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Appendix 1: Complete Consultation Presentation of the M’Clintock

Slide 1

Slide 2

Channel Polar Bear Study Results 2014-2016

gum _— <eNenids
Department of Environment
= / Avatiligiyikkut
Ministére de 'Environnement

M’Clintock Channel
Genetic Biopsy Study 2014 - 2016 Results

Markus Dyck and Jasmine Ware
Polar Bear Biologists

Department of Environment
Wildlife Management Division
- Research Section -

Objectives Of Presentation

> Provide a summary of results from study

»Obtain feedback from your HTO ———
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Slide 3

Slide 4

Slide 5

v

First mark-recapture study between 1973-78
» MC and GB treated as one

unit, estimate of 1,081

v

GB estimate increased to 900 in mid-90s
based on local knowledge and uneven and
incomplete sampling

» MC estimate decreased from 900 to 700
based on local knowledge in mid-90s

v

Population boundaries in 1995
and 2001

Background — Harvest

> Concerns over low bear densities in MC lead to new mark-
recapture study 1998-2000; GB also included in the work.

> Estimate for MC was 284

> Average harvest of 34 bears/year from 1979-1999 for MC

»>MC harvest unsustainable: *
a) hunting moratorium 2001-2003 *
b) TAH of 3 until 2015/16 »

» MC population likely growing

> TAH of 12 since 2016

Background — Where does that bring us?

> Population status unknown (stable? increasing?)

> Population boundaries of MC/GB/LS?

Inuit Qaujimajatugangit/genetics suggest movement
between both units
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Slide 6

Slide 7

Slide 8

Goals of \

»>Need for new information — current data was deficient

SR | bund

»Eval population boundaries/ 1ts of bears

» Provide information for review of Total Allowable Harvest
(TAH)

> Observe effects of changing sea-ice conditions

»> Co-management partners
indicated concern about
drugging & handling bears

= Explore alternative
population assessment
methods

= Better reflect Inuit societal
values

> Balance with analysis needs —to
properly monitor population

dy method chosen

»Co-management partners and GN selected less invasive choice:

Dart after collecting Sample.
Immediately falls outs

. No handling
Genetic mark-

recapture
(biopsy sampling,
no physical
handling)
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Slide 9

Slide 10

Slide 11

Genetic capture mark-recapture study goals

MClintock Ghannel

> Estimate polar bear
abundance in MC

» Compare with 1998-2000
estimate

» Compare information on
reproduction, survival

» Cannot estimate
movement or boundaries
with this method

.*. Environment and
Climata Change Canada
Environnament et
Changement ciimatique Canada

=

N “0a DS
unavut
@l

HTOs from Gjoa Haven, Cambridge Bay, Taloyoak

Study Design

——
Community Participation
> Survey design and method choice - 2013
> Survey observers — participants from
Ekaluktutiak HTO and Spence Bay HTO -

available in 2014 and in 2015; no participants 5
available from Gjoa Haven

> Review & evaluation of results - 2020
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Slide 12

Slide 13

Slide 14

Study Design — Data collection

» Method choice: genetic capture mark recapture

> Timing of study: mid-April to early June

» HTO participation on searching and sampling
flights

» Used helicopters to search

Wiy Nokashoos, from Cambrdge 83, searche o

Study Design — Data collection

> Recording age class, sex, body condition, litter size, location of

be’a'rs E:F _.t ;

.

Study Design — Data collection

4

5
)

1 2 3
\ \ s

PYeted Yo tad Vo tad $ 20 VUL

Skinny Thin Average Fat Very Fat

A
140 el
Nufaa »
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Slide 15

Slide 16

Slide 17

Study Design — Data collectio

» Collected small tissue samples for genetic analysis (to genetically
identify and “mark” an individual)

» No cubs-of-the-year sampled

» No drugging, no collaring

» No specific ages or samples for other studies (e.g., contaminants)

» Included all mark-recaptures and dead recoveries for
analysis:

» Genetic mark-recapture (biopsy) information 2014-
2016

> 1998-2000 capture mark-recapture information

> Harvest recoveries (e.g., when an ear tag/lip tattoo
is recovered by a hunter) 1998-2016

Analysis Goals

» Use all information to determine:

1. Trends in abundance from 2000-2016
2. Survival rates of different age classes and sexes over time

3. Reproductive parameters such as size of litters, litter rate
per adult female (how p are the fe les/) ion)

4. Population growth rate — determined using survival rates
and litter production rates

5. Evaluate body condition of bears across the searched MC area
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Side 18

Observed an average of
110 bears in each field
season

Slide 19

Flight tracks.

| —— 2015
|—— 2018
Nunavut communities|

TovaN

Slide 20 Results — mark-recapture samples

» 953 samples genetically analysed (319 biopsy, 532 harvest, 102 old capture)
» Live re-sampled 6 bears from old study, and 33 from new study

» Dead-recoveries through harvest:

= 15 recovered inside MC

= 7 recovered outside MC but not in GB

» 7 bears marked in M’Clintock study 2014-2016 sampled in GB 2015-2017
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Slide 21

Slide 22

Slide 23

» All bears except adult males were in better condition (fatter) in 2014-
2016 compared to 1998-2000

\ \
b
; J 'J
1998-2000 2014-2016

* No change in condition for adult males

» Why? Your thoughts?

Results — Reproducti

» What does “reproduction” mean? What do scientists look at?

> Litter size

> data from: 1998-2000 and 2014-2016
> Cubs of the year: 12 family groups 27 family groups
> OV litter size: 1.58 COVS in each litter 1.70 COVS in each litter
> Yearlings: 11 family groups 18 family groups
> VYearlinglitter size:  1.71 161

Results — Reproduction co

» Number of offspring per adult female

1998-2000 2014-2016

COYs:

> 0.38 COYs/adult female > 0.43 COYs/adult female
Yearlings:

» 0.39 yearlings/adult female » 0.28 yearlings/adult female

» Sample size very small to suggest changes over time - only for information

» Number of yearlings per adult female is important because it shows
how many cubs-of-the-year survive to be yearlings
» itis a good measure of reproduction

» Appears MC subpopulation has healthy reproduction
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Slide 24

Slide 25

Slide 26

Results — Survival

» We had limited samples — MC is a small population, few recoveries
through harvest, big time gap with no data — and could not explore all
possible survival models

> Independent bears > 2 years

= Apparent survival constant at 0.88

= Itis a lower estimate, and does not reflect true survival
(We do not know what happens to bears once they leave MC: they
can be dead = are not re-sampled; they also can be alive and are not
re-sampled)

Results — Population growth rate

» Population growth rate indicates males and females increased in
abundance since 2000 (recovered from low numbers)
(growth rate is simply the difference between what is added through births minus the deaths and takes into
account how animals survive)

—

v

Male growth rate
was stronger than
female growth rate
which allowed them
to recover from
overharvest

Results — Abun

» Assessment of number of bears in MC

2014-2016
1998-2000 average
average
l Low end High end
325 --545 .- 955

Abundance estimate range

»Increased over time
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Slide 27

Slide 28

Slide 29

Results — Interpretation

» MC is doing well, healthy subpopulation for now

» Because we don’t have a quantifiable idea about movement, we are
likely counting bears from other subpopulations like LS and MC as GB
bears = increases the abundance assessment.

Further Questions

» Boundary between GB-MC-LS?
» Genetic mark-recapture method does not provide data to answer these questions
» Movement data are necessary
» How important is the boundary issue to you and other users?
> 1Qsays there is movement. How much? Where? When? Which animals?

> Are bears changing where they choose to spend their time? Is this related to sea ice changes?
Seals?

> Options:
> The Government of Nunavut is committed to surveying Lancaster Sound in the next
few years
> With your support, we could propose to put collars and satellite ear tags on a
small number of bears in LS and MC/GB to gather info about bear movements
between and among these areas.

Further Questions

v

Do you agree that the number of bears increased over time?

A\

‘What did you observe in the bears’ body condition over time?

v

Are there enough bears to harvest? Are there too few? Too many?

v

Is there anything special that you observed and wanted to share with us?

v

Where do you agree/disagree with our findings?
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Slide 30 Suggested Harvest Recommendation

» MC is doing well, healthy subpopulation for now

» Because we don’t have a quantifiable idea about movement, we are
likely counting bears from other subpopulations like LS and MC as GB
bears = increases the abundance assessment, and uncertainty.

> Recommend increase in TAH from 12 to 16 bears/year (8 male bears and
8 female bears).

Slide 31 Further Question
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Appendix 2: Complete Consultation Summary of the M’Clintock Channel
Community Consultations

Nunavut Community Consultations on the results from the 2014-2016 M’Clintock
Channel Polar Bear Study

October 19-21, 2020

HTOs Consulted:
Cambridge Bay
Gjoa Haven
Taloyoak
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Summary of Consultations:

A: Cambridge Bay
October 19, 2020

Start: 18:15 End: 22:20

Participants:

Beverly Magsagak - Manager
Bobby Greenley — Chairperson
George Angohiatok — Vice Chair
Peter Evalik — Secretary/Treasurer
Ipeelie Ootoova — Director
Clarence Kaiyogana — director
Mercy Panegyuk — director

Alice Maghagak — director

M. Dyck — GN-DOE

J. Ware — GN-DOE

K. Methuen — GN-DOE

M. Angohiatok — GN-DOE

S. Angulauk — GN DOE

Bobby Klengenberg — KRWB chair

Harvest table and credit discussion:

- The meeting began with introduction of participants.

-GN representatives then discussed harvest table and Up to 1:1 Harvest
Management system handout. During meeting/consultation planning, HTO
expressed interest to obtain more information on those topics. — Jasmine

- HTO board asked questions about credits and the table. Board was well informed
about how the credit exchange worked within the subpopulation.

- Markus explained fractional credits are from 2:1 system

Main presentation:

Background on MC slides:

-GN representatives went over MC history and background to allow HTO
representatives to become familiar about past research and management items
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GN representative passed around the biopsy dart to demonstrate how the biopsy
method works, pros and cons and limitations of that method.

Question: Bobby G: would you dart both mom and cub if you came across
them?

Answer Markus — we’ll answer this in the methods very shortly (GN explained
that depending on offspring age both mother and offspring would be sampled —
no young small bears->COYs in spring, but older offspring-> yearlings).

Community participation slides:

discussed study design during 2013 consultations, talk with hunters in town —
where do bears go, when should we go search. Observers from Cambridge Bay
participated in field work.

Study design: reviewed slides; no questions

Question Bobby G: — were there any bears that were marked in 1998-2000 that
were marked again in 2014-20167?

Answer Markus/Jasmine — yes

George: In the mid 1960’s, was the first time | went in M’Clintock channel, there
was no quota system and there were very very few bears. No signs either. Took
a lot to get bears. As the years went on, started noticing more and more bear--
Lots of bearded seals around. Big bears are around the bearded seals and feed
on them. In the last few years, I've seen many healthy bears, sow and cubs.
This year was the very first time in March | saw open water---never seen that in
my whole life. Birds were there too. Lots and lots of sign of bear. Pre-2000
started seeing more bear sign. Ten to twenty bearded seals around a single hole,
big male bear can get those pretty easy when the seals try to go into a seal hole.

Bobby K: end of October, near Kent Peninsula, south of Cambridge Bay, polar
bears were spotted, which is very rare.

Beverly — there was one in gravel pit area in June and then another one just a
week ago.

Bobby K — using the multi year ice to come in and near, large floes

Flight path slide:

Markus explained that weather prevented coverage of MC channel proper.
Maybe local knowledge could fill this information in. Maybe with Pam (the
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contractor for the on-going IQ study on MC and Gulf of Boothia) the 1Q study can
help answer that question of whether there are a lot of bears in that area in the
spring. The flight with Twin Otter was early April, but don’t know what’s going on
in early June.

Bobby G: they didn’t want to have collars which | agree with and when | first got
on, they didn’t have an ear tag.

Question Bobby G: - Is there anything long term, short term effects of
immobilization on the bear?

Answer Markus — There are advances in the drugs—there are reversals now.
Immobilize the animal but you can introduce agents that reverse the effects and
so the bears recover way faster — within minutes.

Bobby — so there is nothing left long term effects?

Markus — Health Canada has looked at how fast the drugs are metabolized and
found it's completely safe after 45 days---even before, but they are being
conservative. Other studies, by USFish and Wildlife Service did studies
examining movement rates, survival rates, reproduction — there were no negative
impacts they could find on survival or reproduction. Movement rates were back to
95% of normal after 2 days and 100% after 5 days.

Jasmine — reversals bind to the drugs and pull them off the receptors so the
liver/kidney can process. Bear is awake very fast. Physically, no long term
effects, but we have heard concerns about psychological trauma and can’t really
say about that being a long-term effect? We can’t really say. Drugging over and
over and over would probably have long term effects---like us if we drank and
drank and drank alcohol. Even for the 2-minute darting the bear is not enjoying
that event, but the idea is that in order to collect the data, these are the trade offs
and what we (as co-managers) are all willing to accept is a personal, ethical
guestion. We find that bears return quickly to where they were sampled and take
that to mean that the experience wasn’t so bad psychologically that they stay
away from where they want to be —their preferred habitat/hunting ground.

Markus — there are also new release mechanisms for collars so that bears do not
have to be handled so often, and release is pre-programmed.

George — The collars likely don’t really affect hunting as much for bigger bears as
they do for smaller bears ---trouble to break the ice with their heads

Question Peter — could we not use the Google Earth satellite images and count
bears that way?
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Answer Markus — very good points and questions: GN has partnered with
universities and people are trying to examine just that. Using summer and spring
satellite images, there are at times difficulties when there are white rocks — can’t
tell the difference; a computer program, or algorithm has to be developed, that
takes time and patience.

Jasmine — and this is where big donors comes in---that technology is a good
potential, but need money to pay people to work on it and develop it. My
understanding is that this is the current obstacle because it takes time and effort
to work on developing it and program it properly.

Body condition slides — thoughts on why body condition improved?

Bobby — did you guys look at weather and see if there were differences in
warmth and seals—more seals out basking?

Markus — We kinda did that with the model where we incorporated sea ice
because there is a lot less multi-year ice in MC now....what I've seen was lots of
rubble ice and the packed to old ice is gone. What we were thinking and what
we proposed in the report, is that the changes in sea ice, not being packed, more
leads, more open water was good for seals and therefore temporarily good for
bears.

George: another thing is that when the sea ice freezes and freezes flat, this is not
good habitat for bearded seals ---go to rough ice to find the bears cause that's
where seals make their lairs.

Reproduction --- explained the slides; no questions

Survival --- explained the slides; no questions

Population growth — explained slides; comment by George about the skinny bear
picture from Baffin Bay by some people that made the rounds around the world.

Markus — That brings up a good point and is maybe a good time to point out part
of my job is to gather data and provide information that allows me, Nunavut, and
Canada to stand up to those organizations to are showing misinformation about
bears. We try to get the word out that bears in Nunavut generally are doing well,
and that there are more bears now than there have been since the 1960s.

Abundance — explained slides; also the surrounding uncertainty of the estimate

Question Peter — Where do we want this population to go? Do we let it keep
increasing? How do we know? What does an ever-increasing population do to
other parts of the ecosystem?
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Answer Jasmine — this is the real question and one that community and HTO
have to decide.

Answer Markus — had discussions with DFO to try and get some seal surveys
so that some of those impacts on other parts of the ecosystem can be answered
or at least some data provided. Want to see recent estimates of polar bear
abundance coordinated with new seal studies.

Peter — like ECCC saying polar bears are declining due to climate change ---but
polar bears are increasing and increasing even though sea ice is declining—even
what you show.

Markus — These reports for MC and GB are used for SARA and new population
assessments; and not all NU populations are doing poorly, but some are not
doing well. | should point out that in the recent years ECCC has been supporting
Nunavut with the new management plan, and the harvest system.

Question Bobby G — after the tour, when does this end up at NWMB table?

Answer Markus — we will probably put our recommendation to the NWMB for
March because deadlines for December are likely already passed by the time we
get through the consultations

Question Beverly — have you looked at other species for the bear? Like the
invasive species such as beaver, pelican, etc and how they might be affecting
bears?

Answer Markus — There are some projects going on like poop and intestine
collections and collaborations with other universities that are designed to see
how diet is changing with bears. The NWMB has priority meetings every few
years---should be coming up next year — HTO or RWO should bring up these
guestions as priorities because that is how funding might get allocated.

George — you were saying how difficult it was to count the bears due to weather.
When my daughter got at a John Hackett Island (correct location name?) on a
pressure ridge —never seen so many bears in one spot. Counted 13 bears--May
2"d, A good percentage were sows with cubs. All moving east on the ridge.

Question Peter — have you thought using a ground survey —in the area that was
hard to survey?

Answer Markus — We are starting Lancaster Sound next spring hopefully, what
I’'m going to do is fly into M’Clintock Channel during the same time for a reconn. |
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wanna know what is going on in the area and if bears are moving, we are going
to sample bears that are moving in and out. there is some uncertainty

Answer Jasmine -- specifically to your point about ground surveys...the issue is
that for the survey to work, every bear in the area has to have an equal chance
(theoretically) of being sampled. This detection probability is different between an
aircraft and ground-based. Unfortunately, the math doesn’t know how different
those two types of methods are and so we can’t combine them without
introducing more bias into the model...which increases uncertainty about the
estimates even further.

Markus — a ground survey in some of these areas are also very difficult because
you cannot travel easily by snowmachine; get stuck, break equipment and that
limits the usefulness of ground survey.

Monica — the area you talk about there is open water now and maybe there are
animals moving in like killer whales ---they chase the seals away. That will
change things for the polar bears.

Markus — Local knowledge like this should drive the 1Q research questions.
That’s what we have to consider in the abundance estimate---think about that
ecosystem might change for the bears and how that might affect them—what
happens in 5 to 10 years?

Question Bobby G:— these studies were done in 2014-2016; how come these
are just now being presented?

Answer Markus — Thanks for this question and it needs to be asked. These
biopsy studies that rely on DNA take much longer because the DNA takes 9-10
months to get back and then, for MC, the computer models were difficult with
such small samples. Followed by ransomware and Covid. It's been a long road
and we appreciate your patience.

Question Clarence— What'’s your plan if you get MC bears in LS?

Answer Markus—depends on how many we get. If we get many samples, we're
gonna try to analyze the complex together MC/GBJ/LS ---this might give us more
information about their movements and that might help improve survival
estimate. We did leave it open for collars for the communities in Lancaster
Sound. Whenever there is interest by communities if you want to investigate the
LS/MC/GB, we can always investigate movement through collars.

Bobby Klengenberg — thanks for HTOs work and biologists’ work. Saw hundreds
of polar bear tracks. Maybe HTO could use locals to get information of
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observations —feed to HTO and biologists. Signs of tracks and information to help
feed the understanding of the whole picture; maybe take also photographs as
record.

Question Ipeelie — do you have any idea of what proportion of bears are in
water versus land? Is there a way to compare the samples between ice and land
bears? There are some bears that rarely leave the water, they are found all year
in water.

Answer Markus — We try to cover the entire study area, but when there is open
water, there are safety concerns so we can't fly over tons of open water. We will
dart in water, and can do it, but there is no way to know how long that bear has
been in the water, and pilots do not want to fly lots over open water.

Ipeelie — Reason | was asking is that bears that are in the water eat differently
than bears that spend most of their time on land. Wondering if you ever thought
of biopsy sampling those versus the land bears? Some bears might end
bowhead whales.

Markus — we use the fat from biopsy samples to see what they’re eating but there
isn’t really a way to know which samples would be from bears that spend a lot of
time in the water versus those that spend most time on land.

Question Peter — going back to LS study, you said your biopsy might get MC
bears --- if you find that there a lot of MC in LS...would that help increase the
TAH?

Answer Markus — | would not be comfortable saying that that would increase the
TAH, but if there is more new information, then that could put more information to
NWMB and let them decide. But, ultimately, we don’t know and we don’t know
what we’ll find.

Question Peter — how do we know there are not lots of bears that were in LS
that you missed?

Answer Markus/Jasmine — Ultimately, we don’t know that’s the plus/minus we
have on the abundance estimate here. It is unlikely that hundreds were missed
because that is like an entire population. However, there is likely some
movement between MC and LS, but we don’t know how much.

Jasmine --- we recommend to not get too hung up on the abundance number,

but more focus on what the community is comfortable with ---you know what it's
like on the land and what this amount feels like---this range that we’ve presented.

L<ALS 28 Ddao 43



Does that feel like too many? Just right? Want more? This is big question --- we
have an estimate that is useable, though it does have uncertainty.

Question Beverly — we are seeing more grizzlies coming up to island. No idea
what that is going to mean in the future. And there are hybrids -what do you even
classify those animals as? Grizzly or polar bears?

Answer Markus — we aren’t sure because the hybrids are not in the Wildlife Act
— they didn’t think of these back then when it was written. Lol...what we see right
now is evolution on how polar bears came about...but it all also depends on how
we view the hybrids and their importance.

Discuss TAH — Markus — the reason we recommend an increase from 12-16 is we are
cautious, and the recommendation is based on maintaining the population roughly on
where it is right now, but also considering uncertainty. We saw what happened in the
past, and we all do not want to go back where this population is overharvested, and a
moratorium has to be put in place.

Question Clarence —is it possible to have the 1Q study included so that this
TAH goes up? If Pam’s data is super great, could this TAH come up then?

Answer Markus — at this time, this recommendation is just based on the
scientific survey and we can’t speak to 1Q study since Pam hasn't finished. All
information, science and 1Q, will go to the NWMB — they will consider all
information for decision making.

Question Beverly — have you talked to Wily Nakashook?

Answer Markus — | wanted to but haven’t been able to get him.

Question Beverly --- are you coming back for consultations after you've finished
this tour and heard from all the communities?

Answer Markus — We were not planning on that, but we're willing to have video
conference and answer questions

Jasmine — we will circulate the notes to make sure that we captured the
comments and concerns raised today. Will include all the communities’ notes.

Peter — | would really recommend if we accept this, then we should make it even

for every community so each community has the same number of tags otherwise
there will be conflict.
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- Markus — there are options to work together through the KRWB with other
communities that harvest from MC and see if the redistribution of tags can be
changed. It is also worth thinking about what is the goal with a management
objective — are there too many bears? What is tolerable as a number of bears
around? There is uncertainty around the number of bears. If the TAH is
increased by a few bears there is a risk we all must be willing to accept that the
response of the population might be different from what we expect, and we want
to avoid a potential reduction and depletion, like what happened in the 1990s.

- Jasmine — we can only base our recommendation on the survey. That doesn’t
mean that there can’t be a joint submission among HTOS and the GN, but for
this meeting right now, the recommendation is based on the science. There are
a lot of good points relative to the fairness to communities regarding allocation,
what the community wants to do relative to the management of this unit. Itis
ultimately what the community wants.

- Kevin — Grizzly bear TAH submission to KRWB could be done similarly for polar
bears.

- Monica - they want the tags too — the other communities so it will be a hard fight.
They want them as much as we do.

- Beverly -- Send the link for the harvest tables *email link sent 10/30/2020*

Meeting ended with parties being appreciative of the visit and the opportunity to discuss
these topics and interesting questions.

B: Gjoa Haven
October 20, 2020

Time Start: 18:50
Time End: 21:15

Participants:

Enuk Pauloosie

William Aglukkaq

James Qitsualik via cell phone video chat
Simon Komangat

Jimmy Qirqqut

Roger EKkilik

Ben Putuguq

Jimmy Pauloosie

Ralph Porter Sr.
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J. Skillings — GN-DOE

K. Metheun — GN-DOE
M. Dyck — GN-DOE

J. Ware — GN-DOE
Jacob Keanik - translator

- Markus introduced option to go over background of MC/GB or skip it? Question
to the board---what would you prefer?

- Ralph: we don’t need super detailed on the background so you can go through it
quickly.

Background slides: review — our objective to provide new data for the co-management
partners and the NWMB to make decisions on setting harvest levels. We are here to
hear feedback.

Study methodology: review, no questions
Community participation: review; no questions
Study design: review; no questions

Study design analysis: explained why the amounts of data matter for getting the
results; no questions

- Ben: Years ago, when the moratorium came | was one of the Board members
back then and remember it. We used to go all the way to Prince of Wales Island
before the quota system was put in place to harvest as much as we could.

- Markus: thank you, I'd like to hear about the ice back then.

- Ben: it’s totally different. There isn’t any ice really.

MC Study Results: Body condition

- Willy: From experience, males during the spring mating season, the males have
empty bellies, just snow in there. They are so focused on females.

- Males are also mating that is likely why male body condition did not improve
between studies
MC Study Results: Reproduction, Survival, Abundance; no questions

MC Harvest Recommendation: the increase is our GN recommendation from the
scientific study. It doesn’t mean that it has to be the TAH. It depends what the goal for
this population is—what do the communities want? Raising harvest higher carries more
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risk. This level represents what we think from a scientific study what would maintain
this population.

GB Results:

Willy—the board isn’t that interested in Gulf of Boothia because it is very rare that
we go there to hunt. The ice conditions are too dangerous. Young hunters do not
have any knowledge about that area. We are not that interested in this
population.

Ralph said if a bear doesn’t want to show up, you can’t see it. It is the knowledge
of our ancestors.

Ben: when our young hunters go to Gulf of Boothia, they don’t have a clue about
the ice conditions and it's very dangerous...the ice can just take them.

Willy: that actually happened with a sport hunting group—the ice split and took
the hunters out to sea.

Ben: the hunters that were taken the sport hunters, | was there and | managed to
get home before the ice split. The younger generation doesn’t have a clue how
the ice conditions.

Markus: | can go over GB very quickly. It is my job; | have to tell you about it.

GB Results/TAH recommendation: Because it's stable and there are no changes that
we can detect, we are recommending that there is no change to the TAH. If the
communities feel differently—want more meat or public safety is an issue, then that is
an opportunity to discuss how the TAH could change.

Willy: It doesn’t affect us.

Markus: That’s pretty much it for the presentation for the MC/GB. Are there any
guestions that the community here has with regards to GB/MC/LS boundaries
and movements? We can hear these comments and try to see if they can be
incorporated into our future work. We are doing LS and are going to be
analyzing those samples in the next 4-6 years and we will let you know what we
find—were there MC bears up there that we marked in 2014-2016.

| know there is no desire from this community for collaring, but there are some
communities that are interested in movements because they are wondering
about climate change, increased development, increased shipping. For example,
NTI approached me once about impact on bears from a development project, but
| couldn’t answer those questions because we don’t have movement data. For
now, maybe this is okay, but this may be important in the future.
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If there are specific questions from the communities or specific areas of interest,
bring those forth to the regional wildlife board/NWMB priority—those priorities
help the GN determine how they focus their resources and money along with our
mandate to get updated information for the polar bear subpopulations.

Question Simon: Peter DeGroot seems to be doing a lot of research in the last
20 years. What does he do with you guys?

Answer Markus: He works for a university, not affiliated with GN. He is part of a
big project, multiple universities, maybe 25 organizations supporting BearWatch
— Peter is involved, but he is not the lead. It is looking at genetics, bacteria,
developing a kit for fecal sampling. A lot of different projects but Peter is a tiny
part of the bigger project. The GN supported Bearwatch because there are bits
and pieces of this project that could help for management that we could not
collect alone.

Question Willy: Is this work they are doing helping us? It is helping the
government...but what is it doing for us?

Answer Markus: the samples are still being analyzed...from the many samples
they are trying to determine if it's possible to see contaminants and genetics. As
the GN, we could not do it. The idea was to be able to harness the resources of
universities and their labs to gather information and develop potential new
methods for non-invasive health monitoring of the bears.

Answer Jasmine: also, we don’t know if what BearWatch has proposed will
work —it was an idea that had to be tested. The idea was to develop less
invasive technologies and methods, but will it actually work? Don’t know.
Question Ralph: so whatever Peter does, it is not affiliated with the NWMB?
Answer Markus: that is correct. Whatever Peter does is not counting bears and
they are not primarily responsible to providing info to NWMB for management

decisions.

Willy: they are mostly doing contaminants, health, same as they are doing with
the fish.

Roger: Hunting bears in GB is too far—takes a lot of gas and people don’t go
there. Mostly MC.
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Markus: the GN is not responsible for allocation—the KRWB does that. For GB,
all 3 regional wildlife boards are involved for GB—they all have to talk to each
other. That requires a lot of discussion, | think. | think it requires involvement of
all the RWOs.

Ben: Bears in MC once it starts to freeze up, they start to come to town...that’s
because they are not being harvested due to the moratorium. Even during the
summer, there are bear sightings now.

Markus: Also probably not that much noise and traffic going out so they aren't
afraid.

Ben: it's because they aren’t being harvested or disturbed by machines. They
are even sighted far inland on King William Island. The population is healthy.

Willy: Another thing is that between here and Taloyoak, there used to be a lot of
traffic between the two communities even in the spring. Lately they have been
seeing bears between here and Taloyoak. Seeing a lot of bears tracks, even
wolf and wolverine around Clarence islands. Packs of wolves on the sea ice —
Markus you’ve seen the wolves come into camp, two of them. Even going up to
Boothia. But there are packs of wolves and they can also kill polar bears, from
experience.

Markus: the wolves could have an impact on the offspring of polar bears

Willy: bottom line is that we saw a lot of bear sign and the 3 bears we got were
very healthy and over 10 ft.

Markus: that lines up with what we are seeing —that is really nice to hear.
Question Simon: you were going to talk about sea ice Markus?

Answer Markus: | think the way we looked at sea ice was that we included it our
body condition analysis and how that might affect the body condition. We know
from satellite imagery from last 30 years that ice has changed. We didn’t do full
analysis from satellite imagery or ice analysis on ice specifically. | don’t’ know if
that’s answering your question.

Simon/Willy nod it was sufficient answer

Ben: Used to have icebergs that even have cracks and there used to be
abundance of seals and there were ice packs and they were easy to spot.
Nowadays the bears are moving more because there are less icebergs —we don’t
see the icebergs any more.
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Willy: we don’t see much ice any more.
Markus: agree with the satellite imagery—barely any ice in MC channel in fall

Willy: people that used to go harvest belugas to Prince of Wales, but as soon as
they get westerly winds the ice would get pushed in and they’d be stuck for
weeks---they have a hard time getting through because of ice, but now no
problem...20 years a big difference in sea ice.

Question Markus: that’s the other question | have---if this northern area is free
of ice, what’s going on with bears? Do they stay on the little ice? Do they go on
land? What do you guys see when you travel int eh summer?

Ben: northwest king William island, bears would be swimming miles away from
sea ice and can catch seal in open water. They're still hunting even if it's free of
ice. They're always traveling even when it’s full of ice.

Willy: During the summer months, July/Aug prince of Wales, | stood and counted
33 bears in Cunningham bay—this happens when the beluga whales are coming
in with their calves.

Markus: to Willy---we tried to figure something out with you and watch bears
there - remember?

Willy: polar bears going after belugas staying in the mouth of the bay to catch
them.

Question James (via video on smartphone): Going to that old MOU, remember
we had that issue with Taloyoak with them “stealing” our tags when the TAH
went to 12. But maybe this is a RWO issue.

Answer Markus: You are correct, this is definitely a point to bring up with the
RWO.

James: I'm trying to make the numbers more equal. I'm just trying to make the
communities have a fair trade. If we want a higher TAH is that NTI?

Jasmine: that would be the NWMB to raise the TAH. The RWO decides how to
allocate the TAH.

Question Willy: Why is Taloyoak involved in the TAH for MC when they were
not involved when we signed the MOU. Taloyoak can harvest from MC but Gjoa
can’t get to GB. What are bears considered when they are harvested—MC/GB
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Answer Markus: The boundary goes right through Taloyoak
Willy: so if Taloyoak has a defense kill is that considered MC

Ben: there was a big male harvested as defense and counted as GB --
happened last year

Markus: that is something that Kevin/Jack look into

Kevin: okay

Question Jack: isn’t within 30km of the management unit a buffer zone?
Answer Markus: yes, there is a 30 km zone that they can go on both sides.
Willy: to board---do you have any concerns on bears?—time to ask

Question:---is there going to be another polar bear survey again some time
seen?

Answer Markus: that is a very good question---we have seen with our
experience that having these long empty data periods of many many years, it
makes analysis very very challenging. Not just in MC, all the populations this is a
struggle having these long gaps. That was the old system because it worked for
money resources, bears are long-lived, and it was the management and
monitoring plan initially but now we have realized that 15-20 year gaps are not
good for analysis. Ideally, we’d like to be back in a few years for a one-year effort
to sample bears in MC. That would help us get better data and get better
estimates for survival. That is where the HTO comes in—if you make it a priority
and identify it to the RWO and NWMB---say it’s not okay to have long huge gaps
for population assessments---that helps then us and the GN to make our case to
allocate time/funding.

Question Kevin: question regarding the 30 km buffer zone — where did that
come from?

Answer Markus: that was originally from the MOU—because bears don’t
respect boundary and hunters may not have always a precise location.

Willy: like the Hadley Bay population and with NWT

Question Jack: does that get carried forwarded from the MOU into the new
polar bear management plan?
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Answer Markus: not sure, probably, don’t have it memorized, can check. Just
want to thank you for allowing us to come in person and giving us your time. Just
because we talking here, doesn’t mean that we have to end the
conversation...we are open for contact and can help any way we can.

Question Simon: how often could you come to Gjoa Haven?

Answer Markus: 2013 and now 2020 — so maybe twice in 7 years? We rotate
through the 12 subpopulations — we have a better chance to make it to the
regional AGM and we are certainly open to joining via video conference on an
HTO meeting if you have interest or questions for us.

Jasmine: Unfortunately, you are looking at all the biologists for Nunavut. What
we’d like to do personally isn’t always what we can do realistically. We would
ideally be able to make regular visits and updates for all communities.

Simon: reason I’'m asking is because we’ve been waiting to hear since 2017

Markus: I'll tell you the same thing | told Cambridge Bay—it was a long time to
wait for these results | admit, it is not ideal --- MC was challenging because the
data was so sparse, analysts really struggled to analyze the little bit of data,
ransomware, and COVID. | wanted to be able to stand behind these numbers
and support them and so it took longer than we predicted. We apologize for that.

Question Willy: another comment/concern I'd like to mention is did you do MC
then to GB? --

Answer Markus: we did them at the same time

Question Willy: could you do a survey in the summer?

Answer Markus: No---because there is still ice enough for bears, but not enough
for pilots. The pilots don’t want to fly over open water and bears would still be in
the water and on ice pans during that time—we would not be able to do proper
coverage of the area. You’d have to have really low ice and bears would have to
be on shore.

Willy: it is good to hear that we are having a recommended increase and the
population is healthy. Of course, we’d like a bit more. A lot of activity and

population is increasing.

End of meeting
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C: Taloyoak
October 21, 2020

Start: 17:45
End: 20:15

Participants:

Joe Ashevak, Chairperson HTO
Tommy Aiyout

Bruce Takolik

Jayko Neeveacheak

Kovalak Kootook

J. Ware — GN-DOE

M. Dyck — GN-DOE

K. Methuen — GN-DOE

D. Anavilok — GN-DOE

Joe: Board wanted to know whether there was going to be a public meeting and
were under the impression that there was going to be a public meeting. It
appears that Jimmy the manager forgot to bring this up to the GN (Joe asked
Jimmy if he let the GN know that the HTO wanted a public meeting and Jimmy
indicated that he forgot). *Note, the GN did not receive any notification or request
for a public meeting prior to this meeting.*

This is very important to us and we can wait—sometime this winter would be
good. We really want this and have been waiting a long time. M’Clintock is very
important. Is this a possibility to do?

Markus/Jasmine — This is possible to do, but we don’t know if it is likely and we
cannot commit at this moment because we need to discuss with our supervisors
and figure out a schedule.

Background slides: review; no questions

Study design/methods slides: passed around biopsy dart; answered a few questions
regarding how the dart sampled the bear. No other questions.

Community participation slides: review; no questions

MC study results:
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Body condition results: question to board — do you see the improvements in body
condition between now and 20 years ago?

Joe: well, we don’t go to MC too much, but what we see are good. Up in
Cunningham Bay, we see lots of bear there and they all seem to be in good
shape. Did see a subadult that was frozen, dead, and had no fat on it. During
darting, do you take a picture of every bear you see/dart? If not, you should.
Take a picture of every bear you see and dart — from the top and side. That way
you can easily see what kind of shape they’re in.

David A: two years ago, from Gjoa Haven, there were about 5 or 6 males around
one female

Joe: Cape Sydney---where they congregate when they are mating

Markus: | found most of the breeding pairs in Larsen Sound and tip of King
William Island—hanging out in the rough ice around the islands.

TAH recommendation/discussion:

the GN recommendation is based on how certain we are with the estimate, it
takes into account the uncertainty with the survival and abundance and it takes
into account to maintain the population at our current estimate of ~700. This
doesn’'t mean that the community has to decide to maintain the population at
700—there may be different management objectives. We’ve shared the same
information with the other communities. The communities have to decide what
the management objective will be for the population.

One thing to keep in mind, every time that the harvest TAH gets higher, there is
increased risk for population to down. Depending on what the management
objective is, this may be a good thing or not. The objectives must be discussed
among the communities. Also have to consider what effects the sea ice changes
and environmental changes might have on the bears and their abundance. Any
bear that the TAH is being increased is also increasing the risk for the population
to decline in numbers. The communities should discuss really how they want to
manage this population for the future for Nunavummiut thinking about harvest,
and all the other factors such as ecosystem, sea ice, seals, contamination.

You can bring your requests to the RWOs or you can contact us to help with
these requests/questions. We are here to provide information and even after we
are gone from here in person, we are still available to chat/help how we can.
Joe/others: noted that there have been some observations of mothers with 3

cubs, even during the moratorium
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Markus: we didn’t see any in MC or GB with 3 cubs

Question David: did you see other animals during your survey —wolf and
wolverine?

Answer Markus: we saw 2 grizzly bears, but no wolves or wolverines during that
time we were flying.

Peter Aqgag: regarding the lower yearling litter size---maybe you see less
yearlings because there is a greater chance of running into an adult male now
that there are more males in the population.

Markus: good point. I've found 1 male coy over the years killed over the years. |
thought if | saw more then it would be a big impact.

Question Joe: So with MC, are we increasing the TAH?
Answer Markus: the government is recommending an increase from 12 to 16

Question Joe: we have 12 right now?—between Taloyoak, Gjoa Haven,
Cambridge Bay? So only an increase of 4 —that’s not very much.

Answer Markus: yes, that is what the government is recommending.

Kevin: to be consistent with other communities, you can make a submission at
any time to the KRWB about allocation. That is the responsible body for
allocating tags and the NWMB makes decisions on setting the TAHS.

Question Joe: and if we get 16, how long would that be for—like how many
years?

Answer Markus: Speaking as a biologist, not only as the GN, you guys should
chat with the other communities and decide on the management objective for the
population. Decide what you want to do with this population. Is 700 just right?
Want more? Fewer? These questions help decide what kind of harvest level you
would want. So | can’t say for how long the TAH would be set.

Question Joe: what was the TAH before the moratorium?

Answer Markus: it was 32 and it was too high---led to the situation where the
population went down to 284-300 bears.

Jasmine: we provide the scientific estimate based on the survey data but the
hunters and communities know what that means practically on the land—what
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does this ‘number’ we provide mean to hunters using the land? That is the
guestion — do hunters/communities feel comfortable at this level of bears, is that
something you would like to maintain.

Markus: the GN will only have real issues if it conflicts with The Agreement in
which it is the government’s mandate to ensure sustainable harvests into the
future.

David: about the distribution of locations of sampling —found that during hunting
there are differences in where seals are---seal distribution changing.

Joe: global warming may be causing more open water and seals in the newer
times—why the distribution of bears are changing. Shipping traffic increased.

Question Peter Aqgaq: the GN has a fisheries and sealings department -- Do
you compile the seal data with your polar bear data? Would that be a great idea
to compile?

Answer Markus: I've been wondering about that the last 10 years or so to see
what they have. | do not know what they have --- they count the hides they buy
and sell, but not sure if that would be able to tell how many seals there are just
by counting the pelts that are sold.

Joe: there was a cruise ship that ran aground a few years ago that could have an
effect on the seal population. We didn’t get a report about that---whether there
was fuel or other things that leaked.

Question Jayko : Do you do studies in the summer time?

Answer Markus: It depends on the population....when there are areas with both
ice and water it is hard to know if bears on land or on the ice and pilots don’t like
to fly over open water so those aren’t good study designs...for example MC or
GB. In other areas, where it goes completely ice free and almost all the bears
are on the shore, we can do the summer time.

GB results:

Question Joe: what is the TAH for GB?
Answer Markus: 74

Question Jayko: are you guys getting new equipment —like cameras and stuff to
take pictures that have the built in ability to see how big the bear are?
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Answer Markus: | think | know what you're saying and it might be a bit more
complicated to determine actual size from a picture -- we would need to know
altitude, distance, focal length. It might be possible to calculate size and do that.
We could look into that.

Question Tommy: talking about quota —all those communities Gjoa, Igloolik,
Sanirajak, What the quota like before MC was shut down?

Answer Markus: it was 42 until 2003/2004. It was increased to 74 in 2004/2005
because the study in 1998-2000 showed ~1600 bears instead of 900. | was
around at that time of the moratorium in MC that communities were given a few
tags for GB to preserve traditions during that moratorium and low harvest in MC.

Joe: that was a big jump from 42 to 74.

Markus: yes, | don’t know how the recommendation went, but it seems that the
74 has been okay because the population has remained stable, though there
may be some environmental changes that have helped the population---like the
sea ice thinning/reduction in multi-annual ice and becoming better habitat for
fish/seals/algae/etc.

Question Jimmy: no colons being collected anymore?

Answer Jasmine: correct, that was a collaborator project and they had funding
for only a set number of years. That funding has run out and now they are
working on analyzing the data. | am not sure when reports/information will be
ready, but reports will be sent to communities with what they find.

Question Jimmy: about credits? If we want to have a sport hunt, can we use
our credits for sport hunts?

Answer Kevin: Yes, that is not a problem. However, keep in mind that we
haven’t approved any outfitter licenses due to Covid. But, we can help support
you for that if you have questions. Not much going on with sport licensing this
year still with covid.

Question David A.: with the feces and Peter DeGroot study ---maybe ask the
HTO to make sure there was approval — we’re not sure there was approval.

Answer Markus: I'm pretty sure that all Bearwatch research had permits—they
would have gone through our department.

Question Kevin: do you know when that permit expires?
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Answer Markus: I'm not sure—probably multi-year

Kevin: during the research permit review period that is a good time to bring up
any concerns or comments---that is the time to bring that forward and decide if
you support. If you don’t say anything, it is assumed to be approval from the
HTO.

Question Bruce: Is it mostly the GN that counts bears or do other people do it?

Answer Markus: mostly it is GN, but sometimes we have to have help because
it is only me and Jasmine. There are a few people that have lots of experience
that we bring on to help out on big projects. I'm in charge of the program and |
only get people with experience to do the work. And there are locals involved—
it's not just the biologists.

Following the meeting after Jasmine/Markus left, Kevin remained for other
agenda items and it was mentioned again that there was a lot of disappointment
that the public would not be hearing these results. Kevin reiterated that it
appears this was not communicated to the GN and the biologists were not able to
plan for this. Tonight was the first it was brought up about the desire for a public
meeting.

End of meeting
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1. A) EXECUTIVE SUMMARY - ENGLISH

Polar bears (Ursus maritimus) are managed across Nunavut, Canada, under a harvest
and monitoring system that seeks to ensure harvest is sustainable and identified
management objectives are achieved. In recent decades, climatic changes across the
Arctic have altered polar bear habitat at unprecedented rates. To retain viable polar
bear subpopulations as part of the ecosystem and provide a subsistence resource for
Inuit, scientific research and monitoring studies are conducted to evaluate
subpopulation status and whether management objectives are being met. Here we
report the results of a population study for polar bears inhabiting the M’Clintock Channel
(MC) conducted 2014 — 2016. Current samples were collected using less-invasive
genetic biopsy darting without immobilizing or physically handling bears. Our analyses
included data from the 2014 — 2016 biopsy mark-recapture study, live-capture data
collected under a mark-recapture study 1998 — 2000, and limited harvest recovery data
over the entire period 1998 — 2016.

Results of a closed capture-recapture model, implemented in a Bayesian framework
and fitted to data for independent animals (i.e., >2 years), suggest a mean abundance
estimate of 716 (95% Credible Interval [CRI] = 545 — 955) for the period 2014 — 2016,
indicating that the MC polar bear subpopulation increased from the mean abundance in
1998 — 2000 (325 [95% CRI = 220 — 484] in this study; 284 [SE: + 59.3] in Taylor et al.
[2006]). Both the male and female segment of the subpopulation increased between
study periods (1998 — 2000 and 2014 — 2016), likely because of a combination of
reduced harvest pressure and improved habitat quality. We used a closed population
model because data were too sparse for models with more parameters. Estimates of
abundance should be interpreted with caution because they reflect the
“superpopulation” (e.g., it includes all bears that use the MC management area, some of
which spend time in other subpopulations as well) and likely include positive bias due to
violation of model assumptions in addition to the negative bias caused by variation in
the capture probability. The overall mean litter sizes for the period 2014 — 2016 were
1.70 (SE = 0.09) and 1.61 (SE = 0.11) for cubs-of-the-year and yearlings, respectively.

The calculated mean number of yearlings per adult female declined from 0.39 (SE =



0.10) to 0.28 (SE = 0.06) between both study periods, but MC remains a productive
polar bear subpopulation despite that decline and observed sea-ice changes. However,
given the sparse reproductive data, we are not able to make any substantive inferences.
Polar bear body condition (i.e., relative fatness), assessed in the spring, generally
increased between the periods 1998 — 2000 and 2014 — 2016. Estimated apparent
survival for bears aged 2 and older was 0.88 (SE = 0.02), although this is likely biased
downward due to temporary or permanent movement of individual bears with respect to
the study area and limited data availability concerning immigration and emigration. This
is corroborated by the increase in abundance estimates across periods indicating the
survival rate had to be greater than 0.88 to achieve such substantial growth. When we
calculated adult survival using the change in abundance estimates between 1998 —
2000 and 2014 — 2016, our estimated rate of 0.93 suggests that the population growth
is positive, with a growth rate of 2%. Overall, our findings align with local knowledge that
the MC subpopulation recovered from over-harvest that occurred 1979 — 1999 (average
harvest 34 bears/yr). Ecologically, we hypothesize that the observed improvements in
body condition and strong population growth over time may be related to spatial and
temporal reductions in sea-ice type and quantity providing transient benefits to the MC
subpopulation due to lighter ice conditions (i.e., a reduction in thick, multiyear ice) and
increased biological productivity. However, climate change is the primary long-term
threat to polar bears and the threshold beyond which the MC subpopulation could be
negatively affected by continued ice loss, like some other polar bear subpopulations, is
currently unknown.

Estimating demographic parameters for the MC subpopulation proved to be
challenging because small sample sizes, low probability of recapturing the same bear,
and lack of movement information constrained analyses in this study such that the
estimates of abundance and survival are almost certainly biased. Our estimates
represent only the second time the MC subpopulation has been inventoried under a
replicable, structured study design and thus offer many opportunities to learn from these
experiences in analysis and data collection methodology. For other wildlife populations
or ecosystems that share similarities with MC, we recommend collecting additional

reproductive data and genetic samples at approximately the midpoint between the



current study and the next comprehensive subpopulation assessment (in Nunavut’s
case, that would be 5 — 7 years post-field work completion) or increasing study length
(e.g. 4 — 5 years), to increase confidence in the survival rates, possible emigration, and
reproduction. Further, movement data (satellite telemetry) are recommended. In the
absence of satellite telemetry data on polar bear movements, we recommend
conducting a meta-analysis to investigate exchange between MC and nearby

subpopulations (i.e., Lancaster Sound, and Gulf of Boothia).



1. B) <bcNo I @ AaS/LRC -

@ 0AC (Ursus maritimus) <> C>LC 0a 2cLl, baCl, dda /deC>o* g Lo
Sb>ALa A dPeC>a M 0 Acn’SNedS dePerda A<PNNy D> o <daAdseC>e
q®Pe L NC>NAP*a Sd oM <HL> asa APCHILON > CPo M 0¢ Acn<UsL<C
4D®CP>Yasdort. dodc P®Io debRP>PIo <Gda, dcb< dPne<ccda™l DPPP>CHILST
APPPNNALELE @ 0AC @ R®<eCH g IPADAO I <G 550 bSoNe. ALYD M Sd“ HJ
AD®CHNARPa ST @ 0AC A ATBT*NC Ac YD 5N DLISBNMAD>Lo¢ <L >
oYK coddart A7PbCr aso™™ Ao* o, bbrardiol® bbrarldict <L
SO>ALNY o ¢ SbDra APCPYC Acn <A LT Sh>aN®Yr<C>oNe Mdabbea*NC
SboACHLCST Mo <L DCCHNASHLLCH AP Nos1¢ AcP<LUSLLE a La eC> Ny,
CRPdd Pobbcd2t NP A C Sb>ra A d®eCD>o™ M a oAC a <%/ AOL®IC (MC)
A DI 2014-2016-T. L cNAS SH>AN®Z7INENE AYDSHC >®>C 4D 5Ne
SPLNNDAG g o> 5Ne BLY*MC SboADT* M0 bAZISNSH HNe
PR ACNCPAN DN IR Ha € IPII7D>HNe AU M HONP a oAS bD>rN®eY/g2¢
Ac_5bE>C ShD>ALRNeNge CDRLE 2014 - 2016-T¢ Sb.oADT* o<
QDA ABLC-AYDY ST M0 b>ra A PN, DLN“ON-AYD>LC Sh>ALINENC oIC><C
>da g oM aHbaA®*LC-AZP>H*c oo bbra dPNC 1998-2000, <L Pcc/LN¢
a®o*C>PLYo CA% 3N Sb>pLINe a® <DSocL Lo 1998-2016.

NePEgNC LO7DAL®IC AYDDPI-AYDPb*o %I 05 Acn’<CP>N®,
<D NCPPC/LYLC SbPrL NN PNKIPNE Na /L NN o <L atlbNseCP>oNe
SE>ALINNPN 0 ALTd®D 0¢ DL .o (DPP>NLY, >2 156J9), ALWUIA*a N dbaGA Ha
Arureonc>seC Mgt Mea>ReC>osbioNe 716-Jo* Mo (95% >SN AcDA*andbSoHo
a“c<Uc LS Mo Lo [CRI] = 545 - 955) <DSo*La 2014-2016, D>Sb>rbSHa- CAbd]

AODL®IC (MC) @ o0*"C dlMdobbea Nt AMAPn<bboc D>SLC CL*LE ML Mo nc P>seCe ege



C><o 1998-2000-T (325 [95% >5°N¢ AcDA*an<biHo a eI LG <o Lo [CRI] =
220-484] Ctda.o bP>ra dPNo; 284 [SE: + 59.3] CALS AC D> [2006]). CL*PE <%JNC

S OA“S SHBAN®ECHC M Agbbia Mot A Pvheac PSLC 1dea*Ma Sb>aN®C>N 5Ne
(1998-2000 <L_> 2014-2016), CALAC*<NSbIEN>I® JC>Neds 5N
bedeaPndeC>c Do Mot a ® obC>REIC LcbCSdybeHa AL ADa®hD>cSal ot
QBRI ADGL. D PSC LIZLEON Mg 0t AcndN ARNNE Y Sh>ALLNERC
QAP HACDLC AcnrSNPRE SboACPbeaSbCSa Mot MPN>Ye* SN M +LPeo ™ of
DPDDCDYALTHSLC DI eCHN SN AP 5d NPLPNNLLC “Ar ARG Ho o
(OPcP>NY, ASBIDRAYL.C AD*a M0 aoclot AD%Dg® ADI®I (MC) I>c C>I
Q¥®C>REIN, A5 CAPI AcPYDbA%a AU oNd AP of lMAgbboD>Y.of) <L
ASBZD DA N IBLC ac>NONE ACA®G ST CALARNSDS Ho LeC>NI o Lo
AN TENDRe NN ACPbea™ Mo ADA M HSa AcA%a S CALANCD So
LRI o8 AYDoPC CALYUIA® . NDHPN*NC. A 0¢ ASo<tLE IN®CAS
oM 40%N5J 2014-2016 ALNPD>c>®>C 1.70 (SE = 0.09) <L 1.61 (SE = 0.11)
IN®CS oG ALy A5GU YN 0E, APANNKISALS N ANDIN UL M AT PC Sbe>a of
IGIYAC Do A%a S ot <Sac o DortandcPSLC AL*ao¢ 0.39 (SE = 0.10) NP<5NC 0.28
(SE = 0.06) CL*P g SbDra dwCDYa Acn<dWa™ Mo, PY<da AP (MC) IZPPNN L
PO PDPSo o ¢ AMAgebeo*"C CL*a PL <N 5d b PebeoSa M <tL>
SO>ALPI®RC>TYL ALA><-/d*LC APPSa L. CALAPb SN 5, CL*aPN“Dd asaPo<ISa L
SPOPDST e 0C SH>ALIINPRS®, J¥GEC DPSHNIge SH>ALNND>APR®, o oAC NMPC
oA (DPcPNY, SdoaodCHL), SbD>AN®CHYC DASHLEDC, LbAgeh>Re >*Dc

dd*o Moo 40N 5J 1998-2000 <L> 2014-2016. MN>NO*NC BLonA M0 o 0AS
DPD>SbcSHNe 2-g® <L A%aPohD>csoNe ALY D> 0.88 (SE = 0.02), CLAPb SN 5
CA*Q AP A A*Q D% <N Ao 0¢ CALABA®Q DA%Q G BN 5N PR _Hg €
DGO HNC AC LY @ DAC SbPra A d®CHINy Mg Aty PlecdLa™ .ot Sh>NLoRNPRC

10



D% P¥¢ @ odhCio™ M of <L a<L-H<Cn v o, ac DPNTGARCHYLC
AMAgs>csa Mo ArLe Mg NC MeADReCHo M of IDSaclL Lo DSb>C>s
BLJICHCSoNC SboNPD>a N bAgehDhn sbsLe 0.88-C NP>NL*Q GY%<¢ CALNNPSY
ArAPo ot aN>ZARNSHS LC A% A¢ BLICHCSa Mo <ID5HC PRS- C
ArLareg s PC MeNBReC>IN Moo Ad o Mo 1998-2000 <tL_> 2014-2016, D>Re*<NCC
Ao GARNHSLC 0.93 ALWUTGAYLC A NC MARso M ADaSoGeC><5Ne, M PsasbHNe
AR o ™€ 2% >NNo®. Ad%aclL e, sb>rC nsbHd/LYL.C oacro

sb>ALo YN0t CLbdd ADL®IC (MC) IMdabb®aC Sb.oAD*Gc P>SLC

Q. *0°C> OIBC PPN HNC IDP>®Da 1979-1999-T (AL*aNP>LILONe o *.0bCH>RIC 34
@ 0AY/<SGJN). oalD>Can oo, b b by DILYC ADb PN NMPC SboA T o
o ALY AMARSTPC APYNST N 4NN APKSbSaC DG LDA*a N <5bSLC
ATbST M 0¢ <H AAHHLP T 0¢ ALA><-/d Lo CALYWPKE <5 MAgne

P HNe ARCPNEN>T N AD®IC (MC) lMdobbo ™ot CALANCD> Ho
Keg\Dcso* Lot /d¢ SboAc Lo LC (PPN, NcbbosalLo¢ ANa*LC, ZdDb o)
o Aol DL PO DPa So M, CALAPb YKI®N 5, dc DS IP7ase<cc<dal
A“OAC>YLE Ado-CD2LD%he /SGa PN o 050¢ dHL> APSAMDA®a N dSbcs Ha Db
D>LCo¢ AP (MC) AMAgbba Mt ADA *MDedt <IPD%C>obIA*a N SbcsLC
ZdbPeTe< DA ®<C, CALa CP>% <P MND¢ a bAS dMdobb*o*NC, Lea. sb>ALYD>ILC.
[eaDRS g D> oY Rc<docna® SboAcRc<bC oM 0t ADL®I Mdgbbeo*NC
aa AP PSLC Acn<dnaAdllndsbso ™Mot AN 5d TPI<O0 M 0¢ Sh>AILENAC
Qo AYDEbe P IA QA NSbST M 0¢ AP T CHLYSo M Coa CA*aP>< a.o%, <L
ACSHY gL ot a. o5 NC DNBLIWNPRAC o5bNNAYLC Sb>ra A dSasT¢ Céllo
Sb>pa AT AS CLed< TeaDAe <INe ArLePeg Mot <L PLJCSbCio™ Mo

AL 5 A DYLC a5 NS ONE ACATA ST E, TPRDReIa Y DC PLLBIAYLC AL I
AQSBSTST ADL®I AMAabb®ony>LC aNCHc DSLC ID%CHcoPJ*a Sd NS,
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G®peAeC>IL 5Ne Sb>pra Ao Narllo™l <o CALAG™ Lot dMio® Acnéeh>ceNN o
AN o Lo CLbdo™L Acn<d¥P/LYo ¢ bbraAL®CP>/LIo¢ <L SbD>rALINPRAC
o<dC/Lo M 0¢ Acn <¢DAae I/ o DL Mg ot DR 5o BLIbNNeD>Ya
ASBBNSHEDIa® Prn H<I< Mg AP (MC), IDPCHSIRSJC odNdroC Acbb*o™ Mot
SPOPD>PQ oM 0¢ SHD>ALINNNG? Ll DLIgNC SbD>AKN®C>*<SNEN Y g NPBLL S HNe
PN 0t dd*o Mo L GC® Sb>pNeC>c PPIo <o PYcT CLAc
drAgbb®onyD>YoC Sb>AN®IRbSo®<t (0a P AcndUNo, ALWULY®>C 5-7 Qo
¢2aLJ-C®bo ASba AYULYDo AYAL/IBSAMorla) PR HaC ddo Do > NCH>N<S o
So>paALSODAC dda Do L OPcPNOJ 4-5 <5GJ09), b sehD>c®eNN<sHNe
SdcS@ M N<so N BLICHCSoC SboNP>o e, IY<o<ddAandbSa*NC, Lo
PIVP>HCo*NC. Actb*o®, ac<r oa*"C bP>AL*NERY N (Sh*LCPeNCP>ILLbdC
NNI R IING) ID®CPdy>2C AChPN*ad b*LC®NCPH/LPdE NNty Rc<IIN¢

SbD>rL NNPNo® @ oA ac<* oo o ¢, ID®CPdr2JC Acnd®sd oMt sbrL "N Do
Sb>paAPC>d Hd CH®/SaC Pdag ADL®IC (MC) <L Sbo Mo Mdobb g™ e

OPcPNLHY, <*o®D< b*M* oo, Lo APSND>< AL*Lo).
O
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1. C) KAVAMALIQINIRNUT NAINAAQHIMAJUQ -

Nanuit (Ursus maritimus) munariyauyut tamainni Nunavunmi, Kaanatami,
angunahuarnigmut munarinigmulu qiniqtut naunairiami angunahuarniq munariyauyuq
ilitariyauyuqglu munarinigmut piyangit. Taimaa 10nik ukiunik, hilaup aadlangurninnga
tamainni Ukiugtagtumi aadlanguqtitait nanuit nayugangit aadlatgiiktumik nampanik.
Pihimagiami nakuuyumik nanuit amihunik ilagiyanganik avatinganik tuniyuqglu
inuujjutikhangit Inungnut, nalunaqtunik naunaiyainiq munarininnganiklu piyait
naunaiyariami amihunik qanurittaakhaanik taimaalu munarininngit piligtait. Hamani
ugaqtavut ganurittaakhaanik amihuuninnginnik naunaiyainiq nanugnut nayugangit
Ittuaqtuuq (MC) havaktait 2014-2016. Nutaat uuktuutingit katitiqgtauyut aturhutik
mikitgiamik-pittailiniq ihariagiyainnik niginginnik piiyagtauniq kapuqtauyut
nutgaqgtihimaittumik akhuraalukluuniit pilugit nanuit. lhivriurutivut ilaliutihnimayuq
nampangit uumannga 2014-2016 niginginnik piigtauniq naunaiqtait piffaarhugit nanuit
naunaiyainiq, tuqutihimaittumik piplugit nampangit katitigtait uumani naunaiyainiq
piffaarhugit naunaiyainiq 1998-2000, kikligagtumiklu angunahuarniq piffaarninnga
nampangit tamainni uumani 1998-2016.

