd (Knowledge) — includes research, education, advocacy and communication.

1. ?ededahk's

4.
Dene

NE )

3. Pedets’é
K’aots’erewe
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Steps in the Process

Following the Open Standards approach, a
structured process is developed here for
each program area. The process looks like
this. We have already gone through the
process more than once, and a lot has been
learned (see the History section below).

1. Define
Issue

History

An important part of planning is looking
back to see what worked and didn’t work. 2. Plan
There are four main periods in the history of
Déljne Got’jne that we can learn from.

1. Old time Dene way of life - ?ekwé hd
Diga hd had a meeting. 3. Act

2. Government comes — natsezé
restrictions, starvation and resistance.

3. Land claim agreement — co-
management, management plan, and
learning across cultures.

4. Self-government —Déljne Got’jne
learning to be who they are in changing
times.

4. Monitor

Stories

Déljne Got’jne have stories that carry the
knowledge and lessons learned across the
generations. A series of keystone stories can
be told and included in the plan in order to
make it more meaningful.

6. Share
Learning

Figure 1: Six Steps in the Process
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Problems We Face

The key problems that we identified for each program area give us an idea of the work that
needs to be done.

Pededahk’s

“If we can take care of this earth, this land, then there’s a good chance »ekwé can survive a
bit longer. The caribou and the Dene people live together. The reason they live together is
because they don’t want the caribou to disappear.” — Alfred Taniton

e Thelandis drier.

e There is more risk of fire.

e There are more goregho (shrubs) on the tundra.

e Development is happening in other areas that 2ekwé travel through.

e There is less 2ededahk’s (good home, habitat) for 2ekwé to survive in.

e ?ehtséo Ayha predicted that ecological and cultural integrity would be at risk in the future.
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Natsezé

“We rely too much on »ekwé; we should be looking at alternatives” - Freddie Vital

“Our natsezé practices have changed during the years. Way back, »ekwé were close. These
days we have to go hundreds of miles to get »ekwé, so the distance alone is becoming a
factor. We should get together and come up with a community ndtsezé, rather than people
going individually” — Raymond Tutcho

“Monitoring natsezé is very important. We need to have a plan for both ndtsezé and
monitoring — both could be done through a community natseze.” — Michael Neyelle

e The tag system brings back memories of the colonial days.

e Natsezé restrictions can lead to an erosion of people’s way of life and relationships with
sekwé.

e The »ekwé migration is being disrupted by increased presence of »ehdzo got’jne in the
Déljne District and in other regions.

e Natsezé practices have changed with airplanes and skidoos, so there’s more natsezé of tsida
(female caribou) in spring.

e In other regions, 2ekwé natsezé is being restricted.

e A culture shift is needed to address changes in 2ekwé populations and maintain good
relationships with our neighbours.

e Natsezé monitoring is needed to keep track of our relationship with >ekwé.

Pedets’é K'adots’erewe

“People need to come together and then decide what to do; we need to fix this problem in
the community. We need to get people to work together.” — Michael Neyelle

“Now we’re having problems. And if we want to deal with it, we need to do it together. We
need to come together as one because as aboriginal people we all depend on »ekwé.” —
Morris Neyelle

“Government has to support our plan. They should listen to us. We shouldn’t always be the
ones who are accepting their ideas. They have to accept some of our ideas, as people who
have lived in this area since the beginning of time. If, as the case may be, there is a decline
in the caribou herd, as responsible parents, elders, we can tell our young people not to
harvest that many. All of us can agree to this plan. | agree that it should be us, the
community, that makes the decision, not the mgla government.” — Alfred Taniton

e There is confusion about governance processes at various scales (family, community,
region, territory, federal).

e A crisis management approach has led to top-down decisions by ENR.

e The allocation system has led to a cross-regional competition for 2ekwé quota.

e Families are competing for 2ekwé quota.
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e There is a lack of trust and confidence to work with decision-makers.
e There is a lack of consensus among community leaders.
e Sahtl communities are not working together.

Dene Naoweérd
“We should learn the ways of »ekwé, study »ekwé.” — Raymond Tutcho

“We know science is good, but elders don’t feel comfortable with the way scientists do their
research. To fix that, elders need to know exactly what kind of information the scientists are
gathering .... Our knowledge comes from the wildlife and the land.” — Jimmy Dillon

“What we are doing here is making a plan for the chief to go by, so the responsibility would
be to communicate this plan. That’s where the chief would come in when he travels around,
for people that are interested in this plan that we are putting together for this caribou.
Once we put this plan together we can share it.” — Raymond Tutcho

e People need to gain a better understanding of the changing environment.

e The old systems for passing on traditional knowledge and skills are not as strong as they
used to be.

e We’'re worried about our young people and whether they’ll be able to hunt in the future.
Will there be caribou for them to hunt? Will they have the skills they need?

e There is a lack of understanding of the Déljne approach in other regions.

A Message from the Youth
by Ted Mackeinzo, Déljne ?ehdzo Got’jne Intern

When on a hunting trip or just going out on the land, you should involve youth. Describe the
land, the names and the importance of the area. Please describe it in both Dene language and
English so the youth can better understand and gain knowledge and wisdom.

The youth don’t mind if they don’t get paid. They just want to be given chances to go on the
land. Most youth don’t own any survival gear. So please help our youth by providing rides, a
place to sleep, and meals for the trip.

Taking our youth on the land to hunt, trap, fish and monitor will support the ?ekwé
conservation plan because it will teach the youth how we take care of our land, ensuring our
culture and traditions are preserved. That’s how we can make sure the caribou will come back.

Belarewile Gots’é ?ekwé — January 2016 edition Page | 12



Workplanning: A Path to Conservation

“We also have to think about how to take good care of »ekwé. If we waste what we kill,
2ekwé will know and next time he will never come back.” — Charlie Neyelle

“The plan has to be powerful to make sure that >ekwé. don’t disappear. This is what we
care about — that it’s going to be there in the future.” — Morris Neyelle

“It’s so important that we come up with a strong conservation plan for ekwé. As Dene
people we’ve always respected »ekwé .... For the future we need to cooperate and work
together and we need to communicate with as many people as we can.” — Alfred Taniton

We need to have a clear path for putting our ?ekwé Conservation Plan into action. There are a
lot of challenges that face the community in achieving its vision for the people and >ekwé. In
each of the four program areas we need to decide what we want to achieve. The goals and
strategies we identify need to be SMART.

Specific — be clear what the goal is about
Measurable — you can measure progress
Actionable- it’s a thing you can do

Realistic- it is actually possible
Time-bound — you know when it will be done

A good workplan answers the following questions:

What are the priority actions (things that are easy to do, or most urgent)?
How can the objectives and strategies be achieved?

Who should lead the work, who should be involved

When can the actions take place?

What are the funding supports and constraints?

How should the process be monitored, adapted, shared?

oA WNRE

The Workplan is a living document that will develop over time as priority actions are
accomplished and new priorities emerge, or as opportunities arise. Some activities are already
underway through other processes, so don’t need to be prioritized as new initiatives.

In this version of the Conservation Plan, the Déljne community is prioritizing new program
initiatives related to the Natsezé program area, since this is a time-sensitive and especially
challenging issue that requires strong governance. Appendix B, “?ekwé Natsezé ?e?a” is
Déljne’s harvesting policy. Appendix C, “Déljne ?ekwé Code” summarizes the policy so it can
more easily be applied in practice. Appendix D, “Practicing our ?ekwé Natsezé ?e»a” documents
some of the work that was done to refine and add more detail the first version of the policy in
response to questions from ENR.
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Note: A list of acronyms used in the following workplan is provided on page vii.

Health — Dene, Pekwé, Néné

Objective Strategy Lead(s)

1. DGG achieves International e Secure funding to support staffing | TTIBRSC
Biosphere Reserve status for capacity (complete, from Pew
Sahtu watershed by 2020 to take Foundation).
care of 2ekwé and néné. e Lobby territorial and federal

governments and UNESCO.

2. DGG’s Destination Déljne e Business plan Destination
ecotourism program self- e Expansion to muskox natsezé Déljng/ DLC
sustaining by 2020. e Training for guides

e Marketing

3. DRRC identifies critical 2ededahk’d | e Critical »ededahk’d mapping. ENR/ DRRC
for »ekwé to be submitted to
Sahtu Land Use Planning Board for
inclusion in the Five Year Review,
by 2018.

Natsezé

Objective Strategy Lead(s)

1. DRRC establishes level and e Calculate Minimum Needs Level | DRRC/ SRRB
protocol for ekwé gha mahsi (DRRC and SRRB).
ts’jnywe and sharing by fall 2016. e Define 2ekwé gha méahsi ts’jnjwe
For details on progress in this target, and sharing protocol.
program area since the Belarewile | ¢ Develop policy for distributing
Gots’¢ Pekwe¢ plan was first CHAP funding to »ehdzo got’jne.
drafted in July 2015, see e Develop policy for visiting
Appendices B-D. »ehdzo got’jne.

2. DRRC has established robust plan | ¢ Meeting with SRRB and ENR to DRRC/ SRRB
for asj) (all species) kanatsezé develop monitoring plan,
monitoring by fall 2016. including lessons learned from

past experience (Sahtu Harvest
Study completion project,
already funded).
e Establish health monitoring
program as a means of
monitoring natsezé.
3. DRRC develops and implements e Promote work toward DRRC/ENR

protocol for on-the-land

certification of environmental
monitor trainees.
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Objective Strategy Lead(s)
monitoring of »ekwé herds by ¢ Include design for note taking
2016, in partnership with ENR. and reporting, and
interpreting/drawing conclusions
from observations.
4. DRRC hosts asj) kats’ injwe e Funding proposal to ENR. DRRC
gathering and awards ceremony
by June 2016 to monitor plan
implementation and review the
plan, combined with a celebration
of people’s relationships with
2ekwé.
5. DLC continues moosehide and e DRRC continues hide collection DLC/DRRC/
2ekwé hide tanning program, program. Destination
promotion of alternate country e Muskox outfitting and Deline/ DLC

foods, and muskox natsezé.

subsistence natsezé.
e Country food security program.

Governance

Having a strong approach to governance will help to structure positive relationships within the

community, with other Sahtu Region communities, with the SRRB and ENR, and with aboriginal
user groups outside the region. Déljne has its own strengths in governance to build on, and can
also use co-management processes (such as the ACCWM/Bluenose Caribou Management Plan),
and Species At Risk Act as mechanisms for achieving governance objectives.

Objective Strategy Lead(s)
1. DRRCfinish, validate, and e July 14-16 Working Group meeting DRRC
build support for Déljne’s and public presentation.
?ekwé Plan by fall 2015. e Review by DFN, DLC and DRRC through
presentations by Walter and Mike.
e Review by SRRB, SSl and ENR.
2. Review ACCWM Action Plan | e Assess how Action Plan might affect DRRC /SRRB
relevant to BNE »ekwé by the Déljne plan; provide comments to
December 2015. SRRB.
3. Review Species At Risk e Assess how Assessment Report might | DRRC /SRRB

Barrenground ?ekwé
Assessment Report by
December 2015.

affect the Déljne plan, whether/how
2ekwé should be listed; provide
comments to SRRB.
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Dene Naowérad

Objective Strategy Lead(s)
1. By fall 2015, DRRC has e Letter by ACCWM requesting photo DRRC/ SRRB
reviewed results of ENR census results as soon as possible
2ekwé census. (preliminary results show more
decline).
2. By 2017, the DRRC and e Develop research questions and DRRC/ SRRB
SRRB are leading a research objectives.
and education program to e Prepare a Letter of Intent for the
learn about >ekwé ecology Cumulative Impact Monitoring
in partnership with Dr. Program (SRRB with DRRC) — fall 2016.
Micheline Manseau (Parks | @ Prepare a Letter of Intent for the
Canada and University of SSHRC Partnership Fund (SRRB with
Manitoba). DRRC) — winter 2016.
e Consider submitting proposals to
NSERC (SRRB).
3. By 2017, the DRRC has e Meet with Canadian Boreal Initiative to | DRRC/ CBI
hosted an environmental develop training plan (SRRB and DRRC).
leadership training course in | @  Submit funding proposal.
partnership with Canadian
Boreal Initiative.
4. By 2016, DRRC has hosteda | ¢ Meet with ENR to develop training DRRC/ ENR
hunter skills course in including Sight Your Rifle event (SRRB
partnership with ENR. and DRRC).
5. By 2016, DRRC has e Meet with Andrew Spring to plan the DRRC/ SRRB

completed Food Security
research project in
partnership with the SRRB
and Wilfrid Laurier
University, and developed
country foods and sharing
promotional materials.
Funding already secured.

research timing, questions, objectives
and methods. (Andrew is back from
vacation on July 20.)
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Learning as We Go

How are we going to check whether our plan is working, and follow up on lessons learned by
making changes to the plan? We know that there will be problems, and we’ll learn a lot along
the way. In order to move forward, we need to trust each other and work together on solutions
for each problem that comes up.

It’s important to review the plan often to see what’s working, what’s not working, how we are
progressing on our objectives, and plan our next steps. We started working on this plan in July
2015, so our first six month review was planned for January 2016. Also, according to our
Natsezé ?e»a, we've planned a meeting when we think that Bluenose East natsezé has reached
100 in order to discuss harvesting the final portion of the allocation, and ekaa k’énjt’é ewilat’a
kat’a (you’ve harvested the quota, so that’s it — shutting down the harvest).

Every meeting of the ?ekwé Working Group, there has been a chance to look back on progress
and challenges in implementing the plan. Every Working Group and public meeting since July
2015 has addressed new problems and questions that have arisen in the planning and
implementation process. Solutions have been developed for problems, and more details have
been provided. The plan is truly a living document that is regularly being revised and updated.

During meetings of the Working Group and ?ehdzo Got’jne on January 6-7, it was recognized
that there were major obstacles to implementing some of the objectives outlined in the ?ekwé
Natsezé ?e»a and Déljne ?ekwé Code (Appendices B and C) during the first year of the plan. In
particular, it will take time to build capacity and skills in certain areas, including with younger
hunters and with respect to the community’s efforts to include caribou health samples as part
of the hunting process. The Working Group emphasized that a lot of advance planning and
collaborative effort is needed to make more progress during the 2016-2017 harvest season,
drawing upon lessons learned this year.
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APPENDIX A: Déljne Got’jnek’s Gokada Alphabet and
Pronunciation Key

Note: This summary is a work in progress, and will be refined in collaboration with community
and university linguists. Thanks to Keren Rice, Ingeborg Fink and Maida Percival for their
assistance. For more information about Déljne Got’jnek’a gokad3, see
http://dobes.mpi.nl/projects/deline/lanquage/.

Déljne Got'jne kadd (language) is a dialect in the Athapaskan or Dene language family known to
linguists as “North Slavey.” Within the community, there is variation in how people speak, since
the different families have historically travelled from different places — but people understand
each other very well.

In the Northwest Territories, an effort to standardize spelling systems in Dene kada was
initiated in 1987, and a report was completed in 1990%. Although many elders had learned to
write in the syllabics system introduced by missionaries, language specialists agreed to use a
transfer from English spelling system that would more precisely represent the sounds in Dene
kad3 as a tool for keeping the language alive.

The best way to learn the pronunciations is to listen to fluent speakers. Although the Dene
alphabet looks somewhat similar to the Roman alphabet that we use for English, the
pronunciation often sounds different than English. We thank Dr. Keren Rice and the authors of
the Dogrib Dictionary? for their contributions to this pronunciation key.

The Alphabet

The Dene kad3 is missing some of the regular English alphabet, and some are added. There is a
silent letter called a “glottal” or “click” 2 which comes first in the alphabet, along with nasalized
vowels, a “shwa” 9, a “crazy” or voiceless t, and several “double consonants” and “glottalized
consonants.”

7 (glottal)agbchch’ddldzeegghgwhi)jkk kwkw' Itmnooprsshtt'tt
tftsts" uywwhxyzzh

I NWT Education, Culture and Communications, 1990. Reports of the Dene Standardization Project. Yellowknife,
NWT: Government of the NWT.

2 Tticho Community Services Agency. 2007. Reading and Writing in Thicho Yatii: Thcho K’éé Ets’eett’ée xé Enjhtt’é K'e
Yats’ehti. tlicho.ling.uvic.ca.
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Pronouncing the vowels

a Dene words: Sahtu, jta ‘father’; English words: ‘father’

e Dene words: bedzio ‘adult male caribou’; English words: bet
E) Dene words: kadd ‘language’; English words: bay

o] Dene words: denecho ‘grandparents’; English words: toe

u Dene words: tu ‘water’; English words: boo!

Nasalized vowels are made through the nose, and they sound like you have a cold. They are
written with a little hook under the vowel. English does not have nasalized vowels that are like
the Dene ones.

gots’e ‘from a place’
gots’é ‘to a place’

You also need to write ‘tone.’ This tells you if your voice must go up or down. It is written with a
slanted line above the vowel that is used if your voice is higher on the vowel. English does not
have tones.

jih ‘mitts’ jih ‘hook’

Pronouncing the consonants

Many of the consonants are pronounced very much like they are in English. Listen to the Dene
words to hear what the consonants sound like. An English word with a similar sound is also
given if there is one, but some of the sounds are not found in English.