Qanurittaakhaanik umikhimayumik piyait piffaaqtait uuktuutigiplugu, iliuraqtuq
uuminnga Nampanik ihivriugniq tunngavinga ihuarhaqtauyuqglu nampangit
inmikkuugtunut huradjat (ukunatitut, >2 ukiunik), piyuq pigarninnganik itqurnarutauyuq
uuminnga 716 (95pusantmik Itquumayuq Nutgarninnga [CRI] = 545 — 955) uumunnga
2014-2016, naunaigtait tamna MC nanuit amihuuninngit angikliyuumiqtuq uumannga
amihuuninnganik uumani 1998-2000 (325 [95pusantmik CRI = 220 — 484] uumani

naunaiyaininngani; 284 [SE: + 59.3] uumani Taylor aadlallu. [2006]). Tamarmik
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anguhalluk arnallatlu ilagiyanga uuminnga amihuuninngit angikliyuumiqgtuq
naunaiyaqtillugit (1998-2000 uumanilu 2014-2016), aadlatqiiktumik ikikliyuumiqtuq
angunahuarnigmut akhuurniq ihuaghaghimayuqlu nayugangit qanurittaakhaanik.
Atuqtugut gaffit inuuyut angikliyuumiqgtut tuqutut uuktuutigiplugu taimaa nampangit
pigalluanginmat uuktuutikhamut amihunik kikligarninnga. ltqurnarninnga
amihuuninnganik pipkaijjutauyukhaq gayagilugit taimaa naunaigmata “amigaininnga”
(ukunatitut, ilaliutikmata tamaita nanuit atugtait MC munarininnga, ilangit nayugpaktut
aadlani amihuuninngit ukuatlu) ilaliutiniaruknaghiuq nakuuyumik ihuittumik piyuq
ulapiqutiyuq uuktuutimut maliktakhangit unalu nakuungittumik ihuittumik pipkaijjutauyuq
aadlatgiininnganik pigaangamitkik. Tamainnit nanunnuangit aktikkulaangit uumunnga
2014-2016 ittuq 1.70 (SE = 0.09) unalu 1.61 (SE = 0.11) nanunnuangit-ukiungani unalu
atauhigmik ukiulik, inmikkut. Naunaiyarhimayuq gaffiuyut atauhigmik ukiulik atauhigmut
arnallakmut mikhiyuq uumannga 0.39 (SE = 0.10) uumunnga 0.28 (SE = 0.06)
tamarmiknit naunaiyaininnganik, kihimi MC nakuuyumik piyug nanuit amihuuninngit
humaangittuq mikhiyuq qun’ngiagtauyuqglu tariup hikunga aadlangurniqg. Kihimi, tuttumik
nanunnuagarninnganik nampangit, piliulimaittugut ihariagiyauyumik ihumagininngit.
Nanuit timingit qanurittaakhaanik (ukunatitut, puvalaniq), naunaiyarhimayuq
upin’ngakhami, angikliyuumigtug uumani 1998-2000 uumanilu 2014-2016.
ltqurnarutauyut naunaittuq inuujjutingit nanugnut ukiulgit 2mik avatqumayugluunit 0.88
(SE = 0.02), taimaa pilimaittuqg ihuittuq mikhiyuq tadjakaffukmut ingilrainnaqtullu nanuit
naunaiyaininnganut kikligagtumiklu nampangit pigarninnga piyuq tikittunik
nuutigtirninngalu. Una naunaiqtauyuq angikliyuumiutinganik amihuuninnganit

itqurnarninnga tamainni naunaiyaiyuq inuujjutingit nampangit angitgiyauyukhaq
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uumannga 0.88 pigiami angiyumik angikliyuumirniq. Taimaa naunaiyarmatku
angayukhiuyut inuujjutingit aturhugu aadlangurninnga amihuuninnganik itqurnarninnga
uumani 1998-2000 uumanilu 2014-2016, itqurnarutauyut nampavut uuminnga 0.93
pitquyait amihuuninnga angikliyuumiutinga nakuuyuq, pigarhuni angikliyuuminnga
nampanga 2pusantmik. Tamainnit, naunaiqtavut aadjikutariyaa nunallaani ilihimaniq
tamna MC amihuuninngit piffaaqgtait amihumik angunahuarniq piyuq uumani 1979-1999
(angunahuarninnga 34 nanugnik/atauhigmi ukiumik). Avatininnganut, ihumagiyaqqut
qun’ngiaqgtauniq ihuarhiyut timinginnik akhuraaluklu amihuuninnga angikliyumiqtuq
taimaa piyuq inikhanganik gangarnitamik ikikliyuumiqtuq tariup hikunga
ganurittaakhaanik ganuraaluklu tuniyuq tadjakaffuk ikayuutauyuq uumunnga MC
amihuuninngit pikmat uumannga tualihimayuq hikunga (ukunatitut, ikikliyuumiqtuq
hilikninnga, amihunik ukiut hikunga) unalu angikliyuumiqgtuq inuujjutinganik
ganurittaakhaanik. Kihimi, hilaup aadlangurninnga hivulliutinga akuniraalukmik
gayangnarutauyuq nanuqnut aullaqgtirininnga uumannga MC amihuuninngit
nakuungittumik ayurhautipkaiyuq hikuirninnganit, taimaatut ilangit aadlat nanuit
amihuuninngit, tadja naluyait.

Itqurnarutiyuq piyug amihuuninnganik kiklikhangit uumunnga MC amihuuninngit
naunaiqtuq akhuurutauyuq taimaa mikkait uuktuutingit aktikkulaangit, pigalluanginmat
piniaruknaghiyuq piffaarumitkut tamna piyaraluangit nanuq, piqalluanginmallu
ingilrarninnga naunaitkutingit pitquyauyuq naunaiyainiq uumani naunaiyaqtamiknik
taimaa itqurnarninnga amihuuninnganik inuujjutingalu taimaa ihuittuq. ltqurnarutikput
piyaa tuglianganik MC amihuuninngit naunaiqtauyuq uumani aadjikutaliurhimayugq,

ihuarhaghimayuq naunaiyaininnga piliurninnga talvuuna tuniyuq amihunik
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pivikhagautikhaq ayuiriami tahapkunanit atugtamiknik naunaiyaininngani
nampanganiklu katitigtut piplugu. Aadlanut huradjat amihuuninngit avatingaluuniit
atugtait aadjikutariikkninnga uumunnga MC, katitiquyavut aadlanik nanuliurnigmut
nampangit unalu auminganik uuktuqtut gitgani uumannga nutaamit naunaiyainiq
aippaangalu iluittug amihuuninngit naunaiyainig (Nunavutimi, inniaqtuq 5-7 ukiunik
maniggamungagqtinnagu havaanga inigtaukpat) angikliyuumirluguluuniit
naunaiyaininnga ganuraaluktut piyakhaq (ukunatitut 4-5 ukiunik), angikliyuumiriami
ilihimaninnga inuuyunik nampanginnik, unaluuniit ahinunngauyut, nanuliurniglu. Unalu,
ingilraninnga nampangit (saatalaitkut nipiliurniq tunigiamilu taigugtanginnik)
pitquyauyuq. Pigangitkumi saatalaitkut nipiliurniq tunigiamilu taigugtanginnik nampangit
nanuit ingilraninnginnik, pitquyavut pigumik ihivriurninnga nampanganik ihivriuriami
himmautingit uumannga MC ganittullu amihuuninngit (ukunatitut, Aqqusiriag, uumanilu

Kangirturulukmilu).
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2. INTRODUCTION

Wildlife managers face complex decisions when seeking to balance conservation and
human priorities. Decisions and outcomes must be evaluated periodically so that new
information can be fed back into an adaptive management framework (Holling 1978,
Lancia et al. 1996, Johnson 1999). Accurate and up-to-date estimates of population
abundance are often a key component of informed management decisions (Nichols and
Williams 2006). Typically, new estimates of abundance are acquired periodically
according to a monitoring interval that is determined by management objectives,
species’ biology (Gibbs 2008), and available resources. As climatic changes affect
many areas around the globe, shortened monitoring intervals may be required to
understand the concurrent effects of management interventions and environmental
change. Broadly, more frequent monitoring increases the probability of meeting
management objectives and reduces the severity of potential negative outcomes (Taylor
et al. 2007, Regehr et al. 2017).

One species that has received significant monitoring attention is the polar bear
(Ursus maritimus Phipps 1774). Polar bears are characterized by having delayed
maturation, small litter sizes, and high adult survival rates (Bunnell and Tait 1981). They
are at the top of the Arctic food chain and depend on the sea ice for hunting, travel,
mating, and in some instances denning (Amstrup 2003). Sea-ice loss resulting from
climate change is predicted to impact polar bear subpopulations severely in the future
(Derocher et al. 2004, Stirling and Parkinson 2006, Amstrup et al. 2008, Durner et al.
2009, Stirling and Derocher 2012, Atwood et al. 2016, Regehr et al. 2016). The global
polar bear population, consisting of 19 subpopulation units, is estimated to be
approximately 26,000 polar bears (Obbard et al. 2010, Wiig et al. 2015). There is not
currently empirical evidence for declines in global abundance due to sea-ice loss
(Regehr et al. 2016). However, accurate assessment of such changes is complicated by
poor data for many polar bear subpopulations (Durner et al. 2018, Hamilton and
Derocher 2018), spatial and temporal variation in the effects of sea-ice loss, and the fact

that some subpopulations have likely recovered in recent decades from overexploitation
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prior to the 1973 Agreement on the Conservation of Polar Bears (Honderich 1991,
Larsen and Stirling 2009).

Despite on-going research and monitoring efforts on polar bears to date, reliable
and updated abundance and demographic information about all subpopulations is still
lacking (Obbard et al. 2010, Vongraven et al. 2012, Durner et al. 2018). Polar bear
research is expensive and logistically challenging, especially for management
jurisdictions that oversee more than one subpopulation. Nunavut, Canada, is home to
12 subpopulations (8 shared with other jurisdictions, 4 entirely within Nunavut; Obbard
et al. 2010) and as such, carries the major responsibility of polar bear research and
management in Canada. In order to maintain healthy and viable polar bear
subpopulations, population studies in Nunavut are carried out on average within a 10 —
15-year rotational cycle, which can vary depending on research needs and priorities
(Hamilton and Derocher 2018) along with available resources. Here we present findings
from a 2014 — 2016 monitoring study to re-estimate abundance of the M’Clintock

Channel (MC) polar bear subpopulation.

M’Clintock Channel is entirely managed by Nunavut, Canada (Figure 1) and an
initial physical mark-recapture study was carried out from 1973 — 1978 (Furnell and
Schweinsburg 1984) for both MC and the adjacent Gulf of Boothia (GB) subpopulation
together as a single demographic unit. The total abundance estimate for both areas was
1081 bears. The estimate was known to be biased by non-representative sampling and
was subsequently increased to 900 for GB and 900 for MC based on back-calculations
to determine abundance levels that would be necessary to sustain the existing
subsistence harvest levels (Aars et al. 2006, Taylor et al. 2006) along with local

indigenous knowledge.

In the mid-1990s, the MC estimate was revised downwards to 700 based on
hunter reports of reduced densities of polar bears (Aars et al. 2006, Taylor et al. 2006).
M’Clintock Channel and GB were later delineated based on movements of satellite

radio-collared adult female bears, recoveries of research tags in the harvest (Taylor and
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Lee 1995, Taylor et al. 2001), and Inuit knowledge about how local conditions may
influence the movements of polar bears (Keith et al. 2005). Genetic analyses based on
microsatellite data also suggested some level of differentiation between the MC and GB
subpopulations, although the magnitude of population structuring was higher among
females than males (Campagna et al. 2013). Past harvests in MC of 34 bears/year from
1979 — 1999 were considered unsustainable (Taylor et al. 2006), resulting in a harvest
moratorium from 2001/2002 — 2003/2004 and a reduced harvest of 3 bears annually
until 2015. Prior to the current study, the most recent estimate of abundance for the MC
subpopulation was 284 bears (SE: + 59.3) from a physical mark-recapture study
conducted 1998 — 2000 (Taylor et al. 2006). In recent decades the subpopulation has
been managed to achieve recovery, and local knowledge indicates that more bears
have been seen in the 2000s by Gjoa Haven and Taloyoak hunters during their travels
across the sea ice (Dyck personal communications with hunters during consultation
meetings 2013). This perceived increase in abundance resulted in an increase in the
annual harvest from 3 to 12 bears at a 2:1 male to female harvest sex ratio, beginning
with the 2015/2016 harvest season.

Nunavut’'s polar bear co-management system is based on memoranda of
understanding (MOU)' developed between each community’s Hunters and Trappers
Association and the government. These MOUs lay out harvest, management and
research aspects for each polar bear subpopulation. Under the existing MOU that was
co-signed by all parties in 2005, the Government of Nunavut (GN) committed to a new
population study for MC. The new study had the objective to estimate the current
subpopulation size and composition, and to compare those results to the former study
so that this information would be available to responsible management authorities for
decision-making. In addition, we sought to obtain data that would provide estimates on
survival and reproductive parameters in order to allow population viability analyses.
Lastly, by implementing a research method that was minimally invasive but supported
by local communities and stakeholders, we sought to evaluate whether genetic mark-

recapture can be a useful alternative in population monitoring (Vongraven and Peacock

1 The MOUs were replaced by the Nunavut Polar Bear Co-Management Plan in September 2019
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2011, Vongraven et al. 2012). To address these objectives, we conducted a genetic

mark-recapture study from 2014 — 2016.

3. STUDY AREA

The current management boundary for the MC subpopulation (Figure 1) is mainly
based on telemetry data for adult female bears that were fitted with radio-collars in
adjacent subpopulations, and tag returns from harvested bears (Schweinsburg et al.
1982, Bethke et al. 1996, Taylor et al. 2001). This boundary has also been supported by
recent genetic analyses (Campagna et al. 2013, Malenfant et al. 2016) although its
validity has been questioned by Inuit (Keith et al. 2005). The MC study area (about
495 000 km?including land mass, or 140 000 km? of sea-ice; Barber and lacozza 2004,
Hamilton and Derocher 2018) is bound by Victoria Island to the west, Prince of Wales
Island to the north, Boothia Peninsula to the east, and the Nunavut mainland to the
south (Figure 1). These land barriers are believed to restrict bear movement in and out
of the study area. A detailed description of the physiography, currents, and sea ice of

the region can be found in Schweinsburg et al. (1981).

Over the past 20 — 30 years, there has been a change in sea-ice quantity and
composition. Multi-year sea ice has declined and been replaced by annual ice
(Schweinsburg et al. 1981, Rothrock et al. 1999, Comiso 2002, Barber and lacozza
2004, Keith et al. 2005, Howell et al. 2008, 2009, Sou and Flato 2009, Perovich et al.
2018, Richter-Menge et al. 2018, Environment and Climate Change Canada 2019). This
has resulted in a smoother sea-ice platform interspersed with long pressure ridges, with
rougher multi-year ice generally limited to localized areas (i.e., M’Clintock Channel
proper; Dyck pers. observations). For most of the year, the sea is completely ice
covered except for a few small polynyas that attract seals, polar bears, and other
species (Hannah et al. 2009, Stirling 1997). From approximately mid-June to July, wide
cracks form and extend for miles, providing haul-out habitat for ringed (Pusa hispida)
and bearded seals (Erignathus barbatus) and thus, good foraging habitat for polar

bears. From August to early October, much of the sea ice disappears in the southern

20



and eastern portion of the study area, allowing shipping traffic along the Northwest
Passage route (Stewart et al. 2007, Howell et al. 2008, 2009, 2013a, Analyse and
Strategi 2011). Currently, some multi-year ice remains in M’Clintock Channel proper
year-round — ice that originates and is pushed south from the Queen Elizabeth Islands
and M’Clure Strait (Howell et al. 2008, 2013b). How important the contemporary
remaining summer multi-year ice in M’Clintock Channel proper is to MC polar bears is

currently unknown.

4. METHODS

Sampling — field collections

Our study design followed that of the previous physical mark-recapture study conducted
in MC between 1998 — 2000 (Taylor et al. 2006; Figure 2); however, it did not involve
the immobilization and physical handling of bears. Inuit co-management partners in
Nunavut expressed their concern over wildlife capture and handling during a wildlife
symposium in 2009 (Lunn et al. 2010, Department of Environment 2013). As a result,
the responsible government management agency explored alternative research
methods. Given the presumed low densities of bears (Hamilton and Derocher 2018) and
the vast study area, genetic mark-recapture was chosen as the method since it is
minimally invasive (Garshelis 2006) and has been successfully applied on various
species, including bears (Brown et al. 1991 (right whales (Eubalaena glacialis)),
Palsbgll et al. 1997 (humpback whales (Megaptera novaeangliae)), Boulanger et al.
2004, Olson 2009 (brown bear (U. arctos)), Pagano et al. 2014, SWG 2016 (polar
bear)). We obtained genetic material for individual bears from a small sample of skin
and hair collected via a remote biopsy dart (Pneudart Type C - Polar Bear) fired from a
dart gun (Capchur Model 196) from inside a Bell 206 Long Ranger helicopter (Pagano
et al. 2014). The extracted DNA was used to identify individual animals without the need
for ear-tagging or lip-tattooing (see section “Genetic analysis”). Recaptures occurred
when a previously sampled bear was biopsy-darted on a later occasion or when a
genetic sample was recovered through the Nunavut polar bear harvest monitoring
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program. Every hunter in Nunavut is required to submit samples to the polar bear
harvest lab so that age, gender and various other variables can be used in any

ecological or demographic assessment (Nunavut Wildlife Act, SNu 2003).

We initially intended to begin field work in early April, but poor spring weather
forced us to wait until late April to early May each year between 2014 and 2016. Field
work usually was completed by mid-June. Approximately 80% of the entire MC study
area was searched every year though poor weather and unsafe flying conditions
prevented us from searching the entire study area during each field season, and we
were not able to sample M’Clintock Channel proper in any year. In mid-April 2016, we
used a Twin Otter for a reconnaissance flight over M’Clintock Channel proper to assess
bear presence and sign. This allowed us to infer whether this portion of the study area
potentially contained animals that were unlikely to be exposed to sampling effort unless

they moved into areas that were searched by field crews.

Searches for bears were conducted at approximately 100 — 120 m above sea
level, and at average speeds between 120 — 150 km per hour. Search areas were
initially discussed with hunters and local Hunters’ and Trappers’ Associations during
pre-study consultation meetings to gain insight about sea-ice conditions and bear
distribution. Also taking past capture locations (Taylor et al. 2006) into account, we
searched the sea ice, adjacent coastal areas, and small islands of Coronation Gulf,
Dease Strait, Victoria Strait, Franklin Strait, James Ross Strait, Larsen Sound, Rae
Strait, and Queen Maud Gulf during 2014 and 2015 (Figure 1). We decided to forego
the Coronation Gulf and Queen Maud Gulf areas in 2016 because we observed very
low bear activity and presence during our survey flights, and local knowledgeable

hunters also indicated and confirmed that bears are rarely seen in those areas.

In order to minimize potential sampling bias, and to allow replication of this study,
we used a “semi-structured” sampling approach. Generally, we flew transect lines
across the sea ice and small islands with search intensity proportional to apparent bear

activity (or bear presence). When signs of bears (e.g., tracks, bears, seal kills) were rare
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or plentiful, search transect lines were spaced further apart (i.e., 11 — 16 km), or closer
to each other (i.e., 7 — 10 km), respectively. In that fashion, we were able to cover large
sections of the study area efficiently (Figure 3). We decided to fly our survey transects
from east to west and vice versa whenever possible (e.g., perpendicular to suspected

density gradients based on past capture and harvest locations).

Once we located a bear, a small sample of tissue (<5 mm diameter), mostly skin
with some adipose tissue attached to it (Pagano et al. 2014), was taken from the rump
area at an approximate distance (or altitude) of 3 — 7 m using a biopsy dart (5CC Polar
Bear Biopsy DNA Dart, Pneu-Dart Inc., Williamsport, PA). All bears except cubs-of-the-
year (C0O) were sampled. Cubs-of-the-year in early spring are still small and easily
confused (Atkinson and Ramsay 1995, Robbins et al. 2012), so we decided not to dart
COs to avoid possible injury and the splitting-up of family groups. Every bear that was
biopsied received a unique field identification number so that the genetic results and our

field data could be cross-referenced and linked.

The biopsy darts are designed to fall to the ground after impact and are retrieved
without physically handling a bear (see Appendix A for images). The effectiveness of
these darts for sampling polar bears has been previously demonstrated (Pagano et al.
2014, SWG 2016, Dyck et al. 2020). The darts are quick and easy to use and require
less pursuit time of bears than during capture operations. On average, it took less than
4 minutes from when a bear was initially spotted to the time when the dart was picked
up after sampling a bear (GN, unpublished data). The design and relatively low velocity
of the dart means that risk of injury to a bear is minimal. Typically, bears show no or
very little response to the impact of the dart and are left with no obvious visible mark. In
order to facilitate easy spotting of darts on the ice or in deeper snow, a 10 — 15 cm long
and ~2 cm wide strip of brightly colored flagging tape (C.H. Hanson, Naperville, IL; or
Johnson, Montreal, PQ) was tied and wrapped around the distal end of the dart.

We recorded the date, time, location of each observed bear (or group of bears),

body condition based on aerial inspection using a subjective standard fat index (Stirling
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et al. 2008; a scale from 1 — 5 with 1 being skinny, 3 average and 5 obese), specific
markings or characteristics, group size or litter size, the estimated field age class (CO,
yearling (C1), 2-year old, subadult, adult) and field sex both with a confidence qualifier
(a = high confidence; b = low confidence). Field age class and sex where assessed
remotely from the helicopter at altitudes between 3 — 7 m by the same observer. When
we encountered mothers and their dependent offspring we distinguished COs, C1s, and
2-year old bears based on their size and physical features (e.g., blood or fecal/urine
stains, scars) or their behavior to a) assign them to a field age class, and b) avoid
sampling the same individual more than once. Additional cues such as body size of the
individual bear in relation to its surrounding or group members, body shape and
proportions, presence of scars, secondary sexual characteristics, observation of
urination, and gait were all used to determine sex and age class (SWG 2016, Laidre et
al. 2020).

When field age class and sex of a bear were initially assessed with low
confidence, additional field notes were taken. For example, young subadult male bears
and younger adult females are at times difficult to discern from the air when they are
solitary. If we thought that the encountered bear was a young adult female, but were
uncertain (confidence classifier “b”) then we also noted what this bear could be as
alternative — in this case “maybe a young subadult male”. We used genetic results to
confirm the field-recorded sex and age classes. Lastly, we recorded factors that may
have influenced detection probability during sightings, including weather conditions
(e.g., cloudy, clear, sun glare), bear activity when first observed, and sea-ice
characteristics in general and within the immediate vicinity (~ 30 m) of an individual bear

that may impede detection (e.g., sea-ice type: flat, intermediate, rough multi-year ice).
Our work combined data collected during the genetic biopsy sampling sessions

from 2014 — 2016, considered the late period, and data from the previous capture-mark-
recapture study conducted 1998 — 2000, or the early period.
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Sampling — recovering previously marked bears through harvest

To detect the recovery of previously ‘marked’ bears (e.g., when bears were marked
either during the initial mark-recapture study from 1998 — 2000, or from a previous
biopsy-darting field season), we asked hunters to return any ear tags or lip tattoos from
their harvested bears. To detect recoveries for bears in which a tattoo may be too faded
to see or bears that had been marked through biopsy sampling (which leaves no
physical marking), small muscle tissue samples were collected from all bears harvested
in MC and surrounding subpopulations such as GB, Lancaster Sound (LS) and Viscount
Melville Sound (VM) throughout the duration of the study (May 2014 — June 2016).
These samples were stored in 2 ml cryovials (ThermoScientific, Nalgene long-term

storage cryogenic tubes) at - 20°C until sample preparation and analyses.

Sampling - recaptured bears from past population study

Because the initial subpopulation inventory for MC (1998-2000) was conducted using
physical capture-mark-recapture methods in which a physical tag or tattoo was used for
identification, we had no genetic database for these bears. In order to identify
recaptures of bears during our 2014-2016 study that were originally marked during the
1998-2000 study, we examined captures and recaptures from the 1998 — 2000
population inventory, removed bears that we knew were dead (e.g., through a
recovered ear tag or tattoo by harvest) and selected the remaining individuals that could
be still alive (< 34 years of age) in 2014 for genetic analyses. Samples (ear plugs from
punching a hole through the pinna so that unique identification ear tags can be applied)
of captured and re-captured bears from the initial study had been stored in cryovials at -

20°C until preparation for genetic analyses.

Sample preparations

We used the same method to prepare all field and laboratory tissues or biopsy samples.

A lentil-size piece of skin (~1 — 1.5 mm thick) or tissue was cut from either the biopsy
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sample, the ear plug, or the muscle tissue with a new scalpel blade (# 20) and
transferred onto a shipping card (Avery, 70 x 35 mm) and attached with scotch tape.
Each sample card was labelled with the unique bear identification number and placed
into a coin envelope (57 x 89 mm) and left to dry at room temperature for up to 3 days.
The dried specimens where then sent to Wildlife Genetics International Inc. (Nelson,

British Columbia) for individual genotyping and sex determination.

Genetic analysis

DNA was extracted from tissue with QIAGEN DNeasy Blood and Tissue Kits (Qiagen,
Inc.). The tissue samples were genotyped at eight previously published dinucleotide
microsatellite loci (REN145P07, CXX20, MUS50, G10B, G10P, G10X, MU59, G10H;
Paetkau and Strobeck 1994, Paetkau et al. 1995, 1998; Taberlet et al. 1997, Breen et
al., 2001, Ostrander et al. 1993). Analysis of individual identity followed a 3-phase
protocol previously validated for bears and described elsewhere (Paetkau 2003; Kendall
et al. 2009).

First, to select markers for the analysis of individual identity, we used allele
frequency data from approximately 1700 polar bears for which complete 20-locus
genotypes existed before the genetic mark-recapture study began (GN, unpublished
data). We ranked the 20 microsatellite markers in the dataset by expected
heterozygosity. The eight most variable markers that could be analyzed together in a
single sequencer lane were selected for use. These surpassed the required standard for
marker variability (Paetkau 2003). In addition to the eight microsatellite markers, we
analyzed sex on every sample, using a ZFX/ZFY marker. We searched the dataset for
genotype matches that seemed unlikely based on our field data. In each case, three
extra markers were added to the genotypes to lower the probability of chance matches
between individuals. The extra loci confirmed all of these matches. Once the genotyping
and error-checking was complete, we defined an individual for each unique eight-locus

genotype.
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Abundance

We estimated abundance using a closed-population mark-recapture model (Otis et al.
1978) in a Bayesian framework (Kéry and Schaub 2011) for independent animals (>2
years old) encountered during 2 primary sampling periods which occurred during the
spring field seasons for the years 1998 — 2000 (early sampling period) and 2014 — 2016
(late sampling period). We used annual time-steps referenced to the springtime field
seasons, resulting in three capture occasions within the early and late period (1998,
1999, 2000 and 2014, 2015, 2016, respectively). The model allowed for capture
probability to vary by sex but was held constant across capture occasions within each
primary sampling period. We fit separate models for the early and late periods.
Abundance estimates for the two sampling periods were derived separately without any
shared parameters. Furthermore, we split each abundance estimate by sex to obtain
separate estimates of detection and abundance by sex. We make no assumptions
about the change in population between the periods, nor do we assume equal capture
probability. We fit a total of four separate closed-population models, one for each sex

and time period.

The model assumed that the MC subpopulation was a geographically and
demographically closed population within each three-year period of data collection.
Therefore, the model assumes there is no movement in or out of the study area and no
birth or death. Polar bear survival is generally higher for adults (Amstrup and Durner
1995), which should reduce bias associated with violation of the demographic closure
assumption. However, lower survival rates for younger polar bears (Regehr et al. 2010)
and recruitment of juvenile animals into the study population could be expected to
cause positive bias in estimates of abundance (Pollock et al. 1990). Furthermore,
potential violations of the geographic closure assumption due movement of animals in
and out of the study area mean that the estimate of abundance does not represent the
number of animals within the study area at any given time, but rather represent the total
number of bears available for capture across the three-year period (i.e., the

“superpopulation”; Kendall et al. 1997). We estimated abundance using closed models,
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despite potential biases, because the data were sparse and insufficient to parameterize
an open population model. Moreover, because the survey area changed annually with
changing weather and effort, common estimators such as the Horvitz-Thompson for N
from each year’'s sampling were not appropriate because the estimator’s results would
conflate changing survey area with population size in unknown ways. We chose to
estimate abundance using data from the 2 primary sampling periods rather than from all
data from 1998 — 2016 because the 13-year gap between the 1998 — 2000 and the
2014 — 2016 surveys will overstate permanent emigration causing survival (¢) to go
down and capture probability (p) to go up. Therefore, the estimate of p will be too high
underestimating population size. While not ideal, using the closed models provides the

best estimate with the available data.

To fit the closed-population capture-recapture models, we performed Markov
chain Monte Carlo (MCMC) analysis using JAGS (Plummer 2003) through the R
package RZ2jags. Each model was run for 20,000 iterations with the initial 2,000

discarded for burn-in. We used diffuse normal prior distributions on a logit link for all

parameters. We checked for model convergence using R statistics and by examining
MCMC chain plots (Gelman et al. 2013).

Survival

We estimated annual, apparent survival for independent bears >2 years old using all
encounters from 1998 — 2016 by grouping our data into the 2 capture-mark-recapture
sampling periods (1998 — 2000 and 2014 — 2016) and using available dead-recoveries
from 1998 — 2016. Data were sparse with respect to live-recaptures and dead-
recoveries and there was a 13-year gap (i.e., 2001 — 2013) in sampling between the
capture-mark recapture studies. The gap period was characterized by a very low
harvest rate resulting in minimal dead-recovery opportunities (e.g., 3 bears per year as
harvest). Additionally, p is essentially equal to zero because the closed population
model does not allow any recaptures during the gap period between sampling efforts.

Because we did not have radiotelemetry data, and very few or no data on recoveries of
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previously marked animals, we could not estimate fidelity (F, the probability that an
animal does not permanently emigrate from the sampling area and remains available for
live observation in the future) to our study area. Therefore, estimates are not true
survival but rather apparent survival, which is the probability of a bear remaining alive
and available for capture, given it was alive at the previous sampling time. Bears that
permanently leave the study area and remain alive, but are unavailable for recapture
cannot be separated from mortality when estimating apparent survival. Therefore,

apparent survival will likely be lower than true survival due to emigration.

We used a Cormack-Jolly-Seber (CJS) model (Cormack 1964, Jolly 1965, Seber
1965) and considered apparent survival (¢) varying by sex (i.e., male or female) or
remaining constant, and capture probability (p) varying by sex, study period (i.e., early
versus late period), or remaining constant. The commonly used Burnham model was
not applicable for estimating MC survival rates because the harvest rate changed, yet
there are insufficient data to estimate multiple recovery probabilities. Therefore, the
survival from the Burnham model would be unreliable and would reduce to a CJS model
in the absence of additional data. We fit six models representing all combinations of ¢
and p in Program Mark (White and Burnham 1999) through the Rmark (Laake 2013)
package in R. We used AIC to rank models with the lowest AIC value suggesting the
strongest support (Burnham and Anderson 2002). All models differed by a single,
nested parameter, therefore we evaluated whether that parameter resulted in a model

improvement based on AAIC and parameter estimates.

Reproduction

We calculated reproductive indices for MC polar bears using data for the early and late
study periods by using reproductive metrics that have been identified as important for
monitoring (Vongraven et al. 2012). The annual observations of dependent young
during the sampling periods were few and variable which limited our ability to estimate
many reproductive indices. We calculated the mean number of CO and C1 per adult

female (AF) by year and study period (+ SE) using the observed sampling data. Adult
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females were a) bears identified genetically as females, and b) bears classified in the
field with the age class “adult” with high confidence. We also calculated mean CO and
C1 litter size by study period, although the data were too sparse to evaluate patterns in

litter size as function of biological, environmental and temporal factors.

Population growth

We estimated population growth rate in two ways to understand differences between
observed changes in abundance and demographic rates. First, we estimated the
empirical growth rate as the ratio of the late period abundance over the early period
abundance for males and females. We then computed an average annual growth rate
(M) by taking the 17t root of the growth rate to account for the length of time between
the two study periods. We estimated separate growth rates for males and females
because the abundance estimates differed by sex. Second, we computed an asymptotic
growth rate from a 4-stage matrix model based on the demographic rates estimated in
this study (Mills 2012). For rates that were not available from our study, we used values

from Taylor et al. (2006). The population matrix was defined as:

0.00 0.00 0.00 0.17

0.62 0.00 0.00 0.00
0.00 0.88 0.00 0.00f

0.00 0.00 0.88 0.88

L =

where CO survival probability = 0.62 (Taylor et al. 2006), 2+ year old survival probability
= 0.88 (present study), and recruitment = 0.39 CO per AF (present study). The value of
0.17 in the upper right of the matrix is the product of AF survival (0.88), recruitment
(0.39), and sex ratio at birth (0.5). We solved for asymptotic growth rate by calculating

the dominant eigenvalue of the matrix (L) assuming a stable stage distribution.

Body condition

We compiled body condition score (BCS) data for the early and late study periods.

Bears were assigned a BCS on a scale of 1 — 5 with 1 being skinny and 5 being obese
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(Stirling et al. 2008) through physical handling and capture (early period; 1998 — 2000)
or aerial observation during biopsy sampling (late period; 2014 — 2016) from April to
June. Sex, age, and reproductive classes were assigned during physical handing during
the early period and ages were determined based on previous capture history, known
birth year, or from tooth analysis (Calvert and Ramsay 1998). During the late sampling
period, classification was done during biopsy sampling while flying approximately 3 — 7
m above the ground with sex verified by subsequent genetic analysis (SWG 2016,
Laidre et al. 2020). Observers who participated in classifying age class and sex during
biopsy sampling had either participated in both study periods, or were experienced in

physical capture-mark-recapture studies.

The BCS raw scores were binned into 3 classes: ‘poor’ (1 — 2), ‘average’ (3), and
‘good’ (4 — 5) in order to follow recommended monitoring schemes (Stirling et al. 2008,
Vongraven et al. 2012) and facilitate comparison between previous studies (SWG 2016,
Laidre et al. 2020). Like previous studies, we did not include dependent offspring in the
BCS analyses because their body condition is dependent on maternal condition (SWG

2016) and we excluded within-year observations of the same individual.

We modeled BCS using ordinal logistic regression and included period as an
indicator of sampling period (early = 1998 — 2000 or late = 2014 — 2016). Reproductive
status, age, and sex were combined into one 4-level categorical variable, reproclass
(ADM = adult male, ADFI = independent adult female, ADFWO = adult female with
offspring, and SUB = subadults of both genders) and Julian date of sampling
(jul_cap_day) was included as a continuous covariate to reflect the amount of time a
bear had on their preferred sea-ice hunting platform before being sampled in year t. The
sampling seasons (April-June) in this study also coincided with the annual seal pupping
period, which is known to be prime feeding period for bears (Pilfold et al. 2012, Reimer
et al. 2019). Thus, we predicted that increased time on the ice prior to sampling would
be associated with higher BCS. The number of days between sea-ice retreat and
advance (icetm1:.1) was included to evaluate the hypothesis that interannual variation in

BCS was related to sea-ice availability in the previous year. We selected a global model
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that reflected biological and environmental variables we hypothesized, or that have
been shown in other studies, to have effects on BCS (Rode et al. 2012, SWG 2016,
Laidre et al. 2020). Finally, given our interest in evaluating whether different
reproductive classes and age classes had varying BCS based on the amount of time
they spent on the sea ice during the months immediately prior to observation
(jul_cap_day) and whether this relationship was different between our two sampling
periods (period), we included a 3-way interaction for reproclass, jul_cap_day, and
period. Once the global model was selected, we performed a backwards and forwards
model comparison (stepAlC; Package MASS with AlICc criteria functionality added) to
obtain the most supported model which included main effects for epoch, reproclass,
jul_cap_day, icetm, and interactions for epoch and icetm and epoch and reproclass
(Table 1). On the final model, we performed ordinal regression-specific goodness of fit
test (Pulkstenis-Robinson test; p > 0.1; Fagerland and Hosmer 2017). Covariates were
considered significant at p < 0.05 and predicted probabilities were calculated for

significant covariates.

We hypothesized that BCS would be correlated with ice conditions based on
previous studies suggesting decreased body condition with increased ice-free days and
lower sea-ice concentrations (Rode et al. 2012, Laidre et al. 2020). Thus, we calculated
the number of days between the summer sea-ice retreat and fall sea-ice advance in
sampling year t - 1 (Environment and Climate Change Canada 2018). Sea-ice retreat
and advance in MC were defined as the point in which the sea-ice concentration for a
given year fell below, or exceeded, respectively, the halfway point between the
averaged 1979 — 2016 March sea-ice concentration (representative of annual sea-ice
maximum) and the average September sea-ice concentration (annual minimum). For

MC, that transition threshold sea-ice concentration was 59%.

Seal observations

There is little recent information about seal abundance across the Canadian Arctic. We

therefore recorded all seal locations encountered along our flight paths while searching
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for polar bears. These data were collected only during the 2014 field operations due to
logistical challenges and can potentially provide baseline information on relative

abundance for help in assessing ecosystem productivity.

5. RESULTS

General overview

During research operations 2014 — 2016, we spent between 72.5 and 97.5 hours flying
each season in search of polar bears across the sea ice, with an average distance flown
per year of 12,300 km (Table 2, Figure 3). The highest bear encounter rate occurred
during 2014. Each field season was conducted generally between May and early to mid-
June. Due to poor weather conditions a large portion of M’Clintock Channel proper
could not be surveyed (Figure 3) and a reconnaissance flight via plane into the Channel

in 2016 found few signs of bears (e.g., only one bear was observed).

The MC study area is vast and bears occur at low densities (Hamilton and
Derocher 2018). In addition, polar bears were not distributed evenly across the study
area (Figure 4). Most bears across all study periods were encountered from Franklin
Strait southward to Victoria Strait and Jenny Lind Island. The sea ice in Queen Maud
Gulf, Dease Strait and Coronation Gulf did not exhibit many signs of polar bears, at
least not during the time of the survey (i.e., April to early June). The low coverage of
M’Clintock Channel proper by Twin Otter did not suggest high bear density, however, it
remains uncertain if sea ice is used by bears with higher intensity north of Gateshead

Island during early spring at times when we were not present.

Due to logistical constraints we were only able to record seal observations during
2014. During that field season, work continued into June when ambient temperatures
were sufficiently high for seals to haul out on the sea ice and bask in the sun. On our
search flights we observed 2,236 seals distributed across the area where most bears

were encountered (Figure 5).
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Samples examined

For the entire study period 1998 — 2016 we analyzed a total of 953 (319 biopsy, 102
physical capture, and 532 harvest) tissue samples for genetic identification. We
identified 244 individual bears through the biopsy sampling activities 2014 — 2016. All
102 tissue samples from physical captures during the early study period (1998 — 2000)
were successfully analyzed and of the 532 harvest samples, 99% produced reliable
genetic results. Overall, the success rate of extracting DNA material from all study

samples (research and harvest) was 97.8%.

Dead recoveries of marked bears through the harvest resulted in 22 bears being
identified, 7 of these were recovered in subpopulations outside MC (4 in LS, 1 in
Northern Beaufort Sea, 1 in Foxe Basin, and 1 in Viscount Melville Sound). Sixty-eight
percent of all recoveries occurred in MC, and no recoveries were made in GB. We live-
recaptured 6 bears marked in 1998 — 2000 and 33 bears 2015-2016. As a note of
interest, 7 bears that were originally marked via biopsy in MC 2014 — 2016 were live re-
captured in Gulf of Boothia during the GB population study conducted 2015 — 2017
(Dyck et al. 2020).

Population demographic information

Abundance — Estimated total (males and females combined) abundance was 325 (95%
Credible Interval (CRI) = 220 — 484) for the period 1998 — 2000, and 716 (95% CRI =
545 — 955) for the period 2014 — 2016 (Figure 6). The CRIs around the total abundance
do not overlap across the two study periods providing substantial evidence for an
increase. Estimated recapture probability was 0.13 in both periods with higher precision
in the later period (95% CRI = 0.03 — 0.19 (early), 95% CRI = 0.10 — 0.18 (late)).

We estimated sex-specific abundance to obtain additional insight into population
dynamics. Between the two study periods, the female segment of the MC subpopulation
increased from 219 (95% CRI = 124 — 405) to 327 bears (95% CRI = 230 - 487, Figure
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7). The males showed a larger increase from 134 (95% CRI = 74 — 256) to 360 bears
(95% CRI = 244 — 550, Figure 6).

Survival — We estimated apparent survival for independent bears aged 2 and older from
1998-2016. The best-supported model included constant survival and detection
probabilities across time and sex (Table 3). All other models showed no support given
that the AIC values increased when a single parameter was added. Apparent survival
from the top model was 0.88 (SE = 0.02) and detection probability was 0.17 (SE =
0.02). Cub-of-the-year survival was not possible to estimate because they were not

sampled due to their small physical size (see Methods above).

Reproduction and Recruitment — During the 1998 — 2000 mark-recapture sampling
efforts, 23 family groups (5 with single CO, 7 with 2 CO, 3 with single C1, 8 with 2 C1)
were sampled, representing a total of 38 (19 C0O and 19 C1) dependent offspring.
Through the genetic biopsy sampling study 2014 — 2016, we sampled 27 family groups
with 46 CO (8 with single CO, 19 with 2 C0), and 18 family groups with 29 C1 (7 with
single C1, and 11 with twins; Table 4). For the 1998 — 2000 period, CO and C1 mean
litter sizes were 1.58 (SE = 0.14) and 1.71 (SE = 0.14), respectively. Calculated mean
CO0 and C1 litter sizes for 2014 — 2016 were 1.70 (SE = 0.09) and 1.61 (SE = 0.11),
respectively. We calculated the number of CO and C1 per AF across the two study
periods (Table 4). The mean CO and C1 per AF from 1998 — 2000 was 0.38 (SE = 0.02)
and 0.39 (SE = 0.10), respectively. The mean CO and C1 per AF for 2014 — 2016 was
0.43 (SE = 0.10) and 0.28 (SE = 0.06), respectively. The overall mean CO recruitment
was 0.39 (SE = 0.11).

Population Growth — Based on the estimated increases for the female and male
proportions of the subpopulation between the two time periods, the average annual
growth rate (1) was 1.02 for females and 1.05 for males. We built a 4-stage matrix
population model to describe the polar bear subpopulation with C0O, C1, subadult, and
adult as life stages. We included vital rates estimated above. For parameters not
included in this analysis, we used estimates from Taylor et al. (2006). Specifically, adult
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survival and CO per AF were estimated in this analysis and therefore those estimates
were used. Cub-of-the-year survival was taken from Taylor et al. (2006) because we
were not able to estimate this value reliably using this study’s methodology. Using our
calculated recruitment value of 0.39 for CO per AF, a survival rate of bears older than 2
of 0.88, and CO survival of 0.62 the matrix model results suggest a declining
subpopulation (4 = 0.97). This represents a discrepancy between observed
demographic rates and calculated abundance. Our estimate of apparent survival is
biased low compared to true survival due to unknown emigration. Furthermore,
unmodeled heterogeneity in recapture probability is a well-known source of bias in
estimates of survival from CJS-type models (Devineau et al. 2006). To explore this, we
calculated what level of adult survival would be needed to achieve the estimate of
female A = 1.02 based on changes in abundance across study periods. The new adult
survival probability of 0.93 provides a population growth of A = 1.02 (Figure 8). That
survival value is consistent with survival in the absence of harvest from Taylor et al.

(2006). Flat population growth (4 = 1.0) occurs when survival is 0.91.

Body condition

We analyzed a total of 380 BCSs from the two study periods (Table 5). The most
supported model included period, reproclass, jul_cap_day, and icetm:.s and interactions
period:reproclass and period:icetm.; (Table 1). Body condition of bears improved for all
reproductive classes from the early period to the late (Proor early aduit females and subaduits =
0.50 Vs Ppoor iate adult females and subaduits = 0.14), except for adult males (X? = 10.81, P = 0.01;
Ppoorearly ADM = 0.15 vS Ppoor late Abm = 0.17; Figure 9). Later sampling in the year was
associated with better body condition (X2 = 9.38, P < 0.01; Figure 10). As the number of
days between sea-ice retreat and advance increased (icetm), the predicted probability
of a bear being in poorer condition increased but this was more pronounced in the early
period (X? = 3.86, P < 0.05; Ppoor early icetm136 = 0.58 VS Ppoor late icetm136 = 0.19).
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6. DISCUSSION

General

This study reports population abundance, survival, population growth, reproductive
indices and body condition using the data from surveys conducted in the MC polar bear
subpopulation between 2014 — 2016 and 1998 — 2000 along with dead-recoveries of
harvested bears from 1998 — 2016. After more than 15 years of a reduced harvest and
a moratorium that were implemented because of overharvest (Taylor et al. 2006), the
subpopulation has recovered to the determined mid-1990s level (Aars et al. 2006;
Taylor et al. 2006). Without the support and participation of community co-management
partners from Taloyoak, Cambridge Bay and Gjoa Haven, this subpopulation would not
have recovered over the past 15 years, hence this report and results should be

welcomed as good news.

The recovery of this subpopulation may have been aided not only by concerted
conservation actions by communities and management authorities, but also,
counterintuitively, by climate-induced sea ice changes occurring in this region. While
some polar bear subpopulations are showing negative impacts from climate change,
(Regehr et al. 2007, Regehr et al. 2010, Lunn et al. 2016, Obbard et al. 2016, 2018), the
short-term narrative may be different in terms of MC. Historically, the study area, and in
particular M’Clintock Channel proper, had an abundance of multi-year sea-ice that
remained mostly throughout the year (Schweinsburg et al. 1981, Barber and lacozza
2004; Howell et al. 2008, 2009; Environment and Climate Change Canada 2018, 2019;
Sou and Flato 2009). However, recent evidence suggests that the open-water extent in
the western Arctic (including the study area) has been increasing between 1968 and
2005 (Stewart et al. 2007) and sea-ice cover during the summer has declined (Stern
and Laidre 2016, Rothrock et al. 1999, Comiso 2002). In addition, some heavy multi-
year sea-ice has been already replaced by annual ice (Barber and lacozza 2004,
Environment and Climate Change Canada 2018, 2019, Marz 2010, Perovich et al.
2018, Richter-Menge et al. 2018) and an even greater shift is expected (Sou and Flato
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2009; Hamilton et al. 2014). The observed changes from multi-year to annual sea ice
result in declining sea-ice thickness. Younger and thinner sea ice is more mobile and
susceptible to mechanical wind forcing and is also more vulnerable to complete melting
in the summer which contributes to the observed decrease in summer sea-ice extent.
(Richter-Menge 2018, Perovich et al. 2018). This reduction in sea ice results in the
absorption of more heat by the upper ocean (Richter-Menge 2018). While sea-ice loss
overall is considered very detrimental to the persistence of polar bears, in the short
term, it may have beneficial effects since many of the observed sea-ice changes have
been associated with greater Arctic marine productivity (Derocher et al. 2004, Hader et
al. 2014, Frey et al. 2018). This increased productivity and dynamic ice may have
played a role in the observed improvement in body condition of bears in MC between

the late 90s and the recent study period (Derocher et al. 2004).

Currently, it is uncertain when continued reductions in sea-ice availability may
cross a threshold such that limited time to hunt seals on the ice begins to have a
negative effect on the MC subpopulation which have been documented for more
southerly polar bear subpopulations (Bromaghin et al. 2015, Lunn et al. 2016). Over the
long term, progressive loss of Arctic sea ice is a primary threat to the species (Atwood
et al. 2016, Regehr et al. 2016).

Abundance

Polar bear abundance has increased across the two study periods with the male
segment of the subpopulation increasing more rapidly than females. This may reflect
recovery of the male segment after depletion due to general harvest overexploitation,
which, when coupled with a sex-selective harvest (2 males for each female in Nunavut)
could have been further exacerbated (Taylor et al. 2005, McLoughlin et al. 2005, Taylor
et al. 2008a). Male abundance was almost half of female abundance in the early period
but grew to be equal to or slightly larger than female abundance during the late time

period. Increases in male abundance over females reflect a higher growth rate for males
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during the study period, potentially from reductions in harvest pressure and/or

immigration of males into MC from other subpopulation units.

We estimated abundance of MC polar bears using closed-population mark-
recapture models. Yet, our sampling occurred across 3-year periods suggesting that the
assumptions of demographic and geographic closure are almost certainly violated. The
limited numbers of bears detected and the sparse recaptures within a year precluded
fitting models that can potentially reduce bias in parameter estimates, such as the
‘robust design’ or ‘spatially-explicit’ capture-recapture models. Moreover, ‘open’
population models that include an abundance estimate (e.g. forms of the Jolly-Seber
model) require more years of data with more recaptures than our data allowed. Thus,
despite evidence from the few harvest-recovered marked bears that the subpopulation
is not, in fact, ‘closed’ to emigration, our limitations with available data prevented these
more highly-parameterized models from being fitted. These more complex models
better reflect biological and ecological systems. However, they are ‘data-hungry’
(Bromaghin et al. 2015, Lunn et al. 2016, Regehr et al. 2018) meaning if less data are
available due to low densities or other constraints, then these approaches, such as
multistate capture-recapture models and integrated population models, are generally
not options to estimate abundance, despite the potential advantages of these models in

estimating demographic parameters of interest and reducing bias.

The basis for capture-mark-recapture studies rely on the marks that are initially
put out into the population during the study’s first field season and the subsequent
recovery of those marks (recaptures) through harvest recovery or re-sampling
(Caughley et al. 1977, Amstrup et al. 2010). This approach has worked relatively well
for larger, denser subpopulations that allow for relatively large sample sizes (Regehr et
al. 2007, Peacock et al. 2013). However, when populations are small, occur at low
densities, have low harvest levels, and/or are located in remote regions that are difficult
to access, recapturing or recovering marked individuals from the population is difficult

(e.g. M’Clintock Channel). This process is made more complicated when it is unknown if
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the subpopulation is open or closed (Kendall 1999), which can only be determined

through radiotelemetry to examine long-term movement patterns of individual bears.

The consequences of assumptions violations in closed-population models are
well known (Otis et al. 1978) and affect both the actual abundance and what that
abundance geographically represents. A lack of demographic closure results in
underestimated detection probability (for example, bears that die are no longer available
for detection). The underestimated detection probability leads to an overestimated
abundance for any given year. Despite these caveats, for this study, the total number of
bears in the study area available for detection across the three years appeared to have
been unbiased (i.e., a similar number of bears frequented the study area while the study
was conducted) and our estimated abundance for MC using a closed population model
for the early period with 325 bears was similar to Taylor et al. (2006; 284 bears). A lack
of geographic closure blurs the boundaries of the study area. If bears move in and out
of the sampled area, then the estimated abundance refers to an area larger than the
area sampled (e.g., estimating the “superpopulation”). A superpopulation is defined as
all the animals with a chance (non-negligible probability) of occurring within the MC
management boundary, regardless of where the animals were located at any given
sampling occasion (Schwarz and Arnason 1996). Thus, estimates of superpopulation
size in year t likely reflect some animals that were temporary emigrants in year t. We
were not able to estimate temporary emigration directly from the sampling area (Cooch
and White 2019) because our sample sizes were not sufficiently large to do so, and
there are no recent radiotelemetry data to provide location and movement data.
However, recoveries of previously marked bears in other subpopulations through the

harvest sampling program indicate that movement into and out of MC is occurring.

Lastly, the fact that we were not able to survey the entire study area — namely the
portions of M’Clintock Channel proper — contributes to the uncertainty surrounding our
abundance estimate. Although we did not detect many signs of bear activity while
conducting our reconnaissance flight, it is unknown how many bears (e.g., bears that

may temporarily move into this area from the neighboring LS subpopulation, or resident
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MC bears) may utilize this section of the study area throughout the timing of our surveys
since we were able to conduct only one limited survey flight due to poor weather
conditions. Because we have no information on how many bears could have been in
this area, we are unable to determine whether or not our abundance estimate would be

affected negatively or positively.

Taken together with the effects of demographic and geographic closure violation,
the estimate of abundance is almost certainly larger than the actual number of animals
within the MC subpopulation boundary at any given time. This should be taken into
consideration when using these findings to inform management decisions. For example,
if capture-recapture analyses are performed independently for multiple adjacent
subpopulations that experience exchange of animals, the sum of the estimates of
superpopulation size will be larger than the actual total number of bears in the
subpopulations (i.e., there will be “double counting” of some bears). This could lead to
cumulative TAH levels that result in removal of a larger proportion of polar bears each

year than was intended based on the TAH levels for the individual subpopulations.

Survival

We estimated apparent survival of polar bears from 1998 — 2016. The resulting survival
probability (0.88) is lower than biological survival estimated from other studies (Taylor et
al. 2006). This is likely due to a combination of factors such as emigration away from
the study area, which will cause apparent survival to be lower than biological survival
(Lebreton et al. 1992). Further, capture-recapture data were collected intensively for 3
years in 2 distinct study periods separated by 13 years. Therefore, few observations of
bears exist between 2001 and 2013. The missing sampling years greatly reduce the
power to estimate survival or estimate variation in survival across time, sex, or age

classes.
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Survival is known to differ among sex and age classes; however, none of the
models including differences in survival by sex were supported by the data (Table 3). In
addition we were not able to test for differences in survival by age class. It is very likely
that by pooling age classes and sexes the overall mean natural survival rate was also
biased low (SWG 2016). Furthermore, unmodeled heterogeneity in recapture
probabilities can introduce substantial negative bias into estimates of survival (Regehr
et al. 2009). Unfortunately, with live capture-recapture data, limited harvest data, and no
contemporary information on animal movements (e.g., from satellite radiocollars), there
are few options to estimate biological survival. Our data were too sparse for joint
live/dead models and capture probability was too low for known fate models. These

challenges were also recognized by Taylor et al. (2006).

Reproduction

Our field observations of CO and C1 litter sizes revealed inter-annual variation with
mean values similar to other subpopulations within the Canadian Arctic Archipelago
(Table 4; Durner et al. 2009; dated estimates — Lancaster Sound and Norwegian Bay:
Taylor et al. (2008b); Gulf of Boothia: Dyck et al. (2020); Kane Basin: SWG (2016)),
although our sample sizes were small. We estimated reproduction based on counts of
CO0 and C1 observed with adult females. Reproduction rates were very similar across

our study periods and were within the ranges estimated by Taylor et al. (2006).

It is difficult to draw definite conclusions about whether all reproductive
parameters differ between the two studied periods because of limited data. Estimating
the number of C1 per AF is considered a key reproductive parameter (Vongraven et al.
2012, Regehr et al. 2015) because it integrates cub production and cub survival.

The C1 per AF of the recent period of 0.28 was lower than during the earlier period

(0.39 in this study). Whether this decline is real or represents an artifact of sample size
is unknown. Nevertheless, our observed number of C1 per AF appears to be sufficient
to maintain a viable subpopulation, provided that survival is within the normal range for

healthy subpopulations (Regehr et al. 2015). Continued monitoring of MC to obtain
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improved estimates of survival and reproductive rates is prudent to determine whether

this subpopulation remains healthy.

Population Growth

We estimated population growth rate both empirically based on changes in abundance
and using a matrix population model to compare observed changes in abundance to
theoretical population growth rates arising from the vital rates. For the purpose of
estimating an asymptotic population growth rate based on the vital rates, we used a
simplified matrix projection model that does not accurately represent the multiyear
reproductive cycle of polar bears (Regehr et al. 2017). Although such a simplified model
would not be suitable for stochastic projections (Taylor et al. 1987), we believe it was
sufficient for a general assessment of consistency between empirical and matrix-based
estimates of population growth rate. The changes in abundance suggest that growth
was approximately 2% per year for females and 5% per year for males for the period
1998 — 2016. Conversely, the estimated vital rates suggested a population growth rate
of -3% per year (i.e., that a subpopulation with these vital rates would decline by 3% per
year). Therefore, the demographic rates and abundance estimates are not internally
consistent. The most likely explanation is negative bias in estimates of true survival for
adult females. We estimated apparent survival rather than biological survival. In
addition, we pooled independent bears (subadults and adults) in order to obtain survival
rates during this study. Adult polar bear survival rates are higher than subadults
(Regehr et al. 2007, 2010), and pooling them would bias the result negatively. Finally,
there was likely unmodeled heterogeneity in recapture probabilities that introduced
additional negative bias into survival estimates (Regehr et al. 2009). If we replace
estimated survival from Taylor et al. (2006), the model shows growth similar to our
observed female population growth.

The discrepancies in abundance and survival provide insight into the utility of
each data type. Abundance data appear to be providing stronger inference into
population dynamics of this polar bear population. The survival information contains too
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much bias relative to biological survival to be meaningful for polar bear management. If
capture-recapture data were collected over a longer time period, then survival may
become a more useful parameter. Other data-based and simulation studies for polar
bears have documented that, although mean percent relative bias can be higher for
estimates of abundance than survival, the resulting challenges to demographic
inference are actually larger for bias in adult female survival because it is a primary

driver of population growth for long-lived species like polar bears (Eberhardt 1990).

One question that remains is the amount of potential bias in estimates of
abundance and survival for the two study periods. The abundance estimates use data
across 3-year periods, therefore some bears included in the estimate died before the
end of the period. Our estimated apparent survival rate (0.88) would suggest a declining
subpopulation, however, to achieve abundance estimates derived for this study, survival
rates would need to be 0.92, which is reasonable for polar bears. Therefore, the total
mortality during a 3-year abundance estimate is expected to be about 0.15 = (1 — 0.922).
An increase in abundance is also supported by other lines of evidence. First, the MC
subpopulation was managed for recovery and had a restricted harvest for 15 years that
was designed to nurture population increase (Taylor et al. 2006) and likely led to a
recovery of the depleted male proportion. Second, body condition of bears improved
between the two studies, which could be an indication that the habitat improved as
multi-year ice decreased over the past 15 years resulting in increased productivity,

enhancing seal habitat which may be reflected in a larger carrying capacity.

Similar to estimates of abundance and survival, potentially high and variable
levels of immigration and emigration across subpopulation boundaries can directly
affect estimation and interpretation of population growth rate (Pefialoza et al. 2014). In
some other subpopulation studies, radiotelemetry data have been critical to resolving
these issues (Regehr et al. 2018). For regions where radiotelemetry is not available, we
recommend that the best way to reconcile these interpretation challenges and provide

accurate information to inform management is to perform a meta-analysis of the
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capture-recapture and harvest recovery data for all subpopulations within the region that

are known to exhibit substantial levels of exchange (e.g., GB, MC, and LS).

Body condition

Polar bears observed during the recent study period were in better body condition
compared to the late 1990s with the exception of adult males, which is not unexpected
given that during April — June, males are often intent on searching for mates and
breeding rather than only feeding (Stirling et al. 2016). Further, rapid changes in sea-ice
characteristics in the last 15 years from multi-year to more annual ice, which is less
thick and prone to experiencing leads and cracks, may facilitate increased opportunities
for hunting during the annual seal pupping period that occurs in mid-April. These
conditions potentially account for our finding that body condition improves later in the
year (Stirling and Archibald 1977, Pilfold et al. 2014, Reimer et al. 2019).

It is less likely that sampling method is responsible for changes in the observed
BCS between time periods. Raw BCS scores were binned into 3 general categories to
account for any potential small biases in observer classifications (Laidre et al. 2020).
Furthermore, there have been varied results in other studies in which earlier time period
BCS classification was done by physical handling and compared to later time period
BCS classifications based on aerial observations, suggesting that there is not an
inherent bias in aerial observation versus physical handling body condition classification
(Kane Basin: no change in BCS, Baffin Bay: decrease in BCS, Gulf of Boothia: increase
in BCS; SWG 2016, Dyck et al. 2020, Laidre et al. 2020). Many of the same observers
and biologists that participated in the early physical capture and handling studies also
participated in the aerial observation studies which supports reliability and consistency
between study methods for BCS. The general application of our index during physical
handling has been shown to be a reliable indicator in the assessment of body condition
(Stirling et al. 2008). Moreover, there is the potential to assess the lipid content of the
extracted adipose tissue from the biopsy darts (Pagano et al. 2014, McKinney et al.

2014) which could be used to verify the aerial condition assessments.
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The replacement of multi-year with annual ice in our study area may have also
provided improved seal habitat and contributed to an increase in the polar bear prey
base. To our knowledge, there are no quantitative data about seal abundance from our
study area available; however, during our investigations and observations, it became
apparent that ringed and bearded seals appear relatively abundant and demonstrated a
preference for annual sea ice (GN, unpublished data reports). These longer-term
changes in habitat may be in part responsible for the fact that we found BCS of bears
sampled in the late period to be relatively unaffected by the number of days between
sea-ice retreat and advance, which wasn’t the case in the early period, suggesting that
over time, the ecosystem has become more productive. It is important to note that our
study periods encompass a relatively short period of time, with 3 years in the early
period and 3 years for the late period. Inter-annual variation could significantly affect
BCS for such a limited temporal window. Thus, we caution over-interpretation beyond
general trends for BCS. It is likely that the potential enhanced productivity brought on by
changes in sea-ice dynamics may be a short-lived advantage to polar bears if access to
their prey is reduced by a declining sea-ice hunting platform, though the time scale of

these events remains unknown.

7. MANAGEMENT IMPLICATIONS

The need for continued monitoring

In the past 20 years, polar bear population studies in Nunavut were generally conducted
over a 3-year period, which is a relatively short time considering polar bear life spans. In
many studies, survival rates tend to be biased low because of limited study length, low
recapture probabilities, unmodeled heterogeneity in recapture probability due in part by
prohibitive weather to cover the entire study area, and movements of animals with
respect to the sampling area (Taylor et al. 2008b, Regehr et al. 2009, SWG 2016, Dyck
et al. 2020). In the case of MC, several of these factors are true, including unknown
emigration rates, low density of bears (fewer bears receive marks), and potential

heterogeneity in recapture probability resulting in a likely low-biased survival rate.
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What we have learned from this process of studying and analyzing MC data is
that continued monitoring, in the form of increasing study length or adding an
intermittent marking session, would reduce the type of bias we encountered in

estimating population parameters like survival and abundance (Peacock et al. 2012).

Further, the MC subpopulation area has experienced drastic sea-ice changes
since the 1990s with multi-year sea-ice diminishing and being replaced by annual ice
(Stern and Laidre 2016, Environment Canada 2018, 2019). It is currently unknown what
importance the little remaining multi-year ice plays for MC polar bears, especially during

the summer months (e.g., as feeding platform or summer retreat areas).

The need for improved data

Concomitant to adding intermittent marks or increasing study length, is the need to
obtain an understanding of the movement into, and out of, the MC subpopulation
boundaries, especially in light of continuing sea-ice changes. The results of this study
were affected by the lack of available data to inform even the simplest population
models, leading to abundance, survival, and population growth estimates that are

known to be biased. Emigration rates are vital to accurately estimating survival.

The delineation of this subpopulation is inferred based on movement of collared
bears in adjacent subpopulations from the 1990s, prior to the large-scale ice changes in
the region (Taylor et al. 2001). Tag recoveries of captured and harvested bears, and
some genetic analyses, indicate that MC likely is a distinct unit, but that has been
disputed by local hunters and community members (Taylor et al., 2001; Bethke et al.
1996; Schweinsburg et al. 1982; Campagna et al. 2013; Malenfant et al. 2016; Keith et
al. 2005, Dyck and Bohling, in prep.) and the current study provided evidence that bears
tagged in the MC region were harvested in adjacent subpopulations (see Results
Section — samples examined). With continued reduction in multi-year sea-ice, and sea-
ice in general predicted to decline, (Sou and Flato 2009; Hamilton et al. 2014),

understanding the behavior of bears and their ecology in MC is critical to maintaining a
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healthy population (Vongraven et al. 2012). Very little about the movement patterns and
habitat use of MC polar bears is known under the current environmental conditions
since there has not been a satellite telemetry study to monitor movements and habitat
use. At the direction of community co-partners representing Inuit societal values and
concerns over physically handling wildlife, the GN Department of Environment, did not
carry out any collaring for telemetry data in MC, despite efforts to garner support. In the
future, the GN will have to make decisions on how to continue monitoring polar bears in

this subpopulation in order to provide adequate information to decision makers.

Harvest management and considerations

The MC subpopulation represents a unique polar bear management unit in that bears
are sparsely distributed (low density) over a large geographic area. This requires
adaptive harvest management and considerations. The MC polar bear subpopulation
saw a harvest of approximately 32 + 10 bears (range: 12 — 55) between 1970 and 2001
(roughly 19.5 males and 12.0 females; GN, unpublished data) which was not
sustainable over the long-term (Taylor et al. 2006) and led to a moratorium and harvest
reduction. Harvest levels in the past were based on vague abundance data with high
uncertainty and expert opinion (Aars et al. 2006, Taylor et al. 2006). Our study suggests
that MC abundance increased since 2000, although with significant caveats and high
uncertainty (e.g., biased survival rates and biased abundance; unknown emigration).
Future research and monitoring should seek to understand the role emigration plays in

this subpopulation so that estimates of survival can be re-assessed.
Here we provide several considerations to aid in harvest management decisions:
e The mean abundance estimate of 716 bears (95% CRI = 545 — 955) for the
period 2014 — 2016 is for independent bears 2 years and older and includes

substantial caveats and uncertainty, including the knowledge that this estimate is

positively biased. Furthermore, this estimate applies to a group of bears that use
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the MC region but may also use other management units (e.g., superpopulation;

see Discussion Section).

e Data for this subpopulation are sparse and a quantitative harvest risk
assessment using subpopulation-specific estimates of vital rates (Regehr et al.

2018) is not possible with the available data.

e A conservative approach to harvest will reduce the probability of subpopulation
declines, especially in light of uncertainty in the available information and the
documented changes in the sea ice regime.

0 Attempts to reduce subpopulation abundance without effective monitoring
and a coupled research-management system increase the probability of
negative biological effects on the subpopulation (e.g., reduction to a small

size).

e Although recovery of this subpopulation from previous overexploitation appears
successful, it came at a high cost to communities during the recovery period from
reduced hunting opportunities and knowledge transfer to new hunters of polar
bear hunting practices. To prevent this from recurring, we recommend focusing
on the considerations above and additional recommendations below to achieve

long-term sustainability and subsistence use of this subpopulation.

Additional specific recommendations for MC

1. Seek support from co-management partners to implement a radiotelemetry
study to collect movement data in MC to obtain emigration estimates, resolve
boundary issues, collect missing demographic data, and evaluate changes in
habitat use and denning in light of the ongoing sea ice changes. Before
starting such a study, it would be possible to identify the sample size and
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duration required to address information needs so that no more bears are

physically captured than necessary;

a) Increase monitoring activities by sampling bears (i.e., introduce more
marks into the MC subpopulation) 5 — 7 years post-completion of the field
portion of the last study (e.g., in 2023 or 2024) for a 1 year injection of marks
until the next comprehensive population study will be conducted (~10 — 15
post-completion of last inventory; 2027 — 2032) to increase the number of
marked individuals, recaptures and recapture probability of marked
individuals. These factors will assist in determining more realistic survival
rates when the next comprehensive study is undertaken (note that a power
analysis will likely aid in determining whether additional marks really provide

more data, and if this endeavor is cost-effective);

b) Monitor reproductive metrics at the time of mark introduction to assess
reproductive performance of MC, and if there are significant changes in
reproduction consider whether the timing of the next comprehensive

subpopulation assessment should be changed;

Increase population study length to 4 — 5 years to ensure that it covers a full
reproductive cycle and reduces potential biases and assumptions that are

required during the modeling process;

Consider any TAH recommendation above the current TAH allocation with
caution and as an interim harvest level until a) the meta-analysis is performed
and/or b) the boundary issue has been resolved which can assist in resolving
the caveats of whether MC is a closed or open subpopulation, and to what

degree emigration (either temporary or permanent) is affecting vital rates.
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Figure 1. Overview and location of the M’Clintock Channel polar bear subpopulation
with major geographical features and water bodies.
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Figure 2. Capture and re-capture locations for the 1998 — 2000 M’Clintock Channel
polar bear study.
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Figure 3. Helicopter paths flown in search for polar bears in M’Clintock Channel,
Nunavut, Canada, during April/May-June 2014 — 2016. The golden path
represents the Twin Oftter reconnaissance flight during April 2016.
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Figure 4. Locations of polar bear encounters in the M’Clintock Channel polar bear
subpopulation during April — June of 2014 — 2016.
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Figure 5. Seal observations for May — June 2014 in M’Clintock Channel (n = 2,236)
recorded during search for polar bears.
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Figure 6. Estimated polar bear abundance in M’Clintock Channel during the early
(1998 — 2000) and late (2014 — 2016) study periods.
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Figure 7. Posterior distributions for abundance estimates of female (top) and male
(bottom) M’Clintock Channel polar bears.
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Effect of sampling date on body condition
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Figure 10. Predicted probabilities of a bear being in Poor, Average, or Good body
condition when sampled at different dates.
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Table 1. Parameter estimates for best fit ordinal logistic regression model for body
condition analysis of the M’Clintock Channel polar bear subpopulation

Parameter Estimate SE p

periodEarly 1.27 1.54 0.41
reproclassADFWO -0.74 0.47 0.12
reproclassADM -0.73 0.40 0.07
reproclassSUB -0.62 0.50 0.21
jul_cap_day 0.02 0.01 <0.01
icetmt-1 -0.01 0.01 0.11
periodearly: icetmt-1 -0.03 0.01 0.05
periodearly:reproclassADFWO -0.97 0.82 0.24
periodearly:reproclassADM 2.07 0.96 0.03
periodearly:reproclassSUB 0.14 0.77 0.86
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Table 2.  Overview of field statistics of the M’Clintock Channel polar bear study 2014 —

2016.
Field Sgarch Number of Bears !:Iown Duration

time distance
Year bears/hr  encountered?

(hrs) (km)
2014 97.5 1.90 155 12,600 4 May — 18 June
2015 72.5 1.68 122 10,100 5 May — 8 June
2016 94.0 1.00 95 14,200 19 April — 7 June

a@The number of bears encountered does not represent the number of unique individuals

(e.g., some bears have been resampled within same sampling period)

72



Table 3. Model selection results for Cormack-Jolly-Seber models of polar bear
capture-recapture data from 1998 — 2016 used to estimate apparent survival
of independent bears > 2 years. K is the number of parameters in the

model.

Model K AlCc AAICc Weight  Deviance
Phi(constant)

p(constant) 2 425.53 0.00 0.28 26.46
Phi(sex)p(constant) 3 426.22 0.69 0.19 420.15
Phi(constant)p(period) 3 426.40 0.87 0.18 25.30
Phi(sex)p(period) 4 427.02 1.49 0.13 418.90
Phi(sex)p(sex) 4 427.25 1.72 0.12 419.13
Phi(constant)p(sex) 3 427.46 1.94 0.10 421.39
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Table 4. Mean numbers for cubs-of-the-year (C0) and yearlings (C1) per adult
female and litter size for the M’Clintock Channel polar bear subpopulation,
1998 — 2000 and 2014 — 2016.

Offspring per adult

female Litter size*

Year CO C1 Co n C1 n
1998 0.40 0.25 2.00 4 1.67 3
1999 0.40 0.33 1.20 5 1.67 3
2000 0.33 0.60 1.67 3 1.80 5
2014 0.41 0.15 2.00 8 1.50 4
2015 0.61 0.35 1.50 14 1.71 7
2016 0.26 0.32 1.80 5 1.57 7

*Litter sizes of zero (whole litter loss) are not listed; all litters depend on at least one
offspring being present.
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Table 5. Body condition scores (BCS) for polar bears (n = 380) in the M’Clintock
Channel subpopulation 1998 — 2000 and 2014 — 2016. Poor BCS
corresponds to a thin bear and Good BCS corresponds to a fat/obese bear.
Age classes are adult (= 5 years) and subadult (2 — 4 years).

Body condition scores

1998 — 2000 2014 — 2016

Poor Average  Good Poor Average Good
Adult female 6 12 1 4 52 8
without
offspring
Adult female 22 8 1 4 44 1
with offspring
Adult male 2 9 1 18 78 11
Subadult 24 31 2 2 38 1
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Appendix A Study activities

Ice habitat images from the field work, in addition to some images of the genetic biopsy
darting activities are presented in this appendix to demonstrate the harsh environment,
field activities and the non-invasiveness of the technique.

Plate A1. Image from the helicopter directly facing the sea ice.
Rough ice, pressure ridges, and ice pans are visible (M.
Dyck, Government of Nunavut).
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Plate A2. A polar bear being genetically sampled from the air. The
orange color at the left rump area is the flagging tape
from the mid-air dart as it hits the bear and falls to the
ground (M. Dyck, Government of Nunavut).

Plate A3. View of the sea ice with pressure ridges and a wind-blown and
snow-encrusted surface. A polar bear is visible in the red circle
(M. Dyck, Government of Nunavut).

77



Plate A4. Discoloured multi-year ice pushed together to form high
pressure ridges and rubble ice fields (M. Dyck, Government
of Nunavut).

Plate AS. Five adult male polar bears along a crack in the sea-
ice. These bears were observed feeding together on a
bearded seal carcass in May 2014. The sixth bear is
not pictured (M. Dyck, Government of Nunavut).
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Plate A6. Genetic biopsy sampling is very minimally invasive. A male polar
bear is pictured lying down after being darted, with the dart in the
background (M. Dyck, Government of Nunavut).

O

Plate A7. View of flatter sea-ice areas with a polar bear circled on the flat
portion of the sea ice (M. Dyck, Government of Nunavut).
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Appendix 1: Complete Consultation Presentation of the Gulf of Boothia

Slide 1

Slide 2

Polar Bear Study Results 2015-2017

gﬁ?“% - <q<eNendtd®

Department of Environment

J Ministére de 'En nlei e:
Gulf of Boothia Polar Bear

Genetic Biopsy Study 2015 — 2017 Results

Markus Dyck and Jasmine Ware
Polar Bear Biologists

Department of Environment
Wildlife Management Division
- Research Section -

Objectives Of Presentation

> Provide a summary of results from study

> Obtain feedback from your HTO
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Slide 3

Slide 4

Slide 5

> First mark-recapture study between 1973-78
» MCand GB treated as one

unit, estimate of 1,081

> GB estimate increased to 900 in mid-90s
based on local
knowledge and biased sampling

» MC estimate decreased from 900 to 700
based on local knowledge in mid-90s
» Population boundaries in 1995
and 2001

Bac

»1998-2000--Mark-recapture estimate for GB was 1592 bears
»>TAH of 41 for GB until 2003/2004

»Increased TAH to 74 bears in 2004/2005

> Average harvest per year: 63 bears since 2005

Number of bears

1990/91

1999/2000

> Population status unknown (stable? increasing?)

> Population boundaries of MC/GB/LS?

Inuit Qaujimajatugangit/genetics suggest movement
between both units
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Slide 6

Slide 7

Slide 8

»>Need for new information — current data was deficient

bund.

>n
> Evaluate population boundaries/movements of bears

» Provide information for review of Total Allowable Harvest
(TAH)

> Observe effects of changing sea-ice conditions

» Assess potential impacts of industrial activity

Study method choices

» Co-management partners
indicated concern about
drugging & handling bears

= Explore alternative
population assessment
methods

Better reflect Inuit societal
values

> Balance with analysis needs —to
properly monitor population

Study method chosen

»Co-management partners chose, and GN supported, less invasive choice;|

Dart after collecting sample.
Immediately falls out.
Genetic mark- toreae
recapture
(biopsy sampling,
no physical
handling)
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Slide 9 Genetic capture mark-recapture study goals

» Estimate polar bear
abundance in GB

» Compare with 1998-2000
estimate

» Compare information on
reproduction, survival

» Cannot estimate
movement or boundaries
with this method

Slide 10

I*I Environment and
Climate Change Canada
Environnement et
Changement cimatique Canada

@ /AR LY

HTOs from Gjoa Haven, Igloolik, Kugaaruk, Naujaat, Taloyoak, Sanirajak

=
Community Participation
» Survey design and method choice - 2013 :
> Survey observers — 2015 through 2017 i
-
> Review & evaluation of results - 2020 %
A
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Slide 12

Slide 13

Slide 14

» Method choice: genetic capture mark recapture

> Timing of study: mid-April to early June

» HTO participation on searching and sampling
flights where available

> Used helicopters to search

> Recording age class, sex, body condition, litter size, location of
bears

Study Design

1 2 3 4 5
) A ; \ A A
;j 3 1j A T
VY 8

Yl Yo lag Yot O Lo WL

Skinny Thin Average Fat Very Fat
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» Collected small tissue samples for genetic analysis (to genetically
identify and “mark” an individual)

» No cubs-of-the-year sampled

» No drugging, no collaring

» No specific ages or samples for other studies (e.g., contaminants)

Slide 16 udy Design - Analysis

» Included all available information for analysis:

» Genetic mark-recapture (biopsy) information 2015-
2017

»1998-2000 capture mark-recapture information

> Harvest recoveries (e.g., when an ear tag/lip tattoo
is recovered by a hunter) 1976-2017

» 1976-1997 capture mark-recapture information

Slide 17 Analysis Goals

» Use all information to determine:
1. Trends in abundance from 2000-2017
2. Survival rates of different age classes and sexes over time

3. Reproductive parameters such as size of litters, litter rate
per adult female (how prod are the fi les/) i

4. Population growth rate — determined using survival rates
and litter production rates

5. Evaluate body condition of bears across the entire GB area
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Slide 18

Slide 19

Slide 20

Observed an
average of 170

bears in each §
field season A

= o8 DA

e

A g8 T
Flight tracks from 201’ d season
e 9

Results — shift in distributio

2015 - 2017 more uniform distribution compared to 1998 - 2000 study
Bears were in higher ions east of the Boothia Peninsula and
near the west shore of Melville Peninsula in 1998-2000

v

> There appeared to be no bear encounters directly north of Committee Bay during 1998 -
2000 study
> Shift in distribution? Or ice conditions?
19!

98-2000 2015-2017
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Slide 21

Slide 22

Slide 23

» 324 individual bears identified through genetic biopsy sampling using DNA
» 10 bears were previously marked in 1998-2000 study

» 1 bear previously marked in Lancaster Sound study in 1994-1997 study
» 7 bears marked in M’Clintock study 2014-2016

mBears sampled in GB 1998-2000
mBear sampled in LS 1994-1997
= Bears sampled in MC 2014-2016

m Newly identified GB bears

Results -recapture samples

Results — body conditio

» Bears were in better condition (fatter) in 2015-2017 compared to 1998-
2000

> 30% chance of poor Body condition (1 or a 2 score) in 1998-2000

» 7% chance of poor Body condition in 2015-2017

» Why? Your thoughts?

Results — Reproductio

» What does “reproduction” mean? What do scientists look at?

> Litter size

> data from 1998-2000 and 2015-2017
> 99 females observed with COY litters
> COV litter size: 1.61

> 80 females observed with Yearling litters
> Yearling litter size: 1.53
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Slide 24

Slide 25

Slide 26

Results — Reproduction co

» Number of offspring per adult female

1998-2000 2015-2017
> 0.51COYs/adult female > 0.43 COYs/adult female
» 0.37 yearlings/adult female > 0.36 yearlings/adult female

> 85% chance that COYs per adult female was less in 2015-2017 compared to 1998-2000
» Number of yearlings per adult female is important because it shows
how many cubs-of-the-year survive to be yearlings

» good measure of reproduction

» The GB subpopulation has healthy reproduction

Results — Survival

» Females and males separated
» Adults and subadults separated

» Data support similar survival across time

» Unsurprisingly, subadults have the lowest survival of these groups with
subadult males lower than subadult females.

» There were fewer adult males than expected, but that is likely due to
the past harvest with a 2 males for 1 female harvest system

Results — Population growth rate

> Population growth rate similar to assessments from the last study

(growth rate i simply the difference between what is added through births minus the deaths and takes into
account how animals survive)

» Growth rate
indicates strong
potential for
growth
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Slide 27

Slide 28

Slide 29

Results — Abundance

» Assessment of number of bears in GB

2015-2017 1998-2000

| |

-.949

-2101

Abundance estimate range

»Stable over time

Results — Interpre

» GB is doing well, healthy subpopulation for now

{{o]q]

» Because we don’t have a quantifiable idea about movement, we are

likely counting bears from other subpopulations like LS and MC as GB
bears = increases the abundance assessment.

Further Questio

» Boundary between GB-MC-LS?
> Genetic mark-recapture method does not provide data to answer these questions
» Movement data are necessary

v

How important is the boundary issue to you and other users?
> 1Qsays there is movement. How much? Where? When? Who?

> Are bears changing where they choose to spend their time? s this related to sea ice changes?
Seals?

> Options:

> The of Nunavut is itted to surveying Lancaster Sound in the next
few years

> With your support, we could propose to put collars and satellite ear tags on a

small number of bears in LS and MC/GB to gather info about bear movements
between and among these areas.
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Side 30

Do you agree that the number of bears stayed relatively the same over time?

v

v

What did you observe in the bears’ body condition over time?

v

Are there enough bears to harvest? Are there too few? Too many?

v

Is there anything special that you observed and wanted to share with us?

v

Where do you agree/disagree with our findings?

Slide 31 GN Recommendation

> The GB ion has ined stable — we no change in TAH

> What are your thoughts about the

Slide 32 Further Questions? - Thank you
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Appendix 2: Complete Consultation Summary of the Gulf of Boothia
Community Consultations

Nunavut Community Consultations on the results from the 2015-2017 Gulf of
Boothia Polar Bear Study

October 20-28, 2020

HTOs Consulted:
Gjoa Haven
Taloyoak
Naujaat
Kugaaruk
Igloolik
Sanirajak
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Summary of Consultations:

A: Gjoa Haven
October 20, 2020

Time Start: 18:50
Time End: 21:15

Participants:

Enuk Pauloosie

William Aglukkaq

James Qitsualik via cell phone video chat
Simon Komangat

Jimmy Qirqqut

Roger EKkilik

Ben Putuguq

Jimmy Pauloosie

Ralph Porter Sr.

J. Skillings — GN-DOE

K. Metheun — GN-DOE
M. Dyck — GN-DOE

J. Ware — GN-DOE
Jacob Keanik - translator

- Markus introduced option to go over background of MC/GB or skip it? Question

to the board---what would you prefer?

- Ralph: we don’t need super detailed on the background so you can go through it

quickly.

Background slides: review — our objective to provide new data for the co-management
partners and the NWMB to make decisions on setting harvest levels. We are here to

hear feedback.

Study methodology: review, no questions

Community participation: review; no questions

Study design: review; no questions

Study design analysis: explained why the amounts of data matter for getting the

results; no questions

- Ben: Years ago, when the moratorium came | was one of the Board members
back then and remember it. We used to go all the way to Prince of Wales Island
before the quota system was put in place to harvest as much as we could.
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Markus: thank you, I'd like to hear about the ice back then.

Ben: it’s totally different. There isn’t any ice really.

GB Results:

Willy—the board isn’t that interested in Gulf of Boothia because it is very rare that
we go there to hunt. The ice conditions are too dangerous. Young hunters do
not have any knowledge about that area. We are not that interested in this
population.

Ralph said if a bear doesn’t want to show up, you can'’t see it. It is the knowledge
of our ancestors.

Ben: when our young hunters go to Gulf of Boothia, they don’t have a clue about
the ice conditions and it's very dangerous...the ice can just take them.

Willy: that actually happened with a sport hunting group—the ice split and took
the hunters out to sea.

Ben: the hunters that were taken the sport hunters, | was there and | managed to
get home before the ice split. The younger generation doesn’t have a clue how
the ice conditions.

Markus: | can go over GB very quickly. It is my job; | have to tell you about it.

GB Results/TAH recommendation: Because its stable and there are no changes that
we can detect, we are recommending that there is no change to the TAH. If the
communities feel differently—want more meat or public safety is an issue, then that is
an opportunity to discuss how the TAH could change.

Willy: It doesn’t affect us.

Markus: That's pretty much it for the presentation for the MC/GB. Are there any
guestions that the community here has with regards to GB/MC/LS boundaries
and movements? We can hear these comments and try to see if they can be
incorporated into our future work. We are doing LS and are going to be
analyzing those samples in the next 4-6 years and we will let you know what we
find—were there MC bears up there that we marked in 2014-2016.

| know there is no desire from this community for collaring, but there are some
communities that are interested in movements because they are wondering
about climate change, increased development, increased shipping. For example,
NTI approached me once about impact on bears from a development project, but
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| couldn’t answer those questions because we don’t have movement data. For
now, maybe this is okay, but this may be important in the future.

If there are specific questions from the communities or specific areas of interest,
bring those forth to the regional wildlife board/NWMB priority—those priorities
help the GN determine how they focus their resources and money along with our
mandate to get updated information for the polar bear subpopulations.

Question Simon: Peter DeGroot seems to be doing a lot of research in the last
20 years. What does he do with you guys?

Answer Markus: He works for a university, not affiliated with GN. He is part of a
big project, multiple universities, maybe 25 organizations supporting BearWatch
— Peter is involved, but he is not the lead. It is looking at genetics, bacteria,
developing a kit for fecal sampling. A lot of different projects but Peter is a tiny
part of the bigger project. The GN supported Bearwatch because there are bits
and pieces of this project that could help for management that we could not
collect alone.

Question Willy: Is this work they are doing helping us? It is helping the
government...but what is it doing for us?

Answer Markus: the samples are still being analyzed...from the many samples
they are trying to determine if it's possible to see contaminants and genetics. As
the GN, we could not do it. The idea was to be able to harness the resources of
universities and their labs to gather information and develop potential new
methods for non-invasive health monitoring of the bears.

Answer Jasmine: also, we don’t know if what BearWatch has proposed will
work —it was an idea that had to be tested. The idea was to develop less
invasive technologies and methods, but will it actually work? Don’t know.
Question Ralph: so whatever Peter does, it is not affiliated with the NWMB?
Answer Markus: that is correct. Whatever Peter does is not counting bears and
they are not primarily responsible to providing info to NWMB for management

decisions.

Willy: they are mostly doing contaminants, health, same as they are doing with
the fish.
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Roger: Hunting bears in GB is too far—takes a lot of gas and people don'’t go
there. Mostly MC.

Markus: the GN is not responsible for allocation—the KRWB does that. For GB,
all 3 regional wildlife boards are involved for GB—they all have to talk to each
other. That requires a lot of discussion, I think. | think it requires involvement of
all the RWOs.

Ben: Bears in MC once it starts to freeze up, they start to come to town...that’s
because they are not being harvested due to the moratorium. Even during the
summer, there are bear sightings now.

Markus: Also probably not that much noise and traffic going out so they aren’t
afraid.

Ben: it's because they aren’t being harvested or disturbed by machines. They
are even sighted far inland on King William Island. The population is healthy.

Willy: Another thing is that between here and Taloyoak, there used to be a lot of
traffic between the two communities even in the spring. Lately they have been
seeing bears between here and Taloyoak. Seeing a lot of bears tracks, even
wolf and wolverine around Clarence islands. Packs of wolves on the sea ice —
Markus you’ve seen the wolves come into camp, two of them. Even going up to
Boothia. But there are packs of wolves and they can also kill polar bears, from
experience.

Markus: the wolves could have an impact on the offspring of polar bears

Willy: bottom line is that we saw a lot of bear sign and the 3 bears we got were
very healthy and over 10 ft.

Markus: that lines up with what we are seeing —that is really nice to hear.
Question Simon: you were going to talk about sea ice Markus?

Answer Markus: | think the way we looked at sea ice was that we included it our
body condition analysis and how that might affect the body condition. We know
from satellite imagery from last 30 years that ice has changed. We didn’t do full
analysis from satellite imagery or ice analysis on ice specifically. | don’t’ know if

that’s answering your question.

Simon/Willy nod it was sufficient answer
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Ben: Used to have icebergs that even have cracks and there used to be
abundance of seals and there were ice packs and they were easy to spot.
Nowadays the bears are moving more because there are less icebergs —we don’t
see the icebergs anymore.

Willy: we don’t see much ice anymore.
Markus: agree with the satellite imagery—barely any ice in MC channel in fall

Willy: people that used to go harvest belugas to Prince of Wales, but as soon as
they get westerly winds the ice would get pushed in and they’d be stuck for
weeks---they have a hard time getting through because of ice, but now no
problem...20 years a big difference in sea ice.

Question Markus: that’s the other question | have---if this northern area is free
of ice, what's going on with bears? Do they stay on the little ice? Do they go on
land? What do you guys see when you travel int eh summer?

Answer Ben: northwest king William island, bears would be swimming miles
away from sea ice and can catch seal in open water. They’re still hunting even if
it's free of ice. They’re always traveling even when it’s full of ice.

Willy: During the summer months, July/Aug prince of Wales, | stood and counted
33 bears in Cunningham bay—this happens when the beluga whales are coming
in with their calves.

Markus: to Willy---we tried to figure something out with you remember?

Willy: polar bears going after belugas staying in the mouth of the bay to catch
them.

Question James (via video on smartphone): Going to that old MOU, remember
we had that issue with Taloyoak with them “stealing” our tags when the TAH
went to 12. But maybe this is a RWO issue.

Answer Markus: You are correct, this is definitely a point to bring up with the
RWO.

Question James: I'm trying to make the numbers more equal. I'm just trying to
make the communities have a fair trade. If we want a higher TAH is that NTI?

Answer Jasmine: that would be the NWMB to raise the TAH. The RWO
decides how to allocate the TAH.
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Question Willy: Why is Taloyoak involved in the TAH for MC when they were
not involved when we signed the MOU. Taloyoak can harvest from MC but Gjoa
can’t get to GB. What are bears considered when they are harvested—MC/GB

Answer Markus: The boundary goes right through Taloyoak
Willy: so if Taloyoak has a defense kill is that considered MC

Ben: there was a big male harvested as defense and counted as GB -- happened
last year

Markus: that is something that Kevin/Jack look into

Kevin: okay

Question Jack: isn’'t within 30km of the management unit a buffer zone?
Answer Markus: yes, there is a 30 km zone that they can go on both sides.
Willy: to board---do you have any concerns on bears?—time to ask

Question: ---is there going to be another polar bear survey again some time
soon?

Answer Markus: that is a very good question---we have seen with our
experience that having these long empty data periods of many many years, it
makes analysis very very challenging. Not just in MC, all the populations this is
a struggle having these long gaps. That was the old system because it worked
for money resources, bears are long-lived, and it was the management and
monitoring plan initially, but now we have realized that 15—-20-year gaps are not
good for analysis. Ideally, we’d like to be back in a few years for a one-year effort
to sample bears in MC. That would help us get better data and get better
estimates for survival. That is where the HTO comes in—if you make it a priority
and identify it to the RWO and NWMB---say it’s not okay to have long huge gaps
for population assessments---that helps then us and the GN to make our case to
allocate time/funding.

Question Kevin: question regarding the 30 km buffer zone — where did that
come from?

Answer Markus: that was originally from the MOU—because bears don’t
respect boundary and hunters may not have always a precise location.
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Willy: like the Hadley Bay population and with NWT

Question Jack: does that get carried forwarded from the MOU into the new
polar bear management plan?

Answer Markus: not sure, probably, don’t have it memorized, can check. Just
want to thank you for allowing us to come in person and giving us your time. Just
because we talking here, doesn’t mean that we have to end the
conversation...we are open for contact and can help any way we can.

Question Simon: how often could you come to Gjoa Haven?

Answer Markus: 2013 and now 2020 — so maybe twice in 7 years? We rotate
through the 12 subpopulations — we have a better chance to make it to the
regional AGM and we are certainly open to joining via video conference on an
HTO meeting if you have interest or questions for us.

Jasmine: Unfortunately, you are looking at all the biologists for Nunavut. What
we’d like to do personally isn’t always what we can do realistically. We would
ideally be able to make regular visits and updates for all communities.

Simon: reason I'm asking is because we’ve been waiting to hear since 2017

Markus: I'll tell you the same thing | told Cambridge Bay—it was a long time to
wait for these results | admit, it is not ideal --- MC was challenging because the
data was so sparse, analysts really struggled to analyze the little bit of data,
ransomware, and COVID. | wanted to be able to stand behind these numbers
and support them and so it took longer than we predicted. We apologize for that.

Question Wally: another comment/concern I'd like to mention is did you do MC
then to GB? --

Answer Markus: we did them at the same time

Question Wally: could you do a survey in the summer?

Answer Markus: No---because there is still ice enough for bears, but not enough
for pilots. The pilots don’t want to fly over open water and bears would still be in
the water and on ice pans during that time—we would not be able to do proper

coverage of the area. You'd have to have really low ice and bears would have to
be on shore.
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Wally: it is good to hear that we are having a recommended increase and the
population is healthy. Of course, we’d like a bit more. A lot of activity and
population is increasing.

End of meeting

B: Taloyoak
October 21, 2020

Start: 17:45
End: 20:15

Participants:

Joe Ashevak, Chairperson HTO
Tommy Aiyout

Bruce Takolik

Jayko Neeveacheak

Kovalak Kootook

J. Ware — GN-DOE

M. Dyck — GN-DOE

K. Methuen — GN-DOE

D. Anavilok — GN-DOE

Joe: Board wanted to know whether there was going to be a public meeting and
were under the impression that there was going to be a public meeting. It
appears that Jimmy the manager forgot to bring this up to the GN (Joe asked
Jimmy if he let the GN know that the HTO wanted a public meeting and Jimmy
indicated that he forgot). *Note, the GN did not receive any notification or request
for a public meeting prior to this meeting.

This is very important to us and we can wait—sometime this winter would be
good. We really want this and have been waiting a long time. M’Clintock is very
important. Is this a possibility to do?

Markus/Jasmine — This is possible to do, but we don’t know if it is likely and we

cannot commit at this moment because we need to discuss with our supervisors
and figure out a schedule.
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Background slides: review; no questions

Study design/methods slides: passed around biopsy dart; answered a few questions
regarding how the dart sampled the bear. No other questions.

Community participation slides: review; no questions

GB results:

Question Joe: what is the TAH for GB?
Answer Markus: 74

Question Jayko: are you guys getting new equipment —like cameras and stuff to
take pictures that have the built in ability to see how big the bear are?

Answer Markus: | think | know what you're saying and it might be a bit more
complicated to determine actual size from a picture -- we would need to know
altitude, distance, focal length. It might be possible to calculate size and do that.
We could look into that.

Question Tommy: talking about quota —all those communities Gjoa, Igloolik,
Sanirajak, What the quota like before MC was shut down?

Answer Markus: it was 42 until 2003/2004. It was increased to 74 in 2004/2005
because the study in 1998-2000 showed ~1600 bears instead of 900. | was
around at that time of the moratorium in MC that communities were given a few
tags for GB to preserve traditions during that moratorium and low harvest in MC.

Joe: that was a big jump from 42 to 74.

Markus: yes, | don’t know how the recommendation went, but it seems that the
74 has been okay because the population has remained stable, though there
may be some environmental changes that have helped the population---like the
sea ice thinning/reduction in multi-annual ice and becoming better habitat for
fish/seals/algaeletc.

Question Jimmy: no colons being collected anymore?
Answer Jasmine: correct, that was a collaborator project and they had funding
for only a set number of years. That funding has run out and now they are

working on analyzing the data. | am not sure when reports/information will be
ready, but reports will be sent to communities with what they find.
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- Question Jimmy: about credits? If we want to have a sport hunt, can we use
our credits for sport hunts?

- Answer Kevin: Yes, that is not a problem. However, keep in mind that we
haven’t approved any outfitter licenses due to Covid. But, we can help support
you for that if you have questions. Not much going on with sport licensing this
year still with covid.

- Question David A.: with the feces and Peter DeGroot study ---maybe ask the
HTO to make sure there was approval — we’re not sure there was approval.

- Answer Markus: I'm pretty sure that all Bearwatch research had permits—they
would have gone through our department.

- Question Kevin: do you know when that permit expires?
- Answer Markus: I'm not sure—probably multi-year

- Kevin: during the research permit review period that is a good time to bring up
any concerns or comments---that is the time to bring that forward and decide if
you support. If you don’t say anything, it is assumed to be approval from the
HTO.

- Question Bruce: Is it mostly the GN that counts bears or do other people do it?

- Answer Markus: mostly it is GN, but sometimes we have to have help because
it is only me and Jasmine. There are a few people that have lots of experience
that we bring on to help out on big projects. I'm in charge of the program and |
only get people with experience to do the work. And there are locals involved—
it's not just the biologists.

- Following the meeting after Jasmine/Markus left, Kevin remained for other
agenda items and it was mentioned again that there was a lot of
disappointment that the public would not be hearing these results. Kevin
reiterated that it appears this was not communicated to the GN and the biologists
were not able to plan for this. Tonight was the first it was brought up about the
desire for a public meeting.

- End of meeting

C: Kugaaruk
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October 22, 2020
Start: 18:50
End: 21:20

Participants:

Athol Ihakkaq

Jesse Apsaktaun

Mariano Uggaraluk
Columban Pujuarajok

Mark Kutsiutikku

James Nasalik

Ema Qaqqutag from KRWB
J. Ware — GN-DOE

M. Dyck — GN-DOE

Introduction and Objectives:

mandate is to provide this information to co-management partners. ldeally, |
would have liked to have both the science and 1Q studies come out at the same
time---unfortunately Covid impacted the 1Q study researcher’s ability to finalize
the study at the same time.

Background:

background of studies from 1970s to 2000. Heard from communities from last 3-
4 days is that there have been a lot of changes in the environment and sea ice.
Our obligation is to get new information to not just the GN, but also hunters,
HTOs, RWOs, and to NWMB because they need the information to set the TAH;
no questions

The question that was important at the time—number of bears can be answered
by the biopsy darting. However, with this method, we cannot answer questions
about movement or industrial activity.

Community participation:

incorporate the input from HTO/hunters to help us know where to look for bears--
-where were good places to search; no questions

Study Design/Methods: review; no questions

Study Design/Analysis: review; no questions

Results: shift in distribution? Why are there changes in the bear observations?

Ema: that area in committee Bay was usually open water in 1998-2000
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- Athol: Yeah, that is often open water near the floe edge

Results: body condition? Any thoughts or similar observations of you guys as to bear
fatness? Are you seeing any skinny bears? No real comments---board seemed to
agree

Results: reproduction — key measures we look at to help compare from old study to
new study or to other populations

- Question Jesse: have the number of Coys per adult female gone down because
there are more females in the population now than 1998-20007?

- Answer Markus: can’t remember off the top of my head---will have to consult the
report, but my memory is that the number of males has gone down slightly---
likely because of the 2:1 harvest ratio. Females may have increased slightly.

- Answer Jasmine — cited report for female proportion — 57% in 98-00 and 61% in
15-17. Thatis in line with the 2:1 male to female sex ratio—that’s why it's not
50:50.

Results: survival; no questions
Results: growth rate; no questions

Results: abundance; population is stable, even with changes in environmental
changes. This is good news. This is a collective accomplishment among the hunters
and government in managing this population.

GN Recommendation: we are not recommended a change in TAH.

- Question Ema: would you recommend to SARA to downlist?

- Answer Markus: there isn’t anything to downlist because they look at polar
bears as a whole. SARA and COSWIC looks at these data for the next
assessment. The next assessment will be likely in 2025—I provide this
information to them. Plus this information not only goes into Canadian
assessment, but also internationally. | am defending the Nunavut polar bear
numbers internationally. This is good information for the outside world. However,
it is important to remember to that we, me and you, we cannot know for certain
what the future holds---what do the environmental changes impact for bears do in
5, 10, 20 years. What do the communities want and feel? There are different
communities in Nunavut that note public safety, levels of social tolerance, | hear
the communities say those things. It is important for the community to come up
with what you want to do with this population---having a management objective.
The decision you make now, always keep in mind to keep the future in mind.

Shows video of biopsy darting
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One more thing to mention to be fair since I've mentioned to the other
communities. This is about movement....I respect that communities and HTOs do
not want collaring or handling. | have had, in the past, organizations have asked
about impacts of development on polar bears, but | could not provide that
information because we do not have it. There is no pressure from me or the GN
for collaring, but it's important to think about what questions you have and the
information you need---describes benefits of collaring.

| know that we have not been able to visit communities and | regret that. You are
looking at the 2 people, sometimes 1 person, and we can’t be there or
everywhere.

Jasmine: also, as the future unfolds, if there are priorities from the communities,
bring those forth to the RWO and NWMB priority meetings because the GN uses
those to help determine how they allocate funding. We have a mandate for
abundance, but for other priorities, knowing what communities wants is very
helpful.

Markus: addresses why it has taken so long for us to get here with results. DNA
analysis, finding old samples, ransomware, covid

Another thing we learned is that having long gaps of 15 years makes it very
difficult to get survival. Doing one more year of marks/biopsy sampling would be
helpful, maybe 5 years.

Questions:

Question Mariano: did you see any bears that were wounded or sick?

Answer Markus: in 3 years, | haven’t seen any sick bears and no dead bears. |
didn’t see any dead cubs.

Mariano: We had 4 bowhead whales die and was wondering if the bears were
sick from that---not sure why the whales died.

Jesse: going back to the topic of collars, | like the ideas of perhaps of collaring
some bears because | do like seeing scientific data because it can tell a story.
I’m not pushing back against 1Q. But, | like to see the procedure — what are the
pros and cons --- how many bears would you collar. | would want to see the
positive and negative impact. Because it would be good to see where the bears
are traveling. In the past 3 years, we are having bowhead whale issues since the
cruise ships. Is the Northwest Passage gonna affect the bears?
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Jasmine: | feel like the 1Q tells a story and the collars tell a story too —they
together, tell a bigger story.

Jesse: We need to get our residents to understand the positive and negative of
bears. For example, if we have 10,000 bears and we collar 10 bears, what are
the negative effects on those? | would recommend you providing a pros and
cons. pamphlet

Markus: Would it be helpful just to have a document, but that probably leads to
more questions....it might be helpful to have a chat after you

Athol: the Baffin area with the mine---they’re going to put a shipping route in---
that is going to affect the bears—we know that.

Jesse: It's like we need the scientific data because we don't live out on the land
like our grandparents did...| live in settlements 99% of the time. We have to
educate ourselves and the future---like the shipping lanes.

Markus: what you’re exactly saying is similar to Baffin Bay and Kane Basin---
communities saw climate change and wanted to know where the bears were
going and what denning was doing. We worked with them and put out about 10
collars every year, a total of 30-35. And the data are huge

Athol: the IQ and putting the collars together. | agree with the collars for the
future.

Markus: we are doing the LS starting next spring. We can maybe have
communications to see what could work with the HTO. We have 3 years —
maybe we could put a few collars out depending on your questions.

Jasmine: to Jesse — maybe you could write your specific questions/concerns and
that would help us design a study and collars.

Mariano: | don’t see any huge bears anymore 14-15ft bear.
Markus: These are good observations to provide to Pam---that’s the type of 1Q
that we need. When another study done in a few years, maybe there are

different sizes and you document them.

After board members left, GN representatives gave KRWB representative the
MC presentation so that he also was informed about the study results.
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D: Naujaat
October 26, 2020

Start: 18:10
End: 21:50

Participants:

NTI: Paul Irngaut

QWB Chairperson: James Qillaq

NWMB: Denis Ndeloh, KJ England, Steve Mapsalak
GN: Markus Dyck, Jasmine Ware, Jon Neely, Peterloosie Papatsie
HTO: Hugh Haqgpi — acting manager

Paul Angotituar

David Ammaaq

John Ell Tinashlu

Peter Manniq

Dino Mablik

Mark Tigumiar — vice chairman

Meeting started with introductions around the room

- Presentation

-GN representatives stressed that the 1Q study is ongoing and has been delayed
due to COVID because its results depend on ability of researcher, Pam Wong,
being able to verify interviews and speak with interviewees. Ultimately, together
the science and 1Q will all go together to the NWMB for decisions for a bigger
picture. Looking for a good discussion among everyone — we want to get
feedback on what we present this evening.

- Paul Irngaut: Informing the group that NTI wasn’t on the first leg of the
consultations and explaining that he and James (QWB) are here as observers.

- Markus: asks board if they want to do background on GB and they agreed.
- Background slide review: no questions
- Goals of Study/need for new info: no questions

- Question Hugh: the boundary that you first showed is the boundary? What are
the new boundaries that you show?

- Answer Markus: *reversed to previous slide showing 1970s boundary*

Biologists back in the 1970s/Govt of NWT/local communities outlined as where
there are a lot of bears and because they didn’t know much about numbers of
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bears for any areas, they decided to survey this area. So, this circle (*shows red
circle) was in a way arbitrary.

Paul I.: can | explain a little bit? Explains the role of the Range States, Polar Bear
committees like the PBAC/PBTC.

Markus: Further explains the management unit boundaries---The brown lines
show boundaries based on movements of female bears with collars that were put
on bears in the 1980s-1990s.

Question David: Question about the boundaries -- that NWT boundary (*red
circle) that is pretty big --- do the tags depend on the boundaries?

Answer Markus: For each of the areas, we know how many bears there are in
each of these areas and the NWMB has set a TAH based on that. Based on how
many bears there are in total and based on what the management objective is ---
some communities want a population to stay stable, so you can’t harvest as
many if you want to keep population stable. From the total # that is determined
the TAH. For Gulf of Boothia, NWMB decided 74 total allowable harvest and
then the RWO decides how the tags get distributed.

Denis: | think what he was asking: Is there a relationship to the size of the
management unit to the number of tags?

Answer Jasmine: No, the size doesn'’t tell you how many bears there are.
Some areas are quite big but don’t have many bears. MC/GB for example. Tags
are based only on how many bears there are in an area.

Study method choices slides: Discusses how alternative options to traditional
capture mark recapture were presented during initial consultations in 2013 (aerial
survey, DNA biopsy). Reviews biopsy darting and how it works. Shows biopsy
dart, passes it around. Explains how the method differs from traditional mark
recapture and why we don’t get as much data.

Question Hugh: does the genetic DNA biopsy indicate age and health of the
bear? Has there been any disease since the start of the mine?

Answer Markus: Lots of good questions in there. We cannot get the exact age
because we do not have a tooth. We cannot see anything for contaminants—our
sample is too small. And no disease can be seen other than a big injury on the
bear because we are not handling or touching the bear. The hunters can report
back if they notice something weird or sick with the bears, disease —fills in gaps
that we have with the science study.
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Community participation slides: no questions
Study design slides: no question

Question: From the 70s study to now --- how do you see the health from then to
now?

Answer Markus: good question---we are going to get to that in a minute---not
really from the 70s cause we don’t have tissue and samples from back then, but
we were able to compare to the 1998-2000 study and we will get to that shortly.

Results:
Question Hugh: was there any changes in the biopsy based on climate change?
Were bears getting fat, getting skinny, any disease

Answer Markus — We can’t see disease from this type of study. We rely on
hunters to bring in anything that looks diseased. Body condition we do know and
we will talk about that in a couple of slides.

Review of shifts in distribution slide: Based on where we observed and
sampled bears in 2015-17 compared to 1998/2000, appears to be a distributional
change---maybe because of sea ice and seals? Bears have likely adjusted to
these changes

Comment: maybe more narwhal carcasses?

Peterloosie: Those 2 high concentration areas in 2015-2017 — are two polynyas.
Usually a polynya with open water around these areas that were empty of bear
observations in 1998-2000.

Question Markus: Do hunters notice changes in ice? How does ice look
compared to 20 years ago?

David: The ice is very thin and more drifting snow---it's not compacting and not
making ice. Not forming properly.

Markus: how is that for seals?

John: When it is very thick, it is good for the seals. When it is very thin, it is not
good for seals.

Results: Body condition
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Comment: Bears back then were skinnier so this fits with what you’re showing
us.

Question Hugh: Have you noticed difference in temperature and its effects on
body condition? As in warmer temperatures make bears skinnier and the cooler
temps get them fatter and ready for hibernation?

Answer Jasmine: we haven’t looked at that, but we could easily see what the
average temps were during the field work for each of the study years and
compare.

Peterloosie: | think that the seal pups are getting bigger — saw one that was 3 ft
long —huge. Maybe they are bigger and feeding bears.

Jasmine: Describes thinning ice and changing productivity of ecosystems with
decreasing ice thickness and more dynamic ice being potentially helpful for bears
because the ecosystem is boosted in productivity (algae, fish, seals, bears).
Theory because we do not have data on seals or fish for these areas. Markus is
working with DFO to try and get information for seals.

Markus: describes efforts to get seal info with DFO. The Lancaster Sound is
where we are going to try to get seal info as a start.

Hugh: I'm from Baker Lake where there are no polar bears. Back in the 60s and
70s, there were 4 or 5 bears caught super inland --- the bears were migrating to
the west. Cause looking at LS and GB and comparing the distance from Gjoa
Haven and Hudson Bay is about the same distance.

Markus: There are some bears that move a long distance. Gives a couple of
examples.

Question John: | have a question about scientists---do you keep in contact with
other provinces, territories? Or do you not talk to the other scientists?

Answer Markus: There are 8 populations in Nunavut that are shared between
jurisdictions/provinces/territories that | work with when there are studies —
mentioned Baffin Bay and James Qillag working with Greenland. Also Western
Hudson with Manitoba. All the jurisdictions meet once per year, more frequently
on the phone, so definitely in contact with other scientists and jurisdictions.

| also present information gathered in Nunavut to international community and

defend the Nunavut harvesters and Nunavummiut. We exchange this
information with different countries.
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Paul I.: talked in Inuktitut for a while and explained he reviewed the PBTC and
polar bear advisory committee and status table. That you guys meet once per
year and review the polar bear populations.

John: conversation in Inuktitut with Paul I.

Paul I: John was asking about the ECCC ongoing mark-recapture study in
Western Hudson and the effects of being handled/lack of hearing. At the
Advisory Meeting where ECCC is a member, we voiced our concerns with
handling bears, but also mentioned that that handling occurs in Manitoba which
Nunavut has no control or jurisdiction over.

Inuit have been opposed to handling of wildlife of any kind, especially polar
bears. We have pushed for biopsy darting. We have made this known to our
counterparts in Manitoba and ECCC. They know our concerns and to date we
haven’t seen any changes on their part.

Peterloosie: | think John that was saying is that the bears are going partly deaf
after so many helicopters getting close and then landing next to them. Then the
partially deaf bears are moving north into Nunavut and causing issues.

Steven: you came here to do a presentation to do Gulf of Boothia; | think that
maybe we stick on topic.

Markus: We are happy to answer to any questions and it’s not like we are here
that often so we are more than happy to entertain any questions on any topics for
as long as you all want.

Break --- 10 minutes ---
Reproduction slides: coys/yrlgs — offspring per ad. Female

Question Hugh - Are there more cubs with females in old study?

Answer Jasmine — there are a few that have 2 cubs more than just 1; some
hunters see 3 coys, none were seen during the study period, but maybe recently
this is happening more?

Question Peterloosie — reproduction is low with 1.67?

Answer Markus: | know it looks low, but in context, it is not a low number. That
is actually very good reproduction numbers in Gulf of Boothia *explains values
that would be concerning. The observation you see represent localized
observations; our number is averaged across the entire study area at the same
time so *all the moms with single cubs and twins get counted and averaged.
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Question Hugh — pb numbers are low with low seal numbers?

Answer Jasmine — we do not have seal numbers in Nunavut, likely it is the case
when seals are poor, bears likely do not reproduce.

Survival slides: -- no questions

Pop growth slide — no questions

Abundance slide — no questions; describe the range of the number and why
there is a range — uncertainty in science because no one thing can know all. It
reflects that there are likely biases and errors in places, that is why the result
produces a range of numbers rather than an exact number.

Further questions slide: other questions that the hunters/communities have
regarding boundaries, denning, development (mines, shipping) --- if these
become concerns, methods such as collaring would likely have to employed. 1Q
and DNA biopsy can inform parts of the puzzle, but each method provides its
own information.

Markus: further questions — do you see bears staying the same?

Comment: feels like they are increasing around.

Markus: That’s definitely true — between 1850-1935 that’s when a lot of whalers
came to Canada/Nunavut and bears were shot. Not many bears in the 1950s and
1960s —but definitely more bears now.

John: even berry picking, we have to bring our gun and be a safety guide

Paul: Can’t even go camping anymore.

Markus: that’'s good information — need to talk to Pam and see if that’s helpful to
include and help us to understand the bigger picture — have bear distribution
changed? ---could ask that for Pam to include

Hugh: population going up, bears come more to community. 1Q says there is
bear movement and that is true — larger bears move farther out. Now and then,
there is sometimes a 12 footer but average is 8 ft.

Markus: do you see you big bears?

Peterloosie: They are talking more Foxe Basin, not so much Gulf of Boothia for
those big bears
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GN Recommendation TAH slide: with the info the government collected, and
with the objective to maintain the subpopulation, we are not recommending a
change in TAH.

Discussion with group about TAH Increase and Tag Allocations —
originated organically from group and created lots of discussion with NTI,
NWMB, QWB, and GN offering information on processes, options, and
clarifications for how TAH increases or reallocation among communities
may occur.

Question: about harvesting, can we have more than 5 tags?

Answer Markus: There are a few options. The government is not recommending
a change. However, depending what is presented to the NWMB, there are
options for the Regional Wildlife Organizations and communities to talk ---have to
be on the same page — the communities have to have the same objective —keep
pop same, higher, lower. Then, the RWO, supported by HTO’s needs, makes
their submission to NWMB — may or may not be the same as the Governments.