? ?ah ‘snowshoes’, se?aa ‘my snowshoes’ uh-uh

b ba ‘knife, bekwi ‘his, her, its head’ boy

ch cho,‘rain’; necha ‘it is big’ chop

ch’ ch’oh ‘porcupine’, bech’a ‘away from it’ no English sound
d do ‘river’, seda ‘my eye’ day

dl dlo, ‘mouse’ no English sound
dz dzene ‘day’, sedzee ‘his, her heart’ beds

g gah ‘rabbit’, begoné ‘his, her arm’ go

gh seghu ‘my tooth’ no English sound
h hehji ‘I sing’ hi

j jie ‘berries’ jar

k ko, ‘fire’, ?ehka ‘boy’ cat

k’ k’oh ‘cloud’, sek’oh ‘my neck’ no English sound

kw kwa ‘rock’, ?ekwé ‘caribou’ queen
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kw’  kw’i ‘mosquito’, sekw’ené ‘my bone’ no English sound

I selda ‘my hand’ line

1 lue “fish’ no English sound

m mahsi ‘thank you’, 7ama ‘mother’ make

n ne ‘land’ net

r sets’aré ‘my hat’ no English sound

s sah ‘bear’ sing

sh shih ‘mountain’ ship

t te ‘ice’, setd ‘my father’ toe

t’ t'o ‘paddle’, ?it’6, ‘leaf’ no English sound

t tle “lard, oil’ no English sound

t¥ t¥'uh ‘rope’ no English sound

ts tsa ‘beaver’, tse ‘wood’, ?its’é ‘moose’ cats

ts’ ts’a ‘hat’ no English sound

w sewé ‘my liver’ wind

wh  whé ‘star’ no English sound
xah ‘goose’ no English sound
ya ‘louse’, seya ‘my son’ yes

z sizi ‘my name’ zip

zh zha ‘louse’ beige

Consonants with no English sound

For the new/unusual sounds, “gh,” “zh,” “crazy |,” glottals, and double consonants, it’s helpful
to describe how these sounds are made in the mouth and throat.

Crazy |

The crazy | or “t” is one of several consonants in Dene kad3 that are made by the flow of air in
the mouth. The crazy | is pronounced like a “breathy |I” with air pushed out while the tongue is
in the position for pronouncing the | sound. It’s like a “sh” sound and | squished together, as in
the Yiddish word “schimozzle.”

Glottalized consonants, “clicks,” or ejectives?

Altogether, about 17% of the world’s languages have glottalized consonants or consonants with
“clicks” like in Dene kad3, but not English. There are a variety of kinds of glottalized consonants,
and the kind that are used in the Dene kad? are called “ejectives” by linguists. This is when

there is a stoppage in the voice box. The glottalized consonants in Sahtu Got’jnek’s gokads are:

3 Thanks to Maida Percival, whose research comparing Déljne Got’jne and Oromo glottalized consonants as
described in Sahtu Gotjch'adii - Wildlife of the Sahtt Region Facebook posts on May 2, 2014, October 24, 2014 and
February 18, 2015 was used for this section. www.facebook.com/SahtuWildlife.
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ch’ k' kw’ t’ t¥’ ts’

In order to practice making an ejective sound, start by holding your breath. Now, while you're
still holding your breath, try to make a "k" sound. Make the sound as loudly as you can, so that
somebody sitting next to you can hear it. Now relax and breathe again. Congratulations! You've
just made an ejective k’“. Practice the same thing with a “t” sound, and you can pronounce

4

“got’jnek’s.

English speakers often over-pronounce ejectives, and Dene kad3 speakers often pronounce
them very subtly. So sometimes English speakers can’t hear Dene people pronouncing ejectives,
and often Dene speakers smile when they hear English people trying to pronounce them.

Here are diagrams of Dora Blondin pronouncing the words té and t’é, “ashes, charcoal.” There
is a burst, followed by a very short silence for the ejective t'.

Double consonants

The following double consonants are part of the Dene kad?d language:
ch dl dz dz gh gw kw sh tt ts wh zh

Most of the double consonants are easy to figure out how to pronounce because they’re similar
to English. One of them, “tt,” has a crazy | which is described above. There are also two double
consonants, “gh” and “zh,” that don’t have equivalent sounds in English, but are similar in kind
to other English consonants with an “h,” including “ch,” “sh,” and “wh” (linguists call this kind
of sound a “fricative”).

The “gh” sound is a “breathy g” pronounced with the back part of the tongue touching the back
part of the roof of the mouth similar to making the sound for “g” but more lightly, and air
pushed through to make a soft sound, almost like a gurgle.

The “zh” sound is an “breathy z” pronounced with the tip of the tongue touching the front of

the mouth behind the teeth similar to making the sound for “z” or “j” but more lightly, and air
pushed through to make a soft sound, like treasure.

4 Source: Karen Steffen Chung citing Peter Ladefoged,
http://homepage.ntu.edu.tw/~karchung/Phonetics%2011%20page%20four.htm.
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APPENDIX B: Pekwé Natsezé ?era —
Harvest Policy

Belarewile Gots’e ?ekwé — Caribou for All Time

Approved in principle by Déljne Got'jne public meeting, November
4, 2015. Reviewed and updated based on discussions at December 8 public meeting.

Preamble

“We don’t just go out for natsezé — we go out because we love our Dene néné”
— Alfred Taniton

Whereas 2ekwé populations have been rapidly declining and Déljne Got'jne are preparing a
community conservation plan for ekwé, and the Déljne ?ehdzo Got’jne is responsible for
leading implementation of the plan under Chapter 13 of the Saht( Dene and Métis
Comprehensive Land Claim Agreement, the Déljne ?ehdzo Got’jne is hereby exercising its
power to establish a Pekwé Natsezé ?e»a (Caribou Harvest Policy) as one mechanism for
implementing the plan.

In order to ensure consistency with the land claim agreement, the 7e?a is structured according
to the clauses describing ?ehdzo Got’jne powers under 13.9.4, with the addition of clauses
regarding the provision of funding support from the Community Harvest Assistance Program
(CHAP).

This 2e?a is complemented by the Déljne ?ekwé Code (Appendix C), which summarizes the
policy so it can more easily be applied in practice.

The Déljne ?ehdzo Got’jne recognizes that although it is the lead community organisation for
natsezé management, the success of this »2e»a will depend on support from other community
leadership organisations, elders, 2ehdzo got’jne and women, youth, and ENR. This »e?a needs
to be combined with a strong Dene Naowerd program, including research, communication, and
education.

Objectives

The land claim establishes the ?ehdzo Got’jne “to encourage and promote local involvement in
conservation, natsezé studies, research and wildlife management in the community” (13.9.1).
This is supported by the larger objectives of Chapter 13 in wildlife conservation and natsezé
(13.1), and the overarching land claim objective listed in Chapter 1 to “to recognize and
encourage the way of life of the Sahti Dene and Metis which is based on the cultural and
economic relationship between them and the land” (1.1.1c). For this reason, the ?ekwé Natsezé
?e»a addresses both conservation measures to reduce negative impacts on 2ekwé populations,
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but also ways of supporting the vitality of Dene béré kats’jnywe (alternative subsistence
harvest).

?ena

Natsezé is not a cause of decline, but Déljne Got'jne have always managed natsezé to sustain
populations for the future. This policy is founded on four main »e»a (laws or principles) based
on the teachings of ?ehtsda (Grandparent) Bayha.

5. G029 beghq gots’edé njdé dza ot’e (when people talk about ekwé too much, it’s not
good). The talk disturbs 2ekwé and they don’t like it. The problem is with the people, not
2ekwé. When >ekwé move away, this is a sign that they want to be left alone. We need to
give them a rest for as long as it takes for them to recover. Dene 2ehtsda ka say that when
the populations return, 2ekwé nj»ah, they make a thundering sound.

6. Dene ts’jl)j (who we are, the whole concept of what being Dene meant to our
grandparents) and our way of life includes Dene béré kats’jnjwe (harvesting a wide variety
of country foods), including fish, moose, beaver, muskrat, small game, game birds, and
berries during specific times of the year and depending upon what is most abundant.

7. AreygQné etoot’jne ats’jt’e (we are all one family). Dene ts’jlj also involves maintaining
strong sharing relationships within our community and with other communities and regions.

8. Denecho ka gok’3ta nats’ezé (we have to hunt like our grandparents did). This means that
the knowledge of respectful practices needs to be taught, learned and practiced by women
and men.

Approach

“To restrict ourselves, to say we can’t harvest what our needs are, that needs to be talked
about. We need to talk about about a way to do it. We have to be fair. We can’t be
unilateral in making rules. We have to do it together.” — Alfred Taniton

The approach guiding this 2e»a is twofold:

1. Maintenance of a limited 2ekwé gha mahsi ts’jnjwe to maintain Dene ?e»a and spiritual and
teaching relationships with >ekwé.

2. Support for Dene béré kats’jnjwe (alternative harvest) and sharing in order to maintain and
strengthen Dene Ts')lj (Being Dene) and social relationships.

?era Topics
The following 2e7a topics are included in this document:

1. ?ekwé gha mahsi ts’jnyjwe hd Dene béré kats’jnywe hd (ceremonial harvest and Sahtu
Needs/alternative harvest)
2. ?ekwé Natsezé Methods
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3. Season and Location of ?ekwé Natsezé
4. Natsezé Monitoring and Enforcement

Pera 1: Pekwé gha mahsi ts’jnywe hd Dene béré ts’jnjwe hd (ceremonial
harvest and Saht( Needs/alternative harvest)

The Déljne ?ehdzo Got’jne recognizes that the land claim agreement provides a mechanism for
protecting Dene and Métis natsezé rights through a formula that establishes the Sahtu
Minimum Needs Level. However, the community wishes to ensure that 2ekwé are there for
future generations, and for this reason supports a reduced and coordinated >ekwé gha mahsi
ts’jnywe (ceremonial harvest) instead of subsistence natsezé to serve “minimum needs.” Dene
béré kats’jnywe to compensate for this shift is supported.

11

1.2

13

1.4

1.5

The only »ekwé natsezé supported by Déljne Got'jne for the next two years will be
2ekwé gha mahsi ts’jnjwe; there will be no subsistence 2ekwé natsezé, pending review
of new »2ekwé status data.

?ekwé gha mahsi ts’jnjwe is supported for a maximum of 150 Bluenose East »ekwé and
50 Bluenose West »ekwé according to specified methods, seasons, and locations as
outlined below. ?ekwé gha mahsi ts’jnjwe will be planned with elders, will be led by
experienced »ehdzo got’jne, and will involve youth. A natsezé meeting will be held with
elders to discuss the success of the hunt, the health of the herd, and the teaching of
traditional skills and knowledge. The total CHAP budget for »ekwé gha mahsi ts’jnjwe
will be $10,000.

Dene béré kats’jnywe is supported with a focus on fish, moose, muskoxen, furbearers,
waterfowl, game birds, as well as wild berries and plants and community garden
produce. Organised seasonal natsezé trips including youth and elders will be conducted
linked to the whitefish runs and geese and duck seasons. Traditional food preservation
methods and sharing practices will be part of the Dene béré kats’jnyjwe program. The
total CHAP budget for organised seasonal natsezés is $14,000. Where possible,
supplementary funds will be sought.

A Dene Ts')lj awards program is established for families, 2ehdzo got’jne or 2ehtsda ka
that demonstrate excellence in practicing Dene ?e?a and conservationist natsezé
traditions. The total CHAP budget for the Dene Ts’jlj awards program is 55,000.

Muskoxen, moose, and todzi full health sample kits are compensated $150. Muskox
hides are purchased for a maximum of $200 for large and high quality hides.
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?era 2: Pekweé gha Mahsi Ts'jnjwe Methods

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

“People had their own system of sharing before any mola came around. Someone would go
around with a packsack full of fish, or a load of wood.” — Alfred Taniton

?ehdzo got’jne should travel with snowshoes to make it possible to pursue and kill
wounded animals; the Déljne ?ehdzo Got’jne will distribute snowshoes to »ekwé >ehdzo
got’jne. The total initial CHAP budget for snowshoes is 52,000 for 10 sets of high quality
traditional snowshoes and harnesses. The Déljne Land Corporation and First Nation will
plan a training workshop in snowshoe making.

?ehdzo got’jne should travel safely and well prepared, at minimum with the following
equipment: a sleeping bag, an ax, matches, and a packsack with first aid kit, extra
clothing, and food.

No wastage is permitted. ?ehdzo got’jne should bring back and share as appropriate all
usable parts of 2ekwé as our ancestors did, including hides. An incentive program for
hide purchase will be established.

?ehdzo got’jne should not stress 2ekwé by chasing them, since this affects meat quality,
leads to vulnerability to predators, and can lead to earlier death.

There will be no natsezé of the larger bedzio that are important for taking care of the
herd. Only smaller yarégo natsezé is permitted.

Traditional protocols for respectful behaviour around >ekwé should be practiced, as
taught by elders, including:

e Do not hit 2ekwé with a stick.

e Women do not step over blood.

e Thank the ancestors and »ekwé for a successful natsezé.

e Do not leave gut piles on lakes.

e Dispose of bones respectfully in the bush, under a tree — bones should not be

put in the garbage, on roads, or in the garbage dump.

The shift to 2ekwé gha mahsi ts’jnjwe means that traditional sharing practices must be
renewed, since 2ekwé is no longer the major subsistence food. Family elders should
have responsibility for ensuring that natsezé is properly processed and shared according
to tradition.

A mentoring or “buddy” system will be used. This way, less experienced »ehdzo got’jne
are properly taught and monitored to ensure that our natsezé »e»a is respected.
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?era 3: Season and Location of Pekwé Natsezé

3.1

3.2

?ekwé gha mahsi ts’jnjwe will take place during the fall/winter to for only yarégo
(smaller males).

Natsezé will be focused at ?ehdajla and Neregha/Enaka Tué areas. ?ekwé when they are
in the Tekacho and Jtséré TUé areas will be allowed to rest and renew their health for
travel to the calving grounds. Allocations of gas to »ehdzo got’jne for >ekwé gha mdhsi
ts’inyjwe will accommodate the additional distance required to reach the ?ehdajla and
Neregha/Araka Tué areas.

?era 4: Natsezé Monitoring and Enforcement

4.1

4.2

4.3

4.4

4.5

4.6

Natsezé numbers, sex and location will be reported to the Déljne ?ehdzo Got’jne and in
turn, natsezé will be reported to the Déljnegot'jne Government and ?ehdzo Got’jne
Gotsé Naked.

A community self-regulation approach will be used, in which the community will stop
natsezé once the limit is reached.

A strong education program will be developed to ensure that people understand and
respect Déljne’s self-regulated natsezé limit.

When the community has reached a threshold of natsezé 100 Bluenose East 2ekwé, a
community meeting will be called to plan for harvesting the final portion of the >ekwé
allocation, and closure of natsezé once this is reached.

?ehdzo got’jne are required by the community to bring back health sample kits,
including documentation. An award of S50 will be provided for return of health sample
kits.

?ehdzo got’jne who violate this 2e2a may be denied future CHAP funding support. The
community will consider traditional restorative means of supporting respect for the
community 2ekwé natsezé »e»a. Referral to ENR will be a last resort.
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APPENDIX C: Déljne ?Pekwe Code

A. Preamble

Whereas...

I.  The people of Déljne, Déljne Got’jne, have a deep understanding of the land, the water
and the animals. With this understanding comes a tremendous respect for the food that
nature provides.

II.  Déljne Got’jne have for centuries managed their relationship with the land, water and
animals by way of the community’s own laws that reflect their respect for the food that
nature provides.

lll.  Section 1.1.1(c) of the Sahtu Dene and Métis Comprehensive Land Claim Agreement
provides that an objective the Land Claim Agreement is to recognize and encourage the
way of life of the Sahtd Dene and Metis, which is based on the cultural and economic
relationship between them and the land.

IV.  If one thing could be singled out that binds Déljne Got’yjne most strongly to their land
and heritage, it would be their relationship with 2ekwé (caribou).

V. Déljne Got'jne are extremely concerned about news that »ekwé populations are
declining.

VI.  Section 13.9.1 of the Sahtu Dene and Métis Comprehensive Land Claim Agreement
provides that there shall be a Renewable Resources Council in each Sahtd community to
encourage and promote local involvement in conservation, harvesting studies, research
and wildlife management in the community.

VII.  Section 13.9.4 of the Sahtu Dene and Métis Comprehensive Land Claim Agreement
provides that a Renewable Resources Council has the authority to manage the local
exercise of Participants’ harvesting rights, including the methods, seasons and location
of 2ekwé harvests.

VIIl.  Section 13.9.6 of the Sahtu Dene and Métis Comprehensive Land Claim Agreement
provides that local Renewable Resources Councils shall participate in the collection and
provision, to government and the Sahtu Renewable Resources Board, of local harvesting
data and other locally available data respecting wildlife and wildlife habitat.

Therefore the Déljne ?ehdzo Got’jne sets forth here a Déljne ?ekwé Code for 2015-2017 (“the
Code”).
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B. Definitions and Interpretation
1. Inthis Code,
“?e?a” means Dene law or policy.

“?ehdzo Got’jne Gotsé Nakedi” means the Sahtl Renewable Resources Board for the purpose
of this Code and means the Renewable Resources Board as described in 13.8 of the Sahtu Dene
and Métis Comprehensive Land Claim Agreement.

“?ekwé” means barren-ground caribou.

“?ekwé gha Mahsi Ts’jnjwe” has the same meaning as “Ceremonial Harvest” for the purpose of
this Code and means the harvest of 2ekwé where, as distinct from subsistence harvests, the
sole purpose of the harvest is to maintain the relationship of Déljne Got’jne with »ekwé¢, and
where the methods, seasons and locations of said harvest are outlined in this Code.

“Alternative Harvest” has the same meaning as “Dene Béré Kats’jnywe” for the purpose of this
Code and means the harvest of fish, moose, muskoxen, furbearers, waterfowl, game birds, wild
berries, plants, and other community garden produce, and is linked to the totality of the Sahtu
Needs Level;

“Bedzio” means an adult male caribou.

“Bluenose East Area” means the Caribou Management Zone S/BC/03, as set forth in the Big
Game Hunting Regulations, NWT Reg 019-92 under the Wildlife Act, SNWT 2014, c 3.

“Bluenose West Area” means the Caribou Management Zone S/BC/01, as set forth in the Big
Game Hunting Regulations, NWT Reg 019-92 under the Wildlife Act, SNWT 2014, c 3.