We have to understand that this is not black and white, we know that the
population has stayed the same, but | don’t have a crystal ball to know what the
future holds. When the decision makers (RWO, NWMB, etc) increase the TAH,
there is a risk that the system that you could screw up the system ---itis a
guestion of how much risk are you willing to take. Are you willing to take a risk
that is very high --- say TAH of 90-100? — but that is very very risky. We want to
make sure we provide for future generations — that is our mandate in the
Government. But, it is not for us to say what the management objective for a
population should be. This is a decision for the communities to think about. It is
not an easy decision.

Another option is to bring forth a request for reallocation to the Regional Wildlife
Organizations— based on concern or need. The RWOs can redistribute the tags
at any time—does not need to be a new study or anything like that.

Anything that is not clear, contact us, we give you information. Our door is open.

Hugh: Looking at TAH by Minister, maybe redistribute the tags ---like Coral
Harbour. Difficult to talk to Arviat, Coral Harbour

Markus: You can only discuss reallocation of tags with the communities that

harvest from the same subpopulation. So Gulf of Boothia communities. And
Foxe Basin communities (Coral, Cape, etc)
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Comments: Naujaat suffering defense kills and impacts on their quota from
hunters coming from Rankin and Arviat.

Markus: we have to take a look at that and see. But harvests come off the
hunter's home community — part of the Polar Bear Management Plan. MOUs are
no longer in force

*surprise comments from group indicating they are not aware of the Polar Bear
Management Plan and have not seen it.

Markus: *Explains the process the Polar Bear Management Plan went through
before being ratified by the NWMB and Minister* --- The Polar Bear Management
Plan was accepted after going through a multi-year process in which all HTOs
across the territory were consulted. *NTI nods agreement* RWOs were consulted
and part of it too. All partners were involved and — drafts sent back and forth and
back and forth. Public hearing in fall 2018 and all HTOs invited.

Denis: wanted to provide clarification for what Markus is talking about for the
Polar Bear Management Plan — the wording about hunter's home community is
part of an appendix that is approved on an interim basis right now.

KJ: it is on the NWMB website.

Video of darting: clapping from John — *not sure if sarcasm or true support of
method/video*

Question Peterloosie: what do you think of the 1:1 harvest ratio? | think that it
will increase polar bear populations in the future.

Answer Markus: This is something the communities wanted, maybe not every
community, but the majority. Also, in the Polar Bear Management Plan hearings.
There is a concern because the TAH was not adjusted when Nunavut went to
1:1. The TAHs were set to protect females and maximize sustainable harvest.
But, when 1:1 went into effect, there is a chance that more females would be
harvested and could be riskier. If there is a concern, the GN will bring those
concerns to the NWMB. Just because it's 1:1 doesn’t mean it has to stay that
way if there is a conservation concern with consultation with community.

Hugh: there was a concern we would like to know the male/female ratio, we want

to have balance and not drive the population down and what happens with
climate change in the future is not really known.

L<AL® 44 CLA®oc 55



Markus: When there are concerns, hunters raise the flag — like MC not being able
to find males — that was a trigger to lower harvest in MC and to do study. We rely
on hunters to provide information because it's not possible to do studies/surveys
frequently — costly.

Question Paul I.: Asking how much harvesting done from here.
John: Yes 5

Question: That's why | ask if we can get more than 5. More people are hunting
up there. Would like more tags. And more people go camping to hunt in March.
— mostly people go to the island in Committee Bay (Peterloosie — about half the
hunters go to the big island in Committee Bay).

Markus: You don’t have to wait for a new study, you can raise this with the
NWMB with information or bring up with RWO to reallocate.

John/Paul: conversation in Inuktitut -- summarizes that HTOs can allocate half a
tag for a cub — request has to come from HTO, then approved by someone,
Superintendent maybe. Also, they have made requests to increase TAH to the
KWB, but haven’t heard anything. We have a committee, under NTI, Nunavut
Inuit Wildlife Secretariat, the chairs sit on the committee and we can bring it up at
the next meeting.

James Qillag — adds comments in Inuktitut

Comments — Rob Harmer explained procedure in spring and we are just starting
to put it on paper and we can’t just have ask — we have to go through process.

Paul I.: Six communities harvest from GB so it seems that the allocation isn’t
exactly fair. But if want an increase in TAH, will have to bring to RWO which
brings it to NWMB. If you want a re-distribution, then RWO has to do that — KWB,
QWB, KRWB - they all are responsible for allocating GB.

Steve M.: | used to be the Chair for the HTO when the MOU, there was a
decrease in the TAH, Mitch Taylor was the pb biologist. There was a quota of 3
for GB for Naujaat. When the quota went to 74, Naujaat went to 5. The way the
tags are allocated is done by the Regional Wildlife Organizations — it’s up to
them. But they have to follow the TAH. *note — not clear what this reduction is
referring to. MD is not aware that there was TAH reduction for GB while Mitch
Taylor was working.

Question: Do you know when this will be going to the NWMB?
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Answer Markus: We have to finish consultations first and we maybe are done
by Wednesday, and we could get back to the office and be told to get something
ready for the NWMB. | don’t know though.

Jasmine: And just to reiterate, even if nothing ever goes to the NWMB and this
study never happened, the concerns and requests for redistribution of tags can
go to the Regional Wildlife Organizations at any time. Technically, they can
reallocate each year the tags. They usually don’t but it is within their
rights/responsibilities.

Steve/John Ell/James: conversation in Inuktitut

Denis: assuming the request comes from the GN to the NWMB at some point,
what is going to happen very likely, because it is 3 regions and NWMB cannot
set a TAH Nunavut-wide --- the Board will determine what the TAH is for Gulf of
Boothia. The NWMB will then send a letter to the 3 RWOs and ask to know how
the RWOs are going to share it. The RWOs will meet and decide and then
provide that info to the NWMB and this will be sent to the Minister. This is also
when the communities can have their voice heard.

Paul I.: that is why | mentioned the committee at NTI that we will bring forth this
issue. If communities want to increase the TAH within the already set TAH, then
that is the RWO jurisdiction.

John Ell: conversation in Inuktitut — about Foxe Basin — *not sure what was said.
Left abruptly*

Paul I.: I was explaining that communities get together to discuss and agree on
what they want—if they bring that forth, it is much more powerful than a single
request.

KJ: because there are so many communities and regions are covered, the
easiest option would be to request for a transfer of credits for a short term
increase in quota. Another option would be going to the RWO, to advocate with
the other RWOs, for a change in allocation. Thirdly, work with all the RWOs and
advocate for a change in TAH.

Question: when do you plan to study Gulf of Boothia again?
Answer Markus: With the previous study plans, studies were done every 10-15
years. With this analysis, we realized that this long timeframe is too long. Makes

the analysis really difficult to have that long period with nothing. We ideally
would like to come back in 4 or 5 years after study completion to sample bears in
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the entire area, but only for a single year. This would put more ‘marks’ as we call
them into the population and give us better understanding of survival,
reproduction. Four to five years after the single year sampling effort, we'd do
another full study—where we survey the entire area 3-4 years in a row. But that
depends on what information is coming in --- from communities, or the
environment. NWMB sets regional priority and makes list --- get what you think
is important on the priority list. Helps the GN allocate funding and know what is
pressing priorities.

- Question Hugh: would 4 or 5 years be enough for you?

- Answer Markus: we would do a single year, cover the whole area between
April/June. We’d do this in 4-5 years. In 5 years, we need to put more marks out
because the bears marked in 2015-2017 are dying.

- We cannot get a full population abundance by putting 1 year of marks out. There
is maybe a chance if we do genetic samples in 1 year, there is maybe a way to
update the abundance — but there is no guarantee because it will be the first
time. We are learning as we go.

- Jasmine: noted the increase in time for DNA biopsy analysis. DNA analysis
takes significantly longer than traditional mark-recapture — by at least 9-10
months.

- Markus: we are open to communication and work for you.

- Jon Neely: | didn’t realize that defense kills from residents from other
communities might be counted on your quota so we can look at that. We also
have money in the deterrence budget — HTOs can apply for up to 10k for bear
deterrence equipment — bear bins, fence. If a bear does damage your cabin, we
have another program that can pay up to a few k for repairs and such. Talk to
Peterloosie a bit tomorrow.

- Peterlooise: We applied for scare cartridges in early June — but we haven't
heard.

- Jon: We can look into that — | wasn’t aware of this application. | do apologize — |
did not see that program application this year. That is something we will fix on
our side. We will make sure that program works better for you.

- KJ: thanked the biologists and their work, difficult to get around — only 2 of them.
Thanks to the HTO for community sampling program.

End of meeting
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E: Sanirajak

October 27, 2020
Start: 19:15
End: 21:15

Participants:

NTI: Paul Irngaut

QWB Chairperson: James Qillaq

NWMB: Denis Ndeloh, KJ England

GN: Markus Dyck, Jasmine Ware, Jon Neely, B. Grosset
HTO: Lizzie Phillip-Qanatsiaq — secretary manager
Jopie Kaernerk — Chairperson

Danny Arvaluk

Jaypeetee Audlakiak

Sam Arnardjuak

Zillah Piallag

Cain Pikuyak

George Innuksuk

Introductions around the room

Question to the Board re: background — Markus asks Board how much detail on
background

Question: how much time with all the background?

Markus—material about 2-2.5 hrs but depends on interaction and how many questions
the members have. | think it's beneficial to have the background so we can go over it.

Objectives of Presentation: reminds Members that the 1Q study is ongoing for Gulf of
Boothia. We are hoping that the information you have is provided to Pamela. Ideally,
the science and IQ would be together, but COVID has prevented the 1Q and the fact
that Sanirajak has not had a Manager for quite some time.

Background review slides: no questions

Goals of study slides: Refreshed commitment of MOUSs that new research had to be
conducted for GB in 2015. Review goals including how sea ice changes incorporated —
see how bears are doing as sea ice changes. No questions.
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Study method choices slides: Refresh that DNA biopsy method was supported by
communities back in 2013. The DNA biopsy method gives us information about the
abundance. Reminded about drawbacks of biopsy darting. No questions.

Community participation slides: review, no questions

Study design/analysis slides: review, remind that hunters bring muscle and fat that
can be used to address contaminants questions; no questions

Results slides...map with dots, flight lines....map comparison old vs new distribution —
no questions

Question Jasmine — are you seeing bears evenly distributed like in the 2015-17 study?
Didn’t catch answer...something with Naujaat

Who was sampled slide — tells us some bears are moving between areas — no
guestions

Jasmine question -- Body condition slides — have you noticed less skinny bears than
20 years ago?

Comment: Maybe more carcasses on shore than other areas?

Hunters are only over in GB in spring only — bears are skinnier due to mating, Sanirajak
only goes there in spring

Some people do not hunt bears anymore because the hides are not worth a lot of
money

Reproduction slides — review; no questions
Survival slides, review;— no questions
Growth rates slides — no question

Abundance slide — interpretation slide — no questions

Questions slide — questions: walrus on top of ice in September — did bears get
counted in spring down there?

Answer Jasmine — we sample them when there is ice in spring, when there is open
water we can’t sample really — too dangerous for flying

Question was more about FB — when we do FB we actually do it in fall, Aug and Sep.
Review of slides and questions...are there too many bears in GB, too few?
Comment: not too many bears hunted in GB, not too many sport hunts; COVID-19

likely not much sport hunts
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Question — seal populations is having an impact on pb population? Under water
sonar...might have an impact on bear populations

Answer Markus — explained NWMB priority list, work with RWO to have seal
abundance and impacts on priority list; | can also ask DFO biologists to see if there is a
desire for research

TAH slide — question-in the winter when the quota is not completed; traditional hunting
and bears taste better in summer — can we hunt in summer;

Jasmine Answer — when you hunt is an HTO decision; The GN does not care when
hunts occur; season is July 1 — June 30...all year.

Question: when there are more bears in summer, and there are sport hunters, how can
we harvest more?

Answer JNeely — we normally distribute tags in fall, but tags can be sent sooner in the
season to assist with sport hunts if you want to have summer hunts

Movie — darting.....

Question: When you are doing your research — have you seen the bigger bears? 12-14
feet or more?

Question Markus - In FB? Or GB?

Question: they move in March, Sanirajak hunts in spring in GB...where are they
moving to?

We asked hunters to show but they could not tell because of the ice conditions,
changing too much

Question: is that the same in Hudson Bay bears from Churchill?...assumed the
guestion relates to abundance(?).

Markus Answer — there are different numbers of bears in the populations, and not
every area that is large does not necessarily have a large number of bears.

No more questions - End of meeting

E: Igloolik

October 28, 2020
Start: 18:40
End: 21:42

Participants:
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NTI: Paul Irngaut

QWB Chairperson: James Qillaq
NWMB: Denis Ndeloh, KJ England
GN: Markus Dyck, Jasmine Ware, Jon Neely
HTO: Jacob Malliki

David Irngaut — Chairperson
Gideon Tagaugak

Daniel Akittirg

Michelline Ammaagq

Joannie Alaralak

Salomon Mikki

Natalino Piugattuk

Loyd Idlout

Janet Airut - translator

Introductions around the room
Background slides: review; no questions

Goals of Study: review and reasoning for new research study — MOUs obligations for
updated information and Total Allowable Harvest information to decision-makers —
RWO/NWMB; no questions

Study method choices: review when initial consultations occurred in 2013. Balance
between methods and the trade-offs between different method choices. Review that all
HTOs supported the less invasive method. Describe DNA biopsy and passed around
dart. Explained how skin sample and genetics works to ‘mark’ or identify a bear so that
we can track it through time. No questions.

Community participation slides: Review; no questions
Study design/goals slides: review; no questions
Results: maps — questions — shift in distribution?

Salomon: answer — count up to 47 family groups in summer — count bears in summer
would be better;

Jasmine —is it new to see more than 2 cubs; usually 2 offspring, but recently seen 3
cubs, a bit rare but seen

Question Salomon — Could you monitor in summer time? Is that possible?

Answer Markus: The area you pointed on the map is Foxe Basin and we do our
monitoring in the summer there. But for GB the ice doesn’t go away completely so we
do it in the spring when most bears will be on the ice hunting and breeding.
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Natalino — ice comes from aqqu, ice transports animals, no more ice up there and
around Moag Bay there are polar bear tracks, some come up to community (this past
summer); not so much ice through Hecla and Fury strait

Salomon — are bears afraid of ships? Is it because there was a ship? Ship in Hecla
Strait, ice breaker.....this summer there were lots of bears near the cabins

Comment: this summer saw lots of bears in that area , more than usual...during
September

Question Jasmine — do hunters go in springtime to GB or mostly summer? Do hunters
see GB much in the spring?.....

Michelline — recently less ice in that area, lots of tracks;
Paul I....shifting ice is likely;

Jasmine...if more ice is shifting, ice breakers are coming through, maybe this is a time
to find out how bears are moving, maybe if it's important to the community?

Gideon — if there is less ice, less polar bears, but we do not see a negative effect yet

Salomon — bears are usually where there is food; ships were dumping in that area and
the seal moved; the seals went further up, maybe bears are moving up there; same in
Lancaster sound across Arctic Bay

Natalino — if area is researched the funding is always a problem; excuse is always there
is no funding available......

Markus/Jasmine — nod in agreement that funding is always a challenge for big projects

Question Salomon — why are you not searching up there — points to BB and
KB...bears are likely moving up there and are coming down into our areas?

Answer Markus — we did sampling and research in Baffin and KB, and we had collars,
but we are doing LS in 2021 for several years; maybe some bears move between
MC/GB and we pick them up —

Jasmine — we are doing LS work in spring—same as MC and GB so that also might
help to find out how/where they move/are at that time of year. Sampling at the same
time of year gives us information that is more comparable compared to spring vs. fall
sampling.

Question: why does our quota never get an increase when we feel bears are
increasing? *Interpreter struggling to translate conversation — following meeting,
Inuktitut-fluent GN staff member indicated that the conversation also included that
Igloolik area igunaq caches were being raided by bears in FB and that’s one of the
reasons the HTO wants to harvest more bears in the FB area.
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Answer Jasmine: gave Baffin Bay example and how process went for increase there.

Answer Markus: Describes RWO allocation responsibility and NWMB responsibility of
increasing TAH. The reason there has not been an increase for GB is that there has not
been new scientific information since 1998-2000.

Paul — you can approach NWMB with requests, this information goes to the govt, you
have to clarify why you want quota increased; because of the studies and the results
they give to NWMB; there are 3 RWOs for GB; the quota is 74 for all the communities;
for FB you would need to talk to that RWO and communities.

Gideon — there are NWMB reps here; concerned about seals, there are no caribou,
they would deny us quota increase for bears because they’ve done it before.

Natalino — took sport hunter to hunt bear, caught collared when | was 7 years old; collar
came off and they lost it; head was “separated from neck”??....*maybe no fur on
neck?*...a bear was caught and hide was no good and he is asking for replacement of
hide from GN

Question Daniel —in FB they wanted a cub, or a family group?
Answer Paul I...it comes out of the quota,

Requested a mother and a cub last year but we did not hear about it...anyone catches a
cub it counts 0.5 of atag; *HTO comments and discussion about what ‘half a tag’
means. In order to stay on topic of presentation, GN indicated that these questions they
could answer at an HTO meeting since they live in Igloolik and would be happy to
answer harvest-related questions during a regular meeting*

James...to NWMB send your request about cubs....to them;

Results slide — describe how many individual bears and recaptures there were for GB
Question Jacob - Where is MC?

Answer Markus — explained where it is on a map

Results body condition —

Question Jasmine: Why are bears in better condition?

David: When Paul was kid almost no bears around; whenever a bear came near
community, it made the news; because if there are more bears, they get skinnier — not
enough food and they fight; haven’t seen skinnier ones; | think and what | see is we
used to wait until quota is increased, there are less bears and they are not attacking
each other; the numbers will decline; not so much on the ice, more time on land; they
tend to be fatter now; when people went caribou hunting hunters saw no caribou but
polar bear tracks; they sometimes tend to stay in one place-someone cried about what
is going to happen about to polar bears, it was a biologist, GB area always had polar
bears — there are hardly any bears because they are on the land — we think if funding is
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available they should research sooner to get increase in quota; when they do research
bears are not scared of machinery and people; the bears are not scared of people
anymore; some hunters are aware of changes on bears; | would like to see more 1Q
being used;

Salomon — GB is being researched, | have been to Churchill and saw somebody
attacked from bear; bears come into the community, up to 200 bears *unclear the time
frame that the 200 observations came from*,

Natalino — went over quota, we were not penalized, we are grateful and there are lots
of bears around

Paul I....talked about that the MOU is replaced by new plan; quotas were increased in
BB; when a female is caught the quota is decreased, now it is 1 male or 1 female for
any overharvest; the federal govt is not always in agreement with increase in quota but
we have the reports from the government.

Reproduction slides — no questions
Survival slides — no questions

Growth — no slides

Abundance slides —no comments

Did not go over slides with boundary issues
Recommendations — slides

Denis — explains the process of how it works with TAH decisions and the role of
NWMB; different ways of decisions and what info is used for decision making; says the
GN position is to keep TAH same; Denis also explain or asks what is the risk the GN is
willing to take with a new TAH decision

Paul I: the last TAH was changed in 2003 — no change in TAH since then, what is it
what the communities want, The GN position is only a recommendation; send a request
to NWMB, no problem if you do not agree with the recommendation right now

Natalino: chose a little increase in TAH because we have to kill bears or family group
for different reasons; or the yearling is left behind when she is having another cub

Daniel-the other communities have not been communicating of what they want, and we
can negotiate about the 74 bears; meet with other communities to increase quota, or
talk to them

Jasmine — we are taking notes, we send them around to the communities so you can
see what was discussed among the communities

Paul — we visited different communities, in Naujaat they hunt in GB, but Hall Beach
does not really harvest there; have not heard from other communities

L<AL® 54 CLA®oc 55



Salomon-if we make a request about GB we need to ask QWB for support, and what
government are they talking about? The Federal government, American
government...?; would they say no about request immediately?

Paul explains process about how the RWOs need to discuss and decide how to split up
the TAH and allocate among the communities. With NTI their is the NIWS that can
assist; with NWMB you go take the request and then to RWO,;

Film sampling

End of meeting
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1.A) EXECUTIVE SUMMARY - ENGLISH -

Polar bears (Ursus maritimus) are managed across Nunavut, Canada, under a quota
system that seeks to ensure harvest is sustainable. In recent decades, climatic changes
across the Arctic have altered polar bear habitat at unprecedented rates. To retain
viable polar bear subpopulations as part of the ecosystem ensure continued availability
of a subsistence resource for Inuit, scientific research and monitoring studies are
conducted to evaluate subpopulation status and whether management objectives are
being met. Here we report the results of a population study for polar bears inhabiting the
Gulf of Boothia (GB) conducted 2015 — 2017. Current samples were collected using
less-invasive genetic biopsy darting without immobilizing or physically handling bears.
Our analyses included 2015 — 2017 biopsy sampling data, live-capture data collected
under a designed study 1998 — 2000, live-capture data collected opportunistically 1976
— 1997, and harvest recovery data over the entire period 1976 — 2017. Results of live-
capture dead-recovery models fitted in Program MARK suggest that a mean abundance
estimate of 1525 (standard error [SE] = 294) for the period 2015 — 2017 was similar to
mean abundance in 1998 — 2000 (1610 [SE = 266] in this study; 1592 [SE = 361] in
Taylor et al. [2009]). Mean cub-of-the-year and yearling litter sizes for the period 2015 —
2017 were 1.61 (95% confidence interval [CI] = 1.51 — 1.70) and 1.53 (95% Cl = 1.41 —
1.64), respectively, with no apparent trend compared to 1998 — 2000. The mean
number of yearlings per adult female for the period 2015 — 2017 was 0.36 (95% CI =
0.26 — 0.47) which suggests that GB is currently a productive polar bear subpopulation,
despite sea ice change. This is consistent with our finding that polar bear body condition
(i.e., fatness) in the spring increased between the periods 1998 — 2000 and 2015 —
2017. We detected sex- and age-specific variation in total survival rate (i.e., including
harvest mortality) with higher estimates for adult females (0.95; 95% Cl = 0.81 — 0.99)
than adult males (0.85; 95% CI = 0.74 — 0.92) for the period 2005 — 2017. A potentially
related effect was detected as an increase in the proportional abundance of females
from 0.57 in 1998 — 2000 to 0.61 in 2015 — 2017. The asymptotic, intrinsic population
growth rate calculated using a matrix projection model with estimates of total survival
was 0.06 (95% CI = -0.06 — 0.12) for the period 2005 — 2017, suggesting strong



potential for growth. However, our results for subpopulation size and trend should be
interpreted with caution because our estimate of abundance reflects the
“superpopulation” (e.g., it includes all bears that use the GB management area, some of
which spend time in other subpopulations as well) and our estimate of population
growth rate does not account for permanent emigration from the GB management area.
Overall, our findings suggest that the demographic status of the GB subpopulation is
currently healthy, although we recommend that lower estimates of total and un-
harvested survival for male bears warrant further investigation. We hypothesize that
spatial and temporal reductions in sea ice may have provided transient benefits to the
GB subpopulation due to increased biological productivity. Climate change is the
primary long-term threat to polar bears and the threshold beyond which the GB
subpopulation could be negatively affected by continued ice loss, like some other polar
bear subpopulations, is currently unknown. This study represents the second structured
population assessment in 22 years for the GB subpopulation. Based on experience
garnered through this study and analysis, we submit several recommendations for
consideration when planning future polar bear population studies. We suggest collecting
additional data at approximately the midpoint between planned subpopulation
assessments. In this case, that equals approximately 5 — 7 years from the 2017
completion of field work. Additionally, while the recommendation for movement data is
not new, it continues to be highly recommended for subpopulations with known
exchanges of bears between areas. In the absence of satellite telemetry data on polar
bear movements, conducting a meta-analysis to investigate exchange between GB and
nearby subpopulations (i.e., Lancaster Sound, GB, and M’'Clintock Channel) may help
alleviate some of the uncertainty around individual subpopulation estimates for these
areas. Finally, when time, resources, and management objectives warrant it, we
recommend conducting a quantitative harvest risk assessment to inform sustainable

harvest levels.
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1.C) EXECUTIVE SUMMARY INNUINAQTUN

Naunaiyaqni Amigaitpiagni tapkuat Tariunga Boothia Nannut
amigaitni llangi Atuqtauyut Agnallut Anguhallut
Titigni-Angutqiktauyut

Aulapkaiyini Naittuq

Nannut (Ursus maritimus) aulatauyut humiligak Nunavut, Kanata, atughugit haviktakhat
havagutai pinahuat atugpiagni angutauyut ihuaghihimanit. Taimaa 10nik ukiunik, hilaup
aadlangurninnga tamainni Ukiugtaqtumi aadlangugtitait nanuit nayugangit
aadlatgiiktumik nampanik. Pitariangi naamaktumik nannut amigaitni ilangi ilaunit
tapkununga uumatyutit atugpiagni piyaunginnalagnit nigikhanut pigagnit tahapkununga
Inuit, naunaiyainiq naunaiyaut munarinilu naunaiyautit havariyauyut naunairiangi
amigaitni ilangi ganuritni aulatauninutlu ihumagini piyakhai. Hamani tuhaghitautivut
tapkuat ganuritni amigaitni naunaiyaut tapkununga nannut nayugpaktat Tariunga
Boothia (GB) havariyauyuq 2015-2017. Nutaat uuktuutingit katitiqgtauyut aturhutik
mikitgiamik-pittailiniq ihariagiyainnik niginginnik piiyaqtauniq kapuqgtauyut
nutgagtihimaittumik akhuraalukluuniit pilugit nanuit. Qauyihainivut ilalik 2015-2017
uumatyutit naunaiyautit tuhagakhat, uumatitlugit-tiguyauni tuhagakhat katitigni atughugit
hanatyuhikhat naunaiyaqgni 1998-2000, uumatitlugit-tiguyauni tuhagakhat katitauni
pilalirangata 1976-1997, angutauyutlu utiqtitni tuhagakhat tamaitnut pivigiyaini
1976-2017. Qanuritni uumatitlugit-tiguyaunituqungayut-utiqgtitni pityuhit ihuaghihimayut
tapkunani Havagut MARK piniraqtai anginighamik amigaitni mikhautni tapkuat 1525
(atugpakni ulamnigni [SE] = 294) pivigiyanut 2015-2017 ayyikkutapyagiya anginiqpaq
amigaitni talvani 1998-2000 (1610 [SE = 266] uumani naunaiyaut; 1592 [SE = 361]
talvani Taylor et al. [2009]). Anginigpaq piarait-ukiumun tapkuatlu ukiulgit piarait
aktilangi pivigiyanut 2015-2017 tapkuanguyut 1.61 (95% nalungitninut akunit [CI] =
1.51-1.70) tamnalu1.53 (95% CI = 1.41-1.64), tuklirinut, pitquhigaqungitnit hutqgikni
tapkuat 1998-2000. Tamna anginigpaq qaphiuni ukiulgit atuni inignit agnallut pivigiyanut
2015-2017 tamnauyuq 0.36 (95% CI = 0.26-0.47) tapkuat piniraqtai tamna Tariunga
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Boothia tatya piruttiagtut nannut amigaitni ilangi, pigaluaqtitlugu tariup hikua
allangugnia. Una malikhagmiya naunaiqtavut tapkuat nannut timingi qanuritni
(naunaipkutariplugu, ughugagnit) upingami ilagiagtut akungani pivigiyai 1998-2000
tamnalu 2015-2017. Naunaiqtavut agnallut anguhallut- ukiungilu-tainit allatqit katitlugit
annaumani aktilat (naunaipkutariplugu, ilautitlugit angutat tuqutaunit) puqtutgiyautitlugit
mikhautni inignit agnallut (0.95; 95% CI = 0.81-0.99) tapkunangaunganit inignit
anguhallut (0.85; 95% CI = 0.74-0.92) pivigiyanut 2005-2017. Atulaqg turangayuq
aktuania naunaiqtauyuq ilagiagni avikhimaninut amigaitni gnallut talvanga 0.57 talvani
1998-2000 tikitlugu 0.61 talvani 2015-2017. Tamna ayyikkiqugni, taittiagni amigaitni
aglivaliani aktilat kititni atughugit kitityutit pinahuginit uuktut mikhauttagnigut katitlugit
annaktut tamnauyuq 0.06 (95% CI = -0.06-0.12) pivigiyanut 2005-2017, piniraghugit
akhut aglivalialagni. Kihimik, ganuritnivut amigaitni ilangi aktilat pitquhitlu tukiliugtakhat
munarilugit piplugu mikhautnivut amigaitninut pihimani tapkuat “amigaitnigpanguni”
(naunaipkutariplugu, ilalgit tamaita nannut atuqgtat Tariunga Boothia aulatauvia inaa,
ilangi nayuqtat ahii amigaitni ilangiluttauq) mikhautavutlu amigaitni aglivaliani aktilat
piyaungittut ahiningartaqnit taphumanga Tariunga Boothia aulatauvia inaa. Tamaitnut,
nalvaqtavut piniraiyut tapkuat amigaitni gqanuritnit taphuma Tariunga Boothia amigaitni
ilangi tatya nakuuyut, pinahuaquigaluaghuta pukkitgiyat mikhautnit katitninut
angutaungittutlu annaumani anguhalluit nannut naunaiyatgikharialgit. Pinahugiyavut
tapkuat akuttuni mikhivallilaknilu tariup hikua pigarutaulat nuktiragninut ikayuqtat tamna
Tariunga Boothia amihuni ilangi piplugu ilagiagni uumatyutit piaraniktaqni. Hilap
allangugnia tamna pityutaunighaq hivituyumun hivuranauta nannut nayugpaknitlu
avataanut Tariunga Boothia amigaitni ilangi ihuittumik aktualagni hikuigpalianginnaqat,
taimattauq ilai nannut amigaitni ilangi, tatya naunagmata. Una naunaiyaut kivgaqtuta
aipanik hanatyuhit amigaitni naunaiyaqni tapkunani 22 ukiut tahamunga Tariunga
Boothia amigaiti ilangi. Piplugit atughimani piyauyut atughugu una naunaiyaut
gauyihaqgnitlu, tuniyavut gaphit aturahuaquni ihumagiyauyukhat parnaiyaititlugit
hivunikhami nannut amigaitni naunaiyautit. Aturahuaquyavut katitigni ilagiarutit
tuhagakhat mikhaani qitqani akungani parnakhimayat amigaitni ilangi naunaiyaqni.
Uumani piplugu, tamna piya mikhaani 5-7 ukiut talvanga 2017 inigtauni manigami havat.

llagiaghugu, pigaluaqtitlugit aturahuaquni nuktiragnit tuhagakhat nutaungittut, huli
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pinahuaquyaugpiaqtuqg tapkununga amigaitni ilangi ilihimaygnut himmiqgtautai nannut
akungani inait. Pigangititiugu gangattaghimayunik takukhautitni tuhagakhat nannut
nuktiragnit, havarinia angiyumik-gauyihagni naunaiyautit himmiqtautai akungani
Tariunga Boothia hanianilu amigaitni ilangi (naunaipkutariplugu, Lancaster Hanikgakhik,
Tariunga Boothia, tamnalu M’Clintock Kangikhuakyuk) ikayulat naunairutai ilai
naunaqtut piplugu ilikkut amigaitni ilangi tahapkuat inait. Kingulligpamik, pikpat pivikhait,
pigagni, aulataunilu ihumagiyauyut piyaqaligturini, aturahuaquyavut havarini
amigaitninut angutat hivuranaqgni naunaiyaqni tuhaghittangi ihuaghihimani angutat

puqtunit.
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2. INTRODUCTION

Wildlife managers face complex decisions when seeking to balance conservation and
human priorities. Decisions and outcomes must be evaluated periodically so that new
information can be fed back into an adaptive management framework (Holling 1978,
Lancia et al. 1996, Johnson 1999). Accurate and up-to-date estimates of population
abundance are often a key component of informed management decisions (Nichols and
Williams 2006). Typically, new estimates of abundance are acquired periodically
according to a monitoring interval that is determined by management objectives,
resource availability, and species’ biology (Gibbs 2008). As climatic changes affect
many areas around the globe, shortened monitoring intervals may be required to
understand the concurrent effects of management interventions and environmental
change. Broadly, more frequent monitoring can increase the probability of meeting
management objectives and reduce the severity of potential negative outcomes
resulting from mis-specified management interventions (Taylor et al. 2007, Regehr et al.
2017).

One species that has received significant monitoring attention is the polar bear
(Ursus maritimus Phipps 1774). Polar bears are characterized by having delayed
maturation, small litter sizes, and high adult survival rates (Bunnell and Tait 1981). They
are apex predators and as such bioaccumulate environmental contaminants (e.g.,
Derocher et al. 2003, Fisk et al. 2009, McKinney et al. 2009, 2011, Letcher et al. 2010,
Roultti et al. 2019). As a circumpolar species that depends on the sea ice for hunting,
travel, mating, and in some instances denning (Amstrup 2003), sea ice loss resulting
from climate change is predicted to impact polar bear subpopulations severely
(Derocher et al. 2004, Stirling and Parkinson 2006, Amstrup et al. 2008, Durner et al.
2009, Stirling and Derocher 2012, Atwood et al. 2016, Regehr et al. 2016). The global
polar bear population, consisting of 19 subpopulation units, is estimated to be
approximately 26,000 polar bears (Obbard et al. 2010, Wiig et al. 2015). Currently there
is no empirical evidence for declines in global abundance due to sea-ice loss (Regehr et

al. 2016). However, some subpopulations have exhibited negative effects resulting from
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climate change (e.g., Bromaghin et al. 2015, Lunn et al. 2016) and accurate
assessment of global changes is complicated by poor data for many polar bear
subpopulations (Durner et al. 2018, Hamilton and Derocher 2018), spatial and temporal
variation in the effects of sea-ice loss (Rode et al. 2014), and the fact that some
subpopulations have likely recovered in recent decades from overexploitation prior to
the 1973 Agreement on the Conservation of Polar Bears (Honderich 1991, Larsen and
Stirling 2009).

Despite the on-going research and monitoring efforts, reliable and updated
abundance and demographic information about all subpopulations is still lacking
(Obbard et al. 2010, Vongraven et al. 2012). Polar bear research is expensive and
logistically challenging, especially for management jurisdictions that oversee multiple
subpopulations. Nunavut, Canada, is home to 12 subpopulations (8 shared with other
jurisdictions, 4 entirely within Nunavut; Obbard et al. 2010) and as such carries the
major responsibility of polar bear research in Canada. In order to maintain healthy and
viable polar bear subpopulations, population studies in Nunavut are carried out on
average within a 10 - 15-year rotational cycle, which can vary depending on research
needs, priorities, and available resource (Hamilton and Derocher 2018). Here we
present findings from a 2015 - 2017 study to estimate abundance and evaluate the

demographic status of the Gulf of Boothia (GB) polar bear subpopulation.

Gulf of Boothia (GB) is a relatively small polar bear subpopulation area that is
entirely managed by Nunavut (Fig. 1). An initial physical mark-recapture study was
carried out from 1973 - 78 for the M’Clintock Channel (MC) and the adjacent GB
subpopulations, although at the time it did not identify these as separate management
units. The total abundance estimate for both areas was 1081 bears (Furnell and
Schweinsburg 1984, Urquhart and Schweinsburg 1984). The estimate was known to be
biased by non-representative sampling and was subsequently increased to 900 for GB
and 900 for MC (Furnell and Schweinsburg 1984, Aars et al. 2006) based on the fact
that the entire area was sampled, and the knowledge of Inuit local hunters about polar

bear abundance in the broader study area (Derocher et al. 1998, Aars et al. 2006).
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The GB and MC subpopulations were later delineated based on movements of
satellite radio-collared adult female bears, recoveries of research tags in the harvest
(Taylor and Lee 1995, Taylor et al. 2001), Inuit knowledge about how local conditions
may influence the movements of polar bears (Keith et al. 2005), and genetic analyses
(Paetkau et al. 1999, Campagna et al. 2013, Malenfant et al. 2016).

Prior to this study, the most recent population inventory work for GB was
completed in 2000, where abundance (mean + SE) was estimated to be 1592 + 361
polar bears (Taylor et al., 2009). Based on those results, the population was considered
stable or very likely increasing during the early 2000s due to a high intrinsic growth rate
and relative low harvest levels (Taylor et al. 1987, 2009, Durner et al. 2018). However,
harvest rates for GB increased from an average of 40 bears per year (with a Total
Allowable Harvest [TAH] of 41) as reported by Taylor et al. (2009), to 62 bears per year
(22 females and 40 males on average annually with a TAH of 74 starting in 2004/2005;
Government of Nunavut (GN), unpublished data), between 2005 and 2017 (GN,
unpublished data). How this change in harvest may have affected the GB subpopulation

abundance and status is unclear.

Polar bears in Nunavut are managed through a co-management system and
memoranda of understanding (MOU) between each community’s Hunters and Trappers
Association and the territorial government'. These MOUs lay out harvest, management
and research aspects for each polar bear subpopulation. Under the existing 2005 MOU,
the GN committed to begin a new population study for GB in 2015. The new study had
the objective to estimate the current subpopulation size and composition, and to
compare these results to the former study. In addition, we sought to obtain data that
would provide estimates on survival and reproductive parameters that can be used in
population viability analyses and a quantitative harvest risk assessment. Lastly, by
implementing a research method that was minimally-invasive and supported by local

communities and stakeholders, we sought to evaluate whether genetic mark-recapture

1 As of September 2019 the Nunavut Polar Bear Co-Management Plan is replacing the Memoranda of
Understanding.
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can be compared with traditional capture mark recapture studies previously done in GB
in order to establish longer term trends for population monitoring (Vongraven and
Peacock 2011, Vongraven et al. 2012).

3. STUDY AREA

The GB polar bear subpopulation lies entirely within Nunavut and encompasses an area
of approximately 67 000 km? (excluding land; Taylor et al. 2001, 2009, Barber and
lacozza 2004, Hamilton and Derocher 2018; Fig. 1). The management unit is bound by
the Boothia Peninsula to the west, and Brodeur Peninsula to the east. The geography of
the study area is described in Schweinsburg et al. (1981). The current management
boundary is mainly based on telemetry data for adult female bears that were fitted with
radio-collars, tag returns from harvested bears (Schweinsburg et al. 1982, Bethke et al.
1996, Taylor et al. 2001), and genetic analyses (Campagna et al. 2013, Malenfant et al.
2016). Validity of the current boundary has been questioned by Inuit local knowledge
(Keith et al. 2005).

Sea ice generally begins to form in early October and persists until July or
August in most areas of GB (Schweinsburg et al. 1981). The most southerly area of GB,
namely Committee Bay, remains mostly ice-covered throughout the year (Barber and
lacozza 2004). The presence of various ice types such as mobile, multi-year rubble, and
first-year ice creates diverse seal habitat across GB (Barber and lacozza 2004). Recent
sea ice and climate data analyses indicate that the Arctic sea ice quality and abundance
has changed during the past 30 years and that in most polar bear subpopulations, the
sea ice melts sooner and forms later than in the 1980s (Stroeve et al. 2012, Stern and
Laidre 2016, Regehr et al. 2016, Environment and Climate Change Canada 2019).
Currently, sea ice persists across GB to various degrees throughout the year, but it is
predicted that GB may be ice-free for 5 months each year by the late 215t century
(Hamilton et al. 2014).
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4, METHODS

Sampling — field collections

Our 2015 - 2017 study design was informed by the previous physical mark-recapture
study conducted in GB 1998 - 2000 (Taylor et al. 2009; Fig. 2), although our study did
not involve the immobilization and physical handling of bears. Inuit co-management
partners in Nunavut expressed concern over wildlife capture and handling during a
wildlife symposium in 2009 (Lunn et al. 2010, Department of Environment 2013). As a
result, the responsible government management agency explored alternative research
methods. Given the generally low densities of bears on the sea ice and the vast study
area, genetic mark-recapture was selected since it is minimally invasive (Garshelis
2006) and has been successfully applied on various species, including bears (Brown et
al. 1991 (right whales [Eubalaena glacialis]), Palsbgll et al. 1997 (humpback whales
(Megaptera novaeangliae)), Boulanger et al. 2004, Olson 2009 (brown bear (U. arctos)),
Pagano et al. 2014, SWG 2016 (polar bear)). From 2015 - 2017, our biopsy darting
sampling sessions occurred between April to late-May each year where we searched
the sea ice and near-shore areas for bears across the entire study area. We allocated
approximately 100 hours of helicopter time for each field season to search for bears.
We obtained genetic material for individual bears from a small sample of skin and hair
collected via a remote biopsy dart (Pneudart Type C - Polar Bear) fired from a dart gun
(Capchur Model 196) from inside a Bell 206 Long Ranger helicopter (Pagano et al.
2014). The extracted DNA was used to identify individual animals without the need for
ear-tagging or lip-tattooing, which are typical methods for individual identification during
live-capture studies (see section “Genetic analyses”). Recaptures occurred when a
previously sampled bear was biopsy-darted on a later occasion or when a genetic
sample was recovered through the Nunavut polar bear harvest-monitoring program.
Every hunter in Nunavut is required to submit samples from each polar bear harvest so
that age, gender and various other variables can be used in ecological and
demographic assessments (Nunavut Wildlife Act, SNu 2003).
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Search areas were initially discussed with hunters and local Hunters’ and
Trappers’ Associations during pre-study consultations to gain insight about sea-ice
conditions and bear distribution. We also took past capture locations (Taylor et al. 2009)
into account when searching the sea ice, adjacent coastal areas, and small islands of

our study area (Figs. 2b and 3).

Searches for bears were conducted at approximately 100 - 120 m above sea
level, and at average speeds between 120 - 150 km per hour. To minimize potential
sampling bias, and to allow replication of this study, we used a semi-structured
sampling approach. Generally, we flew transect lines across the sea ice and small
islands with search intensity proportional to apparent bear activity (or bear presence).
When signs of bears (e.g., tracks, bears, seal kills) were rare or plentiful, search
transect lines reflected that with further (i.e., 11 - 16 km) or nearer spacing (i.e., 7 - 10
km), respectively. In that fashion, we were able to cover large sections of the study area
efficiently (Fig. 3). We decided to fly our survey transects from east to west and vice
versa whenever possible, and to be perpendicular to suspected density gradients based

on local knowledge, past capture and hunter-provided harvest locations.

Once we located a bear, a small sample of tissue (<5 mm diameter), mostly skin
with some adipose tissue attached to it (Pagano et al. 2014), was taken using a biopsy
dart. All bears except cubs-of-the-year (COs) were darted in the rump area from an
approximate distance (or altitude) of 3 - 7 m. COs in early spring are still small and
easily confused (Atkinson and Ramsay 1995, Robbins et al. 2012), and therefore were
not darted to avoid possible injury and the splitting-up of family groups. Every bear that
was biopsied received a unique field identification number so that the genetic results

and our field data could be cross-referenced and linked.

The biopsy darts are designed to fall to the ground after impact and can be
retrieved without handling a bear. The effectiveness of these darts for sampling polar
bears has been previously demonstrated (Pagano et al. 2014, GN, unpublished data

and reports, SWG 2016). The darts are quick and easy to use and require less pursuit
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of bears than live-capture operations. On average, it took less than 4 minutes from
when a bear was initially spotted to the time when the dart was picked up after darting a
bear (GN, unpublished data). The design and relatively low velocity of the dart means
that risk of injury to a bear is minimal. Typically, bears show no or very little response to
the impact of the dart and are left with no obvious visible mark. In order to facilitate easy
spotting of darts on the ice or in deeper snow, a 10 - 15 cm long and ~2 cm wide strip of
brightly colored flagging tape (C.H. Hanson, Naperville, IL; or Johnson, Montreal, PQ)

was tied and wrapped around the distal end of the dart.

In addition to collecting the biopsy sample, we recorded the date, time and
location of each observed bear (or group of bears), body condition based on visual
assessment using a standardized fat index (e.g., Stirling et al. 2008; a scale from 1 - 5
with 1 being skinny, 3 average and 5 obese), specific markings or characteristics, group
size or litter size, the estimated field age class (e.g., CO, yearling (C1), 2-year old,
subadult [approx. 2 - 4 years], adult [approx. = 5 years]) and estimated gender. Both
field age-class and gender estimated included a confidence qualifier (i.e., a = high
confidence; b = low confidence). Field age-class and gender throughout this project
were assessed remotely from the helicopter at altitudes between 3 - 7 m by four
experienced observers. When we encountered mothers and their dependent young, we
distinguished COs, C1s, and 2-year old offspring based on their size relative to their
mother and physical features (e.g., blood or fecal/urine stains, scars) to a) assign them
to a field age class, and b) avoid sampling the same individual more than once.
Additional cues such as body size of the individual bear in relation to its surrounding or
group members, body shape and proportions, presence of scars, secondary sexual
characteristics, observation of urination, and gait were all used to estimate gender and
age-class. Genetic microsatellite analysis was used later to confirm the gender of each

sampled bear (see section Genetic analysis).

When field age class and gender of a bear were initially assessed with low
confidence, additional field notes were taken. For example, young subadult male bears

and younger adult females are at times difficult to discern from the air when they are
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solitary. If we thought that the encountered bear was a young adult female, but were
uncertain (e.g., confidence classifier “b”) then we also noted what this bear could be as
alternative — in this case “maybe a young subadult male”. When genetics confirmed the
field estimate of sex, we assessed the identity of the bear as recorded initially. If the
genetics returned a different sex, we reviewed our notes and concluded that the bear, in
this example, must have been a young subadult male. Lastly, we recorded factors that
may have influenced detection probability during sightings, including weather conditions
(e.g., cloudy, clear, sun glare), bear activity when first observed, and sea-ice
characteristics in general and within the immediate vicinity (~ 30 m) of an individual bear

that may affect detection (e.g., sea ice type: flat, intermediate, rough multi-year ice).

Our work combined data collected during the genetic biopsy sampling sessions
from 2015 - 2017, data from the previous capture-mark-recapture study conducted
between 1998 - 2000, sporadic live-captures conducted from 1976 - 1997, and harvest
recovery data for the entire period 1976 - 2017 (Peacock et al. 2012).

Sampling — recovering previously marked bears through harvest

To detect the recovery of previously individually identified bears (e.g., when bears were
marked either during the initial mark-recapture study from 1998 - 2000, or from a
previous biopsy-darting field season) by hunters, small muscle tissue samples were
collected from all bears harvested in GB and surrounding subpopulations such as MC,
Lancaster Sound (LS) and Foxe Basin (FB) throughout the duration of the current
biopsy darting study (i.e., April 2015 - May 2017). Polar bear harvesting occurs
throughout the year and these samples were stored in 2 ml cryovials (ThermoScientific,
Nalgene long-term storage cryogenic tubes) at - 20°C after submission to our laboratory

until sample preparation and analyses.
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Sampling - recovered bears from past population study

We examined captures and recaptures from the 1998 - 2000 population inventory,
removed bears that we knew were dead (e.g., through a recovered ear tag or tattoo by
harvest) and selected the remaining individuals that could be still alive (e.g., < 34 years
of age) in 2015 for genetic analyses. Samples (e.g., ear plugs from punching a hole
through the pinna so that unique identification ear tags can be applied) of captured and
re-captured bears from the initial study had been stored in cryovials at - 20°C until

preparation for genetic analyses.

Sample preparations

We used the same method to prepare all field and laboratory tissues or biopsy samples.
Briefly, a lentil-size piece of skin (~ 1 - 1.5 mm thick) or tissue was obtained from either
the biopsy sample, the ear plug, or the muscle tissue using a scalpel blade (# 20) then
transferred onto a shipping card (Avery, 70 x 35 mm) and attached with scotch tape.
Each sample card was labelled with the unique bear identification number, placed into a
coin envelope (57 x 89 mm), and left to dry at room temperature for up to 3 days. The
dried specimens where then sent to Wildlife Genetics International Inc. (Nelson, British

Columbia) for individual genotyping and sex determination.

Genetic analysis

DNA was extracted from tissue with QIAGEN DNeasy Blood and Tissue Kits (Qiagen,
Inc.). The tissue samples were genotyped at eight previously published dinucleotide
microsatellite loci (REN145P07, CXX20, MUS50, G10B, G10P, G10X, MU59, G10H;
Paetkau and Strobeck 1994, Paetkau et al. 1995, 1998, Taberlet et al. 1997, Breen et
al. 2001, Ostrander et al. 1993). Analysis of individual identity followed a 3-phase
protocol previously validated for bears and described elsewhere (Paetkau 2003, Kendall
et al. 2009).
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To select markers for the analysis of individual identity, we used allele frequency
data from approximately 1700 polar bears for which complete 20-locus genotypes
existed before the genetic mark-recapture study began (GN, unpublished data). We
ranked the 20 microsatellite markers in the dataset by expected heterozygosity. The
eight most variable markers that could be analyzed together in a single sequencer lane
were selected for use. These surpassed the required standard for marker variability
(Paetkau 2003). In addition to the eight microsatellite markers, we analyzed sex, using a
ZFXIZFY marker. We searched the dataset for genotype matches that seemed unlikely
based on our field data. In each case, three extra markers were added to the genotypes
to lower the probability of chance matches between individuals. The extra loci confirmed
these matches. Once the genotyping and error-checking was complete, we defined an

individual for each unique eight locus genotype.

Sea-ice metrics

Other population studies have identified relationships between the spatial and temporal
availability of sea ice and demographic parameters for polar bears (Regehr et al. 2007,
Rode et al. 2012, Laidre et al. 2020). March and September mean ice concentrations
were calculated for the entire GB area for each day sea-ice data were available and
then averaged across 1979 - 2016 (Environment and Climate Change Canada 2018).
We calculated the number of days between the sea ice retreat and sea ice advance in
calendar year t using the transition dates when ice concentration dropped below, and
exceeded, respectively, the midway point of sea ice concentration between the March
and September mean (Environment and Climate Change Canada 2018). For the GB
area, this transition sea-ice concentration was 63% (Environment and Climate Change
Canada 2018). We describe the annual interval that sea-ice concentration was below
the transition threshold as the “low-ice days” (Fig. 4). To evaluate the potential
relationships between sea ice and the status of GB polar bears, we analyzed several
metrics (e.g., body condition, recruitment, and survival) of bears in year t as a function

of the duration of low-ice days in year -1.

24



Body Condition Score

We compiled body condition score (BCS) data from two distinct time periods of mark-
recapture population sampling in GB. Bears were assigned a BCS on ascale of 1 -5
with 1 being skinny and 5 being obese (Stirling et al. 2008) through physical handling
and capture (1998 - 2000) or aerial observation during biopsy sampling (2015 - 2017).
All BCS observations occurred in April and May. Sex, age, and reproductive classes
were assigned during physical handing during 1998 - 2000 and ages were determined
based on previous capture history, known birth year, or from tooth analysis (Calvert and
Ramsay 1998). During the biopsy sampling period, classification was done at
approximately 3 - 7 m above the ground with sex verified by subsequent genetic
analysis (SWG 2016). Observers who participated in classifying age class and sex
during biopsy sampling had either participated in both sampling periods or were

experienced in physical capture-mark-recapture studies.

The BCS raw scores were binned into 3 classes: ‘poor’ (1 - 2), ‘average’ (3), and
‘good’ (4 - 5) to follow recommended monitoring schemes (Stirling et al. 2008,
Vongraven et al. 2012) and facilitate comparison with other studies (SWG 2016, Laidre
et al. 2020). Like previous studies, we did not include dependent offspring in the BCS
analyses because their body condition is dependent on maternal condition (SWG 2016).
We excluded within-year observations of the same individual but retained observations

of the same individual in different years.

We modeled BCS using ordinal logistic regression (Venables and Ripley 2002)
and included period as an indicator of sampling period (early = 1998 - 2000 or late =
2015 - 2017). Reproductive status, age, and sex were combined into the four-level
categorical variable reproclass (ADM = adult male, ADFI = independent adult female,
ADFWO = adult female with offspring, and SUB = subadults of both sexes), and
sampling day of year (jul_cap_day) were included as a continuous covariate to reflect
the amount of time bears had on their preferred sea ice hunting platform before being

sampled in year t. The sampling periods in this study also coincided with the annual
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seal pupping period, which is known to be prime feeding period for bears (Pilfold et al.
2012, Reimer et al. 2019). Thus, we predicted that increased time on the ice prior to
sampling would be associated with higher BCS. The number of low-ice days (icetm1t.1)
was included to evaluate the hypothesis that interannual variation in BCS was related to
sea-ice availability in the previous year. We selected a global model that reflected
biological and environmental variables we hypothesized, or that have been shown in
other studies, to be related to BCS (Rode et al. 2012, SWG 2016, Laidre et al. 2020).
Finally, given our interest in evaluating whether different reproductive classes and
genders had varying BCS based on the amount of time they spent on the sea-ice during
the months immediately prior to observation (jul_cap_day), and whether this relationship
was different between our two sampling periods (period), we included a three-way
interaction between reproclass, jul_cap_day, and period. Once the global model was
selected, we performed a backwards and forwards model comparison (stepAlC;
Package MASS in the R programming language [R Core Team 2019]) to obtain the
best-supported final model (AAIC < 2) (Table 1). We performed Lipsitz and Hosmer-
Lemeshow tests to evaluate fit of the global ordinal regression model (p > 0.1;
Fagerland and Hosmer 2017). Best-supported model covariates were considered
significant at p < 0.05 (Wald X2 tests) and predicted probabilities for each BCS class

were calculated based on the suite of final-model covariates.

Reproduction

We evaluated reproductive indices for polar bears in GB using data from physical
captures 1998 - 2000 and biopsy sampling 2015 - 2017. We used reproductive metrics
that have been identified as important for monitoring polar bears (Vongraven et al.
2012). First, we CO and C1 litter size as a function of biological, environmental, and
temporal factors using logistic regression. We considered litter size (/s) for adult female i
in year t to be a binary response variable (i.e., Isi = 1 or 2). Analyses for CO and C1
litters were performed separately using a three-step modeling approach, although we
note that the CO and C1 litter size data were not independent due to potential repeated

measures and correlations (i.e., C1 litter size in year t is likely a function of CO litter size

26



in year t-1). We created a general model that included the main hypothesized sources
of variation in the data. General models were simple due to small sample size. To
ensure the general model was a suitable starting point for model selection, we
evaluated goodness-of-fit (GOF) using Hosmer and Lemeshow tests (Hosmer et al.
2013). Second, we developed a candidate model set representing all combinations of
main effects and interaction terms in the general model, with a marginality constraint to
ensure that interactions were only included if the corresponding main effects were
included. Third, we performed model selection using Akaike’s Information Criterion
adjusted for small sample size (AlCc) and then estimated model-averaged parameters
for all models with AAICc < 4 (Burnham and Anderson 2002). Modeling was performed
in the R programming language version 3.5.2 (R Development Core Team 2016) using

package MuMin (Bartén 2018) for multi-model inference.

The general model for CO litter size was Isi = So + B1 periodit + B2 icetm1;t + 33
BCSi + B4 monthit + Bs periodit x monthi;, where period; is a two-level factor indicating
whether the observation of adult female i in year t was in the early or late period (1998 -
2000 and 2015 - 2017, respectively); icetm1; is the duration of the low-ice days in
calendar year t-1 (see section Sea-ice Metric) for a polar bear observed in calendar
year t; BCSit is a three-level factor representing the body condition score of the adult
female at the time of observation (see section Body Condition Score); monthit is a two-
level factor indicating whether a bear was observed in April or May; and periodit x
monthi is an interaction term allowing the month effect to potentially differ between the
early and late periods (e.g., because within-year temporal variation in litter size could
change due to changes in sea-ice conditions, den emergence date, etc.). We
hypothesized that litter size would be negatively correlated with icetm1 (Laidre et al.
2020), positively correlated with BCS (Derocher and Stirling 1998), and negatively
correlated with month because observations later in the spring reflected additional time

in which cubs could die.

The general model for C1 litter size was Isi = Bo + 81 periodi: + B2 icetm1;: + B3
BCSi, where definitions of the predictor variables are the same as in the model for COs.
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We did not include the predictor monthi: because individual C1 survival is generally high
(e.g., Regehr et al. 2017) and we did not expect litter size to change between April and

May.

After evaluating patterns in litter size, we calculated the mean number of
dependent young (CO or C1) per adult female and evaluated differences between time
periods. We also evaluated litter production rate, defined as the proportion of adult
females that are available to breed in year t that produce a litter of CO in year t+1
(Taylor et al. 1987). These metrics have been used as indices of productivity for other
polar bear subpopulations (e.g., Peacock et al. 2013, Regehr et al. 2015). We quantified
uncertainty using a nonparametric bootstrap procedure with 1,000 iterations during
which observations of individual polar bears were resampled with replacement and the

three reproductive metrics were calculated from the resampled data.

Survival

We used the Burnham capture-recapture model (Burnham 1993) in Program MARK
(Cooch and White 2019) to analyze live-observation and dead-recovery data for the GB
subpopulation. Live observations consisted of physical captures during which bears
were assigned an individual identification number, or the identity of a previously
captured bear was recorded; and biopsy sampling during which individual identification
was determined from genetic analysis of a tissue sample (see sections above about
recovering samples of bears through harvest and from the previous study). Live
observations were conducted under random sampling protocols that attempted to
search the entire area within the GB subpopulation boundary in 1998 - 2000 (physical
captures) and 2015 - 2017 (biopsy sampling). Additionally, bears were physically
captured and released each year 1976 - 1978, and sporadically during the period 1979 -
1997. Because research conducted from 1976 - 1997 did not follow a sampling protocol
designed to evaluate demography, we included initial captures from this period but did
not include recaptures of previously marked bears. This approach has been used in

other analyses (e.g., Taylor et al. 2009) to increase the number of marked bears without
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introducing heterogeneity into recapture probabilities, which can result in biased
parameter estimates (Penaloza et al. 2014). Because recaptures were excluded or did
not occur in some years, within the Burnham model we fixed recapture probability to O
in 1976 - 1997 and 2001 - 2014. Throughout the entire study period 1976 - 2017, dead-
recovery data were obtained from hunter reports of research-marked bears and genetic

analysis of tissue samples from bears that were harvested.

The Burnham model is a common choice for estimating survival and abundance
of polar bears (SWG 2016). Parameters in the model are survival (S; the probability of
surviving interval t to t+1), recapture probability (p; the probability of re-observing a live
marked animal), dead reporting probability (r; the probability that an animal which dies
is killed by humans and reported to authorities), and fidelity (F; the probability that an
animal does not permanently emigrate from the sampling area and remains available for
live observation in future years). We limited our analyses to bears age = 1 year (i.e.,
C1s and older) because in the 2010s most COs were not biopsy darted or individually
identified.

We developed a candidate model set based on combinations of parameter-
specific submodels, with the structure of each submodel informed by hypotheses about
polar bear biology and study design. We considered 16 submodels for S (Table 2). The
temporal factor year allowed survival to differ between 1976 - 2004 and 2005 - 2017.
We chose these year blocks to evaluate the potential influence of habitat changes in the
past decade (Environment and Climate Change Canada 2018) and because total
allowable harvest (TAH) for the GB subpopulation was increased in 2004 (see section
Introduction). The two-level factors sex (female vs. male) and sub (C1s and subadults [2
- 4 year] vs. adults [age = 5 year]) were included to allow sex- and age-specific variation
in survival (e.g., Regehr et al. 2007). The covariate icetm1, calculated the same as for
reproductive analyses, was included to evaluate the hypothesis that interannual
variation in survival was related to sea-ice availability in the previous year. We
considered five submodels for r that included sex and year to reflect sex-specific
harvest and potential changes in harvest mortality associated with changes in harvest
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level. The four submodels for p included sex to allow potential variation in recapture
probability resulting from sex-specific habitat selection or movement patterns (Laidre et
al. 2013), and year to accommodate different levels of sampling effort in the 1990s and
2010s. We did not include a submodel with annual variation in p because sample sizes
were similar within each three-year block of intensive capture-recapture research. The
four submodels for F included sex and year. Unlike Taylor et al. (2009), we estimated F
rather than fixing it to 1 because bears captured in the GB management unit have been
harvested in adjacent subpopulations, suggesting some degree of permanent
emigration (see section Discussion - Abundance). Each submodel was constructed as a
linear function, on the logit scale, of the various factors, covariates, and interaction
terms discussed above. We fitted all possible combinations of the parameter-specific
submodels in Program MARK (Cooch and White 2019) accessed through the R
programming environment (R Core Team 2019) using the package RMark (Laake
2013).

We performed model selection and multimodel inference using QAIC.: (Burnham
and Anderson 2002). We used the overdispersion factor ¢ = 1.2, calculated as the ratio
of live observations of dependent cubs (i.e., C1s and two-year-old cubs still
accompanying their mothers) to total live observations (Taylor et al. 2009). For
validation, we derived a separate estimate of ¢ using the parametric bootstrap
procedure in Program MARK (Cooch and White 2019) with the general model
S(yeartsex+year.sex)r(yeartsex+year.sex)p(year+sex)F(sex), where “+” represents an
additive effect and “:” represents an interaction. The bootstrap estimate of ¢ was 1.2,
suggesting that our empirical estimate adequately reflected extrabinomial variation in
the data. Model-averaged parameter estimates were derived from all candidate models
with AQAIC. < 4. Our estimates of S reflected harvest mortality, so we derived
estimates of un-harvested survival as S*= S + rx (1 - S) (Peacock et al. 2013) and
estimated variance via the delta method (Taylor et al. 2008). This equation assumes
that harvest of all marked bears is reported, and that harvest mortality is additive (i.e.,

that no harvested bears would otherwise have died during a given interval).
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Abundance

We used Horvitz-Thompson type estimators (McDonald and Amstrup 2001) to derive
abundances in year t as N, = n,/p, , where n, is the number of individually identified
animals observed alive in year ¢, and p, is a model-averaged estimate of recapture
probability in year t. To estimate abundance of bears age = 1 year we stratified the
subpopulation by sex and summed the female and male estimates, which was
necessary to accommodate sex effects in recapture probability. Finally, we adjusted
annual abundances to include approximate numbers of COs by adding the product
(NAFCO x [s€0), where NAFCO is the estimated number of adult females with CO litters in
year t, and Is°° is overall mean CO litter size. We used the delta method to construct
variance estimates for annual estimates of total N and for average estimates of total N
over several years. In doing so, we assumed that estimates of recapture probability and
CO litter size were independent. Note that abundance estimates from a capture-
recapture framework that allows permanent emigration, but not temporary emigration,
may not represent the number of animals within the sampling area at a given point in
time. Specifically, abundance estimates from the current study represent the
“superpopulation”, defined as the group of animals that are alive and have a non-
negligible probability of occurring within the sampling area, regardless of their actual
location at a particular time. In other words, the superpopulation estimate in year ¢
reflects temporary emigrants (i.e., animals that are outside of the GB management unit

in year t but may return in future years).

Population growth

We used estimates of S and S* from live-recapture dead-recovery modeling, together
with estimates of litter production rate and CO litter size, to estimate intrinsic population
growth rate (gr) using a 10-stage matrix-projection model based on the life history of
polar bears (Regehr et al. 2017). Because we did not estimate CO survival in the current
study, we used the mean estimate of 0.889 (SE = 0.179) for the period 1976 - 2000

from Taylor et al. (2009) for all matrix calculations. We estimated var(gr) by generating
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10,000 correlated samples of the input vital rates using the model-averaged variance-
covariance matrix for sex- and age-specific estimates of survival. We assumed that the
correlation structure for CO survival was the same as for subadults, that litter production
rate and CO litter size had a correlation coefficient of 1, and that there was no
correlation between survival and reproductive parameters. Estimates of gr represent

asymptotic intrinsic growth rate at a stable stage distribution.

5. RESULTS

General overview

During research operations in 2015 - 2017, we spent an average of 103 hours of flying
in April and May each year in search of polar bears across the sea ice, with an average
distance flown per year of about 12,200 km (Table 3, Figs. 2 and 3). The number of
bears encountered during each survey season was similar, with a mean of 170

observed bears per field season.

The GB study area is vast and consists of differing ice types (Barber and lacozza
2004). The distribution of bears during the 2015 - 2017 study appeared to be more
uniform across the study area as compared to 1998 - 2000 when bears were
encountered in higher concentrations east of the Boothia Peninsula and near the west
shore of Melville Peninsula (Figs. 1 - 3). Moreover, there appeared to be no bear
encounters directly north of Committee Bay during the 1998 - 2000 study, in contrast to
our recent observations. During both studies no bears were encountered in the lower

section of Committee Bay (Fig. 2).

Samples examined

We collected a total of 406 biopsy samples during research operations in 2015 -

2017. Of these, 397 (97.8%) contained sufficient material for genetic analysis. We
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identified 10 GB bears that were previously captured during the 1998 - 2000 study
(Taylor et al. 2009), and 1 LS bear that was 22 years old in 2017 when it was sampled.
We also identified 7 individuals that were previously sampled during the MC study
between 2014 - 2016. Overall, 324 individual bears were identified from these field
samples. Some bears were resampled within the same season: 18 bears were sampled
twice, 2 bears were sampled three times, and 1 bear was sampled four times
(representing 5% of all successful samples). Re-sampling of the same individual within
the same field season was low and likely occurred because weather prevented
coverage of a large area within a short time frame, allowing bears to move over longer
distances. Biopsy sampling leaves no visible marks on the individual animal as is the
case with traditional mark-recapture studies (e.g., Peacock et al. 2013) thus it is

impossible to avoid some re-sampling.

Through the harvest sampling program, we submitted 1704 samples between
2005 - 2017 from GB and neighboring subpopulations (338 GB, 701 FB, 402 LS, 47
MC, and 216 with unknown subpopulation) for genetic analyses. Twenty-five bears from
the biopsy sampling sessions were harvested and recovered, as well as 8 previously
marked bears from the 1998 - 2000 study. Those 8 bears were recovered in GB (6), MC
(1) and LS (1). The 6 recovered bears in GB were identified through genetic testing

because no ear tags and tattoos were reported.

Field sampling activities

Biopsy sampling activities on the sea ice went very well. The darts do not leave a mark
when bears are darted in the rump, and most bears do not react to the impact of the
dart. Many of the adult males move very slowly away once darted, if at all. The colored

flagging tape attached to the end of the dart makes dart retrieval easy and quick.

During our survey flights, additional observers besides the pilot and biologist
were on board the helicopter. In order to safely maneuver during darting, some
observers had to be safely dropped off once a bear was seen to reduce weight, but

33



before the darting activities began. It took the crew, on average, 4.3 min (+ SE; 0.19;
range: 2 - 8 min; n = 62) from the time a bear was observed for the first time (e.g., at
times > 1 km from the helicopter) and when the additional observer was picked up
again. The direct darting activities involving the safe approach of the bear, darting the
bear, and dart retrieval took an average of 2.0 min (£ SE; 0.11; range: 1 - 5 min; n = 62;
GN, unpublished data).

Body condition score

Body condition scores were higher between 2015 - 2017 compared to 1998 - 2000 (n =
626; x?>= 5.5, p = 0.02; Fig. 5, Table 4). This was reflected in a decrease in the
proportion of bears in poor condition (Ppoor) and an increase in the proportions of bears
in average and good condition (i.e., Ppoor = 0.31 for early period vs Ppoor = 0.07 for the
late period; Fig. 5; Table 4). Adult females with offspring (Ppoor = 0.28) and subadults
(Ppoor = 0.26) were more likely to be in poor body condition compared to other age and
reproductive classes (mean Ppoor for ADFl and ADM = 0.11; x>=11.4, p < 0.01, Fig. 6).
For females with dependent offspring, increasing amounts of time on the ice before

being sampled (jul_cap_day) was associated with higher BCS (x?= 9.0, p < 0.05).

In the early period, bears were more likely to be in poor condition as icetm;.1
increased (icetm = 70 d: Ppoor early period = 0.24 and icetm = 104 d: Ppoor early period = 0.39; X?
=13.5, P <0.001). The opposite was true in the late period; the probability of being in
poor condition decreased as icetmy.sincreased (icetm = 70 d: Ppoor late perioa = 0.12 and
icetm =104 d: Ppoor ate period = 0.03).

Reproduction

We observed 99 adult females with CO litters during intensive capture-recapture studies
conducted in 1998 - 2000 and 2015 - 2017 (Table 5). The general model for CO litter
size provided an adequate fit to the data (Hosmer and Lemeshow test: X2 =6.91, df = 8,
P = 0.55). The candidate model set included eight models with AAIC. < 4, from which
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model-averaged parameter estimates were derived (Table 6). Low importance scores
(i.e., sums of normalized AIC. weights for models that included a variable) indicated a
lack of support for variation in CO litter size as a function of our proposed predictor
variables (Table 6). The low-AlC: model included one parameter (i.e., intercept only; B =
0.43, SE = 0.21, P = 0.04). Overall mean CO litter size was 1.61 (95% CI = 1.51 - 1.70).

We observed 80 adult females with C1 litters during intensive capture-recapture
studies conducted 1998 - 2000 and 2015 - 2017 (Table 5). The general model for C1
litter size provided an adequate fit to the data (Hosmer and Lemeshow test: X2 = 5.96,
df =7, P=0.54). The candidate model set included five models with AAIC. < 4, from
which model-averaged parameter estimates were derived (Table 7). Low importance
scores indicated a lack of support for variation in C1 litter size as a function of our
proposed predictor variables (Table 7). The low-AlCc model included one parameter
(i.e., intercept only; 8 = 0.10, SE = 0.23, P = 0.65). Overall mean C1 litter size was 1.53
(95% Cl =1.41-1.64).

The other reproductive metrics for GB polar bears were similar, or slightly lower,
in 2015 - 2017 compared to 1998 - 2000. Mean number of COs per adult female was
0.51 (95% CI = 0.39 - 0.64) for the 1990s and 0.43 (95% CI = 0.32 - 0.44) for the 2010s,
which corresponds to a probability of 0.85 that values were smaller in the 2010s. Mean
number of C1s per adult female was 0.37 (95% CI = 0.27 - 0.48) for the 1990s and 0.36
(95% CIl =0.26 - 0.47) for the 2010s, which corresponds to a probability of 0.54 that
values were smaller in the 2010s. Mean litter production rate was 0.76 (95% Cl = 0.48 -
1.0) for the 1990s and 0.64 (95% CI = 0.41 - 0.98) for the 2010s, which corresponds to
a probability of 0.71 that values were smaller in the 2010s. Note that the ratio estimator
we used to calculate litter production rate was different from the estimator used by
Taylor et al. (2009), which required assumptions about litter loss and population growth

rate.
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Demographic analyses

Survival - The capture-recapture data contained 987 live observations of individually
identified polar bears and 139 dead recoveries of research-marked bears during the
period 1976 - 2017 (Table 8). The candidate model set included 1280 live-recapture and
dead-recovery models representing combinations of the parameter-specific submodels.
Of these, 104 models had AQAIC:. < 4, indicating relatively high model-selection
uncertainty. To evaluate the explanatory power of the various factors, covariates, and
interaction terms in each parameter-specific submodel, we calculated importance
scores defined as the sum of QAIC. weights for all submodels containing a given term
(Table 9). Importance scores for survival (S) suggested strong support for a sex effect
and for a step change between the year blocks 1976 - 2004 and 2005 - 2017, relatively
weak support for an age effect, and little or no support for interannual variation in
survival in relation to our sea-ice metric. Importance scores for recovery probability (r)
provided weak to moderate support for a sex effect and a step change between year
blocks. Finally, importance scores for recapture probability (p) and site fidelity (F)

provided little or no support for sex or temporal effects.

Our model-averaged parameter estimates were consistent with patterns that
would be expected based on the importance scores for the various terms (Table 10).
Point estimates of un-harvested survival (S*) increased for females, and decreased for
males, between the year blocks 1976 - 2004 and 2005 - 2017. Point estimates for r
decreased slightly for females and increased slightly for males. Point estimates of F
ranged between 0.93 - 0.99, suggesting relatively high fidelity to the GB management
unit. Due to sampling uncertainty and potential process variation, no temporal changes

in parameter estimates were statistically significant at an alpha level of 0.05.

Abundance - Mean model-averaged estimates of total subpopulation abundance,
including numbers of COs, were 1610 (SE = 266) for 1998 - 2000 and 1525 (SE = 294,
95% CIl =949 - 2101) for 2015 - 2017. Based on a randomization procedure, this

corresponds to a probability of 0.57 that abundance of the GB subpopulation was
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approximately stable or increasing (subjectively defined as N2015-2017 = 0.9% N1998-2000),
and a probability of 0.43 that abundance was declining (defined as N2o15-2017 < 0.9%
N1998-2000). Our estimate of mean abundance for 1998 - 2000 was very close to the
estimate of 1592 (SE = 361) for the same period from Taylor et al. (2009).

Population Growth — The time-constant estimate of asymptotic intrinsic population
growth rate (gr) for the period 2005 - 2017, calculated using estimates of total survival
(S), was 0.06 (95% CI =-0.06 - 0.12). The estimate of un-harvested growth rate for the
period 2005 - 2017 was gr = 0.07 (95% CI = -0.05 - 0.13). This suggests a strong
potential for growth in the absence of harvest, although precision was low. For the
period 1976 - 2004, estimates of harvested and un-harvested gr were 0.03 (95% CI = -
0.07 - 0.09) and 0.05 (95% CI = -0.04 - 0.10), respectively. Although comparison is
complicated by different model structures and datasets, these values are similar to the
corresponding point estimates of gr = 0.02 and 0.06 for the period 1976 - 2000 reported
in Taylor et al. (2009).

6. DISCUSSION

General

The GB study area experienced drastic sea ice changes over the past decades (Barber
and lacozza 2004, Stern and Laidre 2016, Environment and Climate Change Canada
2018). The quantity of multi-year sea ice has declined across the Canadian Archipelago
(Mudryk et al. 2018, Perovich et al. 2018, Richter-Menge et al. 2018) and the fall freeze
and spring thaw cycles in GB changed significantly, extending the period between sea-
ice retreat and sea-ice advance by 16 days per decade (Stern and Laidre 2016).
Moreover, the mean summer sea-ice concentration (June to October) has been
decreasing by 9% per decade (Stern and Laidre 2016). As recently as the 1980’s, the
GB region was characterized by 40 - 50% multi-year ice during the summer, but this

amount has declined to less than 10% between 2011 and now (Environment and
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Climate Change Canada 2018) and the shift is predicted to continue (Sou and Flato
2009, Hamilton et al. 2014). The observed changes from multi-year to annual sea ice
result in declining sea ice thickness. Younger and thinner sea ice is more mobile and
susceptible to mechanical wind forcing. Annual sea ice is also more vulnerable to
complete melting in the summer which contributes to the observed decrease in summer
sea ice extent. (Richter-Menge 2018, Perovich et al. 2018). This reduction in sea ice
results in the absorption of more heat by the upper ocean (Richter-Menge 2018). While
sea ice loss overall is considered detrimental to the persistence of polar bears, in the
short term, it may have beneficial effects in some parts of the high Arctic since many of
the observed sea ice changes have been associated with greater marine productivity
(Derocher et al. 2004, Hader et al. 2014, Frey et al. 2018).

Abundance

Our estimate of mean abundance for the period 1998 - 2000 was 1610 (SE = 266),
which is very similar to the estimate of 1592 (SE = 361) for the same period from Taylor
et al. (2009). The new mean abundance estimate of 1525 (SE = 294) for the period
2015 - 2017 corresponds to a probability of approximately 0.57 that the GB
subpopulation has remained approximately stable or increased despite observed sea-
ice changes. We suggest that abundance estimates from 1998 - 2000 and 2015 - 2017
are likely an accurate portrayal of trends in abundance given the consistent
methodology between the intensive capture-recapture efforts. Taylor et al. (2009)
suggested that the subpopulation could sustain a quota increase from 40 to 74 bears
per year which was instituted in 2004/2005. The 74-bear quota was rarely filled over the
past 14 years with an average of 62 bears per year (22 females and 40 males) removed
from the subpopulation. The sex ratio of removed bears was 64.3% male in keeping
with the 2:1 sex selective harvest management system in place in Nunavut during that
time (range: 56.7 - 72.1% male for the 2004/2005 — 2016/2017 harvest seasons; GN,
unpublished data).
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The mean point estimate of the proportion of females among independent polar
bears (i.e., age = 2 years) increased from 0.57 for the period 1998 - 2000 to 0.61 for the
period 2015 - 2017. This appears consistent with the estimates of harvest recovery
probability and the estimated differences in total, and un-harvested, survival between
females and males. This finding may suggest that the selective harvest of polar bears at
a 2:1 male-to-female ratio has resulted in a gradual depletion of adult males in the
subpopulation, which is consistent with model-based predictions of declining male
numbers under a sex-selective harvest (McLoughlin et al. 2005, Taylor et al. 2008,
Regehr et al. 2015). We suggest that this effect could be mitigated by lowering the TAH
while maintaining a sex-selective harvest. Alternatively, maintaining the current TAH,
but switching to a 1:1 sex ratio for several years could also mitigate the gradual
depletion of males but would increase the risks of overharvest given that adult female
bears are the most important contributors to population growth (Eberhardt 2002, Hunter
et al. 2010). We recommend that a more thorough harvest risk assessment be
conducted to further investigate this and other issues related to the sustainability of
current removal levels from the GB subpopulation (e.g., change in carrying capacity and

environment over time; Regehr et al. 2017).

The GB study area has an estimated density of 8.9 bears per 1000 km? based on
the current abundance estimate, which is the highest, currently known, density of polar
bears within the subpopulation boundaries recognized by the IUCN Polar Bear
Specialist Group (Durner et al. 2018). It is more than 5 times the median density of 14
subpopulations for which abundance estimates exist (Hamilton and Derocher 2018). It is
also important to note that our estimates of abundance from the current study, as well
as from the past study (Taylor et al. 2009), represent the “superpopulation”. A
superpopulation is defined as all the animals with a chance (non-negligible probability)
of occurring within the GB management boundary, regardless of where the animals
were located at any given sampling occasion (e.g., Schwarz and Anarson 1996). Thus,
estimates of superpopulation size in year t likely reflect some animals that were
temporary emigrants in year t. We were not able to directly estimate temporary

emigration from the sampling area (Cooch and White 2019) because our sample sizes
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were not sufficiently large to do so, and there are no recent radio-telemetry data to
provide location and movement data. However, recoveries of previously marked bears
in other subpopulations through the harvest sampling program indicate that movement
into and out of GB is likely occurring (Fig. 7). Therefore, our estimates of abundance are
likely larger than the actual number of animals within the GB subpopulation boundary at
any given time. This should be taken into consideration when using these findings to
inform management decisions. For example, if capture-recapture analyses are
performed independently for multiple adjacent subpopulations that experience
exchange of animals, the sum of the estimates of superpopulation size will be larger
than the actual total number of bears in the subpopulations (i.e., there will be “double
counting” of some bears). This could lead to cumulative TAH levels that result in
removal of a larger proportion of polar bears each year than was intended based on the

TAH levels for the individual subpopulations.

Population Growth

Our estimates of the population growth rate (gr) for the period 2005 - 2017 based on
total survival (gr = 0.06) and un-harvested survival (gr = 0.07) for the 2010s are high for
polar bears, suggesting strong capacity for growth. Our estimates of gr for the 1990s
were similar to estimates from Taylor et al. (2009), although a direct comparison is
complicated by statistical uncertainty and different modeling structures and datasets.
Note that our estimates of gr for the 1990s had more statistical uncertainty than that of
Taylor et al. (2009) because we accounted for covariance among demographic
parameters, whereas it appears that Taylor et al. (2009) considered variation in the

different demographic parameters to be independent.

The high estimates of gr from this study should be interpreted with caution
because they are based on estimates of total survival. Therefore, they reflect the
potential for biological population growth but not necessarily the trend in the numbers of
polar bears that remain within the GB subpopulation boundary. Indeed, when the

harvested population growth rate for the period 2005 - 2017 is recalculated using
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estimates of apparent survival (i.e., the probability of remaining alive and not
permanently emigrating from the GB management unit) the point estimate is negative
(gr=-0.024; i.e., suggesting that the number of bears within the GB subpopulation
boundary may be decreasing). Direct interpretation is complicated by statistical
uncertainty (e.g., the coefficient of variation for the estimate of gr based on total survival
was 0.79). However, this may suggest that emigration from the GB region is one
explanation for the apparently contradictory findings of (1) a lower point estimate of
abundance for 2015 - 2017 compared to 1998 - 2000 and (2) high point estimates of gr
for 2005 - 2017 that suggest the GB subpopulation was growing during this period. In
other words, it is possible that high estimates of gr based on total survival do indeed
reflect increasing numbers of bears (i.e., there are more births than deaths), but that a
substantial proportion of these bears are permanently emigrating from the GB
management area. As the ice becomes more dynamic in GB and the surrounding areas,
bears may be more dynamic in their movements. Potentially high and variable levels of
immigration and emigration across subpopulation boundaries can directly affect
estimation and interpretation of population growth rate (Peraloza et al. 2014). In some
other subpopulation studies, radio-telemetry data have been critical to resolving these
issues (e.g., Regehr et al. 2018). For regions where radio-telemetry is not available, we
recommend that the best way to reconcile these interpretation challenges and provide
accurate information to inform management is to perform a meta-analysis of the
capture-recapture and harvest recovery data for all subpopulations within the region that

are known to exhibit substantial levels of exchange (e.g., GB, MC, and LS).

Reproduction

Our estimates of reproductive indices (e.g., litter size, offspring per female) are on the
higher end of the range of expected values for polar bears (Baffin Bay: SWG 2016,
Foxe Basin: Stapleton et al. 2016, Western Hudson Bay: Dyck et al. 2017, Southern
Hudson Bay: Obbard et al. 2018, Chukchi Sea: Regehr et al. 2018), suggesting that the
GB subpopulation is currently capable of healthy reproduction. During our genetic

biopsy sampling we were not able to collect data on the numeric age of most bears (i.e.,
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through counting cementum annuli in teeth; Calvert and Ramsay 1998), hence we
cannot comment on age of first litter for females or inter-birth intervals. However, our
estimated number of C1 per adult female of 0.36 in 2015 - 2017 appears to be sufficient
to maintain a viable subpopulation, provided that survival is within the normal range for
healthy subpopulations (Regehr et al. 2015). The number of C1 per adult female (0.36
in this study) is considered a key reproductive parameter (Vongraven et al. 2012,
Regehr et al. 2015) because it integrates cub production and cub survival. This is
especially important when COs cannot be sampled or handled, as in this study (see
Method section above). Our estimates for 1998 - 2000 and 2015 - 2017 suggest that no
significant change in recruitment occurred over time. Declines in reproductive
performance in association with sea ice deterioration have been documented for some
polar bear subpopulations (Derocher and Stirling 1995, Derocher 2005, Rode et al.
2010, Peacock et al. 2013, Rode et al. 2014). As spring sea ice break-up occurs earlier
(which is also associated with later fall freeze-up; Stern and Laidre 2016, Regehr et al.
2016) feeding opportunities for polar bears presumably decrease, leading to poorer
maternal body condition and reduced investment in reproduction. Despite changes in
sea ice conditions over the past decades we did not detect any significant changes in
reproductive output for GB polar bears, although if climate change continues as
predicted (IPCC 2014) there will likely be a threshold beyond which reproduction
declines (Laidre et al. 2020).

Survival

Opposite to what Taylor et al. (2009) found in their study, our estimated survival rates
(total and un-harvested) demonstrated lower survival rates for males than females
(Table 10). Estimates of total (i.e., including harvest mortality) survival for adult females
of 0.95 for the period 2005 - 2017 were high relative to other subpopulations for which
survival estimates are available (Regehr et al. 2018, their Table S3). However, direct
comparison is complicated because most other estimates are of apparent survival which
includes permanent emigration. Similar to our findings for the GB subpopulation, a

recent study documented male survival rates to be reduced for the Baffin Bay
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subpopulation (SWG 2016). We are unaware of why un-harvested male survival may be
declining for GB bears and we recommend this as an important area for research and
monitoring. There also was moderate support for a time-period effect on survival, with
total survival increasing for females and decreasing for males. This should be
interpreted with caution because confidence intervals had substantial overlap. There
was relatively low support for an age class effect in survival, with point estimates of
survival lower for subadults than for adults, although again the Cls overlapped. No
support for variation in survival as a function of the sea-ice covariates we explored was

detected.

Estimates of un-harvested survival for adult females for the period 2005 - 2017
(0.97) were also high. When considered along with the reproductive indices, these
findings suggest that the GB subpopulation remains capable of strong growth. As a
note, estimates of total survival (S) reflect the probability of remaining alive. Estimates
of S directly from the Burnham models are not estimates of apparent survival (i.e., the
probability of remaining alive and not permanently emigrating) because the Burnham
model directly estimates the fidelity parameter F. Unlike Taylor et al. (2009), we did not
fix the fidelity parameter (F) to 1 (i.e., no assumed permanent emigration) based on the
evidence of some movement from GB garnered from harvest recoveries. These factors
suggest that there is some permanent emigration, which should be estimated to reduce
potential bias in estimates of survival and abundance. Estimates of the parameter F
ranged between 0.93 and 0.99 depending on sex and time period, with very large
confidence intervals. Collecting movement data through radiotelemetry would provide
better understanding of the movement into and out of the GB boundaries allowing more

precise estimation of survival and abundance.

Body condition

Bears in GB were in better body condition in the most recent survey from 2015 - 2017

compared to the previous survey in 1998 - 2000. This is in direct contrast to some other
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subpopulation studies that have found decreasing body condition of bears in recent
years (Rode et al. 2012, Stirling and Derocher 2012, SWG 2016, Laidre et al. 2020).
However, polar bear subpopulation ecosystems vary widely. Within GB, multi-year sea
ice predominated until recently (e.g., mid-1990s) when a shift to thinner, annual ice has
occurred (Schweinsburg et al. 1981, Barber and lacozza 2004, Howell et al. 2008,
2009, Sou and Flato 2009, Environment and Climate Change Canada 2018). This shift
to annual ice may facilitate a short-term boost in hunting opportunities for bears as the
ice is thinner and more prone to leads and cracks allowing access to bears’ preferred
prey, ringed seals (Pusa hispida). Indeed, we saw that in the recent time period, as the
duration of low-ice days increased, bears were more likely to be in better condition. This
is counterintuitive when thinking about polar bears’ reliance on sea ice as a hunting
platform. However, the GB ecosystem does not currently experience 100% ice-free
periods and the low-ice days represented concentrations that were 63% or lower (see
Methods: Sea-ice metrics) which are still within the range of preferred polar bear ice
concentrations (Durner et al. 2009). It is worth noting that during the period 2009 - 2014
(Stern and Laidre 2016), the sea-ice area dipped to ~10%. Polar bears come onshore at
concentrations of around 10-15% ice (Cherry et al. 2013) and thus, if sea ice coverage
declines further, we may see a similar negative relationship of body condition and low
sea ice concentration or extent as has been reported for other subpopulations (Regehr
et al. 2007, Rode et al. 2012, SWG 2016, Laidre et al. 2020).

More favorable ice conditions relative to seal hunting, coupled with the seal
pupping period that occurs roughly around mid-April, may account for our finding that
body condition improved for bears sampled later in the field season (Stirling and
Archibald 1977, Pilfold et al. 2014, Reimer et al. 2019). Females with offspring were
much more likely to be in poor body condition compared to the other reproductive
groups. When they were sampled earlier in the year, their probability of being in poor
condition was highest which is unsurprising given the increased nutritional stress this
reproductive class faces due to lactation and parturition. As time progressed, the

likelihood of being in poor condition declined and they were more likely to be rated as
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‘average’ suggesting that access to prey during the prime feeding period in the spring

was beneficial for accumulating nutritional stores.

Similar to previous studies (SWG 2016, Laidre et al. 2020, GN unpublished data
report MC 2020), the differences in body condition we observed are not likely related to
the sampling method. Raw BCS scores were binned into 3 general categories to
account for any potential small biases in observer classifications. Furthermore, in other
similar studies in which comparisons in BCS were made for an earlier time period that
used physical capture to determine BCS and a later time period in which aerial
classifications were done, there were no trends of either method for BCS, suggesting
that there is not an inherent bias in either method for BCS classification (e.g. Kane
Basin: no change in BCS over time, Baffin Bay: decrease in BCS over time, M’Clintock:
increase in BCS over time; SWG 2016, Laidre et al. 2020, GN unpublished data). In this
study, the observer with the most sampling observations participated in both the early
sampling period and recent one. The other observers were experienced and had
participated both in physical capture studies and in aerial observation studies. The
general application of our body condition index during physical handling has been
shown to be a reliable indicator (Stirling et al. 2008). Moreover, there is the potential to
assess the lipid content of the extracted adipose tissue from the biopsy darts (Pagano
et al. 2014, McKinney et al. 2014) which could be used to verify the aerial condition

assessments.

7. MANAGEMENT IMPLICATIONS

The need for continued monitoring

Climate change has affected the sea ice in every polar bear management unit
(subpopulation) (Stern and Laidre 2016; Regehr et al. 2016), including GB. Over time,
ice concentrations and thickness have declined, and the break-up and freeze-up dates
have advanced and delayed, respectively (Stern and Laidre 2016). These changes in
sea ice dynamics can elicit behavioural, nutritional, and demographic changes in bears.

For example, studies in Baffin Bay documented that bears have reduced their home
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range size and are spending more time on shore during the ice-free period with reduced
denning periods (SWG 2016). In other subpopulations, the effects of climate change on
polar bears have been exhibited through reduced body condition, survival rates, and
litter sizes (Regehr et al. 2007, Stapleton et al. 2014, Lunn et al. 2016, Dyck et al. 2017,
Obbard et al. 2016, 2018). These sea ice changes and their impact on bears have only
become apparent because of concerted monitoring efforts of both sea ice and bear

movements over long periods of time.

Body condition, reproduction, and survival may reflect changes on a finer
temporal scale than abundance and can help understand the mechanisms through
which environmental change affects polar bears. The GB subpopulation currently has
several knowledge gaps that present challenges for informed decision making. It is
currently unknown how bears in GB spend their time during the sea-ice minimum (e.g.,
July to October) due to the lack of movement data. Also, the delineation of this
subpopulation is inferred based on movement of collared female bears during the 1990s
(Bethke et al. 1996, Taylor et al. 2001), prior to the large-scale changes in sea-ice
habitat. Recoveries of previously captured, and subsequently harvested, bears indicate
that there is emigration into LS, MC, and FB (Fig. 7), although whether this is
permanent or temporary is difficult to determine without movement data. Note also that
our abundance estimate is for the superpopulation (see Discussion section) which likely

reflects more animals than occur within the GB management boundary.

In respecting Inuit societal values and concerns over physically handling wildlife,
the GN, Department of Environment, did not carry out any collaring to collect radio-
telemetry data in GB, despite efforts to garner support for a collaring program and the
associated valuable data. The GN, together with other co-management partners, will
have to decide on how monitoring polar bears in this subpopulation will continue in

order to provide adequate information to decision-makers.
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Harvest management and considerations

The GB polar bear subpopulation experienced a mean annual harvest of approximately
62 bears between the harvest years 2004/2005 and 2016/2017 (roughly 40 males and
22 females; GN, unpublished data) with a TAH of 74 bears per year. Our current
abundance estimate for the superpopulation, together with other demographic data,
suggest that the subpopulation has likely remained stable or only declined slightly given
the removal rates and observed climatic sea ice changes. We suggest that taken
together this study provides evidence that the GB subpopulation is currently healthy and
productive. We documented a potential decline in the male proportion of the
subpopulation, which may reflect the harvest system in place (i.e., 2 males for every
female). However, similar to the Baffin Bay subpopulation (SWG 2016), we also found
evidence for a decline in un-harvested survival for males, which we cannot currently
explain. Future research and monitoring should seek to understand the causes and

potential ramifications of male survival rates.

Here we provide several considerations to aid in harvest management decisions:

e Conduct a meta-population analysis that includes all possible subpopulations
where some exchange of bears occurs (e.g., with LS and MC). This is important
because the current abundance estimate for the GB subpopulation of 1525 bears
(SE = 294) likely includes bears that also spend time in other management units.
Assessing each subpopulation individually could lead to overestimating the total

number of bears available and increases the risk of overharvest.

e Determine harvest management objectives (e.g., to maintain, reduce, or increase
the subpopulation), taking into account possible changes in environmental
carrying capacity in the future and the observed reduction in male proportion and
survival rates. Perform a quantitative harvest risk assessment so that scientific

information is available to help inform and justify management decisions.
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Research recommendations for GB
These recommendations reflect both newly gained insight from the experience of
conducting and analyzing the GB data as well as continued awareness of the

importance of certain research methods.

1. Seek support from co-management partners to implement a radio-telemetry
study to collect movement data in GB to obtain emigration estimates, resolve
boundary issues, collect missing demographic data, improve precision and
accuracy of demographic estimates, and evaluate changes in habitat use and
denning in light of the sea ice changes. Before starting such a study, it would
be possible to identify the sample size and duration required to address
information needs so that no more bears are physically captured than

necessary,

2. a) Sample bears (i.e., introduce more marks into the GB subpopulation) 5 - 7
years post-completion of field portion of last study (e.g., in 2023 or 2024) until
the next comprehensive population study will be conducted (~10 — 15 yrs
post-completion of last inventory; 2027 - 2032) to increase the number of
marked individuals, recaptures and recapture probability of marked
individuals. These factors will assist in determining more realistic survival
rates when the next comprehensive study is undertaken (note that a power
analysis will likely aid in determining whether additional marks really provide

more data, and if this endeavor is cost-effective);

b) Monitor reproductive metrics at the time of mark introduction to assess
reproductive performance of GB, and if there are significant changes in
reproduction consider whether the timing of the next comprehensive

subpopulation assessment should be changed,;
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3. Or, increase population study length to 4 - 5 years to ensure that it covers a
full reproductive cycle and reduces potential biases and assumptions that are

required during the modeling process;
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Figure 1. Basic overview and location of the Gulf of Boothia polar bear

subpopulation delineated by red dashed line.
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Figure 2.

Locations of observed polar bears within the Gulf of Boothia study
area during the 1998 - 2000 (a) and 2015 - 2017 (b) studies.
Different colored dots indicate different years. Inset shows
subpopulation boundary in red.
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Figure 3. Flight tracks (green lines) of helicopter flown in search for polar
bears in Gulf of Boothia, Nunavut, Canada, during April/May 2017.
Inset shows subpopulation boundary in red.
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Figure 4. Sea-ice metric of ‘low-ice days’ calculated as the number of days between
the sea ice retreat and sea ice advance in calendar year t using the transition dates
when ice concentration dropped below, and exceeded, respectively, the midway point of
sea ice concentration between the March and September mean (Environment and
Climate Change Canada 2018). Shaded boxes indicate sampling periods used in this
study and intervening years are shown for context. Gray dotted line indicates the linear
trend of low-ice days from 1997-2016.
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Figure 5.  Predicted probability based on best-fit model parameter estimates of a
bear being classified as poor, average, or good body condition for each
time period (Early = 1998 - 2000; Late = 2015 - 2017).
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Figure 6. Predicted probability based on best-fit model parameter estimates of a
bear being classified in poor body condition for each reproductive age
class across both time periods. Adult females with offspring and subadults
were more likely than other reproductive age classes to be classified in
poor body condition at the time of sampling (ADFI = independent adult
female, ADFWO = adult female with offspring, ADM = adult male, SUB =
subadults of both genders).
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Figure 7. Number of polar bear tags that were initially deployed within the Gulf of
Boothia subpopulation boundary and subsequently recovered through the
harvest between 1972 and 2017. Percentages indicate the proportion of
total recoveries that occurred in a given subpopulation (GB=Gulf of
Boothia; LS = Lancaster Sound; MC=M’Clintock Channel; FB=Foxe Basin;
BB=Baffin Bay; DS=Davis Strait).
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Table 1. Parameter estimates for best-fit ordinal logistic regression model (reference
level = “poor’/BCS = 1) for body condition score analysis of the Gulf of Boothia
subpopulation.

Parameter Estimate SE p
periodlate 3.77 1.61 0.02
reproclassADFWO -5.70 3.12 0.07
reproclassADM 3.74 3.03 0.22
reproclassSUB 2.07 3.22 0.52
jul_cap_day 0.03 0.02 0.14
periodearly:icetm 0.04 0.01 0.001
periodlate:icetm -0.02 0.01 0.08
reproclassADFWO:jul_cap_day 0.04 0.03 0.14
reproclassADM:jul_cap_day -0.03 0.02 0.29
reproclassSUM:jul_cap_day -0.02 0.03 0.35
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Table 2. Parameter-specific submodels used to analyze live-recapture dead-recovery

data for the Gulf of Boothia polar bear subpopulation.

Submodel name Submodel structure

S1 )

S2 year

S3 icetm1

S4 sex

S5 sub

S6 year + sex

S7 year + sex + year:sex

S8 year + sub

S9 year + sub + year:sub
S10 icetm1 + sub

S11 icetm1 + sub + icetm1:sub
S12 sex + sub

S13 year + sex + sub

S14 year + sex + sub + year:sex + year:sub
S15 icetm1 + sex + sub

S16 icetm1 + sex + sub + icetm1:sex + icetm1:sub
r1 )

re2 year

r3 sex

r4 year + sex

rb year + sex + year:sex

p1 )

p2 year

p3 sex

p4 year + sex

F1 )

F2 year

F3 sex

F4 year + sex

(S = survival; r = dead reporting probability; p = recapture probability; F = fidelity)
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Table 3. Overview of descriptive field statistics of the Gulf of Boothia polar bear study

2015 - 2017.
Field Search  Number Bears Flown Duration
Year time (hr) of encountered? distance
bears/hr (km)
2015 96.0 1.90 185 11,737 29 April - 26 May
2016 99.3 1.62 161 12,867 20 April - 14 May
2017 115.0 1.40 162 12,200 26 April - 15 May

aThe number of bears encountered does not represent the genetically corrected
number of bears (e.g., some bears have been re-sampled within same sampling

period)
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Table 4. Body condition scores (BCS) for polar bears in the Gulf of Boothia
subpopulation 1998 - 2000 and 2015 - 2017. Poor BCS corresponds to a thin
bear and Good BCS corresponds to a fat/obese bear. Age classes are adult (=

5 years) and subadult (2 - 4 years).

Body condition scores

1998 - 2000 2015 - 2017

Poor Average Good Poor Average Good
Adult female 17 28 3 2 60 19
without
offspring
Adult female 30 40 2 5 86 4
with offspring
Adult male 19 104 4 1 64 28
Subadult 25 34 2 4 43 2

Total 91 206 11 12 253 53
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Table 5. Numbers and mean sizes of cub-of-the-year (C0) and yearling (C1) litters
observed during capture-recapture studies on the Gulf of Boothia polar bear
subpopulation.

1998 1999 2000 2015 2016 2017
Number of CO litters 20 13 20 12 22 12
Mean CO litter size 1.60 1.54 1.70 1.75 1.50 1.58

Number of C1 litters 13 17 10 18 9 13
Mean C1 litter size 1.31 1.53 1.80 1.56 1.44 1.62
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Table 6. Model-averaged parameter estimates for a binomial logistic regression on cub-

of-the-year (CO) litter size for the Gulf of Boothia polar bear subpopulation.

Parameter Estimate SE P Importance
(Intercept) 0.78 1.12 0.49 NA
icefree.tm1 0.00 0.01 0.75 0.31
periodearly 0.02 0.19 0.90 0.18
month05 -0.01 0.18 0.98 0.17
BCS (level 1) -0.07 0.27 0.79 0.15
BCS (level 3) 0.1 043 0.80 0.15
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Table 7. Model-averaged parameter estimates for a binomial logistic regression on

yearling (C1) litter size for the Gulf of Boothia polar bear subpopulation.

Parameter Estimate SE P Importance
(Intercept) -0.74 1.53 0.63 NA
icefree.tm1 0.01 0.02 0.57 0.41
periodearly -0.05 0.24 0.86 0.26
BCS (level 1) 0.02 0.13 0.91 0.06
BCS (level 3) 0.00 0.25 1.00 0.06
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Table 8. Numbers of live-observations and dead-recoveries (in parentheses) of
individually identified polar bears in the Gulf of Boothia subpopulation used in

survival estimation.

Years AFNC2 AFCO® AFC1° AMd C1e SFf SMe

1976 -1997 21 (18) 17(0) 10(0) 49(23) 15(0) 13(4) 21(0)
1998 -2000 75(3) 53(0) 40(0) 128(6) 68(0) 49(3) 44 (5)
2001-2017 88(5) 46(0) 40(0) 94(19) 61(0) 21(1) 34(5)

(*AFNC = adult female no cubs; PAFCO = adult females with cubs-of-the-year; AFC1 = adult
females with yearlings; “AM = adult male; °*C1 = yearlings; 'SF = subadult females; 9SM =

subadult males)
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Table 9.

Importance scores for the various factors and covariates within the

parameter-specific survival submodels. Importance scores for interaction

terms (e.g., year:sex) should be interpreted with caution because interactions

can only appear in models with the corresponding main effects.

Factor or covariate S r p F
sex 082 033 O 0
year 0.71 0.35 0.06 0.16
year:.sex 0.67 0.33 NA NA
sub 023 NA NA NA
year:sub 0.23 NA NA NA
icetm1 0.05 NA NA NA
icetm1:sex 0 NA NA NA
icetm1:sub 0 NA NA NA
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Table 10.

and abundance.

Model-averaged parameter estimates for the Burnham model for survival

Parameter Class Year block Estimate Ici uci
S* Adult female 1976-2004 0.94 0.90 0.98
S* Adult male 1976-2004 0.93 0.90 0.95
S* Subadult female 1976-2004 0.93 0.86 0.99
S* Subadult male 1976-2004 0.91 0.85 0.96
S* Adult female 2005-2017 0.97 0.91 1.00
S* Adult male 2005-2017 0.90 0.83 0.96
S* Subadult female 2005-2017 0.95 0.86 1.00
S* Subadult male 2005-2017 0.87 0.75 0.99
S Adult female 1976-2004 0.92 0.86 0.96
S Adult male 1976-2004 0.89 0.85 0.93
S Subadult female 1976-2004 0.90 0.80 0.95
S Subadult male 1976-2004 0.87 0.77 0.92
S Adult female 2005-2017 0.95 0.81 0.99
S Adult male 2005-2017 0.85 0.74 0.92
S Subadult female 2005-2017 0.94 0.69 0.99
S Subadult male 2005-2017 0.81 0.59 0.92
All female 1976-2004 0.26 0.17 0.38
All male 1976-2004 0.29 0.22 0.37
r All female 2005-2017 0.22 0.08 0.46
r All male 2005-2017 0.33 0.21 0.47
p All female 1976-2004 0.11 0.08 0.15
p All male 1976-2004 0.12 0.08 0.16
p All female 2005-2017 0.10 0.07 0.14
p All male 2005-2017 0.10 0.07 0.15
F All female 1976-2004 0.95 0.71 0.99
F All male 1976-2004 0.99 0.38 1.00
F All female 2005-2017 0.93 0.79 0.98
F All male 2005-2017 0.95 0.59 1.00

(S* = unharvested survival; S = total survival; r = dead reporting probability; p =
recapture probability; F = fidelity)
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Ministére du Développement économique et des Transports

Information Item for the Nunavut Wildlife Management Board

Iqaluit, Nunavut

February 8, 2021

On April 1, 2021, the Fisheries and Sealing Division moved from the Department of Environment to the
Department of Economic Development and Transportation by Cabinet decision. This transition started
with the addition of Zoya Martin as the Director for Fisheries and Sealing for an interim period of 3 years
on November 4, 2019, FoIIoWing this the Division has moved over, hired new staff, reviewed its
mandate and operations on how to best integrate with Economic Development and Transportation.

We wish to provide the Nunavut Wildlife Management Board with an update on our Division’s priorities
and goals for the next few years as well as an introduction of our staff.

As Fisheries and Sealing is the Government of Nunavut’s lead on fisheries and sealing files, we share
many files with your organization. We look forward to working closely and collaborative with your staff
to advance Nunavut’s and Nunavummiut’s interests in both fisheries and sealing.

We thank you for taking the time to listen and we look forward to our continued working together!

Kindly,
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D e

Zoya Martin

Fisheries and Sealing, Director
Economic Development and Transportation
Government of Nunavut

P.0Q. Box 1000, Stn. 1500 C.P. 1000, Succursale 1500 3(867) 975-7800
Iqaluit, Nunavut X0A GHO lgaluit, Nunavut X0A OHO £(867) 975-7870
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Administrative Areas

] shrimp Management Areas

«sxses Shrimp Sub-Management Unit

ﬂ Northwest Atlantic Fisheries Organization (NAFO)
] Divisions

Inuit Settlement Areas and Marine Regions

= Areas of Equal Use and Occupancy

Nunavut Settlement Area

Nunavik Marine Region

Labrador Settlement Area
= Other
Communities

ﬂ Canada Landmass
Landmass (Other)

Description: Solid green lines indicate where shrimp
management areas differ from NAFO Divisions. Shrimp
Fishing Area 4 through 7 are located West of the EEZ.
Shrimp Fishing Area 6 strides NAFO Divisions 2J and
3K and Area 7 overlaps with NAFO Division 3L. Dashed
green line indi shrimp sub- units.
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Ilagijaujut Igalut Munarijaujunut Upalungaijautingit
Ukiugtagtug Nunangani

Igaluktuuttiaq Iqalukpik, Salvelinus alpinus,
Igalukhiugtunut Maniliurahuaqtut,
Nunavut

Aturnaqtut 2021

Igalukpik
(Salvelinus alpinus)




Hivunikhaq

Hivunikhangit haffumani llagijaujut Igalungnut Munaghijaujut Upalungaijautit (IFMP)
nalunaigtaugiami hivunikhautikhait kiuvikhangillu Igaluktuuttiag Iqalukpit (Salvelinus
alpinus) maniliurahuaqtut igalukhiurnit, uuminngalu munaghiijaujut maliktakhait
parnautikhainit tikinnahuarlugillu tahapkuat hivunikhautikhat. Una titiggat
kivgautigijakhaat ilaliutilugulu kangighijaujukhaq ajurnaittumik gaujimajangit
igalungnut, imaup kangighidjuhingit maniliurahuagtunut anngutikhaliugtut Igalukpit
unalu tukiliutingit aturaaqtakhait munaghiijaujut Igalungnit Tarjurmiutaillu Kanatami
(DFO), maligautilik munagtiugatigiiktunut timiujut, ilagijaujut lgaluktuuttiag Anguniaqtit
Timingat, uuminngalu avatikhanut atugpagait aahiittauq ilauhimajunut.

Una IFMP maligautigut ilagijaunngittut ingilrutikhangit ilijaulaaqtut ajurnaittumik
maligautaanit akihautigijaat. Una IFMP ihuaghijaulaagtut humilikiag ajughautilimaittaat
Minista’p maligautaat hakugingningit turaaqtauhimajuq iluani lgalungnut Maligag. Una
Minista pilaaghuni, ganurilingajauningit hapummivikhanut, huuplikiag
ganurilinganniqgat, ihuaghihimalaaqgtangit ilagijaujut haffumani IFMP malikhimajangit
hakugingningit tunijauhimajut malikhugu uvunga Igqalungnut Maligag.

Himiligaak DFO munarijakhaat pillimmakharlugillu munarijaulluagtakhaat malikhugit
nuna nunataarviup angirutaat, una IFMP pilimmakhautauniaqtug ilitquhigarluni
atuinnarluniuk munarijaujukhat. Huliniarumik hamna IFMP malikhimanngitkumiuk
munarijaujukhat maligumiuk nuna nunataarviup angirutaat, ilagijaujut haffumani nuna
nunataarviup angirutaat atughimaniaqtangit Kigliutigijangit aturnanngitpat.

Gabriel Nirlungnayuq, Aviktughimajumi Tukimuaqtittiji, Ukiugtagqtug Aviktughimajumi
Igalungnit Tarjungillu Kanata

Ublua

Daniel Shewchuk, Ikhivautalik, Nunavut Uumajuligijit Katimajit

Ublua
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1 Nainaaghimajuq

Hamna llagijaujut  lgalukhiurniq  Munaghiijakhanut ~ Upalungaijaut  (IFMP)
atugtauvakhutik amirinahuaghugit hapummivikhangit aturaagtakhangillu atugtakhanut
haffumani imarmiutaujut avatikhangit, ikajughugillu munagtiunirnut aturaagtakhat
igalukhiurnirnut, ilagijauvlugulu angmaumajut gaujiharniq unalu Nunagagaaghimajut
ilitquhiginig gaujimajangit unalu avvautigivluniuk Inuit Qaujimajatugangit (1Q)
igalungnu uumajuit nanminiliurahuaqtut nalunaijainiq ihumaliurlutik nakuugpiagtumik
malikhimajakhaat anguniagtakhat munarilugillu. IFMPt pivalliahimajut  unalu
inighimajaujut ukunanngat hivitujumik havaktaunginnaghutik inikhautikhaat ukunanngat
munagtiuqatigiiktunut parnautigijait, nunamiunillu avatingnut atuqtittijut unalu aahiit
ilahuahimajunut.

Igalungnut unalu Tarjurmiunit Kanata (DFO) ilagiinnagtangit igalungnut pijunnautingit
tigumiaqtit, Nunagagaaghimajut timiujut, ilagiiktut unalu nunaliit, avatingnut atuqtittijut
unalu ilauhimajunut ganug ihumaliurahuariangani  ganug nakuugpiagtumik
munariniagtangit igalungnit pivallialutiglu IFMPt ikajughugit igalungnit. Havaarijakhaat
katimadjutigilugulu  uvani  IFMP ilitarijauhimajug ilagijaulunilu  hulijakhainit
hivulligpaangujut ablurvikhaanit upalungaijaijunit pivalliavlutiglu piliriakhat pivikhangit
IFMP. Qaffiujut hulijakhait atugtauvaktut ilagijauvlugillu igalungnut pijunnautingit
tigumiaqgtit, Nunagagaaghimajut timiujut, ilagijaujut nunaliillu, avatingnut atuqtittijut
unalu ilauhimajunut, ilagijaat hammaujut: katimainnaghutik IFMP WG katimajunut;
ilagijaujut katimadjutigivlugillu; avvautigijangit nalunaijaijut; hailijakhaat gimilruriami
kiuhimalugillu inighimaittut nutaanngugtigattagtut upalungaijaut; ukiungani igalungnut
ilitturvikhangit gimilrurningit.

Tamaat IFMPt Kiugiagagtangit nutaanngugtiqattarlugit turaarvigilugit atugtangit
hulijakhainit akihautingillu, nutaamik nalunaitkutag (uumajunit unalu igalungnit-
ilagijaujut), aallatgiingijullu akhuugpiagtangit igalungnut avatingit.

1.1 Ilgaluktuuttiaq Iqalukpit igalukhiugtunut maniliurahuaqtut IFMP

Una IFMP haffumani maniliurahuagtunut angunahuaghimajaujut Igalukpit (Salvelinus
alpinus) uvanngat lgaluktuuttiag nunangani Nunavunmi pilimmakhailihaagtumik uvani
2014 mi, hivulliuvluni  IFMP uumajuit Kanata iluani. Una Igaluktuuttiaq
maniliurahuagtunut lgalukpit IFMP pinahuaghutik gimilrugtaugialik nutaanngiqtirialik 5
ukiunganit, uuminngaluuniit Kkiugiagaghuni, ukunanngat Igaluktuuttiag IFMP
Havaqatigiiktut llagijaujut (WG).

Una IFMP WG katimaqatigiiktut aippaagunnguraangat gimilruivliugillu kinguani-
hilagutitigut ilitturningit haffumani igalungnit unalu nakuugpiarningit haffumani
munagtiunirnut upalungaijaut. Una IFMP WG katimagatigiikhutik aippaagunnguraangat
uvanngat IFMP uvani 2014. llagiikhugu, DFO aulapkaihimajut aippaagunnguraangat
igalukhiugtinnagit ~ unalu  kinguani  igalukhiugtunut ilagijaujut ~ ukunanngat
maniliurahuagtut igalukhiugtit unalu aallat ilauhimajujut, uuminngalu aulapkaihimajut
kitunuligaak ilagijaujut niplautigivliuniuk ilaliutigivluniuk  nutaanngugtighimajut



haffumani  maniliurahuaqgtunut  igalukhiugtut  unalu ilagijaujut  qaujiharnirnut
gaujihainingit hulijakhaillu, aippaagunnguraangat kigligutainnit. DFO unalu IFMP WG
parnautigivagaat niplautigijait nalunaighiivakhugit akihautigijainnit hivulliutikhangillu
turaarvigijaangani uvani igalukhiurnirnut. Tamaat kKiuhimajaujut tunijaujut gajagijaujut
ihumaliugtangit inigtighimagiangani hamna nutaannguqtigtauhimajut IFMP.

Una IFMP inigpiaghimajut uvani: Tatqgighiutigut, Ublua, Ukiunga.

1.2 Pitquhitugangit

Igalukpit, Salvelinus alpinus, nalvaagtauvaktut tamainnut Kanatamiunit Ukiugtaqtug
takunnaghutik ~ tamarmik  tajurmiunngittut  (tahirmiiligpaktut ~ uuminngaluuniit
nunamiunirmut igauk) unalu tarjurmiujut (tarjurmit majuraangat) ilitquhiit. Una
tarjurmiuttat ilitquhingit nanijauvaktut kuukkanmi tattiillu uvani Kiillinig Qikitarmi,
haniani  Nunalingni  Igaluktuuttiaq, ilitarijauviunilu lgaluktuuttiag, tahamanngat
anguniajuktangit  nigikhainit,  igalukhiurumajunut  unalu  maniliurahuaqtunut
igalukhiugtut.

Amihuujut maniliurahuagtunut imarmiujut igalukhiugtunut Igaluktuuttiag nunangani
iluani. Tahapkuat imarmiujut ilihimajauvlutik amihuit atigaqtut, ilagijauvlutik
nunamiunut  Inuinnagtun  Qablunaatullu  atilgit, uuminngattaug maligautaatigut
atigaghutik atugtauvaktut Nunatsiarmi (NWT) Igalungnut Maliguarutit (Nalunaitkut 1
mi). Tamainnut uvanngat IFMP tamarmik nunamiunit Inuinnaqtun unalu Qablunaatitut
atingit ilitarijaugamik nunamiunit atugtunut.

Nalunaitkut 1. Maniliurahuaqtunut Imarmiunit Atiita Igaluktuuttiaqg Nunangani iluani.

Inuinnagtun Nunamiujut
Atiit

Qablunaatut Nunamiujut
Atiit

Qablunaatut Maligautigut Atiit

Igaluktuugq Ekalluk (Wellington) River | Ekalluk River

Halugvik Thirty-Mile River Halovik River

Paalliryuak Surrey River Paliryuak River

Jayko Jayco River Jayco River, Albert Edward Bay
Paalliq Lauchlan River Lauchlan River (Byron Bay)

Nalunaitkut: Maligautigut Atiit turaarviujug uvunga maniliurahuagtunut imarmiujut atiit iluani llitturvik | haffumani llitturvikhag V,
NWT Igalukhiurniq Maliguarutit.

Hivuani pitquhitugangit haffumani igalukhiurnirnut tukigaghuni uvani Abrahamson
(1964) unalu Barlishen & Webber (1973). Pilihaalighutik haffumani aullagtilihaagtumi
maniliurahuaqtut igalukhiurniq, ilittughimajungnaghijuq tamaita kuukkat Igaluktuuttiaq
nunangani iluani igalukhiugpagaat nigikhaghiughutik Inuinnainut (Friesen, 2002 unalu
llulingni A nunaujagaqtuq  pitquhitugangit  igalukhiurviuvaktug  najugaat).
Maniliurahuarniq igalukhiugtut najugaanit hivulligpaaq aullagtilihaaghimajuqg uvani 1960
mi, ukunanngat mahikkut kuvjiligivaktut ganilruani Imatgiktumik Kuugaq (Day &
Harris, 2013). Pivallaaghimaittumik akhuuriami akihautinahuariami akhuurnirnut
haffumani ganilruani igalukhiurnirnut nuuhimaffaaqtut uvani 1962 mi ungahiktumik
nunalingni hivuani Igaluktuuq (lgaluk) Kuugaa, hamna kuugaq imaiqtigpaktuq
Igaluktuug Kangighuani (Day & Harris, 2013).