“Ceremonial Harvest” has the same meaning as “?ekwé Gha Mahsi Ts'jnyjwe” for the purpose of
this Code, and means the harvest of »ekwé where, as distinct from subsistence harvests, the
sole purpose of the harvest is to maintain the relationship of Déljne Got’jne with »ekwé¢, and
where the methods, seasons and locations of said harvest are outlined in this Code.

“Déljne ?ehdzo Got’jne” has the same meaning as “Déljne Renewable Resources Council” for
the purpose of this Code and means the Renewable Resources Council established by Section
13.9 of the Sahtu Dene and Métis Comprehensive Land Claim Agreement.

“Déljne Got'jne” has the same meaning as Déljne Participant(s) under the Sahti Dene and Métis
Comprehensive Land Claim Agreement for the purpose of this code.

“Déljne Renewable Resources Council” has the same meaning as “Déljne ?ehdzo Got’jne” for
the purpose of this Code and means the Renewable Resources Council established by Section
13.9 of the Sahtu Dene and Métis Comprehensive Land Claim Agreement.
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“Dene Béré Kats’jnjwe” has the same meaning as “Alternative Harvest” for the purpose of this
Code and means the harvest of fish, moose, muskoxen, furbearers, waterfowl, game birds, wild
berries, plants, and other community garden produce, and is linked to the totality of the Sahtu
Needs Level.

“Dene Ts’jl) Awards Program” means a program established to recognize families, hunters,
harvesters, trappers, elders and others who demonstrate excellence in practicing Dene law
and/or conservationist hunting or harvesting traditions.

“Harvest” means hunting in accordance with the Sahtu Dene and Métis Comprehensive Land
Claim Agreement.

“Health Sample Kit” means a package containing a data sheet plus materials for the collection
of a backfat measurement, fecal sample, blood sample, and skin sample from >ekwé.

“Participants” means persons enrolled in the Enrolment Register pursuant to chapter 4 of the
Sahtu Dene and Métis Comprehensive Land Claim Agreement, and “Participant” means any one
of them.

“Renewable Resources Council”, or “RRC”, means a Renewable Resources Council as described
in 13.9 of the Sahtu Dene and Métis Comprehensive Land Claim Agreement and more
specifically means the Déljne ?ehdzo Got’jne for the purposes of this Code.

“Saht( Needs Level” means a Saht( Needs Level as described in 13.5.3 of the Sahtu Dene and
Meétis Comprehensive Land Claim Agreement.

“Sahtl Renewable Resources Board” has the same meaning as “?ehdzo Got’jne Gotsé Nakedi”
for the purpose of this Code and means the Renewable Resources Board as described in 13.8 of
the Sahtu Dene and Métis Comprehensive Land Claim Agreement.

“Tsida” means an female caribou.

“Yarégo” means a young male caribou.

C. Vision and Objectives

2. The ten year vision that guides this code is that Dene and »ekwé are free to maintain their
relationships through their own 2e>a.

3. The objectives of this code are to:

a) address the long term management and stewardship of »ekwé populations by
establishing rules and guidelines for ?ekwé Gha Mahsi Ts'jnjwe.

b) maintain the relationship of Déljne Got’jne with >ekwé.

c) ensure the presence of »ekwé populations now and into the future.

d) encourage and promote local involvement in the conservation and management of
2ekwé populations.
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e) ensure that any harvest of 2ekwé is conducted in a respectful and sustainable
manner, consistent with traditional Déljne harvesting practices.
f) ensure maintenance of and support for the Dene Béré Kats’jnjwe.

D. Application
4. This Code applies

a) in respect of Déljne Got’jne harvesting 2ekwé in
i. the Bluenose East Area.
ii. the Bluenose West Area.

b) in respect of Sahtu Participants from outside Déljne who harvest:
i. 2ekwé in the Bluenose East Area.
ii. 2ekwé in locations where Déljne Got'jne have traditionally harvested in the
Bluenose West Area.

c) inrespect of Déljne Got’jne participating in the Dene Béré Kats'jnjwe.

E. Pekwé gha Mahsi Ts'jnjwe (Ceremonial Harvest)

5. The only 2ekwé harvest that shall take place during the calendar years 2015, 2016 and 2017,
respectively, shall be ?ekwé Gha Mahsi Ts’jnjwe. Any ?ekwé Gha Mahsi Ts’jnjwe shall be
conducted in accordance with the methods, seasons and locations outlined in this Code.

6. The purpose of ?ekwé Gha Mahsi Ts’jnjwe is to maintain the relationship between the
Déljne Got’jne and »ekwé, and to honour our grandparents.

7. For ?ekwé Gha Mahsi Ts’jnywe for each of 2015, 2016, and 2017 harvests, Déljne Got’jne
shall harvest a maximum of:

a) 150 Bluenose East 2ekwé.
b) 50 Bluenose West »ekwé.

8. ?ekwé Gha Mahsi Ts’jnjwe shall be organized by the Déljne ?ehdzo Got’jne, and shall
include the following requirements:

a) consultation with elders who shall plan the hunt.

b) a written agreement between hunters and the Déljne ?ehdzo Got’jne regarding
hunting protocols to be observed.

c) involvement of experienced Déljne hunters who shall lead the hunt.

d) involvement of youth.
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10.

11.

e) a meeting to discuss:

i. the success of the hunt.
ii. the health of the herd.
iii. the teaching of traditional skills and knowledge.

The total annual budget for ?ekwé Gha Mahsi Ts’jnjwe shall be $10 000.

The Déljne ?ehdzo Got’jne may, in its discretion and after review of any new information
regarding the status of the Bluenose East and Bluenose West >ekwé herds, determine that
Déljne Got’jne may harvest in excess of the level set out in Section 7.

The Déljne ?ehdzo Got’jne shall develop an education program to inform Déljne Got’jne
about the Déljne ?ekwé Gha Mahsi Ts’jnywe.

F. Dene Béré Kats’jnywe (Alternative Harvest)

12.

13.

14.

15.

16.

17.

G

18.

19.

20.

Dene Béré Kats’jnjwe shall include the harvest of fish, moose, muskoxen, furbearers,
waterfowl, game birds, as well as berries, plants and other community garden produce.

Both youth and elders may participate in Dene Béré Kats’jnjwe.

Dene Béré Kats’jnjwe shall be organized by the Déljne ?ehdzo Got’jne, and shall be based on
traditional Déljne food preservation methods and sharing practices.

Dene Béré Kats’jnjwe shall take place seasonally, occurring in accordance with the whitefish
runs and geese and duck seasons.

The total annual budget for Dene Béré Kats’jnjwe shall be $14,000.
Déljne Got’jne shall receive compensation for the following:

a) S50 for a Health Sample Kit submitted for each muskoxen, moose or boreal
woodland >ekwé.

b) Up to a maximum of $200 for each muskoxen hide, with the price depending on the
size and quality of the hide.

. The Dene Ts’)l) Award Program

The Dene Ts'jlj Award Program shall be established to recognize families, hunters,
harvesters, trappers, or grandparents who demonstrate excellence in practicing Déljne law
and conservationist hunting traditions.

The Déljne ?ehdzo Got’jne shall meet at least once per year to determine which
Participant(s) will receive the Dene Ts'jlj Awards.

The total annual budget for the Dene Ts'jly Award Program shall be $5,000.
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H. Harvest Methods

Equipment

21. Déljne Got’jne shall carry the following equipment when participating in any harvest of
2ekwé:

a) snowshoes.
b) asleeping bag.
c) anax.

d) matches.

e) a packsack.

f) afirst aid kit.
g) extra clothing.
h) food.

22. The Déljne ?ehdzo Got’jne may distribute snowshoes to Déljne Got’jne harvesting >ekwé.

23. The total annual budget for the snowshoe distribution under Section 21 shall be $2,000.

24. The Déljne Land Corporation shall fund and organize one snowshoe making training
workshop in each calendar year.

Protocols

25. Déljne Got’jne who participate in any harvest of 2ekwé shall not:

a) hunt tsida.

b) hunt the large bedzio.

c) chase 2ekwé.

d) treat >ekwé in a way that is not humane.

26. Déljne Got’jne who harvests 2ekwé during a harvest shall:

a) preserve and return from the harvest all usable 2ekwé parts, including the hide, and
share those parts in accordance with Déljne traditional practices.

b) observe respectful practices for women and men in the vicinity of and handling
2ekweé.

c) dispose of 2ekwé bones in the bush or under a tree.

d) thank the ancestors and 2ekwé for a successful hunt.

27. No Déljne Got’jne shall dispose of »ekwé bones in the garbage, on roads, or in the garbage
dump.

28. No Déljne Got’jne shall dispose of 2ekwé guts in or near any lakes.
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29. The Déljne ?ehdzo Got’jne shall establish an incentive program for the purchase of >ekwé
hides.

|. Season and Location of Pekwé gha Mahsi Ts'jnjwe

30. ?ekwé gha Mahsi Ts’jnjwe shall take place during the fall and winter seasons, so as to
ensure that all ekwé harvested are yarégo.

31. ?ekwé gha Mahsi Ts’jnjwe shall be restricted to the Bluenose East Area and the Bluenose
West Area, as defined in this Code.

32. The Déljne ?ehdzo Got’jne shall allocate to any Déljne Got’jne who participates in a ?ekwé
Gha Mahsi Ts’jnjwe the amount of gas that is required to travel the additional distance to
reach the Bluenose East and Bluenose West Areas.

J. Monitoring

33. Déljne Got’jne who participate in harvest of 2ekwé and who harvest 2ekwé in that harvest
shall, as soon as possible after 2ekwé is killed, provide an »ekwé Health Sample Kit to the
Déljne ?ehdzo Got’jne.

34. Déljne Got'jne shall be compensated $50 for each »ekwé Health Sample Kit provided.

35. If Déljne Got’jne do not provide an 2ekwé Health Sample Kit in accordance with Section 33,
that person shall provide the following information to the Déljne ?ehdzo Got’jne:

a) the number of 2ekwé harvested.

b) whether >ekwé harvested were yarégo or tsida.

c) where 2ekwé were harvested.

d) any other information required by a person designated by the Déljne ?ehdzo
Got'jne.

36. When, as determined by the Déljne ?ehdzo Got’jne or the ?ehdzo Got’jne Gotsé Nakedi, the
number of harvested Bluenose East 2ekwé reported reaches 100, the Déljne ?ehdzo Got’jne
shall call a community meeting to plan for the harvest of the remainder of 2ekwé as
described in Section 6 of this Code, and closure of ?ekwé Gha Mahsi Ts’jnjwe once that level
is reached.

37. The Déljne ?ehdzo Got’jne shall prepare, for any community meeting convened under
Section 36, the following information:

a) a proposal for public discussion of ?ekwé gha Mahsi Ts’jnjwe.

b) information regarding the Dene Ts’jlj award.

c) a proposal for Dene Béré Kats’jnywe for the remainder of the year.

d) a proposal for the process for determining the allocation of the remaining 50 >ekwé
for the year.
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38.

39.

40.

41.

42.

43.

44,

e) areview of the percentage of yarégo and tsida »ekwé harvested to date for the year.

f) suggested measures to be undertaken by the Déljne ?ehdzo Got’jne and other
wildlife management authorities if someone harvests 2ekwé after the total ?ekwé
Gha Mahsi Ts’jnjwe level of 150 >ekwé is reached.

The Déljne ?ehdzo Got’jne shall keep a record of the number of »ekwé harvested and
reported under Sections 33 and 35 as well as other known information about >ekwé
harvested but not reported under Sections 33 and 35.

The Manager of the Déljne ?ehdzo Got’jne shall meet at least once each month with the
Chief of Déljne First Nation, NWT Environment and Natural Resources staff and ?ehdzo
Got’jne Gotsé Naked: staff to report on the record under Sections 33 and 35 of »ekwé
harvested in the previous month and to confirm the total monthly Déljne harvest numbers
for that month.

The Déljne ?ehdzo Got’jne shall report the final numbers for each month to the ?ehdzo
Got’jne Gotsé Nakedi following the confirmation of the total monthly Déljne harvest under
Section 39.

A representative of each of the Déljne ?ehdzo Got’jne, the ?ehdzo Got’jne Gotsé Nakedi and
the Department of Environment and Natural Resources shall meet together at least once
each calendar year to evaluate the record of »ekwé harvested and determine the final total
Déljne »ekwé harvest number to be provided to other wildlife authorities.

. Enforcement

In the event that a Participant under the Sahti Dene and Metis Land Claims Agreement
harvests 2ekwé does not comply with this Code, the Déljne ?ehdzo Got’jne shall convene a
Sentencing Circle to determine an appropriate response.

A Sentencing Circle convened under Section 42 shall include the following people:

a) the person who allegedly has not complied with this Code.

b) two representatives of the Déljne ?ehdzo Got’jne.

c) atleast two Déljne elders named by the Déljne ?ehdzo Got’jne in consultation with
the Déljne Got’jne Government.

d) one representative of the Ministry of Environment and Natural Resources.

e) family members of the person who has allegedly not complied with the Code and
who can be named by that person or by the Déljne ?ehdzo Got’jne or the Déljne
Got’jne Government.

The people involved in the Sentencing Circle convened under Section 42 shall discuss:

a) the allegations that the Participant identified in Section 42 did not comply with this
Code.
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b) the impacts of that non-compliance with the Code on the relationship between
Déljne Got’jne and »ekwé.

c) what steps should be taken to address the Participant’s alleged non-compliance with
the Code.

45. In the event that a Participant:

a) does not comply with this Code and does not participate in a Sentencing Circle; or
b) does not comply with this Code and does not complete the steps identified by a
Sentencing Circle in Section 44(c);

then the Déljne ?ehdzo Got’jne shall refer the matter to the Department of Environment and
Natural Resources for enforcement pursuant to the provisions of the Wildlife Act, SNWT 2014.
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APPENDIX D: Practicing Our ?ekwé Natsezeé ?e»a

Updated following December 8, 2015 public meeting

This is a living document, and will be revised as questions about how to put ?ekwé Natsezé ?e>a
into action are addressed by the Déljne Pekwé Working Group and ?ehdzo Got’jne.

Once the >ekwé conservation plan was complete, the ?ekwé Working Group realized that it
would be important to work together with ENR to implement the plan. There was a big focus on
Pekwé Natsezé ?e»a, since this is the area where there’s been an agreement to support the
community approach.

During a meeting on November 23, the Working Group worked on six questions about how the
?ekwé Natsezé ?e»a could work in practice, and more work was done during a public meeting
on December 7°. There is further planning required to put a number of the items into action.

Questions

How is the harvest going to be monitored?

What steps till be taken if hunters don’t report their harvest?

Who is responsible for harvest monitoring?

How is it being communicated with the public?

When we reach 100 and 150 caribou harvested, what happens to close down the hunt?
How will the harvest of tsida be minimized?

How should the funding be dealt with?

Are visitors allowed to harvest?

How are Déljne Got'jne going to be authorized to harvest?

10 How will health sample kits be organised?

©oONOUAWNE

Question 1: How is the harvest going to be monitored?

This is required under land claim Section 13.9.6 — ?ehdzo Got’jne must provide harvest data to
the SRRB and GNWT.

NUMBER ONE RULE: harvesters have to report to the Déljne Pehdzo Got’jne.

5 Participants at the December 7 meeting included: Technical team members: Michael Neyelle, Déljne ?ehdzo
Got’jne President and Jimmy Dillon, Vice President; Ed Reeves and Ted Mackeinzo, Déljne ?ehdzo Got’jne staff;
Walter Bayha (Déljne Land Corporation staff and Déljne First Nation Special Advisor); Raymond Tutcho (Déljne Self-
Government staff); Deborah Simmons and Joe Hanlon, ?ehdzo Got’jne Gotsé Nakedi (Saht( Renewable Resources
Board) staff; Heather Sayine Crawford. ENR staff. Déljne ?ehdzo Got’jne Council members: Mitchell Naedzo, Russell
Kenny. Community members: Alfred Taniton, Andrew John Kenny, Dolphus Baton, Joe Blondin Junior, Louie
Nitsiza, Mary Rose Yukon.
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Steps

1.

Health sample requirement for Déljne Got’jne hunters (the health sample gives numbers
and sex of harvested animals).

If 1 doesn’t happen, harvesters have to report to the DRRC.

If 2 doesn’t happen, the DRRC documents harvest anyway. Check point to be established on
the winter road between Bennett Field and the Porcupine River during the period when
caribou are in the Déljne District — including two big signs.

Need to have one harvest number, and it’s best for the Chief, Déljne ?ehdzo Got’jne
President, and ENR to agree on the number that is given to the SRRB and ENR.

Question 2: What steps till be taken if hunters don’t report their
harvest?

The Déljne ?ekwé Code states that hunters "shall" (must) report their harvest, including
location, date, sex, and other observations as desired.
There is a three step process outlined in the plan to support harvest reporting:

0 Agreement with harvester

0 Sentencing circle

0 ENR enforcement
This is extremely important to follow through on because we want to show that the plan
works.

Question 3: Who is responsible?

The Déljne ?ehdzo Got’jne Manager will check with the Chief to ensure that the ?ehdzo
Got’jne and First Nation are in agreement on the harvest number, and will deliver the
agreed-upon number to ENR and ?ehdzo Got’jne Gotsé Nakedi (Sahtu Renewable Resources
Board — the Board) on the first working day of each month.

The Déljne ?ehdzo Got’jne Manager will be the main contact person for the Board on
harvest numbers.

Following delivery of report during the first week of every month, the technical team will
assess harvest monitoring policy implementation, and recommend actions to fix any
problems (learning by doing).

Question 4: How is the plan being communicated with the public?

A door-to-door campaign with brochure with every hunter.
Radio broadcast

Public meeting with door prizes

Harvest management policy as posters

Dene Ts’jlj award
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Regarding wastage prevention: Workshop at the school with elders on caribou anatomy
atlas (to be put on Susan Kutz’s atlas webpage and linked to the Board/Déljne ?ehdzo
Got’jne pages), combined with education about harvest management policy.

Regarding wounding loss prevention: Sight your rifle training, combined with education
about harvest management policy.

The Board will communicate with other communities that Déljne is the lead and the Déljne
?ehdzo Got’jne is the contact for visiting harvesters.

Question 5a: What happens when we reach harvest of 1007

Déljne ?ekwé Working Group has a meeting to prepare for a public meeting, and prepare a
proposal for public discussion, including Dene Ts’jly award, alternative harvest, and harvest
of last 50 caribou. The meeting should also review the percentages of bedzio or yarégo and
tsida harvested.

Public meeting to review and approve Working Group proposal.

The proposal will include a list of measures to take if someone refuses to stop hunting
caribou when the 150 is reached, such as letting the community deal with these issues the
way they did in the past.

Déljne ENR officer will still play a role. He still has to monitor — ensuring nothing wasted.

Question 5b: What happens when we reach 1507

No more funding to support caribou harvest

What if somebody refuses to stop hunting? As they used to do in the past, a talking circle of
elders and leaders to confront the problem and come up with a solution within the
community (restorative justice approach). ENR enforcement will be called for as a last
resort.

Question 6: How will the harvest of tsida be minimized?

It was noted that other aboriginal governments have agreed to a tsida-only harvest.

The number of tsida harvested is reduced to a minimum because the harvest season is
focused on fall and winter, and community members are banned from harvesting at
Tehk’aecho and Jts’éré Tué.

The harvest monitoring needs to include how many tsida and how many yarégo harvested,
and how many pregnant tsida and how many tsia (young caribou) - see Question 4a
answers.
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Question 7: How should the funding be dealt with?

Sub-questions: What funding is needed? What is ENR going to get in return? What money is
Déljne Pehdzo Got’jne putting into this?

Community Harvester Assistance Program (CHAP) funds are specifically allocated to support
our Natsezé ?e»a.

The Déljne ?ehdzo Got’jne needs to submit a funding proposal to ENR for the funding
required to support our Natsezé ?e»a. We can put costs of all the meetings needed to
monitor and further develop the plan in the funding proposal, along with funding required
for harvest monitoring/health sample kits, and staff time to do the monitoring, and to have
a check point.

Question 8: Are visitors allowed to harvest?

You can’t restrict people from hunting. But a protocol is needed for visitors to check in with
the ?ehdzo Got’jne.

Non-Sahtu beneficiaries will have an authorization card - but will still need to check in with
the ?ehdzo Got’jne.

Other Sahtu harvesters can have an allocation of caribou (to be discussed). They will need
to check in with the ?ehdzo Got’jne and report their harvest - the Sahti Renewable
Resources Board and ENR need to figure out how to deal with this.

In reviewing the harvest study map, it was noted that Fort Good Hope, Norman Wells and
Tulit'a participants were harvesting Bluenose East »ekwé during the period 1998-2005, and
may request an allocation.

Question 9: How are Déljne Got'jne going to be authorized to harvest?

It's straightforward - we said that we were going to keep to the harvest of 150, it's in the
plan.

The ?ehdzo Got’jne can have a written and signed agreement with individual hunters that
they agree to respect Déljne Natsezé ?e»a. The name of the person and the form will be
kept confidential. This is a new idea, but the Déljne ?ehdzo Got’jne can explain that this is
the means for them to put the policy into action.

There can be a blacklist for people who don't respect the plan and won’t be eligible for
?ehdzo Got’jne support (gas, groceries, etc).

Question 10: How will health sample kits be organised?

100 health sample kits have been prepared so far.
?ehdzo Got’jne staff will be in charge of administering kits, including documentation, with
support from SRRB and ENR staff.
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e A workshop on health sample kits will be held, and technical resources people will join a
hunt with experienced hunters and youth to develop knowledge about the how the kits can
work.
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The Advisory Committee for Cooperation on Wildlife Management was established to exchange
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About this plan

The ACCWM decided to develop a plan for the Cape Bathurst, Bluenose-West, and Bluenose-East
barren-ground caribou herds. While the immediate need for the plan was in response to reported
declines in the herds, the intent is for the plan to address caribou management and stewardship
over the long term. This plan was developed in consultation with most of the communities that
harvest from the three herds. The ultimate goal is to ensure that there are caribou today and for
future generations. The management goals are to maintain herds within the known natural range
of variation, conserve and manage caribou habitat, and ensure that harvesting is respectful and
sustainable. This Management Plan is a working document used in developing specific
management tools such as Action Plans for Cape Bathurst, Bluenose-West, and Bluenose-East
barren-ground caribou. Both the Management Plan and following Action Plans will be updated and
revised as new information becomes available.
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1.0 Preamble

Bluenose Caribou Management Plan

This plan is called Taking Care of Caribou. People of the Northwest
Territories and Nunavut have an interest in wildlife as a natural
resource and a responsibility for stewardship of wildlife and habitat.
For as long as Aboriginal people have harvested caribou, they have felt
a responsibility to take care of the caribou as related in many oral
histories.! Barren-ground caribou and the Aboriginal people of the
North have a complex and ancient history — the abundance and health
of the caribou have profoundly influenced the distribution, health and
well-being of the people. Harvesting continues to be fundamental to
the cultural, social, spiritual and economic well-being of many of the
communities of the NWT and Nunavut.

Traditional harvesting practices that show respect for caribou help to
keep a balance between harvesters and caribou. These traditional
practices are a way of taking care of the caribou. However, elders
recall times when caribou were scarce and people searched out other
species — for some regions it was moose and for others it was fish.
Their knowledge indicates that caribou populations have natural
cycles.

Communities in the range of these three herds — the Cape Bathurst,
the Bluenose-West, and the Bluenose-East — have been engaged for
their input and knowledge. During community engagement meetings,
many participants expressed concern about how historical events,
modern practices, and changing cultures have affected the relationship
between Aboriginal people and caribou. In the past, as now, taking
care of caribou has been about managing human actions to sustain
healthy caribou populations. The challenge is to create a plan that
respects Aboriginal rights and finds a balance between the resources
we use today and the resources we leave for future generations. A
further challenge will be funding the implementation of the plan. As
always, actions are limited by available funds and capacity.

“It’s very hard for
elders to express their
feelings when they
are asked about
caribou. | have
feelings for the
caribou. We really
take care of the
caribou....” (Déljne)

“It would be great to
have elders advising
decisions on the
future of the caribou.
We still rely on
caribou because our
ancestors really
survived on it. Our
ancestors had
travelled all the way
to the barren lands to
harvest caribou for
clothing”. (Behchoko)

11n this document the term ‘Aboriginal’ is intended to be inclusive of First Nations, Inuit and Métis people. This is

in accordance with the definition used in the Constitution of Canada.
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For decades, Aboriginal people have worked hard to settle their comprehensive land claims so
they would have greater control over their land and their lives. The treaties and land claim
agreements provide for certain rights for both the ability and the responsibility to manage
wildlife. These land claim agreements also provide for ways that non-Aboriginal Canadians can
participate in stewarding public resources such as caribou through co-management boards and
public input into management decision making.

The results of scientific studies and observations by some caribou harvesters and elders
indicate that barren-ground caribou herds in the western arctic declined in the early 2000s.
Although there is no consensus on the extent or cause of the decline, all agree that caribou are
an essential resource and central to the social, economic, cultural, and spiritual well-being of
the local people. Considering what is at stake, it is important to have a plan to sustain these
herds so we may have caribou for future generations.

The Advisory Committee for Cooperation on Wildlife Management (ACCWM), made up of six
wildlife management boards, was established in 2008.% It decided, as a matter of priority, to
form the Bluenose Caribou Management Plan Working Group (BCMPWG or the Working
Group) to develop a plan for the three caribou herds. This plan was developed with
involvement by the 17 communities, in six land claim areas, that harvest these caribou.

During the planning process, the Working Group heard many different voices and perspectives
on caribou and the issues facing caribou herds and harvesters today. Throughout this plan
there has been an effort to respectfully acknowledge, understand, and include these
perspectives, in order to make the best decisions for the caribou. Because there was an interest
to keep the written plan as concise as possible, two supporting documents are also available:

e An Environment and Natural Resources (Government of the Northwest Territories)
companion document (“Technical Report on the Cape Bathurst, Bluenose-West, and
Bluenose-East Barren-Ground Caribou Herds”) that provides more detail on herd status
and scientific research (referred to here as the ‘Scientific Report’); and

e A summary of information recorded during the community engagements (referred to here
as the ‘Community Report’).

2 Throughout the Plan ACCWM member boards are referred to as “wildlife management boards”. The term
“wildlife managers” is inclusive of: Aboriginal, territorial and federal governments, land and resource
management boards, wildlife management boards, Renewable Resources Boards, Renewable Resources

Councils, Hunters and Trappers Committees and Organizations, and Regional Wildlife Organizations.
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Each of the companion reports provides more detailed information on many of the topics
discussed here. While it would be desirable to include more sources of traditional and local
knowledge in the supporting materials, the community summary only includes information that
was documented during the community engagement sessions, and does not represent a formal
traditional knowledge study. This is work that remains to be done in all regions.
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2.0 Background to this Plan

“Call all groups .
together...so we can 2.1 Introducing the Plan
work together. It need
not involve a hundred
people but we need to
start talking.”
(Inuvik) e Principles and goals for taking care of the Cape Bathurst, Bluenose-
West, and Bluenose-East caribou herds;

e The need for a plan and the importance of working together;

This plan describes:

e Current population estimates and trends;

¢ Roles and responsibilities of the wildlife management boards;

¢ Information required to effectively take care of the herds;

¢ How to make management decisions that can impact herds;

e A framework for determining what management actions should be

taken; and

e How to communicate with communities, harvesters, youth, and
“It hurts to see less others.
caribou because we
need them for so
much. We here have
caribou as food — we providing further information — are included at the end of this
Just take what we document. In addition, separate Action Plans implementing this
need. We talk among
the community and
discuss what’s

In the interest of keeping the plan itself concise, a series of appendices —

Management Plan will also be available for each of the herds.

needed.”(Déljne) Overall, the Management Plan is conceived and written using a flexible

approach, meaning that as new information becomes available, it may

change which management decisions are made and implemented. The
“It’s a hard issue to

, document is structured to provide both community and scientific
think about or deal

with. Harvesting perspectives throughout — including both scientific references and
caribou is a tradition. comments recorded during community engagements. Comments
I hunt for my family included here are not necessarily representative of a group or
and people in other community, but only represent the view of individuals who spoke during

communities, and

share my hunt.” o
(Kugluktuk) comment was recorded is given.

engagements. After each quotation, the community in which the
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Some of the topics are controversial and finding agreement between different perspectives can
be challenging. In these cases, we have summarized the differing points of view in a ‘Hot Topic
Box’, and indicated how the ACCWM decided to move ahead while attempting to take into
account these perspectives.

2.2 Working Together Now and Into the Future

Communities in many areas of the NWT and Nunavut have long-considered themselves
stewards of the caribou. Today, responsibilities for the management of wildlife stem from
settled land claims. Modern treaties give Aboriginal groups a significant say in land and
resource management. They also clarify how parties will work together when making decisions
related to resources. They rely on co-management — an approach in which Aboriginal, territorial
federal, and public governments share authority and decision-making in the management and
stewardship of resources.

In the NWT, wildlife management boards act as the regional authority for wildlife management
when defined in settled land claims agreements. Membership of these organizations is typically
comprised of members nominated by the federal, territorial and regional Aboriginal
government and appointed by the federal government; appointments to the Wek’éeezhii
Renewable Resources Board (WRRB) are made by each party in consultation with the other
parties. In the Inuvialuit Settlement Region (ISR), this co-management role is fulfilled by the
Wildlife Management Advisory Council (NWT). This Council and the Gwich’in, Sahtu and
Wek’eezhii Renewable Resources Boards act in the public interest to manage wildlife in their
respective regions. They typically work closely with local councils which represent Aboriginal
and local community interests in wildlife management. In the Gwich’in and Sahtu regions, the
Boards work with local Renewable Resources Councils (RRCs). In the ISR, community Hunter
and Trapper Committees (HTCs) and the Inuvialuit Game Council help fulfil this role. The THcho
Agreement provides the Wek’eezhii Renewable Resources Board with authority to consult with
Tticho communities as well as the Tticho Government, other governments and the public.

Tuktut Nogait National Park is located within the ISR and Sahtu Settlement Area (SSA), in the
northeast corner of mainland NWT and was created primarily to protect the Bluenose Caribou
herd(s) and their calving and post-calving habitat. The Tuktut Nogait National Park
Management Board advises on all aspects of park planning, operations and management and
makes decisions by consensus. The board includes appointees from the federal and territorial
governments, four Inuvialuit authorities, and from the Déljne Land Corporation.
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In other areas of the NWT without settled land claims Aboriginal governments may have or may
share responsibility for wildlife management through arrangements with the various territorial
governments.

In Nunavut, the Nunavut Land Claims Agreement also resulted in lands and resources co-
management bodies. The Nunavut Wildlife Management Board (NWMB) is the wildlife
management board that is the main regulator of access to wildlife resources and manages the
way wildlife is used by Inuit and other residents in the Nunavut Settlement Area. The NWMB
consists of nine members who are appointed according to region, as well as appointees from
the federal and territorial governments. The NWMB works closely with Nunavut's three
Regional Wildlife Organizations (RWOs) and the territory's 27 local Hunters and Trappers
Organizations (HTOs). The Kitikmeot Regional Wildlife Board is the RWO that is responsible for
the regulation of harvesting practices among the seven HTOs of the Kitikmeot Region.

The ACCWM was established to “exchange information, help develop cooperation and
consensus and make recommendations regarding wildlife and wildlife habitat issues that cross
land claim and treaty boundaries.” The ACCWM?3 consists of the Chairpersons (or alternate
appointees) of:

e Wildlife Management Advisory Council (NWT) (WMAC (NWT));

e Gwich’in Renewable Resources Board (GRRB);

e ?ehdzo Got’jne Gots’é Nakedi (Sahtu Renewable Resources Board (SRRB));
e Wek’eezhii Renewable Resources Board (WRRB);

e Kitikmeot Regional Wildlife Board (KRWB); and

e Tuktut Nogait National Park Management Board (TNNPMB).

The ACCWM decided to develop a plan for the Cape Bathurst, Bluenose-West, and Bluenose-
East barren-ground caribou herds.* While the immediate need for the plan was in response to
reported declines in the herds, the intent is for the plan to address caribou management and
stewardship over the long term. The ACCWM identified the need to:

e Develop a cooperative approach to managing for the herds;
e Protect the habitat in the herds’ range; and
¢ Make decisions on the shared harvests in an open and fair manner.

3 The Dehcho First Nations organization is part of the Working Group. There is an outstanding invitation for them
to join the ACCWM. The Nunavut Wildlife Management Board was a member of the ACCWM from 2008-2014 but
withdrew as a member before completion of the Management Plan.

4 There is a Memorandum of Understanding for Cooperation on Wildlife Management that outlines the mandate
and process for cooperation among ACCWM parties. It is available from ACCWM members.
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A previous co-management plan for the ‘Bluenose caribou herd’ was prepared in 2000. It also
had extensive community and co-management board involvement from NWT and Nunavut, as
well as the territorial governments. However, while it was used as a guiding document by ENR,
the plan was never fully endorsed or implemented. The previous plan also distinguished
between the Cape Bathurst, Bluenose-West and Bluenose-East caribou herds within one
management plan. That plan was based on a management cooperation agreement for the
three herds signed in 2000 by WMAC (NWT), GRRB, SRRB, TNNPMB and acknowledged by the
GNWT and Parks Canada. This agreement was followed by a decision in 2005 by these parties to
continue to manage as three herds based on information current at that time, while also
recognizing that there may be a need to review the decision in future based on new
information or considerations. These agreements and decisions helped to lay the foundation
for the management framework of this plan, under the direction of the ACCWM.

As was clearly heard in community engagement meetings, people expect government and the
wildlife management boards to work together, and with the communities, to ensure that there
are caribou for future generations.

The ACCWM established a Working Group to:

e Prepare a draft plan for the Cape Bathurst, Bluenose-West, and Bluenose-East caribou
herds and their habitat for recommendation to the ACCWM,;

e Recommend an approach with respect to the shared responsibility for implementing the
plan; and

e Promote and strengthen communication and sharing of information among all groups
interested in, or responsible for, the management for these herds and their habitat.

The Bluenose Caribou Management Plan Working Group consists of representatives of:

Wildlife Management Advisory Council (NWT);

Gwich’in Renewable Resources Board;

?ehdzo Got’jne Gots’é Nakedi (Sahti Renewable Resources Board (SRRB));
Wek’eéezhii Renewable Resources Board;

Kitikmeot Regional Wildlife Board;

Kugluktuk Hunters and Trappers Association;

Dehcho First Nations;

Tuktut Nogait National Park Management Board;

Ttcho Government;

Environment and Natural Resources (ENR), GNWT;

Department of the Environment, Government of Nunavut;
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¢ Nunavut Wildlife Management Board (NWMB); and
e Parks Canada.