Nanminirijaanit, kuugap-nalaumattiarninga atugtauvakhuni uvani Igaluktuug (lgaluk)
Kuugaa havaarijaukhaaqtut uvanngat 1967 mut. Kinguani hamna “iningit” avguiningit
aulapkaihimajuq haffumanngat Igaluktuug ihumagivluniuk tunivlugit igalukhiugtunut
akhuugtangit tamainnit ilagijaat kuukkat nunangani (haffuminngatut Paallirjuaq (Surrey),
Halugvik (Thirty-Mile) unalu Paalik (Lauchlan) kuukkait). Kihiani, katakpalliajut
igalukhiurnirnut  (ilittugtauhimajuq ikivalliajug tukigaghuni uqumaidjuhigut) uvani
lgaluktuug  (lgaluk) Kuugag, humiligaak igalukhiugpagaat  ungahingniagut
Iqaluktuuttiarmut, akhuurluagtangit aulapkainirnut haffumani “kuugagq-
nalaumattiarningit” avguiningit tunihimajangit igalukhiugtunut tamainnut pivikhangit.
Uvani 1970 mi, maniliurahuaqgtut igalukhiugtut angiklijuummighuni uvani Jayko (Jayco)
Kuugag tununngani kivataani Igaluktuuttiarmit unalu Kuunajuk unalu Kuugjuat kuugait,
ganilruanit ahiarmit.

Uvanngat 2010 mit 2017 mut Paallig (Lauchlan Kuugag) maniliurahuarnirnut
anguniarviunngittuugaluaqgtut maniliurahuanngitkaluarmata ilagiviuniuk pitquhitugarnit
atiliughimajaujug maniliurahuagtut avguiningit unalu hivitujumik agjaqgtuinirnut
akituvallaaramik ungahikpallaaramilu igalukhiugtunut najugaanit Igaluktuuttiarmit.
Nutaanngugtumik pijumajainnit iluani igalukhiugtunut, una Igaluktuuttiag Anguniaqtiit
Timinganit (EHTO) unalu Kitikmeot Nigigarvinga Timingat, ikajuqtauvaktut ukunanngat
DFO-tkunnit, tukhiutijaujut hivumuurutigijangit avguiningit angiklijuummigtauvlutik
uvanngat 5,000ugumaidjuhianit (uvanngat pitquhitugarnit hivumuurutigijangit
2,400uqumaidjutingit).  Una  Nunavut  Uumajuligijit ~ Katimajit (NWMB)
ihumaliughimajangit ~ tadja  atughimmaagtangit  maniliurahuaqgtut  avguiningit
(atauttimuurutijangit ukunanngat Nunatsiagq lgalukhiugtunut Maliguarutit) haffumani
9,100 uqumaidjutingit maligautijaujut unalu aturnaghunilu. Thumaliughimajangit, una
NWMB ilitarijaujut ikajugtauvlutiglu hapummiraaghutik-kigligutaat munarijaujut
inikhautikhangit  haffumani  igalukhiugtunut ukunanngat EHTO unalu DFO
aulapkaivlutik ikajugtauvlutiglu  ukunanngat Kitikmeot Nigigarvik Timinganit
munariraaghutik aturaagtakhat maniliurahuaqgtunut igalukpik igalukhiugtunut (Nunavut
Uumajuligijit Katimajit, 2017 mi). Aullagtilihaaghimajut uvani 2018 mi, Paalliq
(Lauchlan  Kuugaq) anguniarviuvlutik  hivumuughugit avguiningit  haffumani
5,000uqumaidjutingit, ilittugtauhimajut ukunanngat igalukhiugtunut-munarijaujut unalu-
nanminirijaujut munaghiijangit, unalu anguniaraagpakhutik uvani hivumuurutaujut
avguiningit hamna amigaighiijut ihivriurnikhanut inigpiaghimalutik aturaaqgtakhaillu
anngutikhait aulapkaghiilutik.

Igalukhiughimaittut uvani Kuunajuk nutgaghutik 1999 mi unalu Kuugjuag 1991 mi
amihuujut huligamik, ilagijaujug agjaqtuinirnut akikhangit, nalunaighutik gakughivlutik
nigaa, hilarluinnaghunilu ukiakhami. Akihautit haffumani maniliurahuagtut najugait
ilaliutijangit inuuhirnut pitquhirijangillu malikhimajangit (haffuminngatut, hivunngani
nirivagaat igalungnit), angmaumagumik maniliurahuaqtut avguiningit, unalu nunap
ilitquhiita ilagijaujut maniliurahuarnirnut atugattagtangit (haffuminngatut, ungahingnia
nunalingnut, agjaqtuinirnut akikhangit), igalut ganurinningit unalu niuvigtittinahuarniq
(haffuminngatut, nigaa gakughivallaarninga) hilaup ganurilinganingillu.



Tadja maniliurahuarniq igalukhiugtut igalukhiugpaktut uvani Igaluktuug (lgaluk),
Paallirjuaq (Surrey), Halugvik (Thirty-Mile), Paallig (Lauchlan) unalu Jayko (Jayco)
kuugait (

Naahaut 2). Angunialihaagtut unalu amigainningit ilitquhia haffumani igalukhiugtut
ilaliutauhimajut uvanngat (Day & Harris, 2013) unalu angmaumajut ikiaqgivikkut uvani:
http://www.dfo-mpo.gc.ca/csas-sccs/Publications/ResDocs-DocRech/2013/2013_068-

eng.html.

Hamna hivunikhautikhangit haffumani IFMP, tamaat ublumimut Igalukpik
maniliurahuagtunut imarmiujut (Nalunaitkut 1) iluani Igaluktuuttiag nunangani kitighutik
turaaqtauhimajut uvanngat “Iqalukttuuiaq Iqalukpik maniliurahuaqtunut igalukhiuqtut”.
Munarijaujut  hivunikhaat, tamaita maniliurahuaqtut imarmiittut ihumagijaujut
avaliganngittut munarijaujut ilangani ilagijaujut ukunanngat kuugag-nalaumattiarningit
avguiningit.

1.3 Aallatqiik Igalungnig unalu llaugatauhimajut

Igalukpik thumagijaulluagpagaat inikhaanut inungnit pitquhinga, niginnariajujut unalu
maniliurahuarnirnut ~ angiklijuummigpaktug ~ nunalingni ~ —  ikajulluagpakhutik
aturaagtakhaat pitquhirnirnut unalu inuudjuhiit, ilaliutauvaktut himmautilimaitpiaqtut
pitquhirnut nigingit, unalu maniliurahuarnirnut ikajuutikhangit ajurnanngitpiaqgtut
maniliurahuarniq  hulijakhainillu  igalukhiurningit.  lgalukpit anguniarluagpagaat
nirijuktangit unalu maniliurahuaghutik igalukhiugtunut ikittumik hulijaujut (tahiugtaujut)
igalukhiugtut iluani Igaluktuuttiag nunangani.

Una maniliurahuaqtut igalukhiurnig, hivunigijaujug haffumani IFMP, aulapkaghimajut
ukunanngat nunagatigiingmiut Inuit igalukhiuqtit ilagivlugillu aulattittinirnut ikajugtangit
Ltd. Nauhimajut uvani 1990 mi maningnit ikajuqtauhimajut uvanngat Nunavut
Pivallianikhanut Timiujut, kivgaqtuijullu angiklivalliajut nunamiujut unalu hilarjuagtigut
igalut niuvigtittijuktut malikhugu nunallaangit hanaugaa llumuugpiaqtuq Igalukpingujug
taidjutilik Truly Wild Arctic Char™. Una igalukhiuqtut ilittughimajaujut aturaaqtakhait
atauttimuughugit aallatgiingujut nanminirijangit maliktangit, tadja ilitarijauvliunilu
ukunanngat Tarjurmi [littuqgtit taidjutilik Ocean Wise aturaaqtaujut munarijauviutik
iqalukhiurnirnut. Najugautaa lgaluktuuttiarmi, Qitirmiut Nigigarvia Timigutaat,
taidjutilik Kitikmeot Foods Ltd. Havaktigaghutik amihuujut 28 nit nunamiugatigiktut
unalu nunataarviujut, ilagijaujut munaghiijangit, hilaqutitigut pivalliajut unalu
maniliuraghuaqtunut igalukhiuqtit.

Una Igaluktuug (Ekalluk Kuugaa) wunalu Paalliq (Lauchlan Kuugaa) najugaat
ikajugtauvaktut nunamiugatigiiktunut anguniagtit hamna tahiuqgtit igalukhiugtit
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aulattittijut uvani Igaluit majuliraangata ingilravingit. Tahapkuat igalukhiuqtit, kihiani
aulattittihimaittug ganilruanit ukiunganit. Hamna igalukhiugtut akhuugpiaqtangit
uvanngat tahiugtit igalukhiuqtut aulattittijut ihumagijaulluanngittut
uuktughimmaagpakkamik igalugaangat utiqtittivagaat; kihiani, huli hulivakhutiktauq
naittuugaluarmik igalukhiugtut igalugaangat amigaiqtittigaangat ihivriughimajaat
kuukkait. Una iqgalukhiurniq akhuugpiarningit iqgalligigaangamik gaffiuningit
aallanngugtaulaaghuni aippaagunnguraangat..

Amihut aallat igalukhiugtut najugaat ganilruani nunalingni atuqtauvaktut tamarmik
hulilukaaghutik (tahiugtaujut) unalu nigikhaghiugtut igalukhiurningit (haffumanngat
(haffuminngatut, Niagurnarjuaqg, Tikirarjuaq, Igaluktuuttiaq, Kuugaq)
nunamiugatigiiktunut.  Qangaraalungmi, tamait maniliurahuaqtunut igalukhiugtut
najugpaktangit, atauttimuunngittumi, anguniarviuvakhuni nigikhaghiugtunut. Tadja
anguniarviujut ganilruani hulilukaagtumik igalukhiugpagaat najugait ganilrukkut
nunangani lgaluktuuttiag.

1.4 Najugaat Iqalliginirnut

Una Nunalingni lgaluktuuttiag najugaat hivuraanit hinaanit  Kiillinirmi iluani
Kanatamiunut Ukiugtaqtug Qikigtalingnit, Tattiit iluani. lgaluktuuttiag anginighaujug
nunanganit  Qitirmiut  Aviktughimajumi (Naahaut 1). Igalukhiugpagaat nunami
hanianiluuniit hivua Igaluktuuq (Ekalluk), Paalliryuak (Surrey), Halugvik (Thirty-Mile),
Paalik (Lauchlan) unalu Jayko (Jayco) kuukkait (

Naahaut 2) hivumuurutigijangit uvanngat hiugaangat (upinngaami) uuminngaluuniit
majuraangat (ukiakhami) ingilrajut.



Naahaut 1. Nunaujaq Nunavut Nunataarviup lluani ukunanngat Qitirmiut Aviktughimajumi

nunalingni lgaluktuuttiag.
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Naahaut 2. Nunaujaq Iqaluktuuttiag nunangani takukhaujut tadja maniliurahuaqtut igalukhiugtut
najugait.
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1.5 Ilgalukhiugtut llitquhiita

Angiriigtauliramik haffumani Nunavut Angirutaanit uvani 1993 mi, tamaita
aturaagtakhait inighimaittut uuminngaluuniit avguiningit gaffiujut uumajuit
anguniarviulaagtut iluani Nunavut Nunataarviup lluani atiliuffaarmijangit
ukpirijauvlutiglu aulpkaivlunilu ukunanngat NWMB. Tahapkuat maliguarutit
ilaliutijangit huli ilittughimainnaqtut kigligutaanit maliguarutit unalu munagtiunirnut
Igaluktuuttiaq Igalukpik maniliurahuaqgtunut igalukhiuqtut, kiugiagaqtangillu aallat
pivikhait:

e Laisikhaq maniliurahuaqtut igalukpik imaup iluani nalunaiqtauhimajut uvani
Parnaijaut V haffumani NWT Igalukhiugtunut Maliguarutit (https://laws-
lois.justice.gc.ca/eng/requlations/C.R.C., c._847/index.html)

¢ Munaghiijangit malikhimajangit, ilaliutijangit ingilrutikhait inighimaittut,
pidjarikhilugillu aturaagtakhangit anguniagtangit

o Kiugiagaghutik titiggat pihimainnarlugit unipkaarinahuarlugillu anguniagtangit
nalunaitkutat
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Atauttimuughimalugillu llangani 17(1) haffumani NWT igalukhiurnirnut Maliguarutit,
tamaat tarjurmiujut maniliurahuaqtut igalukhiuqgtut Igaluktuuttiag nunangani
titiraghimajuqg uvani Parnaijaut V malikhugu Aviktughimaninga IV Qitirmiut
Ukiugtaqtumi (Takulugu Ilulinga 3 (llainnaa 6) iluani IFMP tadja avguiningit).
Aallatgiingujut Malikhimajakhaat titiragtauhimajut aippaagunnguraangat ukunanngat
DFO angmaghimalugit tamainnit maniliurahuarnirnut tarjut ilittughimalugillu
igalukhiugtangit ininganit, avguiningit, unalu ingilrutikhait kiuvikhangit. Uvani
atulihaaghimi aippaagunnguraangat, DFO tuhagqtittivagaat nainaaghimajug tamainnut
titirariighimajut Aallatgiingujut Pitquijukhat (https://www.dfo-mpo.gc.ca/fisheries-
peches/commercial-commerciale/atl-arc/variation-orders-ordonnances/nunavut-2018-19-
v001-eng.html) tamainnut nunalingnit HTO havagviat Nunavunmi. llagijangillu,
nunalingni pijumajainnit angmagtirlugillu maniliurahuaqtunut tarjug anguniaghimaittut
ganilruani ukiunganit, hamna HTO tukhiutigilaagtangit tarjug angmaumahimalutik
maniliurahuagtunut igalukhiugtut.

Igalukhiugtit inmi tukhiutijakhaat laisikhainit maniliurahuarumagumik tarjurmi. Laisiit
ilittuutijangit tarjurmiunit, avguiningit unalu aahiit ganurilingavikhat (ilagijaujut
Amiakkukhait Laisikhat Maliktakhait) tadja atiliulaaqtut uvanngat nunamiugatigiingnut
Annguhigijit Havaktit (Avatiligijitkut Havagviat — Nunavut Kavamangit) ilagijaujut DFO
nit. Tamait maniliurahuaqtut tarjumi igalukhiughimajut uvanngat igalukhiugti
hivuligtinga havagatigigaqtut malruk uvvaluuniit tallimat aallat igalukhiuqtit.
Ungahingningit uvanngat Igaluktuuttiarmit, ukiivit najugaaniillutik tarjup hinaanit,
igalukhiugtit ukiivingmiinniaghutik igalukhiughutik, inighimalugillu 3 nit Santighiiglutik
avataagulluuniit.

Igalukpiit anguniagtaujuktut mahikkut kuvjiligijut uvani hanianiluuniit hivuraanit
kuukkait igalut ingilraliraangat hituliraangamik tarjumut Taaghivalirvingnuliraangat,
gaujimajauvlutik upinngaami igalligigaangat (Lauchlan unalu Surrey kuukkait),
uuminngaluuniit uvanngat mahikkut kuvjiligijut uvanngaluuniit haputit
utirnialiraangamik halumajumik imaq uvani Nigiligivik-gitganit uvuuna Apitilirvik-
gitganit gaujimajaujuq ukiakhami igalligijut (Halugvik, lgaluktuug, unalu Jayko
kuukkait). Igaluktuumi (Ekalluk) Kuugaq igalut anguniajuktangit ikaaruhianut kuukkami
ganirluanit uvanngat Kitigaq Tahiq, iniliurahuariami tahiugtut-igalukhiurumajunut
nunami tahamani.

Maniliurahuagtunut anguniagtut aulapkaihimajut uvanngalluuniit mahikkut kuvjiligijit
haputimiluuniit, ganuritkumi kihiani kuukkap ilitquhia. Humiligaak ganurilingajaujut
naammagijaujut (ikkattuuvluni nakitgijaujut kuugaq iluani), haputit ilitgijauvakhuni
angunialiraangat. Haputit nakuutgijauvaktut mikitgijaujut igalungnaittumik
huvagaligtuniglu Igalukpik utiriagaghutik aannigtaililugillu, tahapkuallu Igalukpiit
anginighaujut utigtigiami ajurnaittut, taimaa ajughautihimaittumik naammatgijauvluni
igaluk. Humiligaak mahikkut kuvjiligijut taimaa tautungaghutik ajughautijut igalungnut,
haputimi anguniagtut niuvirnagpiagtut tamainnut nigaita nigidjarikhivlutik, taimaa
igalukhiugtit akiligtauvaktut igaludjarikhinirnut. Haputit ilingatgijaujut taimaa
anguniarumiuk ihumaliugpagaat, taimaa hivuurananngittuuvluni ingilrutikhait
tammarnaittumiglu, aallat imarmiuttat ilitturnainnamiglu.



Igalukpiit pilaktauvaktut maniggami (haffumani hungaijagtauvaktut mahiillu
ahivagtauvaktut) halummaghugillu hikugagtumik gijuqutigtautinnatik. Tamaat gijuquitit
tigumialaagtangit tukingit, 45 uqumaidjuhingit (100 Ibs.) pilakhimataaqtut igalut unalu
amigaitpaktut 13 nit gijuqutit agjagtaulaaqtut uvani tingmiannuanut puptalaagtumik.
Puptalaaqgtut tingmiat akiligtauvagaat uvanngat Qitirmiut Nigiqgarvit Timiqutingit
agjaghivaktut igalut igalukhiurvingmit najugaat Igaluktuuttiarmut, uhiijaivagaat
tulagvingmit agjaghivlugillu nigigarvingmut havaarivlugit atauttimut. Igalut
nigigarvingnunngaugaangat, gijuqutit ugumaidjuhiugpagaat ahikkut ganurittuuvlutik
gaffiuningillu atiliugtauvaktut.

Hamna nigigarvik titiraghimavlugit anguniagtangit tukiliugait ilagijauvaktut ublug tamaat
ugaghimavaktut uvunga DFO nut, taimaa anguniarvingit unipkaarijangit unalu
avguiningit munaghiijangit uvanngat maniliurahuagtunut igalukhiugtut hilaqutikhanut.
Ihuaghijauhimajut onversion ilagijangit aturnaghutik anguniarviujut
atauttimuurahuaghugit avataanut uqumaidjuhinga (uvanngat hungaijaghimajut
ugumaidjuhia) uvunga kilukulaanut, atiliughimajug maniliurahuaqgtunut avguinig. Hamna
avguiniq akturaangamiuk, Nalunaitkutaqg Umikhimajaujug titirariigtauvaktut uvanngat
DFO nit unalu atiliugtaaghuni nunalingni, ilittughiivluniuk umikhimajaat tarjumi hinaa
kinguagut maniliurahuaqtunut igalukhiugtut.

Tamaat ukiunganit DFO havagatigivagaat maniliurahuagtunut igalukhiugtit, Qitirmiut
Nigigarvik Timiqutait, taijauvagaat, Kitikmeot Foods Ltd., unalu anguniaqgtit timiqutait
EHTO nalunaighiivakhutik hivulliutikhangit munagtiuningit akihautingit, uvani
igalukhiurnaghigaangat hilaqutitigut DFO lgalukhiurniq Havaktit munarivlugit
maniliurahuagtunut anguniaqtit hulijakhait malikhimavlugillu ukunanngat Igalungnit
Maligaq unalu aturnagtumik maliguarutit. Munagtiunirnut akihautingit malikhugillu
ihumaaluutigijait turaagtaujut uvani igalukhiurnaghigaangat hilaqutitigut uvani
igalukhiugtinnagut unalu igalikhiugtaaghutik katimavlutik, humiligaak pijumagaangat.
Ilagijaujut, Qitirmiut Nigigarvik Timiqutingit taidjutilik, Kitikmeot Foods Ltd.
Kamigivagaat igalukhiugtinnatik katimajut hivunngani tamainnut igalukhiurnaghigaangat
katimadjutigivlugillu ilagijaujut akihautingit hivulliutikhangillu.

1.6 Aulattittiningit

Hamna Igaluktuuttiaq lgalukpik maniliurahuagtunut igalligijunit munagtiugatigiiktut
ukunanngat Nunavut Uumajuligijit Katimajit (NWMB), Ekaluktutiak Anguniaqtit
Timiqutit (EHTO), unalu Igalungnut Tarjungillu Kanata (DFO), atauttimuughutik
malikhutik ukunanngat una Nunavut Angirutaat (NA), una lgalungnut Maligaq unalu
maliguarutingillu.  Una NWMB ingilrutilluanguuvluni haffumani  anngutikhanut
munaghaijut Nunavut Nunataarviup lluani (NSA), kihiani hamna Minista huli
aulapkailluarijaat munarivlugillu anngutikhanut munaghaijut hapummivikhangillu
igalungnut.



1.6.1 lgalungnut Maligag, maliguarutit unalu atuagait

Una lgaluktuuttiaq Igalukpik maniliurahuagtunut igalungnut maliguarutaujut ukunanngat
Igalungnut Maligaq (R.S., 1985, c. F-14) unalu maliguarutit maligautaat malikhugit,
ilagijaujut lgalungnut (Tamaat) Maliguarutit unalu Nunatsiag Igalungnut Maliguarutit.
Humiligaak aallanngugtigattaqtut ilitturnagtut uvanngat tahapkuat titirariighimajut
maligautit unalu Nunavut Nunataagtunut Angirutaat, una Angirut tikilluagtakhaat
kigluanut aallannguqtigattaqtumik.

Tahapkuat titiggait angmaumajut uvani Ikiagqivikkut uvani: http://www.dfo-
mpo.gc.ca/acts-lois/index-eng.htm

1.6.2 Atuqattainnarniq lgalungnut Havaarijaujukhag

DFO malikhimainnagtangit hamna Atugattainnarniq Igalungnut Havaarijaujukhaq (SFF)
tamainnut Kanatamiunut igalungnut malikhimainnarlugillu hivunikhautikhangit
hiliktumik aturaagtakhainit, maniliurahuagtut nakuugpiagtumik, unalu thuagtumik
aulattittinirnut Kanatamiunut igalungnut tikinnahuarlugit. Una SFF ilaliutijangit atuagait
malikhimainnarlugit nunap avatigatautijut inikhaliugtangit igalungnut munaghiijangit,
ilaliutijangit hamna Igalungnut Ihumaliugtangit Havaarijaujukhaq llaliutijangit hamna
Qajagijaujuq Inikhaq, Munarivluniuk IThuiluutaujut Igalukhiurnig haffumani
Imarmiujunit Najugpaktangit, Nunaliit unalu Uumajuit unalu Atuagag Munarijaat
Igalugaangata.

Tahapkuat titiggait angmaumajut uvani Ikiagqivikkut uvani: http://www.dfo-
mpo.qgc.ca/reports-rapports/regs/sff-cpd/overview-cadre-eng.htm

1.6.3 Atuagag Munarijaat lgalukhiurnirnut

Igalukhiurnirnut iluani Igaluktuuttiaq igalukhiurniq titiragtauhimajut ukunanngat
Atiliugpagaat makpiraanmi uvani maniliurahuarnirnut laisilingnit ganurilingajaujut
(takulugu ilangani 4.2 unalu 7.1). Una igalukhiurnig atuinnaghugillu haputit
anguniagpagaat ilitturvikhanut uvani malruk najugaanit, ahivagtauvaktut ungahiktumit
tamaat tuqutigpagaat igalukhiuraangata. Qimilrugtaaraangata uvani Atiliugpagaat
makpiraanmi nalunaitkutaanit, iqalungnit munaghiivagaat nalunaijaijut
tuhagtittivakhugillu avatikhanut atuqtittijut unalu munaqtiuqatigiiktut parnautingit,
ihumaliughimavagaat una igalukhiurnirnut mikijumik ihuiluutauvaktut
ihumaaluutiginngittangilluuniit aallanut igalut, imarmiutaujut tingmiat unaluuniit
imarmiutaujut huraat amihuuningit. Unipkaagtauhimaittut imarmiutaujut huraat
Ilagijaujut Tuqutigpagaat Aannigpiaghimaittunigluuniit (IMSI) kinguani 5 nit
igalukhiugtunut Igaluktuuttiag nunangani. Maniliurahuaqgtut mahikkut kuvjigijut
ihivriugtauvaktut pingahuaqtaat hitamaagtalluuniit 3-4 ublug tamaat, unalu imarmiutaujut
huraat nalvaagtaugaangat uumajuit utiqtittivakhutik, kihianiluuniit anguniajuktangit
nigikhamaat malikpiaghugillu nunataarviup pijunnautingit.
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Una Igaluktuuttiag maniliurahuaqtunut igalukhiuqtut ilagijaujuq uvani Amialikaup
Kanatamiunit Tarjurmiuttat unalu Avaliganngittumik Aulattittinirniup (NOAA)
Titiraghimajut Haffumani Ahivagtittinimajangit Igalungnit (LOFF) malikhimainnarilugit
hilarjuatigut maliguarutit pilimmakhaghimajut haffumani Imarmiuttat Huraat
Hapummijakhaat Maligag unalu hivunighilugit ilaliutaujut. Hamna LOFF ilitturnaqtut
humiliqaak “ ahivaqtittihimajangit” uuminngaluuniit “ahinirmunngarahuaqtut” iqalut
kigligutaujut gajagijauhimajut imarmiutaujut huraat igalukhiughimajangit.
Nutgaqtittihimajut haffumani hilarjuarmiujut tuqutighimajangit uuminngaluuniit
aannigtittijut haffumani imarmiutaujut huraat (ilagijaat nattiit) maniliurahuaghutik
igalukhiugtut aulattitiviutik malikhijakhaat tamarmik ahivagqtittijimajangit unalu
ahinirmunngarahuaqtut igalungnut. Tukhiutihimajangit haffumani Igaluktuuttiaq
maniliurahuagtunut igalukhiugtut uvunga LOFF huli gimilrugtauhimajut ukunanngat
NOAA, kihiani niriugijaujut ahivaquijaat naittuuvlutik ihuiluutaunianut unalu
mikijuuvlutik ilagihimajaujut ukunanngat imarmiutaujut huraat ilittuvlutik iluani
igalukhiurnirnut.

1.6.4 lkhinnainnarningit lgalukhiurnirnut Inikhautaat

Aullagtilihaaghutik uvani 2019 mi, Igaluligijitkut taidjuhia DFO pivallialighutik
Ikhinnainarningit Igalukhiurnirnut Inikhautaat. Hamna hivunikhaat haffumani Inikhautaat
naiglinahuagtangit ihuiluutigijaujut palaastiit halumairningit unalu ikhinnainnarningit
igalukhiugtunut ilagijaujut taimmaivagaat igalukhiugtingit parnautingit uvanngat
Kanatamiunut igalukhiugtunut, ikajughugillu angiklijuummigtangit atugtattagtakhangillu
igalukhiurnirnut, imarmiuttat uumajuit gajagijaujut, unalu aanniagtailinirnut haffumani
Kanata’p tarjungit aahiillu imarmiuttait avatiqatigiiktut najugait ikajughugillu haffumani
Iqaluligijitkut taidjutilik DFO’t munarilluaghimajakhait. Haffumani lgaluktuuttiaq
Igalukpik maniliurahuagtunut igalukhiugtut, laisiata ganurilinganingit
pilimmakhaghimajut munarivlugillu uuktuutigijangit hanajaulighutik aadjigiikhimagiami
tadja atugtangit uuktuutigijangit unalu hivuani ikajurlugillu unipkaarijaujukhat
tammaghimajut unalu/nalvaaghimajaallu igalukhiugtunut parnautingit. Tadja,
tammaghimajut parnautingit ihumaaluutaunngittuq igalukhiurnirnut.

1.6.5 Nunavut Angirutaat

Uvani 1993, Kanata inighimajaat inigpiaghimajumik nunanut nunataarviujut angirutaat
ukunanngat Inuit haffumani Nunavut Nunataarviujut lluani. Una Nunavut Angirutaat
(NA) nautkalihaaghimajut inikhautivikhangit unalu uumajuit anguniagtakhat
pijunnautingit haffumani Inuit unalu aallat Nunagagaaghimajut ilagijaujut
ilitquhigaghutik anguniagpagaat iluani Nunavut Nunataarviup lluani NSA.

Una Angirutaat nautkaivlutiglu Nanminirijaanit Inungnut Kavakhait, una NWMO,
avvautigivagaat ihumaliugpaktunut aulattittinirnut ukunanngat Kavamarjuangit
Kavamangit. Una NWMB unalu DFO Ministangit ihumaliughutik ganurilinganingit
ilagijaanit nalaumattiagtumik munagtiunirnut unalu munarivagaat igalukhiurnirnut unalu
hapummijangit igalut Nunavut Nunataarviup lluani. Malikhugillu munaqtiugatigiiktunut



timiqutingit, hamna NWMB ingilrutilluanguuvluni uumajunut munagtiunirnut, kihimi
Minista tigumiagpagaat munarilluagtangit uumajuit munagtiunirnut angighimalaagtullu,
ginngihimalaaghutik uuminngaluuniit aallannguqtilaagtangit ihumaliugtangit nauhimajaat
ukunanngat NWMB ihumagijaanit anguniarnirnut aahiillu ihumaliugtangit ilagijaanit
munagtiunirnut unalu hapummijakhaat uumajuit unalu uumajuit najugpaktangit.

Una NA aulattittivagaat uumajuit munagtiuvaktangit aulattittinirnut uvunga
Aviktughimajumik Uumajuit Timiqutingit (RWO) unalu Anguniaqtiujut Timiqutingit
(HTO). Una RWO iluani Igaluktuuttiag nunangani hamnaujuqg Qitirmiut
Aviktughimajumi Uumajuliqijit Katimajit (KRWB). Hamna nauhimajait unalu havaangit
haffumani RWOt (NA 5.7.6) ilagijaujut:

e Maliguarutit anguniagtunut maligautingit unalu ingilrutingillu ilagijaujut haffumani
HTOtkut aviktughimajumi, ilagijangillu atugpagaat avvautigiinngittunit
inighimaittut.

e Avguiningit akhuuqujaujullu aviktughimajumi ajurnaittumik ihariahungningit
maligautait unalu ihuaghijauhimajut ajurnaittumik maligautaat tamainnut HTOtkut
nunangani.

e Atiliughimajangit kitunuligaak uuminngaluuniit timinganit ahikkuugtangit
hamnaunngittut HTO, pigagtumik piganngittuuvlutigluuniit aturnagtumik
ithumaliugtangit ganurilinganingilluuniit, ilainnaatigut haffumani nunangani
ajurnaittumik ihariagijainnit ihuaghimalugillu pijumajainnit maliktangit.

e Tamainnut, una munarijangit anguniagtangit tamainnut ilagijaujut HTOtkut
nunangani.

Una HTO lgaluktuuttiag nunangani hamnaujuq Ekaluktutiak Anguniagtangit
Timiqutingit (EHTO). Aulattittiningit hulijakhangillu haffumani HTOtkut (NA 5.7.3)
ilagijaujut:

e Maliguarutit anguniagtangit maligautingit ingilrutikhangillu tamainnut ilagijaujut,
ilagijaattauq atugtakhainit munagtiuvikhangit uuktuutigijait.

e Avguiningit unalu aulattittijakhait nunalingnit ajurnaittumik ihariagijainnit unalu
ihuaghihimajangit ajurnaittumik maliktangit tamainnut ilagijaujut.

e Atiliugtakhait ilagijaunngittunut, uuminngat uuminngaunngittunilluuniit
aturluagtakhainit ihumaliugtakhait ganurilingajaujunillu, hunalikiaq ilanganit
nunalungnit ajurnaittumik ihariagijamingnit maliktakhait unalu ihuaghijaujut
ajurnaittumik ihariagijaanit maligautit.

e Tamainnut, una munarijangit anguniaqtangit, munarijaanit anguniagtunut tamainnut
ilagijaujut.

Una Nunavut Angirutaat nauhimajaujut aulattittinirnut uvunga Nunavut Tunngavik
Timigutaat hivulliuvluni Tikkuagtauhimajug Inuit Timinganit maligautilik Angirutaa
(Nakataq 39). Kamagijakhaat pidjarikhilugillu hamna Inuit pijunnautingit unalu
munarilluagtakhaat maliktangit Nunavut nunataariup pilimmakhagtauhimajut, ilagilugillu
uumajuit munagtauhimajut ilaliutijait (Nakataq 5) haffumani Nunavut Angirutaanit.



Malikhugu Angirutaa, uumajuligijit munaghaijangit unalu Inuit anguniagtangit
munarijaujut uvanngat hivunikhaliurutikhanut hapummivikhag (NA s.5.1.5).

Una Nunavut Angirutaa angmaumajugq ikiaqqivikkut uvani:
http://laws-lois.justice.gc.ca/eng/acts/N-28.7/

1.7 Angiriigtauhimajuq Piliriakhaq

Una IFMP tunijauniagtug uvunga Igaluligijit DFO Minista unalu NWMB
gaangigtaugialik. Una IFMP pivalliahimajuq ihuaghigattagtaujukhaq titirag, tukigagtuq
titiragtauhimajuq nalaumattiariangani aturaaqtaujukhag, ithuaghihimaittumik
nunguavikhag. Uvuuna gimilrugattagtakhaat (takulugu llanga 9 haffumani IFMP)
ukunanngat IFMP Havagatigiiktunut Ilagijaujut unalu ilauhimajunut, nutaanngughimajut
ihuaghagtauhimajullu tunijaulunilu NWMB unalu Minista Igaluligijit Tarjurmiunillu
gaangigtaugialik, kiugiaraangat.

Hamna gaangiqtauhimajuq IFMP numiktaulunilu Inuinnagtun, makpiraaliugtaujukhaq
tunijaulunilu uvunga munagtiugatigiiktunut parnautinut, unalu inungnut tautuktakhaat
angmaumaluni ikiagqivikkut ukunanngat DFO.

2 lgalut [lhivriugtauningit, Qaujiharniqg unalu Illitquhirnut Qaujimajangit
(Qaujiharniq hivullingit)

2.1 Uumajuliginirnut Tautukhimajangit

Harris, aahiittaug., (2020a) ilaliutihimajangit inigpiaghimajumik nainaaghimajut titiqgat
haffumani uumajuit lgaluktuuttiaq lgalukpik, ihivriurningillu tikkuaghimajaat iluaniittut.
Igalukpik, Salvelinus alpinus (L.) ilitturnagtut tamainnit Kanatamiunit Ukiugtaqgtuq
ilaliutijangillu gikigtat haffumani Ukiugtagtumik Qikigtalingnit (McPhail & Lindsey,
1970; Scott & Crossman, 1973), ilitturnaghunilu tamarmiujuk tahirmiujut (tahirmiujut
unalu nunamiujunilluuniit) unalu (haffuminngatut, tajurmut hituvaktut) ilitturningit
(Johnson, 1980; Jonsson & Jonsson, 2001; Loewen aahiittauq, 2009). Ikalukpit
tarjulingmiulaaqtut angiklikhimajuktullu 150 uvunga 200 mm (Johnson, 1980; Gilbert
aahiittauq, 2016), angikligaangat utigpakhutik kuugarnut imarmiunirnut najugpaktangit
nigikhaghiuraangat (Moore, 1975; Harris, aahiittaug, 2020). Nirivakhutik hinaani,
ikkattumik uvani kuukkap nuvuani 30-45 ublunganit haniraagutgaak, kihimi arvinilik
ublunganit titiraghimainnaghimajug (Dutil, 1986; Gyselman 1994; Moore, aahiittauq,
2016). Nirijunit gaanganit pivakhutik kihiani nigikhaghiujuktut aglughutik avataanit 30 m
titiragtauhimajut (Harris, aahiittauq, 2020). Kihiani kuukkat nuvua aturluarnaqtut aujami
nigikhaghiugtunut tarjurmit (Harris, aahiittauq, 2020), ilangit ungahiktumit imarmiuttat
ingilrajut titiraghimajajut (haffuminngatut, > 100-400 km, Gyselman 1994; Dempson &
Kristofferson, 1987; Moore, aahiittaug, 2016). Una Igaluktuuttiag maniliurahuaqtut
iqalukhiugtunut makaghiivaktut hituaragtut, uuminngaluuniit upinngaami, ingilrajut
(Taaghivalirvia) ilagijaujut nirivliutik majuraraangatalu, ukiakhami, ingilrajut (gitgani
uvunga kinguani Niqgiligivik atulihaaqtumi Apitilirvik) ilagijaujut utirniaraangat
huvangniliraangat uuminngaluuniit ukiiliraangat najugpaktangit.


http://laws-lois.justice.gc.ca/eng/acts/N-28.7/

Huvangniliraangata halumajumik imarmiunit ukiakhami, uvanigaat kinguani-Apitilirvik
uvaniluuniit hivunngani-Tattiarnaqtumi, hiuralingnit uvani tahirmiinngaaraangat
najugpaktangit. Igaluktuuttiag nunangani iluani, unalu gitganit Kanatamiunit Ukiugtaqtuq
uvani, huvangniliraangat tahirmit, amihut kuukkat gigivakkamik ukiumi (Johnson, 1980).
Huvat ahivaraangat, igalugait halumajumi imarmiunginnaghutik (Johnson, 1980).
Igalugait nirijuktut halumajumik imarmik kinguit (amphipods) kumaruillu, inirniit
nirijuktut igalunnuanut unalu tarjurmiuttat kumait, uviluit, kinguillu. llitquhingit,
igalugait aktigiligtaat150-200 mm hitamat tallimanit ukiunit, ingilralighutik tarjurmut
(Gilbert aahiittaug, 2016) taimaa nigikhaghiuriami ughulingnit imarmiuttat nigikhainit.
Ukiakhami, tamaat lgalukpiit utigpakhutik halumajumi imarmut ukiivakhutik
gaajurnailrumik ukiag imarmiut imat (Johnson, 1980).

Tarjurmiunngittut Igalukpiit nalvaagtauvaktut najugpaktullu uvani tarjurmiunit ilitquhiit.
Kihiani Igalukpiit tarjurmunngalaaqtut, ingilrajuittu. Hungmallikiaqg huli ilittughiigialik
iluani Igaluktuuttiaq nunaani, kihiani, aahiit ingilranirnut parnaijautingit ilitturnaqtug
inuuhirnut ilitquhirnut inikhaanit ganurilinganingit ilangani atulihaagtangit aktilaangit
angiklilaangilluuniit (Hendry, aahiittaug, 2004; Moore aahiittaug, 2014).

Angutaugumi arnaugumiluuniit ilitquhiita haffumani ingilrajuktut kuugarmut
huvaniliraangat Igalukpik angiklilaagtut aktukkuhianit 450 mm aktilaangit (Johnson,
1980; Harris aahiittauqg. 2020a). Qanilruani, Harris aahiittaug. (tuhagakhaujuq)
kangighidjuhia aktilaangit (Lso) ukiungillu (Aso) uvanngat 50% inirninnguqtut tukiliutaat
haffumani nautgiktaqtut ilitquhia malruk pivikhangit nunangani iluani. Tamatkigtangit
kangighijaujuq Lso uvani Jayko Kuugaq hamnauvlutik 553.7 mm uvanilu Halugvik
Kuugag hamnauvlutik 539.7 mm. Tamainnighaanit ihivriugtauningit ilagijaujut, Harris
aahiittauq. (tuhagakhaujuq) nalvaaqgtangit tamainnut Asp uvani Jayko hamnaugaluaqgtug
12.5 ukiunganit humiligaak tamainnut Aso uvanngat Halugvik hamnaugaluaqtuq 10.4
ukiunganit. Tahapkuat kangighidjutingit naugattaghutik ihumagijaujut, kihiani,
aallatgiigattaghutik ukiut aallat. Arnat tigumiagpaktangit 3000 uvunga 5000 huvait
(Scott & Crossman, 1973). Igalukpik huvanikpaktut atauhiunngittumik inuuhirnut.
Igaluktuuttiaq nunangani, kihiani, takukhaujuittut huvaniliraangat aippaagunngugtumik
ukiunganit, arnait angutilluuniit ilitquhiita tikittaraangat kihiani. Huvaniktittijuitpakatut
ukiakhami igalut majuliraangata ihumagijaujut pijuittut, ilagijaanit,
tarjurmunngauvakhutik aujami huvaniktinnatik (Johnson, 1980, Moore aahiittauq, 2017).
Huvaijaraangat, lgalut halumajumi imarmiujuktut ukiivlutik nigikhaghiughutik
ingilraliraangat tarjurmut upinngaliraangat. Una ilitquhia gapaktitpakhutik 30-40%
timingat uqumaidjuhianut, qapakpakhutik taimaa uvani (Dutil, 1986).

Inuudjuhia ilitquhia unalu ingilravingat pitquhingit Igaluktuuttiag Igalukpik unalu
malikhimajangit ilagijaujut nauhimaningit amihuuningit ilitquhiat nainaaghimajut
naittumik ukunanngat Harris aahiittaug. (2020a). Ilitturluangit ugariighimajut ataani.
[laita munarijainnit kititigtauhimajut ungahiktumik amihuuningit (haffuminngatut
“Iqauktuuq”, “Paalliarjuk™ ahiarmiuttat amihuuningit ilagijaujut) tukhiutigijaugaluaqtut
uvanngat Kristofferson aahiittauq. (1984, takulugulu Dempson & Kristofferson, 1987)
aallaugamik nanminiringani ilitquhiita uvanngat amihuuningit ilittugtauhimajut
hivitujuraalungnit nalunaitkutaliugtangit naunaijaijut. Ihivriughiijangit timinganit



ilitquhingit aallatgiingujut Kristofferson (2002) ilittughimajaat huvaniktut igalukpik
nunangani puqtuhijumik nanminirijaanit malittiaghimainnagtangit unalu ilittughimajaat
aallat amihuuningit takukhaulaaqtut uvanngat akunnganit iluanilu kuukkait pivikhangit.
Qanilruanit mikijunnuamik ilittughaijjut takukhauvlutik DNA ihivriurningit (Harris
aahiittaug. 2016) nalvaaghimajuq aviktughimajumik nauhimaningit ihuaghijauhimajut
tamainnut ilittughimajut nunangat aadjigiiktumi tukhiutauhimajuq ukunanngat
Kristofferson aahiittauq. (1984), kihiani, igalukhiurnirnut ihivriughiijaut najugaita
Igaluktuuttiag nunangani hakuittuuvlutik aallatgiingujut. Harris aahiittaug. (2016)
kiuhimajaallu hamna avaliganngittut amihuuningit ilihimajaujut aadjigiinngittutik
hivitujut tarjurmiittutik ilagiinnagtangit tuharnaqgtut nipiliughugit itquumaningit (Moore,
aahiittauq, 2016, 2017). Una kinguani ilitturningit, akhuugpiagtangit aallanngughutik
munagtiunirnut igalukhiurnigut. Qanilruanit Moore aahiittauq. (2017) ilagatigijaat ilaruit
uumajuit ilitquhiit nipiliughimajangillu nalunaijainingit ilittughimagiami hakuighimajut,
nauhimajut amihuuningit aallaujut unalu aadjigiinngittut hiamihimajut. llagijaujut
nalunaijainingit ugaghimajut hamna Igalukpik lgaluktuuttiag nunangani iluani utigpaktut
angilrarvingnut nanminirijaat kuukkangit huvanigiami, kihimi ukiivakhutik kuukkanit
naitpiagtut ingilravingit naigligiami akikhangit ingilrajunut huvanijuittumik ukiungani.
Una tukigaghuni avaliganngittut amihuuningit avivaktut tarjurmiigaangata, avivakhutik
hivitujumik halumajumi imarmi ukiivakhutik najugpaktangit. Hivunngani aallangujut
amihuujut igalungnut gaujihaijut hivunigijaat hup amihuujut anguniaqtauvaktut
humigaak aktikkutaanit tamarmik tarjurmiuttat halumajumik imarmiujut najugaat
qulaaniittukhaujut hivulliulutik.

Uvani tukiliugtauhimajug ukunanngat Harris aahiittauq. (2020a), hamnaujut hivituraaluit
tikkuarningit kangighigiangani nauvikhangit amihuuningit ilitquhiita ilagivliuniuk
munagtiunirnut igalukpik amihuuningit nunangani iluani:

1. Ahiakkut amihuuningit ilihimajaujut avvautivaktut ungahiktumik
tarjurmiigaangat,

2. Avvautigaangat ahiakkut amihuuningit amigaitpaktut ukiigaangamik
najugpaktangit,

3. Avaliittut Igalukpik utiriagagtut halumajumut imat ukiunnguraangat ukiivlutik
nauhimaitkaluaghutik ilitquhiat taimailiugpaktut ilitquhinganit malruk
aallatgiingujut huvaniliraangat (haffuminngatut, huvaniktumik ukiivakhutik
taimaa),

4. lgaluktuuttiag nunangani iluani ungahiktumik tamaita majuligpaktut ingilravlutik
avaliittumik taimaa ilitturnaqtug-ukiungani huvanijuittullu unalu ilitquhiittut
hunaugumik ingilravaktut tadja atuqtumi ukiungani unalu,

5. Amigaittut huvaniktut hulijut taimaa ukiivaktut huvniktumik unalu

6. Tamainnit malittighimajaat tautungnaqtut ikittuuvlutik hamna uumajuit.

Munarijakhaat hivunikhaat, tamaita lIgalukpik takunnagtut iluani uvanngat imaup timing
munarijauviutik ahiganngittumik munarijaujut ilagijaat, avaliganngittut uvanngat
Igalukpik amihuuningit iluani aallat imarmiujut. Hamnaujugq ilitquhirijangit
munagtiunirnut inikhautaa haffumani lgaluktuuttiag lgalukpik maniliurahuaqtunut
igalukhiurnirnut, ublunganit ilittugpiaghimajut aturaagattaqtut. Nutaannguqtiqtut



nalunaitkutaq ilitquhirnut unalu tautungnaqtut avvautijut-amihuuningit anguniaqtut
pilaagtut ihuaghalaaqgtut atugtangit kuukkait-thumagijaujut munagtiunirnut aulattittinirnut
munagtiunirnut nunangani iluani.

2.2 Nunat avatigatigiiktunut najugpaktangit llagijaujut

DFOt Hapummivikhaq Iqalukhiurnirnut Havaarijaujukhaqg (SFF) hivunigijaat ikajuqtut
amihuuningit hapummivikhaq aturaagtakhangillu atugtangit imarmiuttat avatikhait
Kanata iluani (DFO 2016). Una havaarijaujukhag tahiugtangit ilagijaujut igalukhiurnirnut
munagtiunirnut upalungaijautingit kihimi ihumagijaujut imarmiuttat avataita
najugpaktangit ganug uumajuit ilagijaujut iluani avataita najugpaktangit, ikajugtangit
malikhugillu avatigatigiiktunut-kigligutaat inikhautikhangit munaqtiunikhangit
hivunigijangit hapummigiami imarmi iluaniittut nauhimajut igaluillu najugpaktangit.

Najugpaktangit aallanngughimajut unalu/uuminngaluuniit halumainningit
huvangnikhangit unalu ukiivakhutik najugait takunnaittut ihnumaaluutigivagaat.
Kristofferson (2002), ikajugtauvluni nunalingi inirniit igalukhiugtillu, nalunaigtauhimajut
12 huvaniktumik maniraa lgaluktuuttiag nunangani iluani. Aktilaangit unalu ajurnautingit
tamainnut maniliurahuaqgtunut halumajumik imarmiujut, kihiani, tutgittiarnaghuni
aallaujuttauq huvaniktunut maniraanit iluani tamainnut kuukkait. Tahapkuay
nalunaigtauhimajut ukunanngat ilitquhirnut gaujimajangit ganiluani maniraanit haffumani
maniliurahuagtunut igalukhiurvingit najugait. llahimajangit, huvaniktut tattiit
nalunaigtauhimajut uvani 2013 (L.N. Harris, makpiraagtauhimaittug naunaijainiq)
ilagijangit haffumani aturaagtakhait-hivitunia nipigagtut ihivriugtangit piliriakhaq
aturaagtangit nunangani iluani uvani (takulugu Moore aahiittauq. 2016, 2017, Harris
aahiittauq, tuhagakhanmit).

Tarjurmiitkaluagtut kuukkamiujut Igalukpik nigikhaghiugpaktut imarmiunit imarmiujut
qupilruit (kinguit haffuminngatut Parathemisto libellula unalu kingukpaluktut qupilruit
(Mysidacea)) imarmiujullu igalut (amigaittut Uugait (Boreogadus saida), igalugait
(Mallotus villosus) unalu qupilruktut ittut (Ammodytes dubius) tarjurmiigaangat aujami
(Dempson & Kristofferson, 1987, Gyselman 1994, Dempson aahiittaug. 2002, Spares
aahiittaug. 2012) . Igalukpinnuit nirijauvaktut Tahirmiuttat Ihuug (Salvelinus namaycush)
halumajumik imat; naujaillu, aallat igalungnit nirijuktut tingmidjat ilaaniitauq nattiit
tarjurmiigaangamik. lhuiluutaunngittut taimaa kihimi ihumaaluutaulluaqtut lgalukpik
amihuuningit inuuhirnut. Angijaaqtut Igalukpik takunnaqtut ungahiktumik munarijaujut
nigikhaghiugtunut ihumagijaujut ulurianagtumik nigikhaghiugtunut (Johnson, 1980),
kihiani nattiit tautuktauvaktut igiittumik malingnivaktut igalungnut nunangani (L.N.
Harris, nanminirijamingnit tautukhimajaa).

Naittuuvlutik aallanit igalukhiughimajut iluani lgaluktuuttiaq lgalukpik
maniliurahuagtunut igalukhiugtut makakhimajaat igalukhiurnirnut akunningit unalu
ingilrutikhait ilihimajangit. Qanilruanit maniliurahuaqtunut tautukhimajangit
nalunaighimajaat hamna halumajumik imaqg mahikkut kuvjiligijut (haffuminngatut,
Tahiryuaqg humili Igaluktuug amihuuningit igalukhiughimajangit) ikittuuvlutik aallanit
igalukhiughimajait ilitturnaqtuq, kihiani tautungnaraangat, Tahirmiuttat Kapihilik
(Coregonus clupeaformis) unalu Ihuug igalukhiujuktangit uumajuit igalukhimajangit.



[luani imarmiujut avatingit, igalukhiughimajut uumajuit ilagijaujut tarjurmiuttat kanajug
(Myoxocephalus spp.) unalu Uugag. Ilangit igalukhiughimajangit igalukhiugtangit
maniliurahuagtunut igalukhiugtut atuligpagaat nanminikhait igalukhiugtunut aujiivingnit.
[luani haputit igalukhiugtut, tamaita igalukhimajangit utigtittivagaat aannighimaittumik.
Qanilruani, ihuaghimajumik ganilruani ihuaghihimajangit uuktuutijangit, tuulliit
nalunaigtauvaktut ilagijauvaktut. Tamainnut, igalukhiughimajangit ihumagijaujut
mikijumik ihuiluutauvaktut uvunga nunat avatiqatigiikhimajunut.

2.3 llitquhingit Qaujimajait unalu Inuit Qaujimajatugangit

Igaluktuuttiag nunangani unipkaalluarijauvaktuqg gangaraaluk igalukhiugtunut taimaa.
Inuit Igaluktuuttiarmiut amigaittunik kititighimavaktug pitquhitugainnut nunaup avataita
avatigattautigiingnillu ilihimarjuagtangit anguniarjuagtut nigikhaghiughutik
ilitturijauvakhuni ikivalliavlutiglu humiligaak nunangani (Riedlinger & Berkes, 2001).
Nalauttiaghugit Igaluktuuq (Ekalluk Kuugaq) unipkaarijaulluaghuni titiraghimavlunilu
pitquhitugangit avatigatigiiktunut nunami gaujimajainnit (TEK) hamnaujut
Igaluktuurmiut, Inuit ilagatigiikhutik najuligpagaat ilavlutik. Niplautigijaujug uvani
takunnagtumi makpiraannuami nipiliughimajaat Qitirmiut Ingilraatigut Katimajit (2007),
hakugikpiarami kuukkani Igalukpik takukhauvaktut tamarmi upinngaami ukiakhamilu
Igaluktuuq (Ekalluk Kuugaq) najugtaulluagpagaat nunaa amigaittuuvlutik ittarningit
ilitturnagtug nunangani najurjuagpagaat qangaraalungmi hitamat tausiatigut ukiunganit
(Takuluguttaug Friesen, 2002).

2000ngutillugu, Qitirmiut Ingilraatigut Katimajit havagatiginimagaluaqtut
Ilinniarvigjuangat Torontomi unipkaaliughutik/ittarnitaligijit gaujihaqtit havaarivlugit
titiraghutik ilitquhirnigut inuuhiangit hivunigilluaghugit igalukhiurnirnut hulidjuhiit,
ilagivluniuk qaujimajatugangit, maligautingit ukpiruhuutaillu (Friesen, 2002, 2004).
Takunnagtut makpiraannuami nalvaagtamingnit angmaumajut uvani ikiaqqivikkut:
https://www.kitikmeotheritage.ca/.

Inuit unipkaangit unalu Inuit Qaujimajatugangit (1Q) huli tukigarjuaghuni munarivlugit
igalukhiurnirnut, atughugillu gaujimajainnit ilihimajangit ihuagtumik igalukhiurnirnut
ihumaliugait unalu pivallianikhanut qaujiharnirnut unalu igalukhiurnirnut munarijaanit
upalungaijautingit (Thorpe unalu Moore 2019). Inuit unipkaangit unalu Inuit
Qaujimajatugangit ilagijaujug ganilruanit Igalukpik huvanigaangamik najugainit
kititighimajaat ikajugtauvlutik nunalingnit inirniit igalukhiugtiillu (Kristofferson, 2002)
unalu unipkaaghimajaujut gauhimajangit tunihimajaat nalunaitkutag pijumajaanit
ikajuutauvluni nutaanngugqtigtauvlutik amihuuningit ilitquhiita maniliurahuagtunut
anguniaghimajangit lgalukpik lgaluktuuttiag nunangani iluani (Day & Harris, 2013,
Harris aahiittaug 2020a). Inuit unipkaarianganit, ilagijaujut TEK unalu 1Q huli
kititighimmaagpaktut nunalingnit katimaliraangatcontinue. DFO Qaujihainingit
gaujihaqtut upalungaijautingit gimilruinnagtangit ukiunnguraangat ukunanngat
avatingnut atugtunut, unalu havaanut tukiliutainit ihuaghihimajangit ilaliutijangit
ganilruanit gqaujimajangit kiujaujukhallu. Una IFMP, ilagijaujut munagtiunirnut
maligautingit nakuugpiagtumik maligautingit ilagijaujullu atugtaujut igalukhiugtunut
ingilrutingit ahivaijagtakhaat huvaniktunut igalukpik, pivalliahimajut ukunanngat



Igaluktuuttiaq Igalukpik Havagatigiiktut Ilagijaujut katimadjautigijangillu nunalungni.
Kinguani, uvani 2016 mi katimagatigijangit aullaqgtittijangit ukunanngat Ekaluktutiak
Anguniaqtit Timinganit (EHTO) unipkaaliughugit hamna Inuit Qaujimajatugangit
Ukiugtaqtuq iluani lIgaluktuuttiag nunanganito (Thorpe unalu Moore 2019). Una havaagq,
maningnit tunijauvlutik ukunanngat Ukiugtagtumi Qaujimaningit Kanatamit, ilagijaallu
ilihautikhangit nunamiunut inulrammiit aullapkailugillu ikajugtauvlutik havaangit
nunami nalunaijaivlutik ilittughaijut unipkaaliughimajut titiraghimagiami Inuit
Qaujimajatugangit uvunga arvinilik hitamat inuit nunalingnit (Thorpe unalu Moore
2019). Unipkaaliughimajut nalvaarijangit parnautigivliugu Inuit Qaujimajatugangit
garitaujamut iliuraivikhangit munarijaat ukunanngat EHTO parnautingillu inighugulu
uvanngat inirniit-inulrammiillu gaujimajainnit himmauqatigiikhutik aujiivik
Santighiighutik uvani Nigiligivik 2016 mi. Una parnaijautingit aulapkaghutik
kivgautigivlutiglu aadjikkutaanit hulijakhainit atugattagtakhait aippaagukhamut taimaa
nunamiugatigiit atauttimut katimagataugiami unipkaagatigilutik igalukpik gaujiharningit
munarilugillu mikhaagut nunangani iluani.

2.4 Amihuuningit Thivriurniq

Inigpiaghimajuq amihuuningit ilitquhinga ihivriurningit haffumani Igaluktuuttiaqg
Igalukpik inighimajaujug ukunanngat Day & Harris (2013) angmaumajurlu
ikiaqgivikkut uvani: http://www.dfo-mpo.gc.ca/csas-sccs/Publications/ResDocs-
DocRech/2013/2013_068-eng.html. Una ihiviurnikhanut gaujihagtauhimajuq
igalukhiurnirnut-malikpagaat nalunaijainit hivunigijaat pivalliajauvliuni nanminirijangit
ilitquhiit tamarmit maniliurahuagtunut anguniaghimajangit imaup mikhaagut. Una
ihivriurningit ihumaliugtaujug tamaat hivulliujunit amihuuningit aallatgiiktut,
hamnaunngittuq Kuunajuk, ilittugtauhimajut naittuuvluni gajagijauvluni
igalukhiurluarumi hamna anguniagtangit parnautingit talvani. Qaffiuningit amihuuningit
ihivriurnikhanut tautukhutik apquhiutikhangit gaujihagtauhimavluni (Zhu aahiittaug.
2014 a,b) kihiani kiujaujut haffumani nalunaijaijut huli kiuttiaghimaittut ilitturvikhangit
atugtaaghimajut munagtiunikhanut parnautingit.