The original Terms of Reference set up to guide the actions of the Working Group are outlined
in Appendix B; a revised Terms of Reference is being developed for future Working Group work
on Action Plans and Management Plan revisions. The mandates and website addresses for each
of the Working Group members are included in Appendix C, along with a list of relevant land
claim chapters or articles that refer to land and resource management responsibilities. Once
the Working Group had finalized the Management Plan, it was submitted to the ACCWM for
review. After this assessment, each co-management board of the ACCWM then followed their
individual procedures as laid out in their respective land claim for review and approval of the
final plan. After consideration and acceptance by the Ministers, the approved plan is to be
implemented by the signatories to the plan and responsible governments.
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3.0 How the Plan Was Put Together

This plan was developed in consultation with most of the communities
that harvest from the three herds. Because these herds are shared
across jurisdictions and among many communities, it is very important
that everyone works together. It was necessary to seek the experience,
input, and advice of all regions and communities. Round 1
engagements were held in communities in the Inuvialuit, Gwich’in,
Sahtd, and Kitikmeot regions in 2009 and 2010. These engagements
were intended to:

e Share the best available information on the status of the herds,
including scientific information, traditional knowledge, and
harvester observations.

e Identify the key issues and concerns for each community, e.g.
what do you think is happening to the herds? Why?

e Discuss possible solutions: What can we do to address these
issues and concerns? How can we include this in a plan?

e OQutline the next steps in developing a plan.

In Round 2 engagements (2011), the draft plan was taken back to the
communities for review, and attention was brought to management
actions and thresholds for review and comment. There were no Round
1 engagements in the Tficho communities at the request of the Ttcho
Government, as the communities were undergoing a consultation on
the Bathurst caribou at that time. Instead, Round 2 engagements
included information that was discussed with other regions in Round 1,
as well as presenting the information in the draft plan. No Round 1 or
Round 2 engagements occurred in the Dehcho Region. While it was
hoped that organizations and the public would be able to participate in
the process, it was not possible to arrange the necessary meetings and
presentations with the Dehcho First Nations.

During the review process of the second or revised draft plan (Round
3), members of the public were invited to comment on the draft (2011-
2013). Major phases of developing the Management Plan are shown in
Figure 1.

Advisory Committee for Cooperation on Wildlife Management (ACCWM)
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“Use traditional
knowledge [to
develop the
management plan] —
it’s very important to
our way of hunting.
(Fort McPherson)

”

“It is great with the
help of elders and
communities, with
agencies — we
probably could revive
the herd in no time.”
(Whati)

“Local knowledge
should be included
with TK and science
[in this plan]." (NWT
Wildlife Federation)
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Figure 1: Flow chart showing major steps in developing the Management Plan.
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In addition to the communities and regions engaged in Rounds 1 and 2, Round 3 engagements
included two meetings in the Dehcho Region; in January 2012 meetings were held with
Pehdzeh Ki First Nation in Wrigley and the Liidlii Kue First Nation Harvester’s Committee
(Denedeh Resources Committee) in Fort Simpson to review the draft plan.

In addition, public meetings were held to invite comments on earlier drafts. Other groups that
use or have interest in the Cape Bathurst, Bluenose-West, and Bluenose-East caribou herds and
their habitat were also invited to comment on the Management Plan at various stages during
its development and the draft was made available to the public on the ENR website in June
2011. During the public review phase of the plan, ENR distributed the draft plan to more than
100 organizations (see Appendix D). Written input from the regional Renewable Resource
Councils, the North Slave Métis Alliance, the Northwest Territories Métis Nation, and the
Northwest Territories Wildlife Federation also helped to shape this plan. An inclusive,
consensus-based approach was used throughout the process.

It was the responsibility of the individual ACCWM members to seek input from communities
and regional organizations. As a result, the process differed somewhat between different areas
and led to some overlaps in the timeline showing the major steps in developing the plan (Figure
1). In addition, ENR conducted public engagement sessions to receive input on the draft plan.
Further details on the engagement and review process are available in Appendix D, as well as
the companion Community Report.

Advisory Committee for Cooperation on Wildlife Management (ACCWM) 11



November 2014

Bluenose Caribou Management Plan

4.0 What We Are Trying To Do With the Plan

“You know we all
settled our land
claims so we could
make decisions rather
than government. We
have responsibilities
that government had
in the past. Now we
may need to make
some difficult
decisions, as part of
the management
plan.”

(Inuvik)

“When | was chief in
the past the herd was
quite healthy. If we
don’t try to revive the
herd, who’s going to
do it? We have to
make a strong stand
so we can be able to
have good harvesting
and monitoring.”
(Behchoko)

The ultimate goal of this plan is to ensure that there are caribou for
today and for future generations. The management goals are to:

¢ Maintain herds within the known natural range of variation;
e Conserve and manage caribou habitat; and
e Ensure that harvesting is respectful and sustainable.

The ACCWM believes in the protection and promotion of values and
practices that respect wildlife and traditional lands. Respectful practices
include traditional harvesting practices such as taking only the amount
needed, using all parts of the caribou, sharing harvests with others,
caring for the land and water that is shared with the caribou, and
passing on traditional methods and beliefs to the next generation. The
plan reflects the following principles:

e Management decisions will respect treaties and land claim
agreements and Aboriginal harvesting rights in areas both with and
without a land claim agreement;

¢ Management decisions will reflect the wise use of the herds in a
sustainable and acceptable manner;

e Adequate habitat (quantity and quality) is fundamental to the
welfare of the herds;

e Management decisions will be based on the best available
information — including science, as well as traditional and local
knowledge — and will not be postponed in the absence of complete
information;

e Effective management requires participation, openness and
cooperation among all users and agencies responsible for the
stewardship of the herds and their habitat. Shared use requires
shared responsibility;

e Harvests will be allocated in a manner which respects Aboriginal
harvesting rights and the sustainable harvesting limit, if any, of each
herd;

e The impacts to caribou herds and their habitat must be anticipated
and minimized;

e Harvesting is fundamental to the cultural, social, spiritual and
economic well-being of the communities of the Northwest

Territories and Nunavut.

Advisory Committee for Cooperation on Wildlife Management (ACCWM) 12
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Measures of success will include the implementation of appropriate management actions,
having herds fall within the known natural range of variation, and all users being able to harvest
within sustainable limits. Objectives will be achieved by monitoring and then implementing
management actions that are appropriate for given population sizes and trends. These
measures will provide direction to Government and other funders, and will help inform the
GNWT Caribou Management Strategy for 2015-2020.
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5.0 What Caribou Are We Talking About

Names for barren-
ground caribou in the
range of the Cape

Bathurst, Bluenose-
West and Bluenose-
East herds include:

tuktut (Inuvialuktun
and Inuit)

vadzaih (Teett'it and
Gwichya Gwich’in)

2ekwé/»>epe/»eda
(Dene of the Sahtu
Region)

ekwo (THcho)
etthén (Dénesytiné)

nodi/nodi (South
Slave Dene)

Barren-ground caribou occupying a large part of northern mainland
NWT and western Nunavut are named by Inuit, Inuvialuit, Gwich’in,
Dene and Métis peoples in their languages as a single kind of animal.’
Brief descriptions of the relationships between the people and the
caribou of these regions can be found in the Community Report, as well
as further details on how these understandings influence perceptions of
management today.

As the federal government established a presence in the North and the
number of newcomers increased, a new system of wildlife management
was introduced. Scientific studies began to inform management
decisions. From the 1960s to the 1990s scientists considered these
barren-ground caribou a single herd and referred to them as the
‘Bluenose caribou herd’. This name was based on a known calving
ground near Bluenose Lake, located in the Kitikmeot Region of Nunavut
near the NWT border. This lake is shown in Figure 2.

Since the mid-1990s, new scientific information and analyses have
identified three distinct subpopulations, now known as the Cape
Bathurst Herd, the Bluenose-West Herd, and Bluenose-East Herd within
the range of the historical ‘Bluenose’ herd. The three herds were named
after the traditional calving areas that they use in June. Information on
distinct calving grounds, migration patterns, habitat use patterns, and
affiliations of individuals help biologists and managers understand how
caribou herds are structured. Further information about perceptions
and definitions of caribou populations is included in a “Hot Topic Box”
later in this section.

Figure 2 shows the annual ranges of these herds, including their
respective calving areas.

5 While barren-ground caribou are named as one herd, there are also complex naming systems within that concept
that demonstrate knowledge of social relationships within herds (e.g., words for bull, young bull, pregnant female,

barren female, etc.)
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Figure 2: Overlapping annual herd ranges, based on data from collared cows between
1996 and 2008. Cross-hatched areas indicate calving grounds.®

After calving the caribou migrate southward, but each herd has a different pattern:

e Cape Bathurst: Cape Bathurst caribou calve on the Cape Bathurst Peninsula. After calving,
they rut and winter inland on the tundra. They rut east of Husky Lakes, and winter in the
Parson’s Lake — Husky Lakes area and to the south.

e Bluenose-West: Bluenose-West caribou calve west of Bluenose Lake in Tuktut Nogait
National Park and adjacent areas to the west. Collaring studies have shown that they
migrate towards the treeline for the rut in October, and winter in the Anderson River and
Colville Lake area.

e Bluenose-East: The Bluenose-East caribou calve east of Bluenose Lake in the headwaters of
the Rae and Richardson rivers. Collaring studies have shown that like the Bluenose-West,
these caribou also migrate towards the treeline for the rut in October, however they rut
northeast of Great Bear Lake, and winter north, east, and south of Great Bear Lake.

5 Nagy, J., D. Johnson, N. Larter, M. Campbell, A. Derocher, A. Kelly, M. Dumond, D. Allaire, and B.Croft. 2011.

Subpopulation structure of caribou (Rangifer tarandus L.) in Arctic and sub-Arctic Canada. Ecological Applications
21(6), 2011: 2334-2348.
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The population size and distribution of herds change over decades. The herd ranges shown in
Figure 2 are based on twelve years of tracking collared caribou cows within each herd. Bulls
have also been collared, and early analyses of these data also show that collared bulls in a herd
tend to use the same herd range year after year. Collaring programs provide more detailed
information on caribou distribution than was available in the past. Although the three herds
have distinct calving grounds, their ranges during other times of the year may partially overlap.
Data from satellite-collared cow caribou show how these herds may overlap at times (Figure 3).
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Figure 3: Movements of satellite-collared cow caribou in the Northwest Territories and
portions of Nunavut, based on data collected between 1985 and 2007 (ENR-GNWT).’
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Caribou of different herds may use the same land at the same time (e.g., Bluenose-East and
Dolphin-Union herds may be found together in winter) or may use the same land at different

7 Figure 3 shows lines connecting point data from collars. The years and numbers of collared animals were as
follows: Porcupine Herd — 1985 to 2001 (57 individuals); Tuktoyaktuk Peninsula Herd — 2006 to 2007 (6
individuals); Cape Bathurst Herd — 1995 to 2007 (32 individuals); Bluenose-West Herd — 1995 to 2007 (45
Individuals); Bluenose-East Herd — 1995 to 2007 (29 individuals); Bathurst Herd — 1996 to 2006 (68 individuals);
Dolphin-union Herd — 1999 to 2004 (23 individuals); Ahiak Herd — 2001 to 2006 (28 individuals).
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times (e.g., Bluenose-West herd uses an area south of Tuktut Nogait National Park during spring
migration, while Bluenose-East herd uses that area after calving). In some areas herd ranges
overlap with boreal woodland caribou and reindeer. The amount of overlap can also change
from year to year in both these cases. Seasonal overlap in herd ranges creates challenges in
allocating appropriate harvest levels for each herd. As the overlap between herds can change
from year to year, several communities harvest from more than one herd. Because of this, and
because different land owners and wildlife management regimes have responsibilities for these
herd ranges, a coordinated approach to management is required.

Hot Topic: Defining Caribou Herds

There are some differences in perspective about how best to define caribou herds for
management purposes. Some Aboriginal harvesters and elders in community engagement
sessions have made the case that ‘caribou are caribou’, and there are no real differences
between some barren-ground caribou herds. On the other hand, based on recent scientific
studies, wildlife managers in the NWT and Nunavut now recognize three distinct herds
within the Bluenose range.

For the purposes of co-operative caribou management, the members of the ACCWM agreed
to write one Management Plan that addresses the entire area of the three herds. Three
associated Action Plans that provide specific management directives — for the Cape
Bathurst, Bluenose-West, and Bluenose-East herds — are also being developed.

The ACCWM feels that considering the status of each of the herds, and considering current
best practices in science-based management, this is the course of action that will best
uphold principles of conservation, such as the precautionary principle. Scientific research
about relationships among caribou herds is ongoing, and in combination with traditional
knowledge may eventually give rise to new management approaches. Both science and TK
recognize that throughout the evolutionary history of these caribou large scale shifts of
ranges and calving grounds have occurred. Further research into genetic variation and into
how herds use the land over time will help us understand how populations are defined and
how they interact. There is more information on these topics in the Scientific Report and the
Community Report.

Advisory Committee for Cooperation on Wildlife Management (ACCWM) 17
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6.0 Who Harvests These Caribou

“My grandfather says
that we were once
caribou and caribou
were once people. We
switched when there
was starvation. There
are a lot of stories. In
the past, not too long
ago, some years there
was no caribou, no

meat.” (Colville Lake)

“l was raised on the
land and grew up with
the caribou. | was
taught how to look
after my hunting and
take what | have to. |
was taught on the
land. The caribou is a
really sensitive animal
and we do respect it.”
(Behchoko)

Due to their large range, these caribou cross through many cultural and
political areas over the course of the year and are commonly harvested
by Aboriginal and non-Aboriginal harvesters in the NWT and Nunavut.
There are longstanding relationships among these peoples that have
formed the basis for sustainable harvesting protocols. Some additional
information on traditional and community knowledge of caribou,
including ways of respecting and supporting caribou, can be found in the
Community Report. The herds harvested by each community in the
Northwest Territories and Nunavut are summarized below.

The Cape Bathurst herd usually migrates through two settlement
areas/regions and is typically harvested by four communities in the
course of its annual cycle (Figure 2): Aklavik, Inuvik, Tsiigehtchic and
Tuktoyaktuk.

The Bluenose-West herd usually migrates through three settlement
areas/regions and is typically harvested by 13 communities (Figure 2):
Aklavik, Fort McPherson, Tsiigehtchic, Inuvik, Tuktoyaktuk, Paulatuk,
Colville Lake, Fort Good Hope, Norman Wells, Tulit’a, Déljne, Sachs
Harbour, and Ulukhaktok.®

The Bluenose-East herd usually migrates through four settlement
areas/regions in the Northwest Territories and into the western portion
of the Kitikmeot Region, Nunavut. The herd is typically harvested by
nine communities (Figure 2): Wrigley, Norman Wells, Tulit’a, Déljne,
Whati, Gameti, Behchoko, Paulatuk, and Kugluktuk.

These caribou may also be harvested by people from other communities
with rights or privileges to access the herds. For example, residents of
Yellowknife historically harvested Bluenose-East caribou, and hunters

may travel north from Fort Simpson, tutselk’e, and other communities

in the South Slave. Some herds have also been harvested by outfitters at
times.

8 Harvesters from Ulukhaktok and Sachs Harbour were not engaged as part of this Management Plan. While these
communities are provided tags, any remaining tags are usually reallocated by the Inuvialuit Game Council.
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The locations and movements of the herds changes over time. Many long-term harvesters
describe how herds that were once traditionally available for harvesting now migrate too far
from the community to be accessible and harvested economically.

Since the introduction of government regulations, there have been four categories of
harvesting recognized in NWT and NU for each of the three herds — subsistence, resident, non-
resident (i.e., outfitted), and commercial. However, after a series of community meetings in
2005/06, WMAC (NWT), the GRRB, and the SRRB recommended harvest restrictions to the ENR
Minister. All resident, non-resident, and commercial harvesting stopped in March 2006 in the
ISR and in October 2006 in both the GSA and the SSA. Resident and non-resident hunting last
occurred in the Wek’eezhii (Thcho Region) in 2009.
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7.0 How Well Are the Herds Doing

“Caribou have cycles
like rabbit and foxes.”
(Norman Wells)

“Not sure if it is a
natural cycle or other
reasons but | guess
our job is to try to
manage the best we
can.” (Tsiigehtchic)

“Caribou are now
going to places where
they shouldn’t go. The
changes may not
necessarily be man-
made; effects from
industry may be part
of the answer but we
really don’t know. Do
you think it may have
something to do with
climate change?”
(Fort Good Hope)

“[We are] concerned
about the health of
caribou.” (North Slave
Métis Alliance)

Understanding changes in caribou populations can be difficult. However,
traditional and scientific knowledge agree that caribou numbers
generally fluctuate over decades — which is defined as a population
cycle. The length of the phases varies, particularly the length of time
that a population stays at a low level. Scientific evidence, the journals of
missionaries and trading post managers, and traditional knowledge all
suggest that barren-ground caribou populations go through cycles that
are 30-60 years long.

The cycle itself is not ‘neat and tidy’, nor is the cycle the same each time
or easily predicted. The causes for these past or current population
cycles in caribou are not well understood, but likely result from several
factors such as habitat quality and quantity, predator populations,
climate, parasites and disease. Different management actions may be
called for depending on the phase of the cycle.

7.1 Scientific Survey Results

Aerial surveys from 1992 to 2006 indicated a long-term decline in the
Cape Bathurst and Bluenose-West herds. The 2009 and 2012 surveys
showed the two herds to be stable but still low in relation to historic
high numbers. The Bluenose-East herd declined from 2000 to 2006 but
the 2010 survey showed the herd appeared to be increasing, however
the 2013 results show the herd declining again. Between 2008 and
2011, recruitment in the three herds was good (above 30 calves per 100
cows) and health and condition as assessed by harvesters was better in
the 2010/2011 season than in the previous three years. However, the
recruitment rates for the Bluenose-East herd were low in 2012 and low
for Cape Bathurst in 2013; recruitment rates for the Bluenose-West herd
were not assessed in 2012 and 2013.