Hamna Qajagilraaningit Apquhiurningit (PA) uvunga igalukhiurnirnut munarijaat iluani
hapummijaujukhat igalukhiurnirnut havaarijaujukhaq ilagijaujut tukhiutijakhaat
anguniaqtunut parnautikhat hamna (1) nalunaighiijut pingahut amihuuningit ilitquhingit
Kigligutaat (aanniarnanngittut, gajagijaujut, unalu ihumaalungningit) malikhugit
qulvahingningit amihuuningit unalu naigliligullu kiuvikhangit tiliugait (2)
turaaviuhijangit anguniagtunut uuktuutigijangit tamainnut Kigligutat unalu (3)
ihuaghihimalugit ahivagtirlugit uuktuutingit igalungnut amihuuningit ilitquhiita (DFO
2006). Qanilruani, hamna ihivriurningit haffumani Halugvikost (Thirty-Mile Kuugaq)
unalu Jayko (Jayco Kuugaq) ilagijaujuq ingilrahimajut nalunaijainingit (Harris aahiittaug.
2020a) haffumani gaffiuningit takukhaujut (Zhu aahiittauq. Tuhagakhaujuq)
ihivriuriangani amihuuningit unalu nanminirijaat kiujangit tiliugait ukunanngat PA
uvunga igaluliginirnut munaghainiqg. Una ihivriurningit inighuni tamarmik
igaluliginirnut ihumaliughutik haniraanit kigligutaatigut aanniarnanngittumik unalu
gajagijaujukhaq kigligutaa unalu ilittughimajaujuq naittumik ingattarnaittug uvunga
amihuuningit anguniaqtaugumik aulanngitpat.


http://www.dfo-mpo.gc.ca/csas-sccs/Publications/ResDocs-DocRech/2013/2013_068-eng.html
http://www.dfo-mpo.gc.ca/csas-sccs/Publications/ResDocs-DocRech/2013/2013_068-eng.html

Ikajughimavlutik amihuuningit ihivriurnirnut, kinguani pinahuaghutik ihumagivlugit
amigainningit aallatgiitigut pivikhait (McGowan, 1990; McGowan unalu Low 1992,
Harris aahiittaug. Makpiraaliughimaittug nalunaijainiq), hivunngani uvuuna atughugit
haputit majuliraangamik ingilrajut. Tahapkuat Kititirningit aallatgiinguvaktut kuukkap
ganurilinganingit, ilaani, tamainnut ukiunganit iluani aadjikkutaanit pivikhait.
Nalaumajugq kititirningit gaffiujut ukiunganit ilitturnaghutik aturnaqtut kangighigiami
ulurianagtumik malikhimajangit hapummijaulaagtut tahapkuat uumajuit. Uvani,
tahapkuat nalunaijaijut angmaumanngittut.

Hamna Igaluktuuttiag maniliurahuaqtut igalukhiurnirnut haffumani lgalukpik
ihumagijaujut nalunaijaijut-naammagijaunngittut igalukhiurnirnut ilitturnaghunilu
amihuujut akihautigaghutik unalu nalunagpiaghunilu haffumani ilitarijaujut amihuuningit
ihivriurnit (Tallman aahiittaug. 2013). Amihuujut-ukiunganit amihuujut ihivriurningit
pivalliahimajut ukunanngat DFO, katimagatigivlugillu avatingnut atujuktangit unalu
munagtiugatigiiktunut timiujut, uvanngat Igaluktuuttiaq Igalukpik maniliurahuagtunut
igalukhiurnigut turaaghimagiami una nalunaijaijangit-naammagijaunngittuq ihumaaluut.
Una hulijakhautikhat haffumani upalungaijautit ihivriuriami amihuuningit inuuhingit
hapumminnaqtumik anguniarnig maligautingit tamainnut nunaliit anguniagpagaat
imarmi. Tamarmik igalukhiurnirnut maliinnagtangit (tahapkuat nalunaijainiq
kititighimajaujut uvanngat maniliurahuaqgtunut igalukhiurnirnut) unalu nanmirijaujut
nalunaijainiq (tahapkuat kititigtauhimajut nanminirijangit haffumani maniliurahuarnirnut
igalukhiurningit) kiujaujukhaq ilagijaujut hamna upalungaijautingit kititighimajukhaq
aippaagunnguraangat.

Igalukhiurnig-maliinnagtangit nalunaijainingit huli kititighimainnagtangit uvuuna DFO-
maningnut ikajugtauvaktut igalligarvingmi gaujihaijut havaangit, nautkaihimakhaaghuni
hivitujumik-atullaktangit ilagijaujut haffumani nanminirijaat nalunaijainingit (aktingnia,
uqumaidjuhia unalu ukiunga) unalu ihiviurluagtaujut ingilrutinga Igaluktuuttiarmi.
Ihivriurningit ihivriugtauvaktut nalunaijaiviutik aallanngughimagiakhaat aktingnia,
uqumaidjuhia ukiunganilu hulidjuhianit tunihimajangit taimaa nalunaighimajaulaaqtuq
kiuviniit amihuuningit uvunga ublumi atugtangit maligautaanit anguniarnigut.

2012 mi atulihaagtumi, EHTO, ikajugtauvlutik ukunanngat Qitirmiut Nigigarvik
Timinganit unalu DFO, aulapkaihimajut aturaagtakhangit-hivitunia, kuukkap
Kigligutaanit munarijaujut havaangit kititighutik anguniagtangit ilangani mikhaagut
(CPUE) unalu anguniarnirnut nalunaitkutag. Una havaangit ikajuutauvluni uvunga
igalukhiurnirnut maliinnagtangit nalunaijainingit Kititirningit havainnagtut
anguniaghimajait maniliurahuaqgtunut igalukhiurnirnut. Una havaag munarijauvluni
haffumani tallimanit nutqaghimaittumik ukiunganit uvuuna manngit ikajugtauvlutik
uvanngat Nunavut Tamatkiumajangit Munagqtiujut Upalungaijaut gaangiqtautinnatik
uvunga maniliurahuaqtunut igalukhiugti-hivulliutijangit havaag. Una munagtiunirnut
havaat tukiliutilik kangighiinnaghugit ukiungani CPUE haffumani maniliurahuagtunut
anguniagtut uvuuna atughutik nalunaijaijut titiraghutik makpiraarmi. llagijaujut,
unipkaaghugit anguniagtangit unalu iggaghimajaat iluani igalukhiurnirnut huli
parnautiginiagtangit ihuaghijauhimajumik kangighidjuhia haffumani uumajuit ilagijaujut.
Ilirivlugillu nalunaijaijut titiragtakhat makpiraanmi inighimajut nalaumattiagtut tadja



ilagijauvlutik laisianut ganurilinganingit haffumani lgaluktuuttiag lgalukpik
maniliurahuaqgtunut igalukhiurnirnut.

Igalukhiurnig-nanminirijaujut nalunaijainingit kititighimajaujut uvani Jayko (Jayco
Kuugaq) uvanngat 2010-2015, unalu uvani Halugvik (Thirty-Mile Kuugaq) uvanngat
2011-2015. Tahapkuat nalunaijainingit tunngaviliughimajut haffumani 2017
ihivriurningit tamainnut igalukhiurvingmi (Takulugu Harris aahiittauq. Tuhagakhaujug,
Zhu aahiittauq. Tuhagakhaujuq). lgalukhurvingit-nanminirijamingnit ihivriughiijut tadja
havaktauligtuq uvani Paalliq (Lauchlan Kuugaq) niriugijaujut havaktauniaqtuq inirlutik
2022 mi, ihivriugtaarumik amihuuningit havaktauluni. llgaijaujurlu, hivitujumik
nipiliugait atiliughimajakhaat havaaq (havagatigihimajangit ukunanngat
Ilinniarvigjuangit Windsor unalu Universite Laval), havakhimajaat uvani 2013 mi,
ihivriughiivlutik ingilrajuktut unalu ahinunngauvaktut pivikhangit, ikaagattaqgtut tarjurmi
ingilrajut ilitquhiat imarmiujut unalu halumajumit imat najugpaktangit atugtut (Harris
aahiittauq. 2014, Moore aahiittaug. 2016, 2017, Harris aahiittauqg. 2020). Kinguani,
kumaruit ihivriughimajangit haffumani Igalukpik uvanngat tamaat kuukkamiujut tadja
inighimaligtangit (havagatigivlugit ukunanngat Lakehead Ilinniarvigjuaq), tarjuq iluani
ilitquhingit ihivriugtaulighutik (havagatigijangit ukunanngat McGill llinniarvigjuaq),
inuuhiq pitquhitugangit aallatgiingujut ihivriugtauligtut ukunanngat uumajunit
ilaurutigagtut iijingnut takukhaulaittut kumaruit (havagatigijangit ukunanngat
Ilinniarvigjuangat Waterloo), uunarningit inighimaittut unalu anirnigut ilitturningit tadja
ganilrukkut ihivriugtaulighutik (havagatigivlugit llinniarvigjuangat British Columbia)
hamnalu ihuiluutiniit haffumani imarmiuttat iijingnut takukhaulaittut kumaruit haffumani
Igalukpik nalunaijailiqtut (havagatigijangit llinniarvigjuangat Toronto).

Tadja avguiningit kigligijaujut uvani “Tallman’ip maligautaa” ilitquhirijaujut
ulurianagtumik pingujaujuq uuktuutigijangit haffumani 5% avvautingit gaffiujut
Igalukpik ingilravaktut ajughaghutik igalukhiugtunut (Tallman aahiittauq 2015).
Ugagtauhimagaluaqtuq gaangani, hivuani gaujiharningit nutaanngughimajut
ulurianagtumik pingujaujut uuktuutijangit haffumani maniliurahuagtunut anguniagtangit
Igalukpik nunangani pijumajaujut. lhuagtumik kangighidjutingit haffumani amihuuningit,
utuggaujut gaujiharningit, unalu amihuuningit inuuhingit ihumagijaulluagtangit
ihivriuriami tahapkuat ulurianagtumik pingukluktut uuktuutigijangit aulakpaihimajangit
hapummijakhaat anguniaqtut maligautaat tamainnut imarmi.

2.5 Qajagijaunirnut Inikhaq

Uvani tukiliugtauhimajug qulaanit, una SFF ilagijaujurlu maliktakhaat haffumani PA
havaarijaujukhaqg uvunga igalukhiurnirnut munarijaujukhag. Una havaarijaujuq (1)
nalunaighimajut pingahut amihuuningit ilitquhiita kigligutaat (inuuhingit, gajagijauniq,
ihumaalungniqg) malikhugit gaanganiittut amihuuningit unalu naiglihimalugit kiuviniit
tiliugait (2) turaarviujut anguniagtunut maligautait tamainnut kigligutaat unalu (3)
ihuaghihimajut ahivagtaunirnut maligaut malikhugillu igaluk amihuuningit ilitquhia.
Kihimi ganilruani kiuvikhangit tilihimajut nalunaigtauhimajut malruk kuukkat pivikhait
(Halugvik unalu Jayko Kuugak) lgaluktuuttiag nunangani iluani (Zhu aahiittaug.
Tuhagakhaujut). Haffumani ihivriurningit naiglihimajaujut-kigligutaanit amihuuningit



gaujihaijut (DB-SRA) unalu nalunaijainingit- inighimanngittut ingilrutaat (DLM)
havaktitijaujut ihivriuriami amihuuningit ilitquhiita hapummijaujuq igalukhiurnirnut
munarijaat haffumani igalukhiurnirnut. Malikhugit gajagijaunirnut inikhaq iluani
igalukhiurnirnut munaghiijakhangit, tamarmik igalukhiurnirnut ihumagijaujukhat
ganilruani kigligutaanit haffumani inuuttiarnirnut unalu gajagijaujukhaq kiglingat kihimi
inikhangit ataaniittumik haffumani Qulaaniittumik Amihuuningit Kiuviniit 0.8 Busy.
Kihiani, nalunagpiaghuni tadja, unalu naittuuvluni kigligutaat ukpirijaujut nutgagattagtut
galiriighimajut haffumani naittumik-inighimaittuq kiuvikhaat tiliujaunigit haffumani
igalukhiurnirnut. Kiuvikhangit tiliugait pivalliahimaittug qujaginnaq aallait
igalukhiurnirnut iluani Igaluktuuttiag nunangani.

Igalukhiurnig-nanminirijaujut nalunaijainingit kititighimajaujut uvani Jayko (Jayco
Kuugag) uvanngat 2010-2015, unalu uvani Halugvik (Thirty-Mile Kuugaq) uvanngat
2011-2015. Tahapkuat nalunaijainingit tunngaviliughimajut haffumani 2017
ihivriurningit tamainnut iqalukhiurvingmi (Takulugu Harris aahiittauq. Tuhagakhaujug,
Zhu aahiittauq. Tuhagakhaujuq). lgalukhurvingit-nanminirijamingnit ihivriughiijut tadja
havaktauligtuq uvani Paalliq (Lauchlan Kuugaq) niriugijaujut havaktauniaqtuq inirlutik
2022 mi, ihivriugtaarumik amihuuningit havaktauluni. llgaijaujurlu, hivitujumik
nipiliugait atiliughimajakhaat havaaq (havagatigihimajangit ukunanngat
Ilinniarvigjuangit Windsor unalu Universite Laval), havakhimajaat uvani 2013 mi,
ihivriughiivlutik ingilrajuktut unalu ahinunngauvaktut pivikhangit, ikaagattaqtut tarjurmi
ingilrajut ilitquhiat imarmiujut unalu halumajumit imat najugpaktangit atugtut (Harris
aahiittauq. 2014, Moore aahiittaug. 2016, 2017, Harris aahiittauqg. 2020). Kinguani,
kumaruit ihivriughimajangit haffumani Igalukpik uvanngat tamaat kuukkamiujut tadja
inighimaligtangit (havagatigivlugit ukunanngat Lakehead Ilinniarvigjuaq), tarjuq iluani
ilitquhingit ihivriugtaulighutik (havagatigijangit ukunanngat McGill llinniarvigjuaqg),
inuuhiq pitquhitugangit aallatgiingujut ihivriugtauligtut ukunanngat uumajunit
ilaurutigagtut iijingnut takukhaulaittut kumaruit (havagatigijangit ukunanngat
Ilinniarvigjuangat Waterloo), uunarningit inighimaittut unalu anirnigut ilitturningit tadja
ganilrukkut ihivriugtaulighutik (havagatigivlugit llinniarvigjuangat British Columbia)
hamnalu ihuiluutiniit haffumani imarmiuttat iijjingnut takukhaulaittut kumaruit haffumani
Igalukpik nalunaijailiqtut (havagatigijangit Ilinniarvigjuangat Toronto).

Tadja avguiningit kigligijaujut uvani “Tallman’ip maligautaa” ilitquhirijaujut
ulurianaqtumik pingujaujuq uuktuutigijangit haffumani 5% avvautingit gaffiujut
Igalukpik ingilravaktut ajughaghutik igalukhiugtunut (Tallman aahiittauq 2015).
Ugaqgtauhimagaluaqtuq gaangani, hivuani gaujiharningit nutaanngughimajut
ulurianagtumik pingujaujut uuktuutijangit haffumani maniliurahuaqgtunut anguniagtangit
Igalukpik nunangani pijumajaujut. lhuagtumik kangighidjutingit haffumani amihuuningit,
utuggaujut gaujiharningit, unalu amihuuningit inuuhingit ihumagijaulluagtangit
ihivriuriami tahapkuat ulurianagtumik pingukluktut uuktuutigijangit aulakpaihimajangit
hapummijakhaat anguniaqtut maligautaat tamainnut imarmi.

2.6 Qajagijaunirnut Inikhaq

Uvani tukiliugtauhimajug qulaanit, una SFF ilagijaujurlu maliktakhaat haffumani PA
havaarijaujukhaqg uvunga igalukhiurnirnut munarijaujukhag. Una havaarijaujuq (1)
nalunaighimajut pingahut amihuuningit ilitquhiita kigligutaat (inuuhingit, gajagijauniq,



ihumaalungniqg) malikhugit gaanganiittut amihuuningit unalu naiglihimalugit kiuviniit
tiliugait (2) turaarviujut anguniagtunut maligautait tamainnut kigligutaat unalu (3)
ihuaghihimajut ahivagtaunirnut maligaut malikhugillu igaluk amihuuningit ilitquhia.
Kihimi ganilruani kiuvikhangit tilihimajut nalunaigtauhimajut malruk kuukkat pivikhait
(Halugvik unalu Jayko Kuugak) lgaluktuuttiag nunangani iluani (Zhu aahiittaugq.
Tuhagakhaujut). Haffumani ihivriurningit naiglihimajaujut-kigligutaanit amihuuningit
gaujihaijut (DB-SRA) unalu nalunaijainingit- inighimanngittut ingilrutaat (DLM)
havaktitijaujut ihivriuriami amihuuningit ilitquhiita hapummijaujuq igalukhiurnirnut
munarijaat haffumani igalukhiurnirnut. Malikhugit gajagijaunirnut inikhaq iluani
igalukhiurnirnut munaghiijakhangit, tamarmik igalukhiurnirnut ihumagijaujukhat
ganilruani kigligutaanit haffumani inuuttiarnirnut unalu gajagijaujukhaq kiglingat kihimi
inikhangit ataaniittumik haffumani Qulaaniittumik Amihuuningit Kiuviniit 0.8 Busy.
Kihiani, nalunagpiaghuni tadja, unalu naittuuvluni kigligutaat ukpirijaujut nutgagattagtut
galiriighimajut haffumani naittumik-inighimaittuq kiuvikhaat tiliujaunigit haffumani
igalukhiurnirnut. Kiuvikhangit tiliugait pivalliahimaittug qujaginnag aallait
igalukhiurnirnut iluani Igaluktuuttiag nunangani.

2.7 Qaujiharniq

Qaujiharniq ihumagijaullugtakhaat haffumani nalunaijainingit haffumani
hapummijakhaat munagtiunirnut haffumani lgalukpik Igaluktuuttiag nunangani iluani.
Uvani tukiliuriighimajut uvani naittumik-hivituniq hulijakhainit haffumani titiraghimajut
pijumajaujuq nutaanngugtighimalugit amihuuningit ihivriurningit nalunaitkutag unalu
tuhaqtittilugillu hapummijaujukhat anguniagtangit maligautaanit tamainnut
maniliurahuagtunut imap unalu ihuaghihimalugillu kangighimajagqut haffumani
uumajuit ilittughainingit haffumani lgalukpik nuna iluani. Igalukhiurnirnut-
maliinnagtangit nalunaijaijut kititighimajangit ihumagijaulluagtangit ilagijangit
nunangani ilittughimajangit (aktingningit, uqumaidjutingit unalu ukiungit) tamainnit
anguniaghimajangit amihuuningit aippaagunnguraangat. Taimailiugpakhutik
aippaagunnguraangat maniliurahuaqgtunut igaluligivik ihivriugtaujut havaangit
(havaqatigivlugit ukunanngat Qitirmiut Nigigarvik Timigutaa) taimaa Kititighimavaktut
uumajuit ilittughiijut nalunaijainingit havakhimakhaagtangit uvanngat 1970 ngutillugu.
Igalukhurnirnut nanminirijangit gaujihaijut inighimajangit aippaagunnguraangat
kititigtauhimajut uvuuna gaujiharvingmi havaangit unalu ungahingnia kangighidjutigut
haffumani igalukpik uumajuit ilitturningit. Uvani 2013, havagatigihimajangit ukunanngat
DFO, unalu Tarjungit Nalunaijaijut Havaqatigiiktut (OTN), llinniarvigjuangit Laval
unalu llinniarvigjuangit Windsor ilittugtaulihaaghimajut atughugit nipigagtumik
nipiliugtangit ingilrutilingnit naunaijaivlugit ingilrajunit lgalukpik tamarmik tarjurmiuttat
unalu halumajumik imait nunangani.

Una hivunighuutikhangit haffumani gaujiharningit havaangit huli havaarijauniagtuq
uvani 2022 mut. Una kiuviniit titiggangit havaavut ilaliutauhimajugq ilulingit iluani
tarjurmiuttat najugpaktangit atugpagaat unalu havaangit ingilrajunut ukunanngat
halumajumik unalu tarjurmiuttat najugpaktangit tamarmik Igalukpik (Moore aahiittaug.
2016, 2017, Harris aahiittauq 2020b) unalu Tahirmiut Ihuug (Harris aahiittaug. 2014,
2020c). Una iningit haffumani halumajumik imaq ingilrajut unalu halumajumik imarmik
najugpaktangit atugtangit (huvanijuktut unalu ukiivaktut) tadja ilihautigijangit tamarmik
Igalukpik unalu Thuuq ilagijaujut havaangillu, hamna kiuviniit hapkuat



makpiraaliughimanngittut. llagijaujut gaujiharniq ganilruani ukiungani hivunigijauvluni
amihuuningit naammagijaunngittut kangighihimajangillu ingilrainnagtut
ahinunngaujuktut tamainnut amihuuningit igalukpik nunangani (Harris aahiittauq. 2016,
Moore aahiittauq. 2017). Una kiuviniit haffumani ilittughimajangit kiujakhaat
hivitujumik kihimi hakuigtut nauviniit aallatgiingujut tamainnut igalukpik amihuuningit
nunangani iluani unalu ingilrajuktut ulurianagpiagtumik ihumagijaulluagtangit
aquhimajut ukiiraagpaktut hiamihimajut. Aallat ganilruani havaaq hivunigijaat
ihivriurnikhanut niklaumaningit ilagijaujut ilaurutingit uumajuit kumaruit unalu
anginighautingit uummatigut tigigutaat tahapkuat majuqtunut ingilrajut Igalukpik
Qitirmiut nunangani iluani nalvaagtauhimajut igalukpik gaujimajangit niklaumaninga
gaanganit ilitturvikhangit inighimanngittut (Gilbert aahiittaug. 2020). Amihiijut aallaujut
ilitarijaunngittut makpiraaliughimajut avatigatigiingnigut nunami-kigligutaat
ilihautigijangit tadja havaarijaujuqg gimilrugtauhimajuq haffumani tarjurmiutaujut nigit
nikhikhimaningit nunangani ilagijaujut nirijuktangit inikhautaat haffumani Igalukpik
nalunaijaijut kumaruit ilitturnaqtut maniliurahuaqtunut anguniaghimajut igalukpik.

3 Inungnut, Pitquhirnigut unalu Havaakhanut Thumagijaulluagtangit haffumani
Igalukhiurnirgut

3.1 Inungnut unalu Pitquhirnigut

Igalukpik aturlluagpagaat inungnut katilviuningit, pitquhirnigut tukiliutingit unalu niginut
kiuvikhaanit Inuit tamainnut Kanatami (Myers aahiittauq 2005; Balikci 1980).
Igaluktuuttiaq ilihimajaujuqtauq Ekaluktutiak, Inuinnaqtun tukigaqtuq”Nakuujumik
Igalugviutaulluaqtuq” tautungnaghunilu hakugiktumik pitquhitugangit unalu ilitquhirnut
katilviujug inungnut avvautivagaat lgalukpik (Thorpe aahiittaug. 2019). Ublumi nunangit
huli hivitujumik nigimik igalukhiurutaujugq uuminngalu inungnut havaakhanullu
tunihivaktut uvuuna hulilukaagtunut unalu maniliurahuaqtunut igalukhiurnirnut.

Igalukpik inikhautauvluni aturluarivagaat nigitgiktumik (Evans aahiittauq. 2016) unalu
inungnut pitquhirnut nunalingni — malittiaghugulu pitquhitugarnut unalu inuuhittiarnigut
maligaaghugit ilagivagaat pitquhirnigut niginut, unalu nunamiunullu inmikkut-
ihuagpiarijamingnit (Thorpe aahiittaug. 2019). Una nigigiktuq naammagluarijaat
manirarmiunit nigit haffuminngatut lgalukpik nalaummajumik himmautaulaittuq
ukunanngat hivuraanirmiunit nigit, akitturluaghutik agjagtaugiami unalu iharianagqtumik
aadjikkutaanit niginit ihuagtumik (Myers aahiittauqg. 2005). Haffuminngatut, ublumimut
Nunavut Igalukhiurnigut Parnaujautinga, 2016-20 kangighijauvluniguuq nigikhanut
himmauhirijaat akingit igalukpik avatquumajaujuqg $7 milian taala (Una Nunallaami
Nunavunmi, Nunavut Kavamangit, Avatilgijit Havagviat, 2016). llagijaujuq, Igalukpik
ihumagijauvaktuq nigitgigluagtug maligahuaghutik naahurivlugulu pitquhirnirnut
nirijamingnit naiglinahuaghugu Hg (mercury) nirijaangat ilagijauvaktangit aallat
pitquhirnirnut nigingit (haffuminngatit, Tahirmiuttat ihuugq unalu imarmiuttat huraat,
Evans aahiittauq. 2016). Una maniliurahuaqgtut anguniagtangit Iqalukpik ikajuutauvlutik
aturluarijangit inungnut pitquhirnirnullu ukpiruhuutait ilagiiktunut, avvautigijangillu
nunalingni gangaraaluk malikhimainnaqtangit akuniraalungmi igalukhiugtunut. Ilangit
igalukhiugtit uvani maniliurahuagtunut igalukhiurnirnut anguniaqtut aadjigiiktumik



najugait humi inuuhimajut, humi ilaitalu najugpagaat igalukhiugtut anguniaqtullu.
Ajuinningit unalu pitquhirnirnut ilittugtangit taimaa maliinnaghugu ilihaghutik
tunihivakhutik ilagiiktunut avvautigiiktut aahiittauq igalukhiugtit.

Igalukpik anguniarluarviujuq avatikhanut Nunavunmi. Ukunanngani 1996 unalu 2001
ukiunnguraalungmi gaffit nigikhaghiugtut anguniaqtit Igaluktuuttiag nunangani
aallatgiingujut ukunanngat 23 unalu 55, anguniagtunut hamnauvluni 6,461 lgalukpik
ukiungani uvanngat amihuujut ganilruani imarmit. Igaluk niuvigtittijut igaluligivik
ahivagtauhimajuq uvanngat ilitturvikhangit. Kangighijaujuq aktilaangit haffumani
Igalukpik uvanngat nigikhaghiugtunut anguniaqgtut aadjigiiktut haffumani
maniliurahuagtunut anguniaghimajut aktilaangit, una lihautikhangit kiujaujug imaatut
nigikhaghiugtut anguniaqtut avvautainnaatigut pivlutik maniliurahuagtunut
anguniagtangit.

3.2 Havaakhanut Aturluarningit

Hamna maniliurauhaqgtut ikajughimajut haffumani lgaluktuuttiaq lgalukpik
maniliurahuagtunut igalukhiurnirnut tamainnut aturluarijaujug tamarmik havaakhanut
unalu Nunallaanmi. Uvani 2015, una gaffiuningit Igalukpik maniliurahuaqtunut
anguniagtut Nunavut iluani kangighijaujut uvani 72,574 kilukulaatigut kangighijaujut
nunamunngaujut akikhangit akingit hamnaujug $1,800,000 (2016 GN Igaluliginirnut
Parnautingit). Igaluktuuttiaq tunihimajaat haffumani 37,765 kilukulaatigut
ugumaidjuhingit (52%) atautimuugtumik anguniagtangit, kangighijauhimajuq
niuvigtakhaujut akingit maniliughimajut haffumani $855,363.* Qanilruani, uvani 2019 mi
Igaluktuuttiag maniliurahuaqgtunut igalukhiurnirnut anguniaghimajangit 99% haffumani
makaghimajaujuqg avguiningit (48,493 Kilukulaatigut ugumaidjuhingit),
atauttimuughimajut 48,097 Kulikulaatigut ugumaidjuhia.

Hamna ganilruani 5-ukiungani ikaarningit angmaumajuq Igaluktuuttiaq Igalukpik
maniliurahuagtunut anguniagtangit (2015-2019), una ukiungani ilitquhirnut
nunamunngagtauhimajut avvautingit makaghimajaat avguiningit nalvaaqgtauvaktut
puqgtuhijullu haffumani Igaluktuug (Ekalluk Kuugaq) (96%), malikhugit ukunanngat
Halugvik (Thirty-Mile Kuugaq) (93%), Jayko (Jayco Kuugaq) (89%), Paallirjuaq (Surrey
Kuugagq) (86%), unalu Paalliq (Lauchlan Kuugaq) (90% avatquumajut 2 ukiungit).
Nunamiuhimajut akingit aulavikhangit ukunanngat nunamiuhimajut avatquumajunit
uvani 5-ukiunganit akunngani kangighijaujunaghijangit $942,883, ukunanngat
ukiunguraangat atugtakhangit haffumani $188,577.

Uvanngat una 2015-2019, ikaangit, niuvigtakhaat akingit aulapkaihimajangit ukunanngat
nunamunngautihimajangit Igaluktuuttiaq kangighijaujunaghijug $4,073,397, ukuninngat
ukiunngani tukigaghuni haffumani $814,679. Una tallimmat-ukiuq tukingit
maniliurahuagtut akingit tamainnut ilitturnikkut Igaluktuuttiaq Igalukpik nauhimajug
ukunanngat Qitirmiut Nigigarvingat Timigutaa hamnauvluni $22.65/kilukulaatigut
ugumaidjuhia?.

! See Appendix D: Economic Analysis for details.



Uvanngat ganilruani, havaakhanut tunihimajaat haffumani Igalukpik aadjigiinngittut
aallanngugattagtut aippaagut amihut ganurilingagamik. Hamna avguiningit huli
aulajuittut, ukiungani aulattittijangit akikhaat, niuvigtakhaujut akhuugtut unalu
akikhangit, unalu hailihakhaujut anguniariami malikhimanngittangit
aippaagunnguraangat aallauvakkamik. Haffuminngatut, akituvallaagpakkami
agjaqtuinirnut akikhait, nigiliugtangillu igaluliginirnut, unalu hilatgiijukkhamilu
ihuiluutauvaktug niuvirumajunut, pijumalluaqtangit Igalukpik. Tukiliughimajuq
nalunaijainingit nunamunngaqtaujut, akikhangit, havaangit ihuaqutingit unalu
ihumagijauvaktut havaatigut ihumagijaujut ilaliutauhimajug uvani Ilulingni D:
Havaakhanut Qaujiharningit.

Una Nunavut Pivallianikhanut Timiqutingit inungnut ikajuutaujug haffumani Nunavut
Kavamanut, munarijakhaattauq ikajurahuagtangit havaakhanut hailijakhaat,
aadjigiinngittut, unalu aturaagtakhangit angikliningit unalu ajughanngittut Nunavunmi.
Hamnalu angikliktighutik lgalukpik niuvigtakhaat tamarmik iluani hilataanilu.
Ihuaghittiaghutik havagatigiiktunut ukunanngat NDC, Nunavut Kavamangit, DFO, unalu
nunalingni ikajuinnaqtut ihuaghinahuarlugit kangighijunit ihumagijaujunut lgalukpik
ikajurahuaghugit havaakhanut ikajuutikhait nunamiunit nunallaamilu
ihumagijaulluagtangit nalaumattiagtumik munarijakhaat igalukhiurnirnut.

Ocean Wise tarjukkut gaujimaningit taidjuhia tarjurmiuttat nigit nanminirijaujuq
hapummiviujug havaanut ajurnaittuni niuvirumajunut ganuq pukukhimagiami
manirarmiujut tarjurmiuttat nigit kivgaqtuijut unalu nirrivingmiunit gangaraaluk
hivitunianut aanniaqtailinirnut unalu aturaaghimajakhaat haffumani Kanata’p
igaluliginirnut. Hitamaujut malikhimajangit ilitturvikhangit Tarjukkut Qaujimaningit
ilitarijaujukhaq hamnaujut: (1) Igalukhiurnirnut amihuuningit unalu
aturaaghimajaujukhat igalukhiugtunut akhuugtangit, (2) nakuugpiagtumik munarijaujuq
ukunanngat inigpiaghimajumik munagtiunirnut upalungaijautingit kigligutigijaat tadja
atugtangit gaujiharnig, (3) anguniaghimajangit ukpiruhuutait pidjarikhinimajangit
inighimaittut anguniaghimajangit makautihimanngittangit unalu nungutpallialigtut
uumajuit, unalu (4) anguniaghimajangit inilingnit inighimaittut ahirughimajaujut uvunga
tarjurmiuttat uuminngaluuniit imarmiuttat najugpaktangit unalu ihuittumik ilagijaujut
ukuninngat aahiit uumajuit.

Uplumimut, Qitirmiut Nigigarvit Timiqutit havaktittijut gaffiujungnaghijut 28 nit
nunamiugatigiiktut unalu nunataarviujut ikajughutik haffumani Igalukpik
maniliurahuagtunut igalukhiurnirnut ukiunnguraangat kigligutaa. Maniliurahuagtut
igaluliginirnut anginighautaanit nunamiugatigiiktunut havaktittijunut hailijakhainit,
taimaa igalukhiugtit nunagaqtut havakhutiktauq lIgaluktuuttiami ikajughugillu
nunamiugatigiiktunut havaangit taimaa amiriinnaghugulu hivunikhautikhangit ajuinningit
uvanngat pitquhirijamingnit inuuhingit.

Igalukpik atauttimuuqtut niuvigtaujut unalu niuvirumajunut hailijakhainit
angiklijuummighuni, aulavikhangit akikhagit taimaa angiklivakhunilu. Qitirmiut
Nigigarvik Timigutaat taimaa maliinnagtangit atuinnaghutik tingmiakkut agjaghiijut



akingit akikihimaningit uvanngat Nunavut Pivallianikhanut Timiqutaat
aturaaghimainnaqgtangit kigligutaanit taimaa ikajurahuaghutik akitturjuummigtumik
tingmiakkuugtut agjaqtuinit akikhangit ajughautivagaat agjaghiinahuaqgtangit lgalukpik
igalukhiurvingni najugaanit nigigarvingnut uvungalu aallatgiingujut nunamiunit iluani
ahinunullu hilarjuarmit niuvirumajunut. Avatquttumik 5-ukiunganit ikaarningit
haffumani 2014-2018, Qitirmiut Nigigarvik Timigutaat ilittughimakhaagtangit
angiklijuummighimajut agjaqtuinirnut ilagijaat akikhangit ukiunganit, uvanngat 20%
avvautingat tamainnut aulattittinirnut akiliakhait uvani 2014 mit uvunga 27% avvautaanit
uvani 2018 mi.

4 Munagtiunirnut Akihautingit

Amihuujut akihautigagtut hamna munaqtiugatigiiktunut timiujut turaaghimajaat iluani
munagtiunirnut haffumani lgaluktuuttiag Iqalukpik maniliurahuagtunut igalukhiurnirnut.
Una hivulliujug munagtiunikhanut akihautingit ilagijaujut pijumajainnit haffumani
nutaanngugtigattagtumik amihuuningit amigainningit kangighutaat ikajughugit
munagtiunirnut ihumaliugainit, tuulliighimaittumik anguniarnikkut ugariighimajut unalu
titirainnaghimalugillu unipkaarijangit anguniaghimajangit unalu angujangit
hakugikpiagtumik nalunaijaijut ikajughutik aturaagtakhangit anguniagtangit maliktaat,
pidjarikhihimalugillu aturaaqtakhaanit-hivitunia uuktugattaqgtangit nautkailluagtangillu
haffumani maniliurahuarnirnut igalukhiurnigut.

4.1  Amihuuningit Amigainningit Kangighijaujuqg unalu lhuiluutaujut
uuktuutingit

Inigpiaghimajuqg nutaanngughimajut amihuuningit (uuminngaluuniit uumajuit
anngutikhangillu nauligpagaat) kangighidjutingit unalu amihuuningit ihivriurnikhat huli
kiugiagagtangit amihuujut haffumani amihuuningit haffumani maniliurahuaqgtunut
anguniaghimajangit Igalukpik (takulugu Illangani 3.2.5). Pitquhirijangit gaujiharnirnut
inikhaat haffumani amihuuningit ihivriurnikhanut amihuuningillu kangighijaujut
iniliurlugit aturaagtakhangit anguniarnirnut malikhimajangit havangnainniaghuni
uumanngat akikhangit, tikihimalaagtangit unalu aturnaqtut tamainnut kuukkait
ilitturvingit. Angighimagiami inikhautingit, amihuuningit atugtangit ukpiruhuutait
kangighijauhimajut hakugingningit tadja kiujauligtut amihuujut hulijakhait humiligaak
nalunaijaijut angmaumajut. Ukuninngat nutaanngugtighimajut amihuuningit
kangighuutingit unalu amihuuningit ihivriurningit, nutaanngugtaujut aanniqtittijunit
malikhimajangit haffumani maniliurahuagtunut lgalukpik iluani Igaluktuuttiag nunangani
ilaliutaulaagtut. Nalunaighimajukhag, kihiani, hamna aanniqtittiniagut maligautaat
hapummijaulaaqgtut Igalukpik mikhaagut huli kangighijaunngittut gaujihagtauvlutik
hivunigijangit inighimagiami maligautaat naammagijaujut uumajuit aulapkaijukhag.
Kiujauhimajug ilangani aviktughimajumi haffumani Kanatamiunit Ukiugtagtumi, hamna
aannigtittijunit maliktangit hammaujut 11% hapummihimanngittut (Johnson 1980),
hamna uvani aahiit inikhaanit ahivaqtittivaktut maligautaanit haffumani 15% - 41%
ugagtauhimajut (Dempson 1995).



Tadja, anginighautaat aannigtittiniagut huli hapummijauvlutik Igalukpingnut Nunavut
iluani nalunagtuq ajurnaghunilu atanngujait munarigiami amihuuningit. Kiujauhimajut
qulaani, humiligaak amihuuningit (uuminngaluuniit uumajuit amihuuningit)
ilihimajaujut qajagijaujukhat maligautaa haffumani 5% (“Tallman’ip Maligaut )
tukhiutauhimajuq hapummigiangani nalunaijainingit ahuigijaujut ihivriurningit.
Talvanngaanit, tutgittiarnaqtuq havaag hivumuurutijangit kangighittiariami
anguniarnirnut akhuugtaujuq(t) uvani uumajunit hapummijaulaaghutik anguniariami
hivulliutijangit. Tamaat unniqtaujut, qaujiharniq gaujihaijut pijumajangit huli
ikajughimmaarlutik munagtiunirnut ihumaliugtangit avatikhangillu hapummivikhag.

Angighimajaat una igalukhiurnirnut huli ihumajaujut nalunaijainingit-nakuunngittug,
malikhimajangit maligautingit ihivriurnikhanut, tamarmik igalukhiurnirnut-munaqtaujut
(tahapkuat nalunaijainingit Kititigtauhimajut uvnanngat maniliurahuaqgtunut
igalukhiurninut) unalu igalukhiurnirnut-munagtaunngittut nanminirijaat(tahapkuat
kititighimajaat inmikkut haffumani maniliurahuarnirnut igalukhiurnigut)
maligiagagtangit. Aturaagtakhaat-hivituningit munarijaat, tiliughimajut
kangighinahuarlugit ukiungani CPUE haffumani anguniagtangit unalu titiraghimajaat
anguhimajangit unalu iggaghimajaat igalukhiurnirnut iluani, taimaa ikajuutauniaramik
ihuagtumik kangighidjuhianit amihuuningit unalu uumajuit ilagijaujut, pijumajaujut
aturaagtakhangit unalu nunat avatigatigiiktunut-kigligutaa munarijaat haffumani
Igalukpik lgaluktuuttiaq iluani.

4.2 Anguniarniq Unipkaagtakhat

Ikaarvikhag, nalaumajumik unipkaarijaujukhat tamainnut anguhimajainnit unalu
havaktauhimajut atughimajangit anguniarutaanit tahapkuat angujangit uvanngat
maniliurahuagtunut igalukhiurvingnit imat unipkaaqgtaugialik. Inighimaitkumik unalu
nalaumattiagqtumik munagtauniq tamainnut anguniaqtunut hulijakhangit, atauttimuuqtut
anguniagtangit ahivagtauhimajut uvanngat igalukhiurvingnit nalunaramik, unalu
munagtiugatigiiktut uuktugattaqtakhaat gajagijauluni aullagtilihaarumik anguniarnirnut
inighimaittut taimaa inuuttiarnaqtumik Igalukpik amihuuningit aturaagattariangani
anguniaqtut unalu nigikhainit pijumajainnit Inuit munarijaangani.

Anguniagpallaarumik maniliurahuagtunut avguiningit tautungnagpakhuni ilaani.
Maniliurahuagtunut anguniagtangit ihariajuktumik huli ittukhaujuq iluani maliguarutigut
anguniagtangit maligautaanit. Una ikaarvingit akunikhaat unipkaarijaanit pitquijangit
atanngujat ihivriurluniuk anguniarnirnut inighimaittumik iniliughimajangit. Qanilruani
inikhautikhangit kiuhijaujut ublug tamaat unipkaarijangit haffumani maniliurahuarnirnut
nunamunngautihimajangit uvuuna igalukhiurvingnut ihivriugtauhimajut (takulugu
Munagtiunirnut Maligautaa, Ilangani 7.4). llagijaujut, avvautijangit munarilluarnikkut
munagtiunirnut piliriakhaq ilagijaujut EHTO, Qitirmiut Nigigarvik Timigutaat unalu
DFO talvanngat manngit ikajugtauhimajut ukunanngat Nunavut Tamatkiumanirnut
Munagtiunirnut Upalungaijaut havaarijaujuk uvanngat 2011-2017. Tamaat
maniliurahuaqgtunut igalukhiurnirnut tadja munarijaujut atauttimut ahivagtauhimajut,
ilagijaujut maniliurahuaqtut nunamunngautijangit unalu iqgaqtauhimajut, unalu
nanminirijangit nigikhainit kiugiagaqtuq ganilruani maniliurahuaqtunut laisikhaanit
ganurilinganingit.



4.3 Havaanut Uuktuutikhangit haffumani Igalukhiurnirnut

Pugtuhimajuq agjaqtuinirnut akikhat ihuiluutilighugit havaakhanut inigtirumajangit
haffumani maniliurahuaqtunut igalukhiugtut humiligaak ungahiktut kuukkanut
mikhaagut, inighimaittuullu ihumaliugtangit aulapkaigiami nutaamik maniliurahuagtunut
igaluliginirnut aallat ungahiktumi igalukhiugtunut najugait. Niuvighimajangit lgalukpik
uvanngat ganilruani nunaliit, atughugit umiat, aahiillu parnaijautingit ihivriugtaujut
ikajugtunut ilauhimajunut tunihivlutik maniliurahuagtut nunamunngagqtittijut
anguniagtangit lgaluktuuttiarmut, pidjarikhijaami hivitujumik pivallianikhangit
havaktittijunullu inikhautaat haffumani Qitirmiut Nigigarvik Timigutaat.
Aviktughimajumi unalu nunallaamilu munarigattariigtut timiujut huli
ikajughimmaaghutik havaakhanut uuktuutijangit pidjarikhivliugillu amihuuningit
humaanngittut amihuuningillu.

5 Hivunigijakhaat

Hivunigijakhaat haffumani Igaluktuuttiaq Igalukpik maniliurahuagtunut igalukhiurningit
hivunigilluarijaat haffumani IFMP. Aturaaqtakhangit hivitunia hivunigijakhaat tahiuqgtaat
munaghiijangit haffumani igalukhiugtunut taimaa ilanngailaaghugit amihuuningit
hapummivikhangit, nunat avatiqgatigiit, avvautihnimalugillu munarjuarnikhat, inuuhirnut,
pitquhirnut unalu havaakhanut hivunigijakhaanut. Tamaita aturaagtakhaat hivitunia
hivunigijakhaat ikajugtauhimajut atauhirmit amihuujunilluuniit naittumik hivituningit
hivunigijakhaanit turaaghutik atugtaaghimajangit munaghiinirnut akihautingit
igalukhiurnirnut. Una hivunigijakhaat titirariighimajut uvani Nalunaitkutaq 2
hannaijariighimajaujut uvannga IFMP Havaqatigiiktunut llagijaujut unalu aallat
ikajughimajut ilauhimajut.

Nalunaitkutaq 2. Aturaaqtakhangit-hivitunia unalu naittumik-hivitunia hivunigijakhaat
Igaluktuuttiag Igalukpik maniliurahuaqgtunut igalukhiuqtunut.

Aturaaqtakhat-hivitunia Naittumik-hivitunia Hivunigijakhaat
Hivunigijakhaat

Amihuuningit Hapummijangit

¢ Nutaanngugtirlugit amihuuningit

Hapummilugit Igalukpik amihuuningit ihivriurnikhanut nalunaitkutaq unalu
uvuuna aturaaqattaqtakhainit atugtangit kiujakhaat aturaagtakhainit

unalu thuaqtumik igalukhiurnirnut anguniaqgtangit maligautait taminnut
munaghainingit maniliurahuagtunut imat

¢ lhuaghimalugit ilihimajainnit
haffumani Igalukpik nauviniit, avataita
unalu amihuuningit ajughautingit

o lhuaghimalugit ikaarvingit
nalaumadjuhia anguniagtumut unalu
CPUE ugagtauhimajut uvani
maniliurahuagtunut, hulilukaagtunut




Aturaaqtakhat-hivitunia
Hivunigijakhaat

Naittumik-hivitunia Hivunigijakhaat

unalu nigikhaghiuqtut igalunirnut
ganilrukkut munarilugit atauttimuugtut
ahivaghiijut igalukpik angujangillu.

¢ lkajuinnarlugit hapummijakhaat unalu
aulapkaijut igalukhiugtut maligautait
Igalukpinut.

¢ llitturnagtug nalunagtumik ilagijaat
amigainningit Igalukpik amihuuningit
Igaluktuuttiag nunangani iluani,
anguniaraaghimalutik
hapummigattaghimalutik maligautaanit
atughimainnarlugit PA havaarijaujug.

Avatigagatigiingniq

Hapummilugit angujangit uumajuit uvuuna
ihuagpiagtumik igalukhiugtunut
munaghainingit.

e lhuaghimalugit nalaumajangit
inigpiaghimajut ugaqtauhimajut
angujait thuaqtumik kangighittiariami
uumajuit ilagijaujut unalu
munaghainingit.

Awvautihimalugit Munarjuarningit

Ikajuinnaghimalugit havagatigiingnirnut,
ilaugatigiingnirnut ihumaliuraangat,
avvautihimalugillu auladjutingit
ukunanngat avatingnit atugattagtut,
munagtiugatigiiktunut timingat unalu aallat
ikajughimajut ilauhimajullu.

e Aulapkailugit kinguani-hilaqutitigut
igalukhiugtunut katimajut unalu IFMP
Havagatigiiktunut Ilagijaujut katimajut
ukiumi atugtangit.

e llagiinnaghimmaarlugit
nunamiuqatigiikunut ilaugatauhimajut
uvani munarigatauhimajunut
hulijakhait tamainnut hailijaugaangat.

¢ lkajuinnarlugit auladjutikhangit
haffumani maniliurahuaqtunut
igalukhiugtit munarigiami ganilrukkut
unalu ugaghimalugit, laisikhaitigut
maliktangit.

¢ Hukahimalugit manngit ikajuutikhangit
munarigiami ganilrukkur
ilihautikhangit haffumani
maniliurahuagtunut, hulilukaarvikhanut
unalu nigikhaghiugtunut
igalukhiurningit.

Inungnut, Pitquhirnigut unalu Havaakhanut

Ikajughimalugit havaktittinahuarnig

o lkajurlugit inikhautikhangit
ihuaghinahuarlugillu nunalimiunut




Aturaaqtakhat-hivitunia
Hivunigijakhaat

Naittumik-hivitunia Hivunigijakhaat

aulattinnagtumik unalu inmikkut-
nakuugpiarijamingit igalukhiurniq
kigligutaa pugtuhijumik nakuugpiagtumik
angiklijuumminagtumik inungnut unalu
havaakhanut ikajugpiagtangit,
pidjarikhinahuarlugillu amihuuningit
aanniagtailinahuarlugit amihuuningillu
hivunikhanut aturaagtakhangit.

piliriakhaat unalu havaktittinirnut
inikhautikhangit.

o lkajurahuarlugit parnaijautikhangit
angiklinahuariami tikinnagtumik
maniliurahuagtunut auladjutikhangit
amihunut ungahitgijaujut kuukkait
aahiillu igalukhiurvingit najugait.

e Munarilgut hapummilugillu nunamiujut
pitquhingillu igalukhiugtunut
hulijakhait nunaillu.

¢ lkajuinnarlugit havaqatigiiktunut
tamainnut munarigatigiiktunut timiujut
ilagiinnagtangit ukunanngat
havaakhaliurniq pivallianikhaq
tamainnut Nunauvnmi.

Malittiarniq

Ikajuinnarlugu malittiarlugit maligautingit,
maliguarutit, unalu munarijaujut
maligautaa tikinnahuarlugit hapummijakhat
aturaagtakhangillu atugtut.

e Pidjarikhilugit maniliurahuaqgtunut
laisikhaat maligautaa
nutaanngughimajut qautamaat,
tautukhimalugillu atugattagtakhanut
munaghainingit haffumani
igalukhiurnirnut.

e lkajuinnarlugit malittiarniq uvuuna
ilihautiniq unalu avvautigiinnarlugu
munarjuaqatigiiktut.
Havagqatigittiarlugillu nunamiunit
nunallaamilu uumajuligijit havaktit.

o lkajuinnarlugit malittiarnig ganilrukkut
munariqattarlugit unalu
qunnianginnarlugit piksaliurnigut
hulidjuhiit, angiklijuummirlugillu
tautukhimainnagtangit nunalingni.

6 Atugtittinug unalu Avguiningit

Maniliurahuaqtut avguiningit auladjutaujut tamainnut imat, turaaghimajut uvani
Parnaijaut V haffumani NWT Igalukhiurnirnut Maliguarutit. Tamaat imait akihautigagtut
avguinig; imaatuttauq, tamaat igalukhiugqtit laisikhautigut maniliurahuagtut

iqalukhiulaagtut

Angigtauhimajunmi imarmi igalukhiurnaqtuq kihimi atauttimuunganut avguinikhanut
imarmi. Avaliganngittut avguiningit gaffiuningit ilagijaujut ukunanngat
maniliurahuagtunut igalukhiugtunut. Una maniliurahuaqtunut igalukhiurnirnut




angmaumajuktuqg ukiunnguraangat uvuuna Aallatgiingujunut Maliktangit, unalu
umikpakhunilu Nalunaitkutalik Umikhimajuq avguiningit tikittaraangat.
Maniliurahuagtunut igalukhiugtut laisikhat titiragtaujut igalukhiugtit malikhaugit llangani
7 haffumani lgalukhiurnirnut Maligag.

Kinguani ilagijaungmat haffumani Paallig (Lauchlan Kuugaq) uvani 2018,
hivumuurutigijaat naiglivlugit gaffiuningit turaagtaujuq gaffiuningit uvunga Igaluktuuq
unalu Jayko Kuukkat havaarivlugit angiklijuummighugu nunamunngagtittijut
anguhimajainnit niriugijaujug uvanngat Paallig (Lauchlan Kuugaq). Tahapkuat
hivunigijaat naiglijauvlutik gaffiuningit aadjigiinngittut ukiungani maliinnaghugit
havaatigut uvani igalukhiurvingnit aulattittijut tamatkiumangit inikhautiningit ublumimut
atauttimuuqtumik gaffiuningit tutqguumavikhangit inikhagannginnamik angigtaujumik
amigaittumik Igalukpingnut. Naiglijauhimajut hivumuurutingit gaffiuningit atuinnaghugu
uvunga ukiakhami igalukhiugtunut, ihuaghinahuarlugit nakiruutikhangit haffumani
upinngaami-ukiakhamilu anguniaqtangit Kivgautijangit, ilagilugulu pivigilaagtangit
igalukhiugtit unalu puptalaagtumik tingmiat aullarumik Jaykomit gilamik, hikutinnagu
hilarluktinnagulu taimaa gajagijauvakkamik kinguani Apitilirvingmi.

Nalunaitkutaq 3 takunnaqtuq tadja maligautigut gaffiuningit haffumani
maniliurahuagtunut igalukhiugtunut tamarmik avatainnaagut uqumaidjuhigut
kilukulaatigut (una nalaumagpiangit naujangit ilitturningit gaffiuningillu malikhimajangit
gaffiuningit avguiniagut, turaaghimajaujuq uvani Parnaijaunmi V) unalu iliuttuq
ugumaidjuhianut uqumaidjuhingit (ilitturningit iluittumiglu aktilaanganit atugtauvaktut
titiraghugit angujangit). Uuktuutiniagut Kititighimajangit tukiliughimajuq uvani llangani
7.3. Qaffiuningit unalu angujangit haffumani maniliurahuagtunut igalukhiurnirnut
ganilruani aippaanganit takukhaujut uvani lluani B mi. Uvani ganilruanit aippaanganit
Qitirmiut Nigigarvik Timingat ilagijaat hivunikhaanut gaffiuningit tautungnaqtut
nigigarvingat inikhaat.

Nalunaitkutag 3. Maligautigut gaffiuningit Igaluktuuttiaq Igalukpik igalukhiugtunut.

Maligautigut Ihuaqh!rnqh_lmajut
Qaffiuningit Maligautigut
Qaffiuningit
. Lbs
- (Kg, Hiuttut . ( D
Najugaat s Tiataaghimajut
LTI, Ugumaidjuhia)
Igaluktuuq (Ekalluk) 20,000 36.744
Kuugaqg
Ealugwk (Thirty-Mile) 5,000 9,186
uugaq
Jayko (Jayco) Kuugaq 17,000 31,232
Paallirjuag (Surrey) 9,100 16,718
Kuugaqg
Paalliq (Lauchlan) 9,100 16,718
Kuugaq
Tamatkiqgtaat 60,200 Kgs. 110,598 Lbs.




Atauttimuuqgtut

7 Auladjutingit Maligaat haffumani Havaktauvlutik Upalungaijautingit

Auladjutingit maligaat tukigaqtuq munarilluagtangit uuminngaluuniit malikhimajangit
maliktaat igalukhiurnirnut, ilagijaujut amihuuningit hapummijaujut aturaagtakhangillu
auladjutiningit maliktangit. Auladjutingit maliktangit haffumani Igaluktuuttiaq Igalukpik
maniliurahuagtunut igalukhiurnignit ilagijaujut munarijaat ilagivlugit gaffiuningit,
angmaumaningit unalu nalunaitkutingit nutqaghimajut haffumani igalukhiugtunut;
laisikhaanit unalu malikhimajakhaat laisikhaat, ilagijangit ugagtakhanut kiuvikhangit
angujangit, iggaghimajangit, imarmiuttat anngutikhangit ilagijaujut
nalvaagtangillu/tammaijangit ingilrutingit uvuuna atughugit maniliurahuagtunut
ugaqtakhaat titiraghimajut makpiraanmi. Tahapkuat malikhimajangit kigliutijangit
uvanngat Igalukhiurnirnut Maligag unalu maliguarutit, una Nunavut Angirutaat NA,
Igaluligijirjuat DFO atuagait, unalu malikhimajangit angiriighimajaat uvanngat IFMP
Havagatigiikhimajut Ilagijaat, ikajugtauvlutik haffumani aturaagtakhangit
auladjutigijangit. llagijaujurlu, tahapkuat malikhimajangit munarijauvlutik
avvautihimajangit munarirjuarningit ihuaghiriighimajut nakuugpiagtumiglu
malittiagtangit inikhalik haffumani Igaluktuuttiaq Igalukpik maniliurahuagtunut
igalukhiugtunut (takulugu Ilainnaa 8). lluaniittumi C takunnaqtuq tamatkiumajangit
haffumani auladjutiningit malikhimajangit tadja inikhautaujug.

7.1 Laisikhaatigut haffumani Maniliurahuagtunut Igalukhiuqgtut Hulidjuhiit

Maniliurahuagtunut igalukhiugtunut laisikhaat titirariighimajut ukiunnguraangat
malikhugit ukunanngat llainnaa 7 haffumani Igalukhiurnirnut Maligag. Ilainnaa 5(1)
haffumani NWT Igalukhiurnirnut Maliguarutit kinguani ilittughimajaat tamaita
igalukhiugtut hulidjuhiit pijukhautaujut aulattittinirnut laisikhaanit. Ilagilugulu
ilaliutauhimajut turaagtauhimajuq iluani Igalukhiurnirnut (Tamainnut) Maliguarutit
unalu NWT lgalukhiurnirnut Maliguarutit, naunaittiaghimajut auladjutinigut maliktangit
tukittaaghimajuq iluani maniliurahuaqtunut laisikhaanut.

7.2 Qaffiuningit

Tamaat imat akiharnagtumik avguinigaqtut. Hamna akihautigijangit avguiniq tikitkumiuk
imarmi, anguniaraaqtakhaunngittut haffumani lgalukpik pijakhaunngittut
maniliurahuaqtut hulidjutikhait piffaagtakhaunngittut igalukhiurvinut ikaarutingit
(Qigailrug 31). Imat umikhimajut maniliurahuagtumik igalukhiugtakhaunngittut uvuuna
kitunuligaak kivgautinirnut pinahuarniq haffumani Nalunaitkutag Umiktauhimajug
ukunanngat Igalukhiurnirnut Havakti maliinnarlugu Ilainnaa 19(2) haffumani NWT
Igalukhiurnirnut Maliguarutit. Una ilagijaat titiragtauhimajut tamarmik uvunga EHTO
unalu Qitimriut Nigigarvik Timigutaa nalunaighiijakhaat nanminingillu najurvingit.