Most estimated population sizes reported in this plan were based on
surveys of non-calf cows and bulls when they are found together after
calving. Surveys done this way rely on a tool called the “Lincoln-
Peterson method” which uses the survey data to calculate the
population size.
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Using the same survey and estimation method from year to year allows for a better comparison
of trends across herds and years. However, the Lincoln-Peterson method is just one tool that
can be used to calculate population size and may tend to underestimate herd numbers
compared to some other methods. Better ways of estimating herd numbers that do not have
this bias are being investigated for use. In 2010 ENR (GNWT) used three different methods of
estimating the Bluenose-East herd population size: a calving ground survey was done for the
Bluenose-East herd, and the total population size was estimated from the breeding females
counted on the calving ground; and the results of a post-calving survey were analyzed using the
“Rivest estimator” in addition to the Lincoln-Peterson method. This allowed for a comparison of
the three survey methods.

Details on the status of each of the herds follow; further information can be found in the
Scientific Report as well as the Community Report. The thresholds in the plan are currently
based on historical highs and lows and many organizations, including ENR, requested clarity on
how the thresholds were set. In order to address these comments, the Working Group required
clarity from ENR about the pre-2000 estimates, and requested that ENR provide a statement
that notes ENR’s confidence level in the pre-2000 population estimates for the three
herds. ENR’s response to that request is in Appendix E.

Cape Bathurst Herd

The Cape Bathurst herd declined from an estimated high of approximately 20,000 non-calf
caribou in 1992 to about 2,000 in 2005 and 2006 (Figure 4). The 2009 estimate showed the
herd to be stable since 2006, but still low in relation to historic high numbers. The 2012 survey
data indicated an estimated population size of 2,427 animals. This estimate is significantly
higher than the 2009 estimate of 1,534 plus or minus 349 animals. Because all 24 collared Cape
Bathurst caribou were found and photographed in 2012, the 95% confidence intervals for 2012
are equal to zero.
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Figure 4: Cape Bathurst estimates, 1986-2012.

Note: There are two shades of colours used for the bars: prior to 2000 the three herds were
surveyed as part of a single ‘Bluenose Herd’; and that data was later reanalysed and separated
into three specific herds. The reanalyzed data are shown in the gray bars in Figure 5 for the
Cape Bathurst herd. From 2000 onward herd specific counts have been done; these data are
represented by the white bars in the graph. All estimates were calculated with the Lincoln-
Peterson method based on post-calving ground surveys and are shown with 95% confidence
intervals.

Bluenose-West Herd

The Bluenose-West herd declined from an estimated high of over 110,000 non-calf caribou in
1992 to about 18,000 in 2005 and 2006 (Figure 5). The 2009 estimate showed the herd to be
stable since 2006, but still low in relation to historic high numbers. In 2012, survey data for the
Bluenose-West herd indicated an estimated population size of 20,465 plus or minus 3,490
animals (95% confidence intervals). The 2012 population estimate is not significantly different
than the 2009 estimate.
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Figure 5: Bluenose-West estimates, 1986-2012.

Note: There are two shades of colours used for the bars: prior to 2000 the three herds were
surveyed as part of a single ‘Bluenose Herd’; and that data was later reanalysed and separated
into three specific herds. The reanalyzed data are shown in the gray bars in Figure 5 for the
Bluenose-West herd. From 2000 onward herd specific counts have been done; these data are
represented by the white bars in the graph. All estimates were calculated with the Lincoln-
Peterson method based on post-calving ground surveys and are shown with 95% confidence
intervals.

Bluenose-East Herd

The Bluenose-East Herd varied from an estimated herd size of about 120,000 non-calf caribou
in 2000 to about 67,000 in 2006. The herd size increased by 2010 when it was estimated to be
122,697 plus or minus 31,756 animals (95% confidence intervals). This estimate was calculated
using the Rivest method and is preferred for the 2010 post-calving survey and for 2010 overall
by the survey authors rather than the Lincoln-Peterson estimate calculation of 98,646 plus or
minus 7,125 (95% confidence intervals) that is shown in Figure 6. The 2012 post-calving survey
for the Bluenose-East herd was unsuccessful due to poor weather. Survey results from June
2013 based on a calving ground survey indicated a decline in herd size to an estimated 68,295
caribou plus or minus 18,040 (95% confidence intervals).
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Figure 6: Bluenose-East estimates, 1986-2010.

Note: Prior to 2000 the three herds were surveyed as part of a single ‘Bluenose Herd’; and that
data was later reanalysed and separated into three specific herds. Of all caribou collared and
areas surveyed, only six caribou were radio-collared in 1992 for the Bluenose-East herd; only five
of those collared caribou were photographed and the Bluenose-East post-calving area was not
extensively flown. This was insufficient to get a reliable estimate of the size of that herd, which
is why the bar is dotted (data from the 2000 draft management plan). From 2000 onward herd
specific counts have been done; these data are represented by the white bars in the graph. All
estimates shown in Figures 4 through 6, except 2013 in this figure, are from post-calving ground
surveys using the Lincoln-Peterson estimate calculation. The population estimate from 2013 is
from a calving ground survey, which is a different method that extrapolates from the number of
breeding cows found on the calving ground, unlike the post-calving ground survey that
photographs both cows and bulls in post-calving aggregations.

Further information on herd estimates can be found in the Scientific Report.

7.2 Community Observations

During the community engagements (2007-2013) observations about caribou population and
distribution differed in different regions. While declines were reported in Fort Good Hope and
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Kugluktuk, caribou were being seen more and more around Paulatuk, and people in Gameti
said that the population there had stabilized or was increasing. In Behchokg, there was possible
indication of a large decline — elders said that a migration that used to take ten days took only
two days in more recent years. For some communities the caribou had moved away and people
were not seeing them as much. As a result, they couldn’t say whether there had been a change
in abundance. This was heard in parts of the Inuvialuit Settlement Region, the Gwich’in
Settlement Area, the Sahtu Settlement Area and in Kugluktuk, Nunavut. In Wek’ eezhii (THcho
Region) there were differing perspectives about whether caribou numbers had declined. No
information was recorded on these topics for the Dehcho Region, as there were fewer
opportunities for community engagement there.

Caribou harvesters and elders indicated that caribou do cycle in abundance and change where
they go from time to time. Because these cycles occur over several decades, it is difficult for
short-term scientific studies to see them. It is also difficult for surveys to see large scale changes
in migrations. This means that it can sometimes look like there is a decline, but it is actually part
of what are considered natural cycles and changes in movement patterns. It is natural for
caribou to ‘go away’ for some time and then come back again. Generally, people observed that
while caribou populations may go down at times, in the past, they have recovered on their
own. A “Hot Topic Box” on the following page provides more information about exchange or
movement between caribou herds.

Changes in population, distribution and migration can be driven by things like changes in
habitat, human activities or weather patterns. In many places, people said that weather had
become unpredictable, increased activity out on the land had affected caribou migrations, the
timing of migrations had changed, and sometimes caribou were seen calving in unusual areas.
However, it was also noted in several communities that in areas where human disturbance had
decreased, caribou had moved back into those areas.

Since the 1970s, a change in distribution has happened around Paulatuk — caribou now stay
around the community more in the fall and winter than they used to. They were reported to be
there year-round during the time of the ISR community engagements (2009-2013). In the ISR,
there were also observations that caribou were spending more time in the treeline and less
time out on the tundra. Other distribution changes were noted, like in the Sahtu, where caribou
were not seen in some of the places they used to be in the past, and recently they have been
found further north and east than before. Déljne participants said that the timing of the
migration had shifted to two weeks later in the fall. In Behchoko, migration timing may now
also be one month later in the fall. In more than one region caribou were seen in smaller
groups than in the past.

In most communities, people reported that fewer caribou were being harvested than in the
past, whether due to harvest regulations, difficulty of the harvest, or changing traditions.
However, though there is a possibility that harvest may be having less of an impact on caribou,
other changes on the land — such as fire, mining exploration and development — had increased
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and could be impacting caribou more than before. There is further information on these topics,
as well as many other observations about changes in caribou, caribou habitat and harvesting, in
the Community Report.

Hot Topic: Exchange or Movement between Caribou Herds

Traditional knowledge holders have suggested that large numbers of animals may be
moving from one caribou herd to another. There is some scientific evidence that there is a
degree of herd exchange or ‘inter-herd movement’ that can occur — for example, a cow may
calve in a non-traditional or new calving area at times, and bulls have been known to
wander long distances.

There is no current scientific evidence that herd exchange is widespread, occurs at high
rates, or occurs when population levels are low or in decline. To date all scientific research
indicates that this is a relatively rare event that only tends to occur when a herd is
expanding its range. It is impossible to scientifically answer whether animals moved from
the Bluenose-West to Bluenose-East herds between 1992 and 2000 because it was not
possible to get an estimate of the Bluenose-East herd in 1992, and surveys were not
conducted over most of what is now recognized as Bluenose-East range. Collared cows seem
to trade calving grounds at a rate of about 3% (see further details in the Scientific Report).

An independent analysis of the available information found that “... no data support the
competing hypothesis that all caribou should be treated as one herd, nor that mass
movements between herds have demonstrably occurred.” (Fischer et al. 2009: 18).* It went
on to point out the following:

The precautionary principle requires that caribou management decisions should
be based on the existing evidence suggesting a decline, until such time that
more and better data are available to make definitive conclusions regarding
barren-ground caribou populations. (Fischer et al. 2009:35)

While there are factors which make precise estimates of herd population levels difficult, the
ACCWM is using the results of the aerial surveys among other available evidence as
indicative of the changing status of these herds in recent years for the purposes of this
Management Plan. The large changes in population levels of these herds are generally
consistent with the trends of other circumpolar caribou. Managing land use and human
activities on the basis of a decline in these herds is the wisest approach based on existing
data and the precautionary principle. The ACCWM members acknowledge that this remains
an unresolved issue at the present time, and that further research — especially genetic
studies — can provide insight into relationships among caribou populations.

* Fischer, J.T., L.D. Roy, M. Hiltz. 2009. Barren-ground caribou management in the Northwest Territories: an
independent peer review. Report prepared by the Alberta Research Council, Vegreville, AB. 53pp.
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8.0 What and How We Monitor

Bluenose Caribou Management Plan

Caribou herds can vary over time, with periods of abundance and
periods of scarcity. The size of a herd and the health of its animals are
influenced by factors that can work in combination, such that the total
or cumulative impact may be different from that which occurs from
each factor on its own. These impacts may be either positive or
negative. Through carefully designed and research question-driven
monitoring programs, communities and scientists can collect
information about changes in the herds, and in ecological factors that
affect caribou numbers and health. It is important to involve scientists,
communities and industry to include the perspectives of both science
and traditional knowledge in monitoring.

Monitoring is not a new concept to Aboriginal people, who have
traditionally monitored both herds and socio-cultural practices related
to harvesting. Some of the ways that communities monitor are
through experience on the land and sharing those experiences. When
hunting, people observe both caribou and harvesting practices,
according to a number of criteria based on their traditional law. New
information is interpreted in the context of stories and knowledge
passed down through generations and shared within and across
communities. From a community perspective, monitoring includes not
just observations of caribou, but other discussions about what is taking
place on the land, such as harvesting and sharing practices.

Scientific monitoring methods use representative samples of data to
make inferences about populations. For example, collecting back fat
measurements from individual animals can indicate herd health, and a
systematic collection of photographs from a photo survey can help
estimate herd numbers. Scientific methods also rely on ways of
‘testing’ or estimating the reliability of the information. Repeated
estimates made from monitoring can help gauge the status of the
population and of trends to inform management decisions. Timing of
monitoring efforts may differ, depending on which questions are being
asked, and other factors such as how well the herd is doing.
Communities and scientists can cooperatively monitor caribou health
and herds in many ways.

Advisory Committee for Cooperation on Wildlife Management (ACCWM)

“Count caribou when
they are migrating at
traditional water
crossing sites. We
need a specific
management plan for
each area and within
these plans we need
accurate harvest
reporting.”
(Tuktoyaktuk)

“There are other ways
that the caribou are
seeming to disappear.
Late freeze-up causes
deaths by falling
through the ice. Are
you monitoring these
things?” (Gameéti)

“..it would be useful
to have something
that encourages
hunter feedback
about where caribou
are, and what
condition they are in.”
(Fort Simpson)
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People who are regularly on the land can provide specific information, such as observations of
caribou movement patterns and health, as well as assist with sample collection, surveys, and
detailed mapping information. Today, there are programs in parts of the NWT and Nunavut
that rely on information collected by community members. For example, community members
participate by presenting information and taking part in discussions, as well as other types of
knowledge exchanges. Currently, this takes place during annual meetings of the Porcupine
Caribou Management Board to determine herd status; through information gathered by the
Arctic Borderlands Ecological Knowledge Co-op; and during community caribou monitoring
programs as well as harvest monitoring programs, such as the Inuvialuit Settlement Region —
Community-Based Monitoring Program and caribou-related projects supported by the NWT
Cumulative Impacts Monitoring Program. New technology is also helping to further bridge the
gap between scientific methods and traditional methods of monitoring. In the Nunavut Wildlife
Management Board Community-Based Monitoring Network, traditional land users use hand-
held devices to record harvests and observations while on the land. As a result, they can
provide data in a format that can be used for decision-making and wildlife management.

Monitoring information, frequency, and ways of collecting information are described here, and
summarized in Table 1 at the end of section 8.0.

8.1 Assessing Herd Status

At both the herd and individual caribou level, specific information is critical in assessing how
well the herds are doing. This includes such factors as population size and trend, recruitment,
bull-to-cow ratios, body condition and health. Beyond information on caribou at the individual
and herd level, there is important ecosystem-level information that should also be considered.
This can include factors such as predation, habitat quality and quantity, and disturbance due to
human activity that may limit the herd’s access to parts of its range. Long-term research and
monitoring of these factors will allow management actions to be more proactive.

The topics presented here are based on scientific knowledge and traditional knowledge, and
were developed and shared by participants during community engagement meetings used to
develop this Management Plan.

8.1.1 Population Size — Number of Animals

A major factor used to assess how well the herds are doing, and a key consideration when
recommending the harvest for a herd, is the estimated number of animals in a herd (population
size). Biologists conduct aerial surveys of these herds by taking photographs either during or
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soon after the calving period when the caribou are found close together or “aggregated”. The
number of caribou in the photographs is determined and this is used to estimate the total
number of adult caribou in the herd. Calves less than one year old are not included in the
estimate of population size because of their high death rate experienced over the first year of
life and due to difficulty counting them accurately from the photos. Figure 7 includes an
example of how scientists use aerial photos to count caribou. While photo surveys are
commonly used, there are also other methods of counting caribou. Ways of counting using
remote sensing are also currently being explored. Some issues around caribou collaring are
described in a “Hot Topic Box” on the following page.

Figure 7: Picture showing how scientists may count caribou on aerial photographs.
Groups of caribou are photographed and each group’s location is recorded. Afterwards,
individual caribou in each located group are counted by marking every caribou in each
photograph (yellow markers).

Community members and harvesters provide important information on herd size through
observations and experiences with caribou on the land. These observations are often relative —
comparing year-to-year and across the caribou’s range, through sharing information with other
communities — for example, to understand if they are seeing changes in distribution or seeing a
herd expanding or contracting its range.
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Hot Topic: Caribou Collaring

Putting radio collars on animals like caribou can provide information that is currently
impossible to get in other ways. Scientists have learned a lot about large scale caribou
movements and ecology from this information.

Some of the criticisms of collaring are that it is stressful for the animals; it provides detailed
information, but only from a small number of caribou in a herd; and it costs a lot of money.
Communities suggest that it is important to limit the stress related to capture and wearing
collars, particularly in the spring, when females are carrying calves. There may also be
opportunities to collect supporting data through less invasive methods, like surveying
caribou during their migrations at traditional water crossing sites.

For the management recommendations in this plan, the ACCWM acknowledges that there
needs to be a balance between getting good scientific information and not overly stressing
animals; that collaring caribou is just one way of gathering information; and that local
knowledge can be incorporated in research methods to improve information while
minimizing herd disruption.

8.1.2 Population Trend and Rate of Change

The trend or the rate of increase or decrease (decline) is also a key indicator of herd status.
Trend can be determined by comparing herd size estimates over many years. When a
population estimate is not possible, we can look at other data to help determine the trend,
such as recruitment, body condition and health, and bull-to-cow ratio. Information on the
trend of a caribou herd over the long term can be provided by traditional knowledge as
observations of changes in abundance and distribution, which are often linked. For example,
when caribou are at low numbers they often don’t occupy all of the same areas as when they
are abundant.

Female survival estimates can also help determine the trend and are important in interpreting
recruitment and bull-to-cow ratios. This is discussed in more detail in the Scientific Report.

8.1.3 Productivity and Recruitment — How Calves are Doing

‘Productivity’ is the number of calves that are born. Scientists can look at the numbers of calves
on calving grounds using aerial or ground-based surveys. They can also collect information on
pregnancy rates from blood samples either taken by hunters or during capture work that is part
of collaring.
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‘Recruitment’ refers to the number of calves that survive to one-year of age and is evaluated in
the spring based on the number of these calves per 100 cows. These ratios, while informative,
are often difficult to interpret as they are influenced by changes in cow mortality (death rates)
from year to year. Therefore it is important to have estimates of annual cow harvest in order to
interpret recruitment rates as accurately as possible. Typically, recruitment rates are low before
the number of animals in a herd begins to decline, whereas high recruitment rates, particularly
several years in a row, may indicate an increase in herd size. Monitoring can be done by
scientists and by harvesters who can provide information on the number of calves observed in
relation to the number of cows.

Harvesters or other community members on the land can make observations of relative
numbers of young caribou seen as compared to other years in the spring. They also notice the
occurrence of twin foetuses or dry cows. These observations are another helpful way to gauge
changing proportions of young caribou to adult caribou from year to year, especially when such
information is shared across the distribution of the caribou’s range.

8.14 Adult Composition — How Bulls and Cows are Doing

Part of monitoring overall herd structure is by looking at adult composition, or the number of
bulls and cows. This helps determine if there are enough bulls to impregnate cows. It is
important to establish a baseline and monitor when the herd is low and if a bull-dominated
harvest is implemented. The natural death rate for male caribou is higher than that for females,
so even in non-harvested herds there are usually fewer bulls than cows (see Scientific Report).
This is not usually a concern, as bulls can mate with many cows within the same season.

Scientists do aerial and ground-based surveys during the rut to collect information on the
numbers of bulls and cows. Harvesters or other community members make observations of
relative numbers of bull and cow caribou seen as compared to other years, mostly during the
fall.

8.1.5 Body Condition and Health

The health and condition of individual caribou can affect productivity and survival of calves and
adults. The CircumArctic Rangifer Monitoring and Assessment Network (CARMA) has developed
protocols for measuring body condition and health of caribou. The least intensive (Level 1)
measurements can be easily done. Sample kits may be provided to harvesters to measure or
collect: pregnancy information (presence of foetus), back fat thickness, left kidney and fat to
assess contaminant levels and condition, body condition score, lower front teeth for age
determination, and location, date and sex of the animal harvested. It is most useful to collect
Level 1 measurements on an annual basis. Harvesters may also submit samples for disease and
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parasite testing at any time to the responsible government agency. More intensive
measurements (Level 2 or 3 protocols) of body condition and health, including disease and
parasites, should be done by scientists and harvesters during a community hunt but on a less
frequent basis (every three or five years).

Community members typically have an overall impression of the condition of caribou through
harvesting, field dressing (skinning, gutting, etc.) and preparing or fixing the meat. Body
condition information collected by community members, harvesters and scientists provides
information about caribou health, which can be used as supporting evidence when predicting
or confirming changes to the herd size and trend.

8.1.6 Harvest Levels and Practices

Harvesting has a direct impact on caribou numbers and accurate information on the harvest
levels of all user groups is very important for making decisions and justifying management
actions. Estimating how many animals are being taken out of a herd (e.g., through harvest and
predation), is as critical as understanding how many animals are coming into a herd (e.g.,
through recruitment). In addition to knowing the total number harvested, it is also important to
know the proportions of animals harvested — how many cows, calves or bulls are taken. Harvest
information can be straightforward to collect compared to something like wounding loss
(animals that are wounded but not retrieved). While this is also important, it is very difficult to
measure. Because there may be differing perspectives on harvesting and harvest monitoring,
we have included a “Hot Topic Box” on the following page.

There is a strong desire amongst wildlife managers, as well as the harvesters who attended the
community engagement sessions, to have continued harvest monitoring programs and to
establish (or re-establish) programs in each region. Efforts to make these programs as effective
as possible in addressing the needs of both communities and managers are ongoing. Further
details about harvest monitoring programs to estimate resident, non-resident, commercial, and
subsistence caribou harvests are included in the Community Report and the Scientific Report
that accompany this Management Plan.

During the community engagement meetings, it was very clear that communicating, teaching,
and practising traditional, respectful ways of harvesting is a priority for many people. In
addition to monitoring harvest levels, communities could report on how well they’re doing in
regards to respectful harvesting practices at annual meetings. It is important that there is
continuous, reliable, long-term information on harvesting to better understand how it can
influence herds. Harvesting is also an important way of sustaining relationships with the
caribou and through that, providing opportunities to obtain knowledge and data. An effective
overall monitoring program will require good communication and sharing of information
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between regions and wildlife managers. Analyses of both population data and harvest data can
then be used to develop sustainable harvest recommendations.

Hot Topic: Perspectives on Harvesting and Harvest Monitoring

Differences in perspectives of harvesting in Aboriginal and scientific communities can lead to
sensitivity about approaches to harvest monitoring. The relationship of Aboriginal
harvesters to animals like caribou is complex — rooted in traditional culture and spirituality.
Harvesting can be seen as having both direct and indirect effects on populations. In the
opinion of many hunters, they have always played a positive role as managers of the herds
by harvesting them according to specific rules of use, and maintaining caribou numbers
within the carrying capacity of the habitat. Traditional monitoring methods still strongly
inform decisions about where, when and how much to harvest. At times when caribou are
absent or in low numbers, harvesters switch to other food sources, helping herds recover. In
many cases, traditional knowledge teaches that harvesters and other predators “keep the
herds healthy” by hunting, and in the absence of respectful harvesting, the populations may
go away, hence hunting restrictions are seen to jeopardize the relationship of hunting and
healthy herds. These and other factors can make people reluctant to report their harvests.

To make informed management decisions, it is helpful to know how and why caribou
populations are changing in number, what factors increase numbers and what decrease
numbers. Therefore, harvest data are an important part of understanding caribou because
they increase understandings of caribou mortality rates. Management goals are usually to
maintain caribou numbers so they can support harvesting and ensure that caribou herds will
be sustained over the long term. This may include goals of keeping herds stable, or to
increase or decrease their numbers, depending on herd status and how they are relating to
their environment. Because harvesting is done by people, it can be more easily understood
and controlled than other natural factors that affect caribou mortality (e.g., weather and
climate impacts, habitat conditions, predation rates, etc.). Monitoring and regulating
harvest are some of the important tools used to understand caribou and their mortality
rates and to help accomplish management goals.

This plan attempts to reflect a number of shared perspectives about harvesting, such as:

e Harvesting can be beneficial to caribou herds even though it directly reduces herd
numbers.

¢ Understanding the relationship between habitat and caribou numbers is a crucial part
of monitoring programs.

o Respectful harvesting has a role in management that may not be fully understand or
agreed upon.

e There are different approaches to monitoring caribou and harvesting — from informal
systems developed by communities over generations of living with caribou, to more
formalized harvest data collection programs as required by land claims agreements.

In all situations, there is an important role for community organizations, including
Renewable Resources Councils and Hunters and Trappers Organizations where they exist, in
order to develop a strong approach to monitoring.
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8.1.7 Predator Populations

Predators affect caribou behaviour and mortality. Some predators take caribou only during the
calving period (e.g., eagles) and some only during the spring to fall period (e.g., grizzly and black
bears). Wolves prey on all age classes of caribou and the rates may vary by season.

Predator numbers decline as herds decline but usually there is a delay of one or two years; if
other prey species are available, predator numbers may not decline at all. When caribou
numbers begin to decline, the impact of predation may become proportionately greater. This
was reported from several communities.

Caribou users have requested increased monitoring of predator populations, measurements of
predation, and assessments of the impact of that predation on the herds. Predator condition
may be monitored in the NWT and Nunavut through carcass collection programs, and predator
abundance and predation rates can be monitored through community and/or scientific
research programs.

8.1.8 Caribou Range and Movement Patterns

Barren-ground caribou use different geographic areas to meet their seasonal requirements.
These are referred to as ‘seasonal ranges’. In winter, the preferred habitat of the Bluenose-
West and Bluenose-East herds is boreal forest, where snow packs are not as deep and lichen is
easier to get at. The forest also provides some protection from predators and wind. The Cape
Bathurst herd winters near the treeline, with many animals staying on the tundra all winter,
pawing through snow to find lichen.

In spring, all caribou migrate towards their calving grounds. These are typically open areas of
tundra, where cows can see predators approaching and where there is abundant feed for
young calves. Bulls, and cows that aren’t calving, also go to open areas of tundra at this time of
year, but might not make it all the way to the calving grounds. In the summer, caribou are
influenced greatly by insects, seeking windy, cooler places as insect relief. Later in the summer,
caribou begin to migrate back towards the winter range. Some other factors that influence
habitat selection are insects, fire and human disturbance. More information on caribou habitat
is included in the Scientific Report.

Monitoring where caribou are present and absent as well as how and when they move across
their range will help to make linkages between habitat conditions and what kind of habitat
caribou require. Additionally, such information will be helpful to better understand how caribou
herds interact over time, filling in gaps in understanding relating to exchange rates between
herds, for example. Communities may report throughout the year where and when they are
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seeing caribou, as well as when and where they are absent. Use of collar data as well as
observations made during scientific studies, such as surveys, will also contribute to this
understanding.

8.1.9 Environment and Habitat Conditions

The term ‘cumulative effects’ refers to changes to the environment that are caused by an
action in combination with other past, present and potential future human actions. Cumulative
effects are usually greater than the sum of what each individual effect would be on its own.
Long-term research on habitat quality and quantity and impacts of human activities can give us
a better understanding of cumulative effects at the ecosystem level. Weather data and
environmental observations are documented and shared amongst harvesters, scientists and
industry. Co-management agencies can continue to call for and support such long-term
research and monitoring. It is also important that these activities, as well as land use planning
activities, are coordinated across the range of the herds. Some work is already underway in the
range of these caribou — in the NWT, ENR is leading development of a multi-scale cumulative
effects monitoring framework in collaboration with its management partners, and the
Cumulative Impact Monitoring Program has a “Caribou Monitoring Blueprint” that outlines
specific monitoring gaps that need to be filled to understand the cumulative impacts of human
activities on caribou. In addition, with improved understanding there is a better opportunity to
use regulatory management tools to limit disturbance on caribou. For example, in the NWT,
Section 95 of the new Wildlife Act allows that a developer may be required to provide and
adhere to a wildlife management and monitoring plan if the proposed development is likely to
have a significant effect on wildlife or habitat.®

Community members have observed changes in the climate and on the land that may have a
positive or negative effect on caribou movements and condition. These observations are
generally consistent with scientists’ predictions of increased variations in temperatures, more
rain and snow, and more severe weather events as a result of climate change. During the
summer, shifts in temperatures and precipitation can lead to changes (either greater or lesser)
in insect harassment of caribou or the timing of “green-up”. During the winter, variation in
temperature or precipitation can affect caribou energy use through changes in access to food
or vulnerability to predation (see also the Scientific Report and the Community Report).

Changes in habitat conditions (e.g., fires on winter range, levels of rain or snowfall, icing events,
shifts in vegetation composition and/or other species presence) can provide insight into the
stresses impacting caribou and the availability of habitat to caribou. For example, we know that

9 The NWT Wildlife Act is available online at: http://www.enr.gov.nt.ca/_live/documents/content/Wildlife_Act.pdf
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increases in predators can impact caribou. There are also reports from some communities that
as muskox distribution shifts habitat may become less attractive to caribou.

In order to assess habitat conditions for each herd, seasonal range use of each herd should be
defined (as in 8.1.8), weather and climate trends should be monitored, and past and present
fire activity tracked. Key habitat indicators should be developed to help determine habitat
quality and quantity using remote sensing and ground surveys. Identification and long-term
protection of key herd habitat — such as calving grounds — will help to ensure that there are
caribou for future generations.

8.1.10 Human Disturbance

Disturbance of caribou from human activities such as resource exploration and development,
aircraft over-flights, and recreational activities can influence caribou behaviour and energy use,
which in turn can affect condition and health. Indirect effects can also include a reduction in
quality and quantity of habitat or access to quality habitat. Particularly when caribou numbers
are low, human activities have the potential to alter the rate and extent of the decline or how
long it takes the herd to recover.

The range of the three herds extends over lands that are protected from development and
lands where exploration and development are occurring. Concern about the impacts of non-
renewable resource development grew in the 2000s with a renewed surge in potential
developments such as the proposed Mackenzie Gas Project (MGP) natural gas pipeline and
associated exploration and development, the proposed Mackenzie Valley Highway extension
north of Wrigley, and the Bathurst Inlet Port and Road which could have indirect impacts on
these caribou.

Current developments can impact caribou during their active phase and through cumulative
effects. The Inuvik-Tuktoyaktuk all-weather road passes through Cape Bathurst herd winter
range. Discovery of diamonds and other valuable minerals in the NWT and Nunavut also led to
increased mining activities throughout the range of the Bluenose-West and Bluenose-East
caribou. In addition, there is extensive shale oil exploration currently taking place in the Central
Mackenzie Valley (Sahtu and Gwich’in regions) — which is historic Bluenose-West and possibly
Bluenose-East caribou range.

Multiple sources of disturbance, and disturbance over a long period of time, can have

cumulative effects on herd health. Because of this, the GNWT’s current Barren-ground Caribou
Management Strategy has identified a need to develop models to assess cumulative effects and
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to identify, monitor and mitigate impacts of exploration and development activities and
improve understanding of mechanisms of impacts.l® There are proposed projects in Nunavut
aiming to address the industrial development in the Bathurst Inlet area and how these activities
affect caribou. Threshold levels of disturbance are unknown for barren-ground caribou.
Quantifying levels of disturbance to caribou could help establish how disturbance changes over
time and how it influences caribou movements and behaviour. Location and levels of
disturbances could then be related to habitat availability and accessibility.

8.2 Approaches to Monitoring

Because it is necessary to have up-to-date information for decision making, an appropriate
frequency of research, monitoring, and community engagement effort is very important.
Likewise, it is necessary to have a well-planned strategy to ensure that traditional ways of
monitoring are maintained. Certain monitoring will take place every year — for example, the
ACCWM recommends that harvest information is collected annually no matter the status of the
herd. These annual sources of information can then be compiled to help look at year to year
trends. The frequency and intensity of other types of monitoring will most often vary in
response to herd status. Further details on monitoring timing and effort can be found in the
Scientific Report.

Some of these indicators of herd status can be difficult or expensive to measure. Depending on
the type of monitoring, either scientific information or traditional knowledge may provide the
most helpful insights or may shed light on different aspects of caribou herds and health. For
example, traditional knowledge provides especially valuable insights about long-term trends
and both localized and landscape-level changes in caribou and their habitat. Because these two
streams of knowledge have different strengths and occur over different time scales, they
sometimes differ in their findings. Nonetheless, they also can complement each other and
provide useful information for comparisons. Timely collection and analysis of the information
from both processes is essential to help inform the decision-making process.

On the following page, all the monitoring processes that were described in the previous section
have been summarized in Table 1. This table shows how scientific and community knowledge
can work together to measure the different variables, and how often each type of monitoring
should occur.

10 Government of the NWT. 2011 (August). Caribou Forever — Our Heritage, Our Responsibility: A Barren-Ground
Caribou Strategy for the Northwest Territories 2011-2015.
http://www.enr.gov.nt.ca/_live/documents/content/2011-2015_Barren-
ground_Caribou_Management_Strategy.pdf
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Table 1: What and how we monitor: criteria used to assess herd status.

Community-Based Scientific!
Information Measure How often Measure How often
Green: every 4-5
Population High (Green) years
. High, medium, low, Medium Yellow: every 3-4
size " Throughout the year
critical (Yellow/Orange) years
Low (Red) Orange and Red:
every 3 years
Population .
P Observations: .
trend and . . Increasing, stable,
increasing, stable, Throughout the year . Annually
rate of . decreasing
T decreasing
Productivit . Every winter (except
v Observations: many In summer, fall, and Number of calves per y ( . P
and . years population
X or few calves winter 100 cows . .
recruitment estimate is done)
Observations: man Following population
Adult ¥ Number of bulls per . 40
. or few bulls (and bull Throughout the year estimates or every 3-
composition 100 cows
health) 5 years
Body Observations: good, Throughout the year, | Fatindices, pregnancy Level 1 annually;
condition fair, poor, especially during rate, parasite and more intensive Level
and health abnormal harvest disease level 2/3 every 5 years
Harvest Calculate total
levels Harvest reporting Monthly harvest and sex ratio Annually
from community data
Carcass collection Green and Yellow:
Predator Observations: high, . every 5 years
o . Throughout the year | (reproduction, health,
populations medium, low e Orange and Red:
’ every year
Range and Annually
Locations of caribou Range use, movement | (based on collar data
movement Throughout the year .
— absence/presence patterns and observations
P throughout year)
Observations of food .
uality and Seasonal range use, Annually to establish
Environment . 9 s y fire, changes in plant baseline and then to
. availability, extent of | Throughout the year L .
and habitat productivity, green- be determined
burns, weather, snow .
up, climate, etc. thereafter
depth, etc.
. . Annually, and then to
Human Observations: high, Track land uses and v .
Throughout the year be determined

disturbance

medium, low

disturbance levels

thereafter

11 More information on scientific indices and their interpretation is available in the companion Scientific Report.
12 While trend cannot be determined annually (trends can only be observed across or between years) the

information needed for a trend analysis is collected annually.
13 There is a need for further research and discussion about how these factors, such as predator levels, can affect

these three caribou herd populations.

Advisory Committee for Cooperation on Wildlife Management (ACCWM)

38




November 2014

9.0 Making Decisions and Taking Action

The following is an overview of the process, guiding documents, and
schedule to be followed by the ACCWM to determine herd status and
management actions. More detailed aspects on the decision-making
process and implementation will be developed by the ACCWM.

9.1 How We Make Decisions — ACCWM Meetings

Accurate and timely information is necessary for making good
decisions that will help the caribou herds. Because the herds are
shared among communities and regions, it is also important that
information is collected and shared amongst harvesters and managers.
The ACCWM and its working group meets annually (normally in early
fall) to review any new information on the herds and implementation
of the Action Plans. This is an opportunity for the ACCWM to invite
authorized representatives of the management agencies (e.g., ENR,
Parks Canada, Government of Nunavut), community members, the
public and scientists to get together and discuss the best available
information about these herds.

Herd status will be determined based on information including:

e Estimate of the overall size of the herd;

e Population trend (increasing, decreasing, or stable); and

e Additional monitoring indicators (as in Table 1) to supplement the
interpretation.

In addition to the information coming from monitoring, there may be
other information available through research programs or traditional
knowledge. All of this information will be considered by wildlife
managers and harvesters. The ACCWM sees this as a collaborative
decision-making process and will be done according to the

requirements of regional legislation and land claims agreements.

9.1.1 Action Plans

Advisory Committee for Cooperation on Wildlife Management (ACCWM)

Bluenose Caribou Management Plan

“We need a
consistent approach
and law for all regions
that share the same
population of caribou.
If we don’t apply the
same rules the
population will
decline and the most
we will be able to say
is, ‘What happened?’”
(Fort Good Hope)

“A majority bull
harvest implies big
bulls which is not
good. Majority bull
harvest would be
okay if it was
stipulated that it was
young bulls — not the
big breeders,
teachers and leaders
of the migration.”
(Wrigley)
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This Management Plan is supported by an Action Plan for each herd which outlines the actions
to be taken and how they will be put in place. The ACCWM is responsible for determining herd
status and developing the Action Plans. Action Plans are intended to be in place three to five
years. When the ACCWM determines status each year, Action Plans will also be reviewed. If
herd status changes, the Action Plans may need to be updated before the three to five year
period has expired. This allows for the adjustment of actions as new information becomes
available. Although normally revised only following population estimations, the herd status or
Action Plans may be revised more often if, for example, there has been some unexpected and
extreme change since the most recent estimate. Based in large part on the herd status, each
Action Plan will outline specific management actions and how they will be put in place, by
whom, and within what timeframe. Funding for the management action will be discussed by
the ACCWM with other management partners.

Implementation of Action Plans is cooperative, and ongoing community input and support will
help to develop and implement management actions. Each wildlife management board will be
responsible for approving Action Plans for implementation within its region. Once the plan is
approved, the plan is submitted to the appropriate governments for implementation.

9.2 When Do We Take Action

Our actions to help the caribou herds will be determined in part by the herd size, and whether
it is increasing or decreasing. Management decisions will also be influenced by other
information from harvesters and scientists such as recruitment, bull-to-cow ratio, body
condition and health.

In this Management Plan there are four levels of herd status and management actions. These
are colour-coded yellow, green, orange, and red.}* Management actions are based on defined
phases of the population cycle. The herd status provides a trigger for specific management
actions.

Yellow: The population level is intermediate and increasing

Green: The population level is high

14 The colour zones or “traffic light” approach used here is a way of indicating relative risk that was adapted
from other regional management programs, such as the Porcupine Caribou Harvest Management Plan
(2010) and NWT Fire Management (ENR).
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Orange: The population level is intermediate and decreasing

- Red: The population level is low

A representation of these thresholds is provided with corresponding colours in Figure 8.

Caribou Population

Time (population cycle approximately 30 to 60 years)

Figure 8: Caribou population status as colour zones.

Thresholds to help guide management actions were determined with input received from
community and technical experts in a consensus-based process (Table 2). ACCWM members
combined available science (historical high and low populations) with traditional knowledge
and experience. Slight differences in thresholds between herds reflect the results from
community engagements. The historic high, as measured by surveys, for each of the three
herds, and the change over time, are shown in Figures 4-6 of this report and described in more
detail in the Scientific Report. Sufficient information was not available from results of modelling
simulations to help set thresholds. However, this could be a helpful tool to provide further
evaluation or adjustments in future planning. In addition, ENR has recently developed a “Rule
of Thumb Approach” that describes a framework for barren-ground caribou harvest
recommendations based on herd risk status. This approach relies on indicators — such as
population size and trend — to help estimate the potential risk to a herd under different
management scenarios; it is included with the Scientific Report.
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The thresholds in Table 2 are approximate and will be used to help guide management
decisions and actions based on herd status. As explained earlier, estimated herd size is not the
only indicator used to set a herd status into one of the four colour zones. Herd status decisions
will use estimates of the overall number of caribou, whether a herd is growing in size or is
declining (trend), and other monitoring indicators to assist in interpretation. In practise this
means that although an estimate for a herd may cross or be very near a threshold, the
determination of herd status will take into account all available information — it is not only the
threshold value that is used to determine the colour zone. For example, a recommendation
could be made to set a herd in a colour zone before a population estimate reaches a threshold
value, or a decision could be made to keep a herd in a colour zone despite an estimate placing it
just outside the threshold, if this is the best action based on all indicators considered together
and according to the principles stated in this Management Plan.

Table 2: Thresholds for the status of the Cape Bathurst, Bluenose-West, and Bluenose-East
Caribou Herds.

Historic High Threshold Threshold

As measured by Between green & Betweenred &

surveys yellow/orange yellow/orange

Cape Bathurst Herd 19,000
Bluenose West Herd 112,000 56,000
Bluenose East Herd 120,000 60,000

9.3 What Actions Do We Take

The wildlife management boards that make up the ACCWM have authority through their land
claim agreements to make recommendations and decisions on wildlife management issues.
Under their mandates, the Boards have responsibility for wildlife and wildlife habitat
management. The ACCWM can make consensus-based recommendations to governments, land
use regulators, and respective Boards on the general types of management actions that are
described below. ACCWM recommendations do not prohibit individual boards from providing
additional recommendations, nor are individual boards bound by ACCWM recommendations.
Communities may also choose to voluntarily restrict harvest.

The type of action and the degree of intervention will vary depending on the status of the herd.
Generally, more management actions are recommended for times when herds are at low levels
or decreasing (red and orange zones) than when populations are high or increasing (green or
yellow zones). In addition to these management actions, monitoring activities are also taking
place. Some of the specific management actions or changes in the frequencies of actions that
can be triggered by a herd’s status are described below and summarized in a table at the end of
this section.
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9.3.1 Education

The need for increased education about how to take care of caribou and use caribou
respectfully was a very strong message heard during the community engagement sessions (see
Community Report). Many of the important educational themes center on traditional
harvesting practices, but some also focus on hunter safety and shooting techniques. Some ideas
include:

e Promoting total use of harvested caribou;

e Proper butchering and storage methods;

e Limiting wounding loss;

e Letting the leaders pass;

e Promoting community hunts with experienced hunters;
e Caribou diseases and human health risks;

e Use of alternate species; and

¢ Increased sharing of traditional foods.

Educational programs developed by the ACCWM in partnership with government, communities
and researchers can involve elders, harvesters, and youth in dialogue and activities on the land.
Section 46 of the new NWT Wildlife Act outlines ways in which harvester training courses will
be developed and delivered with the input of local harvesting committees, councils, Renewable
Resources Boards, and/or other organizations. They will be developed and recommended no
matter the status of the herds, however, the content and emphasis on these programs may
vary with changing caribou status. It is important that educational programs reach all members
of a community. More details on educational programs are outlined in the Action Plans. Ways
of monitoring and regulating harvest are outlined later in this section (9.3.5).

9.3.2 Habitat

The ACCWM can recommend increased research and monitoring related to seasonal range use,
key habitat indicators, or trends in climate and weather. It can also identify important habitat —
such as calving areas, key winter range, etc. — and recommend it for special management
and/or other types of protection (according to mandates of ACCWM member organizations).
This can include other sensitive areas and habitats, such as river crossings and migration
corridors. In addition, the ACCWM can support individual board’s recommendations of
protected areas, and habitat recommendations through land use plans or other means.

A recent innovative initiative by GNWT-ENR to undertake a range plan for the Bathurst caribou
herd might be applicable to the range of the Cape Bathurst, Bluenose-West and Bluenose-East
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caribou. The scope of the range plan is still being developed, but it is expected to provide
guidance wildlife managers on how to monitor, assess and manage cumulative effects of
human and natural disturbance on the Bathurst range. The planning process involves all
organizations with a stake in land management on the Bathurst caribou range, from the NWT
and Nunavut, including a range of government departments, Aboriginal Governments, land
claims organizations, wildlife management boards, regulators, industry and others. The plan
development process is in its early stages, so it is not yet possible to evaluate a final product or
resulting outcomes. Appendix F, Appendix G and the Scientific Report include more details on
caribou habitat and protected areas.

Management Actions include:
¢ Identify and recommend protection for key habitat areas;
e Review results of monitoring, including cumulative effects, to ensure enough habitat is
available and caribou are able to move between areas of good habitat;
e Recommend important habitat as a ‘value at risk’ for forest fire management.

9.3.3 Land Use Activities

The ACCWM members can provide recommendations to regulators (i.e., Land Use Planning,
Environmental Assessment and Land and Water Boards) to help reduce the effects of land use
activities on caribou herds. These can include hydrocarbon and/or mineral exploration and
development, transportation and road development, and changes in recreational activities.
Advice can be given to avoid key habitats and to mitigate disturbance from noise and access
among other possible advice. For example, co-management boards, Renewable Resource
Councils, and Hunters and Trappers Organizations and Committees comment on land use
permits about how to mitigate impacts to caribou. Other agencies have the authority to
regulate land use. The ACCWM is limited to making recommendations; management actions
that could change land use activities are put in place by regulators. This is why it is so important
to coordinate land use planning and activities across the entire annual range of herds. This is
the best way of ensuring that habitat is conserved for caribou. Monitoring cumulative effects is
one way of doing this. This requires a strong collaborative process. The annual ACCWM meeting
is an opportunity to share information and coordinate management actions across regions and
agencies. Appendix F includes more details on relevant land use planning processes and
protected areas that are relevant to these caribou.

15 The NWT forest fire management policy defines “Values-at-risk” as “human life and the specific or
collective set of natural or cultural resources and improvements/developments that have measurable or
intrinsic worth and that could or may be destroyed or otherwise altered by fire in any given area.”

http://www.enr.gov.nt.ca/ live/documents/content/53 04 forest%20 fire management policy.pdf
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Yellow: The population level is intermediate and increasing

Management actions include:

Review results of cumulative effects monitoring programs;
Provide advice on mitigation of industrial impacts to proponents and regulators;

Green: The population level is high

Management actions include:

Review results of cumulative effects monitoring programs;
Provide advice on mitigation of the impacts of exploration and development activities to
proponents and regulators;

Orange: The population level is intermediate and decreasing

Management actions include:

Review results of cumulative effects monitoring programs;

Provide advice on mitigation of industrial impacts to proponents and regulators;

Provide active and accessible communication and recommend education programs for all
including proponents and airlines;

Recommend increased enforcement of land use regulations, including community
monitors;

. Red: The population level is low

Management Actions include:

Work directly with proponents and regulators of exploration and development activities to
advise on mitigation measures;

Review results of cumulative effects monitoring programs;

Provide active and accessible communication and recommend education programs for all
including proponents and airlines;

Recommend increased enforcement of land use regulations, including community
monitors.

9.3.4 Predators

The ACCWM can recommend increased research on predators, including distribution and

abundance and the impact of predation on caribou herds. It can also recommend means of
predator control including incentives for harvest of predators. Because this can be a
controversial topic, a “Hot Topic Box” is included later in this section.
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Experience in Alaska, Yukon, NWT and Nunavut in the 1960s, have shown that predator control
can be a tool for short term recovery in caribou populations in some situations. However, there
is little evidence of wolf control programs being effective over the long term. It is suggested
that prior to the design and implementation of any predator management approach, an open
discussion of this topic be held among wildlife managers, scientists, and harvesters (see the
Scientific Report and the Community Report for more discussion of this subject).

Yellow: The population level is intermediate and increasing

Management actions include:
e Continue research programs to monitor predator condition (e.g., carcass collection and
community monitoring programs);

Green: The population level is high

Management actions include:
e Continue research programs to monitor predator condition (e.g., carcass collection and
community monitoring programs);

Orange: The population level is intermediate and decreasing

Management actions include:
e Review results of research programs that monitor predator abundance and predation
rates;
e Consider recommending options for predator management;

. Red: The population level is low

Management Actions include:
e Review results of research programs that monitor predator abundance and predation
rates;
e Consider recommending options for predator management.
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Hot Topic: Predator Control Programs

Many people in communities across the NWT report that they are seeing more caribou
predators in recent years, including wolves, wolverines, grizzly bears, and eagles. While
predators have a natural role in ecosystems, there are concerns that when they are at high
levels, they can have a negative impact on prey like caribou — especially when those animals
are already in decline.

Today, in some regions, fewer people may trap or hunt species like wolves compared to in
the past, and the question of whether to ‘manage’ or control predator populations in order
to benefit caribou can be a sensitive one. Science is beginning to show that this is not a
straight-forward issue — sometimes the populations do not respond as expected. Amongst
the public, there is both support and opposition to the idea. Because the issue is so complex,
there is currently no formal wolf control program in the NWT or Nunavut.

For the management recommendations in this plan, the ACCWM acknowledges that
predators are integral components of northern ecosystems; predator populations can cycle
up and down and have varying impacts on their prey populations; predator control
programs are controversial; it is important to have good information on predator
populations, rates of predation, impacts on prey populations like caribou, and the
effectiveness of control programs before informed management decisions can be made —
this should include information from both science and traditional knowledge.

9.3.5 Harvest

As mentioned earlier, in many Aboriginal societies respectful harvesting is seen to help sustain
the balance between caribou, humans and the landscape. They see that traditional practices
can maintain proper relationships, keep herds healthy and within their carrying capacity, and
promote cultural continuity by passing lessons from generation to generation. Education about
ways of harvesting respectfully is crucial, and was identified by many communities as a key to
taking care of caribou.

Because harvesting itself is a management tool, regulations around harvesting are also a tool.
The effects of harvesting on a population are not just dependent on the total number of
caribou taken, but also on whether a herd is increasing or decreasing, the cumulative effects
impacting the landscape, and several other factors. Each factor should be weighed in order to
make recommendations that will be best for the caribou.
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Priorities for harvest allocation are explained in a “Hot Topic Box” below. The ACCWM can
make recommendations to the appropriate Ministers with respect to limits on harvest as
established through land claim agreements, with non-commercial harvesting having priority
over commercial harvesting. With respect to non-commercial harvesting, Land Claim
beneficiaries and Aboriginal people have a priority right to harvest over other NWT residents
who in turn have priority over non-residents. In areas of Nunavut and the NWT that have land
claims agreements, when strict conservation measures are needed, a Total Allowable Harvest is
established. Harvest studies assist in establishing Total Allowable Harvests and inform basic
needs levels which constitute the first demand on harvesting. Formal harvest studies are
available from the Inuvialuit, Gwich’in, Sahtud, and Nunavut settlement areas. Groups without
formal harvest studies will need to find a way to determine harvest levels.

Hot Topic: Priorities for Harvest Allocation

In the NWT, land claim agreements establish priorities for allocation of harvest when it must
be limited for conservation purposes. For areas without settled land claim agreements, the
new Wildlife Act includes the following priorities for allocation of harvest:

e First — subsistence and cultural harvest for those with Aboriginal harvesting rights in the
NWT;

e Second - resident hunters;

e Third — outfitted hunts;

e Fourth —other commercial purposes.*

The Nunavut land claim states that the basic needs levels shall constitute the first demand
on the total allowable harvest. If the total allowable harvest is equal to or less then the basic
needs level, Inuit shall have the right to the entire total allowable harvest. Section 5.6.31
speaks to the surplus and states that the allocation of the surplus shall be determined in the
following order and priority:

e To provide for personal consumption by other residents;

e To provide for the continuation of existing sports and other commercial operations;

e To provide for economic ventures sponsored by Hunters and Trappers organizations and
Regional Wildlife Organizations;

e To provide for other uses including commercial, commercial sport and recreation.

*See http://www.enr.gov.nt.ca/ live/documents/content/Aboriginal Harvesters.pdf

TFrom: Agreement between the Inuit of the Nunavut Settlement Area and Her Majesty The Queen in Right of
Canada Land Claims Agreement. Article 5 Sections 5.6.20 and 5.6.31. Amended on January 29, 2009.

With the exception of the TNNPMB, each ACCWM member may, if circumstances require, set a
Total Allowable Harvest (TAH) for their region and then allocation is done within the region
according to what is outlined in individual land claims. Communities may also choose to
voluntarily restrict harvest — for example, a regional council such as an HTO may set community
by-laws that affect harvesting. The ACCWM recognizes that it is important to work

Advisory Committee for Cooperation on Wildlife Management (ACCWM) 48


http://www.enr.gov.nt.ca/_live/documents/content/Aboriginal_Harvesters.pdf

November 2014 Bluenose Caribou Management Plan

collaboratively when discussing a TAH for shared herds — this was one of the underlying reasons
behind the creation of the ACCWM. Discussions about allocations will be based on harvest
levels and according to the requirements of regional legislation and of land claims agreements
(see Appendix C).

The ACCWM can also make recommendations on seasonal harvesting restrictions and/or
harvest composition (e.g., bulls vs. cows). This can be a controversial topic, so there is more
information in the “Hot Topic Box” below. Harvest recommendations are based on the best
understandings from both science and traditional knowledge — this could include an analysis of
how different harvest scenarios affect the herds. Harvest recommendations can be contentious
amongst the different user groups, as they may have cultural or economic impacts. Harvest
regulations will not work without a program which may include education and enforcement.
Regional and community authorities can cooperatively develop a compliance program that fits
present and future needs.

Hot Topic: Cow vs. Bull Harvests

Many Aboriginal harvesters take a mix of bulls and cows throughout the year, according to
the seasons and the condition of the caribou. Traditionally, people hunt bulls early in the
fall, because after the rut they are skinny and the meat is not as good. Cows are in prime
condition in the winter and are harvested in November and December a lot. Bulls start to
get fat again in spring, so both sexes are hunted after that point. Some elders say that it is
never a good idea to harvest mature bulls, as they are the leaders and breeders in the herd.

Science suggests that a reduction in the number of cows harvested from a herd can help the
population increase through increased birth rates. Cows give birth, and even dry cows can
produce calves in following years. In addition, bulls can breed with many cows. This leads
scientists to suggest that switching the harvest away from cows can help barren-ground
caribou herds grow by protecting reproduction in the current year and future years.

Communities are concerned that a bull-dominated harvest could lead to the removal of too
many of the ‘prime’ or strongest males from the population and weaken the herd over the
long run. For the management recommendations in this plan, the ACCWM acknowledges
that everyone agrees it’s important to keep a good balance in the ratio of bulls to cows in a
herd; that good information and monitoring can help choose the best balance of males and
females to harvest; and that harvesting should not target just the largest bulls, as they are
important to the herd.

The ACCWM can recommend programs to encourage the harvest of alternate species and
increased sharing, trade and barter of traditional foods.