7.3 Munagtiuningit unalu Unipkaaqtakhaat

Maniliurahuaqgtunut igalukhiuqtit munarijakhaat unipkaaqgtakhaat
nunamunngagtaugumik, una ilagijaujugq ukunanngat lgalukhiurnirnut (Tamainnut)
Maliguarutit unalu NWT Igalukhiurnirnut Maliguarutit una tiliughimajuq iluani
munaghiijangit maligautaat haffumani upalungaijaut. Ikajugtauvlutik maligautaa,
titiraghimajakhaat nalunaijaijut makpiraanmi angmaumajut uvanngat EHTO, GN
Annguhigijit Havagvia, uuminngaluuniit Qitirmiut Nigigarvik Timigutaa.
Inigpiaghimalugit naunaijaijut titiraghimajaat makpiraanmi hamna nutaannguqtigtaujut
malikhugit laisikhaanit, unalu aulapkaijakhaat haffumani maniliurahuagtunut
igalukhiugtit. Maniliurahuaqgtunut igalukhiugtit kiugattagtakhaat atuinnarlugit
nalunaijaijut makpiraanmi nipiliurlugit tamaat maniliurahuagtangit angujangit,
igalukhiugtunut hulidjuhingit, lgalukpik iggagtauhimajangillu pihimajangit nigikhamaat,
ikhinnagtauhimajut ingilrutingit ugagtaujukhat, tarjurmiut tingmiat unalu imarmiujut
huraat hulivangniagut, unalu tamaita igaluk anguhimajangit havakhutik
maniliurahuagtunut igalukhiurnirnut. Nalunaijaijut titiraghimajangit makpiraanmi
tunijaujukhat uvunga una nunamiugatigiiktunut uumajuliqiji havagviat uvungaluuniit
igalugarvik utittillugulu uvunga Igaluligijirjuakkut DFO inirutaanit igalukhiugtunut.

Ikajughimagiami anguniarluaqtut ugagtauhimajut unalu gaffiuningit avguiniq
munarijangit, ublug tamaat nipiliugtakhaat anguhimajangit tamainnut maniliurahuagtunut
imarmi pihimajaat ukunanngat Qitirmiut Nigigarvik Timigutaa unalu ugagtauvaktut
ublug tamaat uvunga DFO. Unipkaangit angiqtauvaktut qautamaat igalukhiuliraangat
hilaqutitigut, Kititigtauvakhutik angihimajainnit tamainnut imarmi nalunaijaivakhutik
naunaijariangani maniliurahuagtunut avguiningit. Havakhimajangit titiragtauvakhutik
naunairiagaqgtut atughugit nalunaijaijut makpiraanmi nalunaitkutag nunguani
hilaqutitigut. lhuigijauningit turaagtauhimajut uvani nunguani-hilaqutitigut
gimilrurningit.

Aturnagtumi avguiningit munagtaujut kiugiagaqtangit tukhiutijangit uuktuutigijaangani
mikhaagut. Anguhimajangit nipiliugtaujut titiraghugit ugumaidjutitigut (Ibs nut)
tiahimajut uqumaidjuhia, humiligaak avguiningit titiragtauhimajut imaatut Kilukulaatigut
(Kg) iluittut ugumaidjuhia. Ugumaidjuhiatigut atugtangit hamanujuq 1.2
titiraghimajaujuq avvautigivlugit hapkuat tiahimajunit ugumaidjuhigut iluittumiglu
ugumaidjuhitut. Titirariighimajut avvautiniagut hamnaujug 0.45359237 atiliughimajut
avvautaugumi uqumaidjutitigut uvunga kilukulaatigut. luittut ugumaidjuhia
kilukulaatigut kangighidjuhia kititigtautinnagu atughugit avigiirningit:

Avataatigut Ugumaidjuhia Kg = (Tiahimajut Uqumaidjuhia Ibs. x 1.2) x
(0.45359237)

Haffuminngatut munarijaujut ganilrukkut unalu titiragtaujut piliriangit takukhaujut uvani
[lulingit B. Avguiningit ganilrukkut munarijaat avvautigijangillu unipkaanga (Naahaut 4)
havaktaujut kigligutaanit ublug tamaat unipkaagutaat titirariighimaningit nainaaghimajut
(Naahaut 5) unalu ublug tamaat agjaqtaugaangat unipkaagutaanit (Naahaut 6).



7.4 llagijaujut Laisikhangit Qanurilinganingit

Uvani ilagijaujut tadja laisikhanut ganurilinganingit, maligautingit, unalu
munagtiunikhanut unalu unipkaagtakhaat kiuvikhangit, ilagijaujut ganurilinganingit
aulattittihimajangit iluani igalukhiurnirnut ihuaghihimagiangani igalukhiuqtit,
nalunaijainingit Kititighimajangit akhuurningit, unalu ihuagtumik aturaagtakhangit
munagtiunikhanut haffumani igalukhiurnirnut tamainnut.

7.4.1 Una avvautingit nalunaigtauhimajut uvani laisikhanut atauttimuugtut avguiningit
haffumani akiharnaqtumik maniliurahuagtunut avguiningit ilittugtauhimajut imanganit.
Igalukhiugtunut hulijakhangit nutgagtukhaq kinguani avvautingit naahimagumiuk. DFO
nalunaighimaniagtangit avatikhanut atugtittijut hamna umigumik haffumani
igalukhiurnirnut ukunanngat ilitarijaujunut nalunaitkutag.

1.1 lqalukhiugtunut hulijakhangit nutgariagaqtut gilamik naahimagumiuk
avguiningit.

7.4.2. Maniliurahuaqtut titiraghimajaat nalunaijaijut titiraghimajakhaat ihuagpiaqtumik,
inigpiaghimalugillu, unalu taigurnaqtut gautamaat kuvjat ihivriugtaugaangat
uuminngaluuniit haputit imairaangata. Tamaat uumajuit angujaujut, munarihimajangit
iggaghimajangillu titiragtauhimajukhat, ilagijaujurlu anguhimajangit uumajuit, unalu
qujaginnaq tarjurmiuttat tingmiat unalu tarjurmiuttat huraat ilagijauvaktut.

7.4.3. Ikajugtauhimajut haffumani Ikhinnagtauhimajut Ingilrutit Igalukhiurnigut
Inikhautikhangit (takulugu ilangani 1.6.4), laisikhangit tigumiagtit kiugiagaqgtangit
unipkaaghimajakhaat tammagtauhimajut kukiktauhimajulluuniit kuvjat uvunga DFO
garitaujakuurrvigilugit uvunga:
DFO.CALostandRetrievedGear-EnginsPerdusRecupCA.MPO@dfo-mpo.gc.ca.
Kinguani Ikhinnagtauhimajut Igalukhiugtunut Ingilrutingit Inikhautikhangit, ingilrutikhat
nalunaitkutait pilimmakhagtaujut uvani maniliurahuagtunut igalukhiurnirnut,
ikajugtauhimajut ukunanngat uuktukkaffuktut havaaq hivuligtigijangit ukunanngat DFO
ikajugtauvlutik ukunanngat Anguniagtit HTO unalu nunamiugatigiiktunut Hapummijunut
Havaktit.
Nalaumattiagtumik ingilrutikhat nalunaitkutat ilahimajaat uvunga maniliurahuagtunut
mahikkut kuvjangit ukunanngat lgaluligijinut Havakti uuminngaluuniit tikkuagtunut
nunamiujunut Annguhiqijit Havakti igalukhiurnahuagtinnatik atughimalugillu
alilaittumik qiliirutikhag. Ingilrutit nalunaitkutait munarittiaghimajakhaat iliuraqtakhaat
uvunga mahikkut kuvjat gautamaat hamna kuvjaq atugtauhimakpat maniliurahuagtunut
igalukhiurnirnut hivunikhaat. Tammaghimagumik nalunaitkutat ungaqgtaujukhaujut
uvunga Lostgear-enginsperdus@dfo-mpo.gc.ca hivajarlugilluuniit akiittukkut uvunga 1-
800-465-4336 unalu titirariagaqtut (iluani ilittughaijut makpiraaq).
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8 Avvautijangit Munarilluagtangit IThuaghihimajangit

Una IFMP haffumani Igaluktuuttiaq Igalukpik maniliurahuagtunut igalukhiurnirnut
aulapkaihimajangit pivalliahimajangillu ukunanngat Igaluktuuttiaq Igalukpik
Havagatigiiktunut Ilagijaujut uvani 2010 mi. llaugatauhimajut haffumani
Havagatigiiktunut Ilagijaujut ilagijaat kivgagtuihimajangit uvanngat EHTO
(Ikhivautagatigiiktunut), Qitirmiut Nigigarvinga Timiqutingit, maniliurahuagtunut
igalukhiugtit, nunalingni inutugait, Avatiligijit Havagviat — Igalukhiurnirnut unalu
Nattirnut Avvautingit, unalu DFO. Inulrammiit uvanngat nunamiugatigiiktunut
angajukhiit iliharvik akhuuquijut upainnaghimalutik ilaugataulutiglu ikhivajunut
ilaugatigiiktunut haffumani Havagatigiiktunut Ilagijaujut.

Una titiraghimajut ikajuutigijangit uvanngat NWMB tunijauhimajut ukunanngat
Havagatigiiktunut Ilagijaujut uvani 2011 mi pijumajaulluagtangit ikajuutikhangit
inikhautikhangit haffumani Havaqatigiiktunut llagijaujut unalu pivallianikhanut
haffumani munagtiunirnut upalungaijaut. Katimajukhat katimahimajut Igaluktuuttiami
atauhiighutik ukiungani uvani 2010 mi. Tamaita katimajut ilagatauvakhutik nunalingni
katimadjutikhangit nalvaarahuaghutik nunalingnit tautukhimajangit malikhugit Igalukpik
munaghiijangit akihautingit, hivunikhautikhangit, munaghiijangit maligautaat unalu
gaujiharnirnut gaujiharnig.

Una tallimanit five (5) ukiunganit gimilrurningit haffumani IFMP havaktauhimajut uvani
2019/2020 unalu titiggangit kigligutaanit nutaanngugtiqtuniglu numigutaat haffumani
IFMP.

Amihuujut aallatgiingujut inikhautikhangit hamna hivunigijakhaat haffumani
igalukhiurnirnut tikihimalaagtangit. Tadja munarijaat maligautingit nalunaigtaujut uvani
Ialiutaanit C. Aallat maligautingit aulapkaihimalaagtut ukunanngat
munagtiugatigiiktunut timinganit, ukunanngat IFMP Havagatigiiktunut Ilagijaujut, unalu
ilaliutijangit iluani ilanganit haffumani IFMP.

8.1 Nakuugpiagtumik Munarijakhaanit Maliktangit — Huvaniktittijut

Ikajughugu haffumani aturaaqtakhangit-hivitunia aanniagtailinirnut haffumani
hapummijakhaat igaluliginirnut mikhaagut, aturluarnaghunilu naiglinahuariami hup
ihumagijaulluagtangit ihuiluutauhimajut uvunga huvaniktittijut amihuuningit. Taimaa
inigpiaghimajuqg tammagpalliajut huvaktittijunut ukiakhami majuqtunut ingilrajut
kiutquijangit tahapkuat huvaniktittijut ilagijangit haffumani amihuuningit ihuittumik
ihuiluutaunngittut ukunanngat maniliurahuaqgtunut igaluliginikkut. Hamna huvaniktittijut
angujaugaangat kuvjanut igalukhiurnig, unalu uumagaangamik, tamaat huvanikhimajut
Igalukpik utigtittijakhaat humiligaak anguhimajaat, taimaa aanniqtailinahuarlugit.
Haputimi igalukhiuraangamik, tamaat huvanikhimajut igalukpik utiqgtittijakhaat
aanniqtailihimalutik. Tahapkuat nakuugpiagtumik munaghiiningit tadja malikhimajakhaat
uvani maniliurahuaqtunut igaluligijunut.



8.2 Nakuupiagtumik Munaghiijangit Uuktuutingit- Hapummijaujukhaq
Inikhautikhaq

Paalliq (Lauchlan Kuugaq) maniliugtauhimaittut ananguniaqtakhat uvanngat 2010
uvunga 2017 havaakhagannginnamik uuktuutikhangit ilagijaujut angmaumajunut
maniliurahuagtunut avguiningit unalu hivitujumik agjaqgtuinirnut akikhangit.
Atulihaaghimajut uvani 2018 mi, makaktaujukhaq maniliurahuaqgtut avguiningit
haffumani Paallig (Lauchlan Kuugaq) turaagtauhimajut uvanngat 5,000 kilukulaatigut
ugumainningit, ikajuriami ihuagtumik amihuuningit ihivriurningit unalu havaakhanut
uuktuutigijangit. Una maligautingit avguiningit haffumani igalukhiurningit hamnaujug
9,100 kilukulaatigut ugumainningit, kihimi nalunagtuq amihuuningit gaffiuningit
kumaruit uumajuit uvani.

8.3 Nakuugpiaqtumik Munaghiijangit Uuktuutigijangit — Haputit Aturnagtut

Una haputit pitquhirijaujut ukpiruhuut Inuit aturaaghimajaat igalukhiugtut nuvuani
kuukkait. Haputit pitquhirijangit aktigilluaghugut tamaat kuukkait taimaa ingilragaangat
igalut katitigtauvlutik hanaqgivlugillu. Haputit atugtauvagaat nigikhaghiuliraangata unalu
maniliurahuagtunut Kititigpagaat Igalukpik uvani Jayko Kuugaq. Atughugit haputit
taimaa ajugharnaittut igalungnut avguiningit gilamik tatatpaktug, naigliviugillu
pijumanngittangit anguhimajangit, anngutikhanullu nirijumajangit unalu tammarnaittut
ingilrutingit. Haputit taimaa igalukhiugtinut pijumajainnit pukungnaghuni
kititighimajangit igalut, ajurnaittumik utigtittilaagtangit huvaniktunut arnat kuugarnut
aannigtailivlutik; taimaa atughimaittut kuvjanik.

9 Angigatigiikhimajuq Upalungaijaut

Una DFO Hapummijangit unalu Hiamittailiniarniq havaaq ikajughimajut
angigatigiikhutik maligautaat, maliguarutit unamu munaghiinirnut maliktangit
pilimmakhaghutik inirahuaghutik hapummijakhaat aturaagattarlutiglu atugtakhaat
Kanata’p imarmiuttat avatingit..

Una piliriakhag turaaghimajaujug ukunanngat DFO lgaluliginirnut Havaktit Qitirmiunmi
unalu Ukiugtaqtug Nunangani ukunanngat nalruujug maliguarutit munaghiijangit
akhuughimajangillu apqutikhangit ilagijaujut hamnaujut:
+ lkajuinnarlugit angigatitiikhimajut uvuuna ilihautiniq avvautijangillu
munaghaijangit;
*  Munarinahuarlugit, manighiilugit unalu tautukhimajangit hulijakhangit; unalu
«  Munaghiijangit gimilruutijangit ilagijaujut ajurnagtumik angigatigiikhimajut
akihautingit.

9.1 Angiqatigiiktut Piliriakhag Agjaqtuiniq

DFO lgaluliginig Havaktit munarijakhaat angigatigiikhimajut hulijakhait ilagijaat uvunga
Igaluktuuttiaq Igalukpik maniliurahuagtunut igaluliginig. Igaluliginiq Havaktit
nautkaihimajut qunniagtaujukhaq hulajhkangit, ikajugtauhimajut ukunanngat



Aviktughimajumi DFO havaktiit ikajuinnagtangit uvuuna munaghiijangit,
unipkaarijangit, ilihautiniq unalu avvautijangit munghiigattagtangit.

Igaluliginiq Havaktit tikkuagtakhaat maligautigut Ilangani 5 haffumani Igalukhiurnirnut
Maligaq akhuughutik hakugingningit munarijakhangillu ilaliutijaat ukunanngat
Igalukhiurnirnut Maligaqg unalu aahiit Maligaq Maligarjuarnigut, ilagijaattauq
Ihuinaarnirgut Maliktakhaq unalu Hivulligpaangit Kavamarjuangani Maligag.
Igaluliginiq Havaktit gimilrulaagtangit ihivriurlugillu havaarijaujumik aulattittijut,
igalukhiurvingit najugaat unalu umiangit angigatihimajaujut uvanngat Iqalukhiurnirnut
Maligaqg unalu ilagijaujug maliguarutit, ilagivluniuk Aallatgiingujut Maliktakhat
ganurilinganingillu laisingit.

9.2 Katimadjutigijangit

DFO Ilgaluliginiq Havaktit ilaugatauvaktut gimilruutivlugit katimajunit atauttimuugtunit
akihautaat tautungnagtut kiugiagaqtangillu inighimajakhaanit. Uuminngalu,
ilitarijaunngittumik katimajunit huli uvani ihariahugaangata ihuaghinahuariami iluani —
hilaqutitigut hulijakhait. Igaluliginiq Havaktit niplautigijangit igaluliginirnut
hapummivikhangit avvautigijangillu munarittiaquvlugit pulaaraangata lgaluktuuttiaq
ilagatigiikhugillu nunalingni avatingnut atuqtunut, igalukhiugtit havaarijaujullu.

9.3 Angiqatigiingningit Aulapkainiq

Kinguani hilaqutitigut gaujiharningit katimajut nauhimajut gimilruriangani akihautingit
katittugit hivuani havaarijaanit kiutquijangillu ihuaghigiangani munaghiijangit
malikhimajangit.

10 IFMP Aulapkainingit Qimilrurningit

Una IFMP pivalliahimajuq uvuuna katimadjutauvluni piliriakhaq ilagijaujuq avatikhanut
atugtunut, munagqtiugatigiiktunut timiujut unalu ikajugtiujut ilauhimajut.
Maniliurahuagtunut igalukhimajaat Igalukpik amihuuningit Igaluktuuttiag nunangani
iluani unalu amihuujunit ukiukhami ihivriurningit huli ihivriugtauhimmaaqtukhat
mamakhimajaat ikajuqgtangit gaujiharnirnut kiuvikhangit. Munarijangit igalukhiurnirnut
inigtukhaq atughugit amihunit ingilrutikhangit ilagijaujut ublug tamaat unipkaariluniuk
nunamunngautihijangit igalut, avguiningit munarijaat, igalungnut-maliinnagatangit
(igalugarvik) ihivriurningit, titiragattarlugit naunaijaijut makpiraanmi, unalu
tautukhimainnarlugit piksaliutimi.

Kinguani hilaqutitigut gimilrurningit havaariniagtangit gautamaat ukunanngat
ikajqutiujut ilauhimajut unalu IFMO Havagqatigiiktut llagiit. Havaadjaringningit
tikihimajainnit naittumik hivitunia havaarijakhaat ihuarutingillu pilimmakhainirnut
munarijangillu malikhimajaat nalunaiqtaulunilu iluani Munaghiijangit Upalungaijautingit
gimilrugtauluni. Kiujakhaujut ihuagtumik munagtiuningit haffumani lIgaluktuuttiaq



Igalukpik maniliurahuagtunut igaluliginiq pivallianahuagtuangit tikinnahuarlugulu
aturaagtakhait hulijakhaat hapummijaujukhaq igaluliginiq.
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Tukiliutingit

Amihuuningit: Naahautingit avaliganngittut iluani amihuujut uuminngaluuniit
amihuuningit.

Ukiug Havaangit: Qaffiuningit avaliganngittut aallatgiingujut ukiungit amihuujut
uuminngaluuniit angujangit.

Tarjurmiuttat Kuukkanunngaujuktut Igalut: Tarjurmiuttat kuukkanunngaujuktut
uumajuit, igaluktut, inuuhingit tarjurmiunginnaqtut utigpakhutik halumajumut imat
huvaniliraangat kuugarmiujunit.

Aallatqiit Igalukhimajut: Ihumagijaunngittut igalukhimajangit makakhimaittangit
uumajuit igalukhiuraangata aallamik uumajukhiugtut. Haffuminngatut, iluani IFMP
igalukhiurumajangit Igalukpik, igalukhimajut tamaat aallaujut uumajuit.

Nauhimajut uumajunit: atauttimuugtut uqumaidjuhia tamainnut avaliganngittut
amihuujut amihuuningit.

Igalukhiurniqg: Tukigagtug ukunanngat lgaluliginirnut Maligag, igaluliginirnut
ilagijaujut nunagani, hugpaniittumi, najugaat igalukhiurvingat iluani gaangani
ugumaidjuhia, igalukhiurut, kuvjag, haputi, uumingaluuniit aallat igalukhiurvikhamik
atugpaktut, hannaijaghimajug, atugtangit, humunngaghimajangit, uuminngaluuniit
najurvingit, nunangani, ilangani, tahinia imaup iluani uvanngat igaluk
unguvagtauhimajug. Hivunikhautikhangit haffumani IFMP, tamaita ublungani Igalukpik
maniliurahuagtunut imangit iluani lIgaluktuuttiag nungani kititighimajut kiujauvaktuq
“Iqaluktuuttiaq Iqalukpik maniliurahuaqtunut iqalukhiurniq™.

Mahingnut kuvjaq: lgalukhiugtut ingilrutik: kuvjaligijut ugumaidjutigaqgtut ataani
puptalaaqtut qulaanit atughutik igalungnigiangat. Mahikkut kuvjat aallatgiinit hitijumik
kihagalingnit tarjurmi nunangat. Hivunigijangit haffumani IFMP, tamaat maniliurnirnut
atugtauvaktut kuvjat naihimajukhat imaatut aktilaangit 139mm (5-% inch),
malikhimajangit ukunanngat NWT Igalukhiurnirnut Maliguarutit.

Anguniaqtut: Angujangit angunahuagtangit igalut humik atughugit.

Nunamiuhimajut: Qaffiuningit uumajuit anguhimajangit pihimajangillu.
Hivunikhautigijangit titiggaitigut, nunamiuhimajangit turaarviujuq gaffiuningit lgalukpik
pihimajangit maniliurahuagtunut niuvigtakhag.

Nalunaitkut Umikhimajuq: Hamna tukiliutigagtuq Ilangani 19 haffumani NWT
Igalukhiurnirnut Maliguarutit, naunaigtauhimajugq titirariigtaujuq uvanngat
Igalukhiurnirnut Havaktinga uuminngaluuniit Aviktughimajumi Tukimuagtittiji-



Atanngujaq ugaghimajug hamna naahautingit turaaghimajaujuq iluani Aallatgiingujut
Maliktakhat pivluni, pinahuaghuniluuniit, tikihimajangit. Naunaitkutaa tunihimajakhaat
ilihimajakhait inungnit ihuiluutauhimajut ukunanngat (haffuminngatut, nalunaitkutaq
tunijauhimajuq uvunga Ekaluktutiak Anguniaqtit HTO unalu Qitirmiut Nigigarvik
Timinganit kitunuligaak tautuktakhat).

Nunavut Angirutaat (NA): Una 1993 angirutaat ukunanngat Inuit haffumani Nunavut
Nunataarviujuq Nunangani, kivgautijangit uvanngat Tunngavik Timiqutaat Nunavunmi
unalu Kuin Pijunnautinga Kanatami.

Nunavut Uumajuligijit Katimajit (NWMB): Aullaqgtilihaaghimajuqg ukunanngat
Nunavut Angirutaat NA, timiujug inungnut kavamangit avvautijangit ihumaliugatigiiktut
aulattittijut ukunanngat Kavamarjuangit.

Amihuuningit: llagijaujut inungnit aadjigiiktut uumajuit, nauhimajut ilagijaujut, unalu
avvautigijangit uumajuit najugpaktangit.

Avguiningit: Hivunigijaujut haffumani IFMP, gaffiujut atauttimuugtut (uvani
Kilukulaatigut Avatingnut Ugqumaidjuhia) haffumani Igalukpik maniliurahuagtut
anguniagtakhaat, turaaghimajaujut uvani Nakataq V, Havaakhanut \VV haffumani NWT
Igalukhiurnirnut Maliguarutit uuminngaluuniit ilagijaujug ukunanngat Aallatgiingujut
Maligautaat.

Huvanilaagtut: Arnaujut inirniujut avaliganngittut.

Amihuuningit: Tukigagtug amihuuningit avaliganngittut ataujiujug uumajuit
nalvaagtauhimajut humiligaak nunangani. Haffuminngatut, ilagijaujut Igalukpik
avvautigijangit aadjikkutaanit ilagiinnaqtut. Imag hivitujugq amihuuningit atugtauvaktut
ilangani igalukhiurnirnut munarijaat hivunikhautikhangit Igaluktuuttiaq
maniliurahuagtunut igalukhiurnirnut. Munarijakhaanit hivunikhautikhangit, tamaita
maniliurahuagtut imanganit ihumagijaujut avaliganngittumik munarijaat ilanganit.

Ilitquhingit Avatiqatigiikhimajut Qaujimajangat (TEK): Amigaitpaktut timingat
gaujimajangit tunihimajaat ukunanngat akuniraalut pitquhirnirnut turaaghimajaujut
ilagatigiiktunut uumajuit (ilagijaattauq inut) atauhiugatigiiktut nunap avatingillu.

Aallatgiingujut Malikhimajanit: Tukiliughimajut uvani llangani 6(1) haffumani
Igalukhiurnirnut (Tamainnut) Maliguarutit, humiligaak umikhimajaujut ikaarvikhanut,
igalukhiugtut avguiningit uuminngaluuniit inighimaittut aktilaangit uuminngaluuniit
uqumaidjuhiat igaluk ihuaghihimajaujut ihumavlugit iningani (hamnaujug imap ilangani)
malikhugit Maliguarutit, Aviktughimajumi Tukimuagqtittiji-Hivulliujug imailiulaagtuqg,
aallatgiingulaaqgtut inighimaittumik.

Haputit: Igalukhiugtut ingilrutingit: imarmiujut ataaniittut talua ihuaghiriighimajuq
uvani V-tut ilitquhigaqtuqg, tukiliughimajuq kajumiigtittilaagtut ikaaghimajut igalut.
Itighimalaaqtut haniraagut ikaaghimajut, taimaa igalut angulaaqtangit haputi iluanut.



lluani Igaluktuuttiag nunangani haputit ilitquhiutauvluni igalukhiugtunut gangaraaluk
ujararnut hanavlugit. Tadja ublumimut haputit hanaujaujut tughualingnit.



lluliutaa A  Pitquhitugangit

Igalukhiugtut Najugait

Maniliurahuagtunut

Naahaut 3. Nunaujaq lqaluktuuttiag nunangani takukhaujuq ilitqguhimingnit maniliurahuaqtunut

igalukhiugtut najugait.
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lluliutaa A Maniliurahuaqtunut avvautingit unalu nunamunngaqtut unipkaaqtaujut

Nalunaitkut 4. Maniliurahuaqtunut Igalukpit avvautingit unalu nunamunngaqtut iluani Iqaluktuuttiaq nunangani, 2009-2020

Ekalluktok/ Paliryuak/ Halokvik/ Paalik/ Jayko/

Ekalluk Kuugaq Surrey Kuugaq Thirty-Mile Kuugaq Lauchlan Kuugaq Jayco Kuuge
Ukiug | Avvautingit | Nunamunngagtut | Avvautingit | Nunamunngagtut | Avvautingit | Nunamunngagtut | Avvautingit | Nunamunngagtut | Avvautingit | Nunar
2009 | 20,000 12,666 9,100 8,657 5,000 5,219 2,400 NF 17,000
2010 | 20,000 20,434 9,100 9,074 5,000 3,317 2,400 2,534 17,000
2011 | 20,000 13,636 9,100 11,475 5,000 1,124 2,400 NF 17,000
2012 | 20,000 19,038 9,100 8,945 5,000 4,920 2,400 NF 17,000
2013 | 20,000 18,548.48 9,100 9,078.01 5,000 4,768.16 2,400 NF 17,000 1
2014 | 20,000 18,279.37 9,100 9,082.10 5,000 5,010.08 2,400 NF 17,000 1
2015 | 20,000 16,929.78 9,100 6,823.75 5,000 4,159.62 2,400 NF 17,000
2016 | 20,000 20,011.32 9,100 5,739.49 5,000 4,212.42 2,400 NF 17,000
2017 | 20,000 20,000.97 9,100 8,990.11 5,000 4,888.46 2,400 NF 17,000 1
2018 | 20,000 16,569.64 9,100 8,791.71 5,000 4,997.05 9,100 3,917.13 17,000 1
2019 | 20,000 16,698.91 9,100 8,883.97 5,000 4,971.74 9,100 5,061.27 17,000 1
2020 | 20,000 14,496.63 9,100 7,826.65 5,000 4,917.58 9,100 NF 17,000 1

Avvautingit nunamunngagtullu akikhangit unipkaagtaujut Kilukulaatigut ugumaidjutaanut, Tamatkiqtangit Ugumaidjuhig.

NF = lgalukhiughimaittug.

Inighimajuq ilitquhiita (1960 — 2009) avvautingit anguniagtangit Igaluktuuttiaq Igqalukpik maniliurahuagtunut igalukhiurniq ilagijaujut
uvanngat Day unalu Harris (2013).



2020 Commercial
Quota - Round
KG LB

Site

Lauchlan (Byron Ba
Ekalluk

Halovik (30 Mile) 4,899 10,800
Jayco

Paliryuak (Surrey) 9 8,709 19,200
TOTAL 60,2007 132,718 44,089 97,199

This
column
reflects
what is
actually

issued on
a
Variation
Order

2020 Commercial Quota -
Dressed Weight (conversion

7,258 16,000

50,167 110,598
Reflects a Reflects a
round weight to round weight
dressed weight  to dressed
(gutted, head weight (gutted,
on) conversion head on)
in kilograms - conversion in
Standard pounds -
conversion for  Standard

Cambridge Bay conversion for

This column
can be used by
Kitikmeot
Foods for
tracking of the
annual quota
(since it
reports
harvests in
dressed

Naahautaa 4. llitquhigtut haffumani avguiningit munaghiijangit unalu ihuaghaihimajangit uni

Kitikmeot Foods Reported

Harvest (original reporting in
KG LB
0.00 -
12,080.53 26,633.00
4,097.98 9,034.50
9,278.01 20,454.50
6,522.20 14,379.00
31,978.72 70,501.00
Harvest Original harvests
converted to | from Kitikmeot
kilograms, |Foods are reported
Dressed in Lbs, Dressed
Weight Weight (gutted,
(gutted, head| head on) - this
on) - this column can be
column can compared to
be compared | Column E (quota)
THIS IS THE ONLY
COLUMN YOU

kaangit (2020)

NEED TO ENTER
DATA IN - all other
data is
automatically
calculated from
this.
This column
reflects what is

actually reported

by Kitikmeot Foods

_——
Kitikmeot Foods Harvest Quota (Round Weight) Percentag
(converted to Round Weight) Remaining e
KG LB KG LB
0.00 0.00 #DIV/0!
14,496.63 31,959.60 83.2%
4,917.58 10,841.40 100.4%
11,133.61 24,545.40 85.2%
7,826.65 17,254.80 89.9%
38,374.46 84,601.20 87.0%
Harvest Original harvests A negative (-) A negative (-)
converted to  from Kitikmeot value value
kilograms, Foods in Lbs, (displayed in (displayed in
Round Weight  converted to  red) indicates red) indicates

(gutted, head Round Weight -
on) - this this column is
column is compared to

compared to Column C to

Column B to determine

This column
reflects the
dressed to
round weight
conversion of
what is actually
reported by
Kitikmeot Foods
(Coalumn Hi

an over- an over-
harvest of the harvest of the
quota quota

|

Nanminirijangit titiggat uvaniittut garitaujami Excel spreadsheet, nutaannguqtigattaghutik gautamaat Ublug Nalunaijaigaangat
nainaaghimajuq Titigganmi (takulugu Naahautaa 5 ataani)



Naahautaa 5. llitquhiatigut ublug tamaat titiraghimainnaqtangit havaangit uvani 2019

Date
10-Jul-19
10-Jul-19
10-Jul-19
10-Jul-19
10-Jul-19
10-Jul-19
10-Jul-19

10-Jul-19
10-Jul-19

10-Jul-19
11-Jul-19
11-Jul-19
11-Jul-19
11-Jul-19
11-Jul-19
11-Jul-19
11-Jul-19

11-Jul-19
12-Jul-19
12-Jul-19
12-Jul-19
12-Jul-19
12-Jul-19
12-Jul-19
12-Jul-19
12-Jul-19
12-Jul-19

Nanminirijangit titiggat uvaniittut garitaujami Excel spreadsheet, nutaanngugtigattaghutik gautamaat Ublug Nalunaijaigaangat

Time
18:35
18:35
18:35
18:35
18:35
18:35
18:35

18:35
18:35

18:35
10:15
1015
10:15
10:15
1015
10:15
1015

10:15
13:45
13:45
13:45
13:45
13:45
13:45
13:45
13:45
13:45

Lot#

SRS RN SR SR SR

h tnoenonoenoonotoon M

o

Tub# |Weight (Ibs)

1
2
3
4
5
6
7

~N e W N 2O

g
1
2
3
4
]
G
7
8

9

102.5
110.5
99.0
102.0
97.5
98.5
97.0

81.0
98.5

56
100.0
95.5
89.0
1200
107.0
1200
96.5

106.5
108.5
103.5
100
100.5
98.5
94.5
98.5
102.0
110.5

(Kg)

Dressed Round Weighf|

Trip Total

55.79
60.15
53.89
5652
53.07
53.61
52,80

44.09
53.61
r

52.25
54.43
51.98
48.44
65.32
58.24
65.32
52.53
v

§7.97
59.06
56.34
54.43
54.70
53.61
51.44
53.61
5652
60.15

982.50

834.50

(Lbs)

nainaaghimajuq Titigganmi (takulugu Naahaut 6 ataani)

per Tub per Trip

98.25

104.31

Culls (#)

Fish Condition: firm and uniform, no smell, good texture,

10 no lesions, fish temp @ 3C.

Fish Condition: firm and uniform, no smell, good texture,

8 no lesions, fish temp @ 3C.

Comments

Site: Surrey River

Fishing Peried: 7/10/2019 - 7/21/2019
Average Weight per Tub: 102.60
Average Weight per Trip: 1,088.10
Total Trips: 15
Total Culls: 159
Quota (Dressed Wt LB): 16,718
Targeted Quota (Dressed Wt

LB): 16,718
Total Harvest (Dr Wt LB): 16,321.50
Remaining Quota (Dr Wt LB): 396.89

Remaining Trips (estimate):

0.364753438

Quota (Rd Wt KG): 9,100
Targeted Harvest (Rd Wt KG 9,100
Harvest to date (Rd Wt KG): 8,883.97
Remaining Quota (Rd Wt KG) 216.03
Percent Landed to date: 97.6%




Naahaut 6. llitquhiatut ublug tamaat agjagattagtunut titiggangit inighimajaat ukunanngat
Kitikmeot Foods Ltd (2019).

Kitikmeot Foods Ltd.

Fish Plant

Raw Product Inspection Report

ARCTIC CHAR

Date oD GRS ]
Time: | & T— |
Lo
Area: ____ ’ Y ! L 4
Tubs:
Tub # Weight Culls
| Ibs. |
| L g e, ST D
: ,,%,,ﬁ..“ ! Lot: Pass
— 4 1 1055 | |
R = O
ma 16 Fail
97
| 3 === #Culls:
H—5—T % f : T Comments
S PEER 155 AR —

QMP Manager: _
Date:

* ALL FISH ARE INSPECTED PRIOR TO PROCESSING *

C:\Documents and Settings\SANDRA\My Documents\Fishing - Inspection repoet.dox

Nalunaitkutaq: nunamunngaghimajut unipkaaghimajangit uvanngat Uqumaidjuhiatigut,
luittukkut Ugqumaidjuhia. Ugumaidjuhiat ihuaghijaujut atiliughimajut uvani
Naahautaanit 4 unalu 5.

Tadja atughimajangit munagtiunirnut uuktuutingit

Munagtiunirnut Tukiliutaa
Uuktuut
Najugait ¢ Maniliurahuagtunut imarmiujut turaaghimajaujut uvani NWT
Maliguarutaanit.
e Imarmiuttat angmaumajut ukiunnguraanit Aallatgiingujut
Maliktangit




Munagtiunirnut

Tukiliutaa

Uuktuut

Avguiningit Turaaghimajut uvani NWT Maliguarutimi tamainnut
maniliurahuagtunut imarmiujut.
Tamaat imarmiujut akiharnagtumik avguinilgit. Avaliganngittug
avguinikhanut ilagijaujut ukunanngat maniliurahuagtunut
igalukhiurnirnut.

Laisiata Kiugiagaqtut maniliurahuaqgtut igalukhiuraangat.

Uumajuit, nunaanit
igalukhimajangit
inighimaittut

Uumajuit unalu imarmiujut atiliugtukhat igalungnut
ilittugtaugaangat.

Qaffiuningit ilittugtauhimajut Kilukulaatigut, Avataanit
Uqumaidjuhia.

Aallanngurningit pihimajut ilittughimajut, aturnaraangat.
Qaffiuningit ilittughimajaujut atauttimut akihautingit
maniliurahuaqtut gaffiuningit angmaumajut.

Igalukhiuqtut

Qitiggautijuql — Qigailruqg 31, ukiunnguraangat.

Hilaqutitigut
Naunairutaanut Akiharnaliraangat avguiningit tikihimagaangat, imarmiujut
umikhimajug umikhimajut maniliurahuagtunut igalukhiugtut.

Uvuuna inungnut nalunaitkutag, titiraghimajut ukunanngat
Igalliginirnut Havakti.

Igalukhiugtut
Ingilrutaa

Mikinighautaanit mahiutigut kuvjigijut aktikkutaa 139mm (5-%2
takinia).

Hapunmi aturaangamik, 1/3 hivitunia kuugarmi
kuugannuamiluuniit angmaumainnaqtukhag.

Ikhinnainnarningit

Laisigagtunut unipkaaghimajukhat tammaijaut kukiktauhimajut
kuvjait nalvaaghimagumigluuniit igalukhiugtunut ingilrutikhag,
uvani 24 ikaarnikkut ilittughimajunut DFO garitaujami
titiraghimajut uvani llagijaujukhanut Laisinut Qanurilinganingit
haffumani maniliurahuaqtunut igalukhiugtut laisinut.

Iggaghimajangit

Igaluk igittukhaujut uvani tarjurminut marluanit. Tahapkuat
tikkuariighimajut ukunanngat Igalungnut Havaktit maligautaanit
ilangani 56 haffumani lgalungnut Maligag.

Ahivagtauhimajut
unala hulugijait

Tamaat igijauhimajut lgalukpik, ilagijangillu nanminirijaanit
nirihimajangit, titiraghimajukhat nalunaitkutag makpiraanmi.
Igijauhimajut igaluk titiraghimajukhat nalunaitkutag
makpiraanmi, nalunaighimajangit pihimaniaqgtangit
nanminirijakhait nirijakhait Kititiffaaghimajangillu.

Unipkaaghimajangit
Kiuviniit

Unipkaaghimalugit nunamunngaghimajut kiugiagagtangit
haffumani maniliurahuaqtut igalukhiugtit.

Unipkaaghimalugit tamaita igijauhimajut unalu igagtaujut
nalunaitkutaq makpiraanmi.

Unipkaaghimalugit tamainnut imarmiujut uumajuit ilagijaujut
kiuhimajaujut haffuminngatut annauvikhanut anguniaqtut
uuminngaluuniit utigtittijut uumagaluaghutik; unipkaariagaghutik




Munagtiunirnut
Uuktuut

Tukiliutaa

nalunaitkutaq makpiraanmi.

¢ Maniliurahuaqtunut igalukhiugtit nalaumajumik
inigpiaghimajumiglu titiraghimajakhaat igalukhiugtunut
hulijakhainit, ilagilugillu igaluktut ganurilinganingillu tamainnut
mahingnut kuvjiligijut uuminngaluuniit haputinut
nunamunngautijut, titiragtakhait uvani nalunaitkutaq
makpiraanmi. Nalunaijaijut makpiraanmi pivigiinnarialik
uvanngat EHTO uvanngaluuniit Kitikmeot Foods Ltd.

¢ Kitikmeot Foods Ltd. Ilaliutijakhaat unipkaaqtut tamainnut
aullaghimajut, ilaliutijangit ublunganit, ikaarningit, najugaat,
humiittut qijuqutingit naahautingit, unalu nunamunngaghimajut
gaffiuningit. Auhimajut Ililikhanut lhivriughimajangit
Unipkaarutikhat angigtauhimajuq ilitturvikhaq. Tamainnut
aullaaghimajut unipkaangit kajumiktukkuughimajut
uuminngaluuniit garitaujakkuughimajut uvunga DFO ublungani
aullaghimajut taimaa.

lluliutaa A Havaakhaliurniq qaujiharniq Igaluktuuttiag

Igqalukpik
Igqalukpik

haffumani  Igaluktuuttiag  Maniliurahuaqgtunut
Ilagijaujut Igaluliginirnut Munaghiijangit

Upalungaijaut

Igalukhiugtit Igaluktuuttiarmi taimaaraaluk ilitarihnimaligtangit aturluagtauvaktug
Igalukpik avatikhangit nunangani. Maniliurahuaqtut igalukhiurnirnut havaktauhimajut
ukunanngat nunamiugatigiiktunut Inuit igalukhiugtit ilagivluniuk ukunanngat
aulattittinirnut ikajugtaujut ukunanngat nigigarvik Kitikmeot Foods Ltd. (KFL),
maniliughimajut nigigarviujuq tamarmik lgalukpik umingmainillu. Qitirmiut nigigarvik
taidjuhia Kitikmeot Foods Ltd., nigigarviutuangujuq lgaluktuuttiami, nauhimajug uvani
1990 mi himmauhiutaujug uvanngat Nunavut Pivallianikhanut Timiqutait. KFL
kivgagtuijut angiklijuummighuni aimavingnit unalu hilarjuarnut igalungnit niuvigtittijut
malikhugit nunallaam atituangit hamna Truly Wild Arctic Char™.

Hivitujug maniliurahuarniq igalukhiugtunut najugait lgaluktuuttiami tadja ilagijaat
kuukkait Igaluktuuq (Ekalluk), Paalliryuaq (Surrey), Halugvik (Thirty-Mile), Paalliq
(Lauchlan) unalu Jayko kuugait.

Nunamunngauliqtut unalu Nunamiittut Akikhangit

Uvani 2014/15-2018/19, ilagijaujut atauttimuuqtut haffumani 227,915 kg uqumaidjuhia
haffumani Igalukpik nunamunngaghimajut Igaluktuuttiarmi maniliurahuaqgtunut
igalukhiurnirnut (Tukiliutaa 5 unalu 7).2 Kititiffaarnirnut ajughautingit, ukiunganit




naahautingit atughimajut uvani havaatigut gaujihaijut hamnaunngittuq Paalliqg (Lauchlan
Kuugaq) igalukhiunnginnamik uvanngat 2010 unalu 2018. Atulihaagtumi uvani 2018,
Paalliq (Lauchlan Kuugaq) igalukhiurviutaujug malikhugit naiglihimajunit avguiningit,
hamna gaujihagtauhimainnami naunairvikhainit, ihumaliughugit ukunanngat IFMP
havagatihimajangit ilagijaujut ikajughugit hapumminahuarlugit inikhautikhangit
aturaaqattagtakhait munarijangit igalukhiurnirnut. Una nunamunngaghimajut akikhangit
aulapkaihimajuqg ukunanngat igalukhiurnirnut hamnaujuq $1.2 milian taala atauttimut
akuniujumi, ukiunganit atugpagaat haffumani $298,000.2

Tukiliutaa 5. Atauttimuugtut nunamunngaujut avatquumajut 5 ukiukhamut 2014/15-2018/19

Nunamunngagtut Ukiukhamut
igaluktangit (kg)! nunamunngagpagaat
avataanit 5 (%)?
ukiukhamut
akuningit
Igaluktuuq (Ekalluk | 91,791 95
Kuugaq)
Jayko (Jayco 69,528 86
Kuugaq)
Paalliryuaq (Surrey | 39,427 87
Kuugaq)
Halugvik(Thirty- 23,268 93
Mile Kuugaq)
Paallig (Lauchlan 3,902 7890 (2 ukiungani
Kuugaq) avatquttut
igalukhiughimajut)
Atauttimuuqtut 227,915 90

Nanminiat Havaarijaujut

Uvani 2014/15 - 2018/19, una 5-ukiukhamut ilagijaujut niuvigtittijut akingit nauhimajut
nunamunngautihimajut hamnaujungnaghijut $5.9 milian taalaujuq, ukiunganit
havaarijauvagaat $1.5 milian taalaujug. Niuvigpaktangit akingit Igaluktuuttiaq lgalukpik
hamnauvlutik $25.9/kg (takulugu Tukiliutaa 7 tukingit)* iliturnaghunilu maniliughimajut
akingit angiklivalliavluni haffumani 22% uvani 5 ukiungani akunngani havaanut. °>-Una
puqtuhitgijaujut angiklivallianinga titiraghimajuq niaqua/papirua ahivagtauhimajug
havaanut uvanngat (35%) malikhugit iluittuq (28%), tiahimajut (19%) ihighungnittut
haniraat (10%) mikpiliughimajullu (4%). Angiklihimajut niuvigtukhat akikhangit ilainaa
tukigaghuni angiklijuummigtumik niuvirumalluagtut; angiklivallianingit kangighijaujuq

“Ugumaidjuhia niuvigtunut akikhangit kititighimajut kigligutaanit avvautainnaatigut niuvighimajut
ilainnaatigut hamnaujut: (i) Tamatkiujut lulia: 55% havaarijaujut; (ii) Niaqua, papirua ahivagtauhimajut:
23%; (iii) Tiahimajut: 10%; (iv) Ihighungnittut haniraat: 8%; unalu (v) Mipkuliughimajut: 4%.
Tukittiaghimagiami avvautainnaatigut niuvighimajut ilainnaatigut, takulugu hamna RT & Associates
(2001).



niuvigtunut akikhangit angiklijuummighuni akikhangit aulattittinirnut (hamnaujut
tingmiakkut agjaghiijut aallat akikhangillu) haffumani igalukhiurnirnut.

Tukiliutaa 6 KFL Aulattittinirnut Akingit 2014/15 — 2017/18

Akingit Pivikhait osts Items 2014/15 2015/16 2016/17 2017/18 | Average
Tingmiakkut Agjaqtuijut llagijangit

Akiliakhat

Akiliakhat 20% 21% 22% 27% 22%
Qulliliginirnut 25% 25% 25% 24% 25%
Havagviat Aulattittiningit 38% 40% 36% 33% 37%
Igalut Niuvigtittijut unalu lgalligijut 17% 15% 17% 16% 16%
Atauttimuugqtut 100% 100% 100% 100% 100%
Akingit kilukulaatigut Kg

Igalliginirnut $16.6 $22.4 $18.3 $16.1 $18.3

Tunngavia: Atuagaq Maniliurahuarnit, DFO Ukiugtagtug Nunangani kititighimajut kiglianut
nalunaijainirnut ukunanngat Kitikmeot Foods Ltd.

Naunaitkut: KFL aulattittiningit akingit nalunaijainingit haffumani 2018/19 angmaumanngittug uvani
kititighutik.

Uvannga 4 ukiunganit akunnganit haffumani 2014/15 — 2017/18 akunnganit, gaffiujut
ukiunganit aulattittihimajut akikhangit maniliughimajut ukunanngat KFL
hamnaujungnaghijut $800,000. Hamnauvluni, havagviata aulattittinirnut tukihiaghuniuk
akikhangit (37%) malikhugit, qulliliginiagut (25%), tingmiakkuugtut akikhangit (20%)
unalu akiliakhangit igalukhiugtunut igalligijunullu (16%).

Qaujiharningit nanihimajangit akikhangit anguniarnirnut Igalukpik aadjigiinnginnamik
uvanngat $2.9 - $3.6 uqumaidjuhianut haffumani maniliurahuagtunut igalukhiurvingnit
uvanngat 2014/15 — 2017/18 akunnganit. llitturnaghunilu ilangit kuukkait, kihimi
atauttimuuqtut akikhait igalukhiugtunut pugtuhivallaaghuni, ilainnaa akikhangit
ikitpiaghuni anginighautaanit igalukhiugtunut avguiningit pugtuhigamik (haffumani
Igaluktuuq kuugaa). Taimaattauq, pugtuhijumik uuktuutigijangit anguniarnirnut
uvaniittuni igalukhiurvingnit, ikittumik akikhangit agjagtuinirnut akikhangit unalu KFL
Nigigarvingit ilanganit ikivalliangmat. Qaujiharningit takukhauvluni igalukhiugtut
Igalukpik uvanngat maniliurahuaqtunut igalukhiurvingnit kinguani nigiliughimajut
nigigarvingmi tunihigiami hivulliujut niuvirumajunut, ukiunnguraangat aulattittinirnut
akikhangit uvanngat $18.0 kilukulaatigut uqumaidjuhia lgalukpik hanajauhimajut.

Havaktittinirnut

Hamna maniliurahuaqtunut igalukhiurniq unalu nigigarvingit havakhaitigut
aturluarnagtuqg nunalingni lgaluktuuttiarmiunut. lgalukpik igalukhiurniq ikajuinnagpagaat
nunamiunut havaakhanut nautkaghugit nanminiqutigullu angiklijuummigpaktut,
ikajugpakhutik aturaagtakhat havaktittinirnut ilihautikhangillu hailijaujut
nunamiugatigiiktunut, ikajughutik havaakhanut aallatgiinut.



Qitirmiut Nigigarvik havainnaghutik ukiuraalungmi unalu havaktittivakhutik
nunamiujunut igalukhiugtit igalukhiurnaghigaangat upinngaami ukiakhamilu
igalukhiurnagtumi. lgalugarvik havaktigaghutik 6 havainnaqgtunut havaktit, 14 niglu
hilaqutitigut havaktigaghutik, unalu naahimavaktut 20 nit hilaqutitigut igalukhiuqtit.

[luani lgaluktuuttiag lgalukpit igalukhiurnigut, tamainnit maniliurahuagtunut
igalukhiurvingit najugait aulapkaihimajut ukunanngat hivuligti igalukhiuqti,
munarivagaat havaktit aahiittauq ajuitpiagtunut igalukhiugtit. Aktigijaat havaktit
aallatgiingujut aallat hulijakhainut, ilagijaujuttauq havagviata najugaat ingilrutingillu
atugpagainit, niriugijaujut aullarutaat (haffuminngatut avguiningit, hilaup, havaup
ikaarvingit), angmaumagumiglu gaujimajaujut igalukhiugtit. llangit igalukhiugtit
havaagajuktut amihut igalukhiurvingnit najugaat. Havaarijangit uvani 2014-18, tukingit
aippaagutaanit naahautingit anguniagtit hamnaujut 10.6 Amihunit igaluk anguniaqtit
hulijakhagaghutik uvani Igaluktuuq (Ekalluk) Kuugag, Paalliryuaq (Surrey) unalu Jayko
(Jayco) Kuugait, tautukhugit anginighaujut avguiningit nunamunngautijangit kiujangillu
uuktuutigijangit aulattittinirnut uvani najugainit.”

Tunihimajangit unalu Akigutaat

KFL maliinnaghugit aturaagattaqtakhat anguniaqtunut haffumani lgalukpik nigikhait
uvani Qitirmiut nunangani Nunavunmi. KFL pivalliavlutik aturluagtumik
ikajugtaujumajunut parnautikhangit maniliurahuagtunut niuvirumajut tamainnut
Nunavunmi Nunatsiarmilu, hivuraanit Kanata iluaniittullu Amialikan. Qanilruani
ilitarijaujut ukunanngat Ocean Wise™, avaliganngittut ihivriughiivlutik una
igalukhiurnirnut kinugani maliinnagtangit aturaagattagtakhat haffumani Igaluktuuttiag
Igalukpik igalukhiurningit.

Una hivulliujut niuvigattagtunut haffumani lIgaluktuuttiag maniliurahuagtunut Igalukpik
ilagijaujut Nunavut unalu NWT mi, tikkuaghimajaujut niuvigtittijut tamainnut Kanatami
unalu Amialikanmilu. Aujami ukiakhamilu anguniagtunut hilaqutigut, nutaangujut
Igalukpik agjaqgtauvaktut uvanngat Edmonton-mit agjagtaugiami aallanut nunalirjuanut
tamainnut Kanatami unalu San Francisco, taikanngat agjaqtauvakhutik pugtuhijumut
nirriviit tamainnut Amialikanmi US (haffumanit San Francisco, Boston). Toronto,
Ottawa, unalu Montreal tadja hivulliuvaktut Kanatamiunut najurvingnit lgaluktuuttiag
Igalukpik hilataanit nunallaanmit.

Ungahikpallaaramik igalukhiurnirnut, igalukhiugtit najuinnaqtut qulvahiktumik
tatgighiutigut igalukhiuraaqtut, talvanngat agjaqtauvaktut puptalaagtumut
tingmiannuakkut uvunga KFL nigiliuriami. Nigigarvik KFL havaktiita igaluligivakhutik
tiavlugit nigiliughugittauq aallatgiitigut igalugiagaangata pivlutik ukiunganit.
Havaarivlugit imaatut hungaijaghimajut igalut (nutaangujut/gigumajut), niaqua/papirua

6 Naahautaa ihuaghihimajuq pittailinahuaramik maniliginirnut amihuujut havaktittijut aallaunngittunut
igalukhiugti aallatqiinut iqalukhiurvingnit.

7 Una havaktittijut ilitquhiita niplautigijangit ilanganit hivunigijaanit havaktittijunut nautkaihimajut
igalukhiugtunut hulijakhainit. Taimaa, kihiani, nalunaighimajakhaat hamna maniliurahuaqtut
igalukhiugtut hulijakhat nautkaghutik ilangani nalruunngittut naiklivakhutik havaktittijut iluani aallat
Nunagaqaaghimajunut nanminiqutilingnit maniliugtunut.



ahivagtaujut, tiahimajut (mamaghittighugit/aulayuittullu), ihighunngittumik
tiahimajug/avgughimajut, hiirnagtumik igalukpik, mikpuliughimajangillu (KFL Akingit
Titiraghimajut, 2017/18), titiragtauhimajut hiniktarvingnut, nirriviit, nigitgittiaqtut
niuvirumajunut, nigimik niuvirvingnut, aittuuhikhanut niuvirvingnut, nunamiunullu
nirijumavagait niuvigtittivaktut (Consilium Nunavut Inc., 2002). Pitquijangit uvanngat
2011/12 aallatgiingujut maniliugtut kiuviniit haffumani KFL, atauttimuugtangit
maniliughimajut uvanngat Igalukpik niuvigtittijut hamnaujuq $466,916, haffumani
iliuttut (nutaangujuq unalu giqumajut) maniliughimajut haffumani 31%; pidjariktumik
tiahimajunillu (30%), mikpiliugtangit (12%), niaqua/papirua ahivaqgtaujut (11%),
ihighungnittut (7%), aahiittauq nigiliughimajangit (10%).

Igalukpik ihumagijaujuqg pugtuhilluaghimajug-nakuugpiagtumik, kihimi akituvallaaqgtut,
himmautauvlutik uvanngat Igaluligijunut amigaigtittijut Igaluk (FishChoice, 2018).
Iceland aulattittivagaat iqaluliqijit Igalukpik uvunga Amialikan U.S., nauhimavagaat
3,260t uvani 2012, humiligaak Kanata unalu Amialikan US atauttimut nautkaihimajut
haniraanit 500t. Nautkaihimavaktut pivakhutik uvani Norway unalu Sweden, kihiani,
ahinut niuvigtittijut US nut naittuuvlutik (Eithier, 2014). Tautungnaghunilu
ihariahugluaqgtut Igalukpik uvani US mi avatqulluaghutik nautkainirnut lgalukpingnit.
Kihiani, ilitturnaghuni hamna maliinnaghugu KFL Igalukpik niuvigtittijut ahiganngittug
inmikkut iluani niuvirumajunut akihautihimalaaghugit igaluligihimajut Igalukpik
Igaluillu amigaitpaktut uvani nunangani. Niuvirluarumajut Igalukpingmi uvani Europe,
kihimi nunamiungani nautkaihimajut, igaluligivlutik taamna kahakhimalruugtut taimaa.

Taimaa kiutqujauhimajut uvani ilagijanganit hivunigivlutik haffumani US unalu
Kanatamiunut niuvirumajunut, hakugitgijaujut niuvirumajunut pivallialaaqtut lgalukpik
Nunavunmi Nunatsiarmilu (Consilium Nunavut Inc., 2002). Angiklijuummighutik
akikhangit ilagijaujut haffumani aulattittinirnut, agjagtuinirnut, unalu himmauhigattaqtut
nigit tamainnut Nunavut nunaliit naiklilaaghutik havaatigut iniliurutikhait
angiklijuummigtumik niuvirumajut, unalu kiujaulaaghutik nunamiuttanut unalu
pitquhirijainnit nigit hakugitgijaujut niuvigtunut Nunavut iluani.

Nunguani

Tahapkuat ihumaaluutigijangit ihuiluutaujut maniliurahuarnirnut aulattittinirnut unalu
ilitturnahuagtavut haffumani igalukhiurnirnut. Hivulligpaangmi,
aallanngugtigattaghimajut haffumani Kanatamiunit taalangit uvanngat Amialikan US
taalangit. Aippaanganianit, gaffiuningit akikhangit haffumani Kanatamiut taalangit
ikivallaaghimajuq avataanit 33% uvanngat Amialikan US taalangit. Aadjigiinnginnamik
haffumani naiglihnimagamik haffumani Kanatamiunit taalangit uvanngat Amialikan US
taalangit angiklijuummighunilu ilagijaujut maniliughimajainnit uvannga lgalukpik
igalukhiugtunut hulidjuhianit ilainnaanit igalut ahinut agjaqtauhimajut akingillu
atughugit Amialikan US taalainnut. Tuglirijaangillu, angiklijuummighuni akikhat
nauhimagiami (haffuminngatut, tingmiakkut agjaqtuijut akingit hanaliugait tunihiniit
akikhangillu); unalu kinguani, pijumajaujut ihuaghinahuagtangit avguiningit
hailijakhangillu igalut himmauhigattaqtut igalukhiugtunut najugaat angikligiangani
uuktuutingit unalu aturnaqgtut haffumani igalukhiurnigut. Maniliurahuagtut anguniaqgtut



uvanngat Paalliq (Lauchlan Kuugaq) titiragtauhimajug 2010 mi talvanngat
igalukhiuruighutik tahamanngat maniliuttiaghimaittut igalugqukitpakkami avguiningit
akituvaalligpakhunilu tingmiakkut agjaghiliraangat. Uvani 2018 mi, maniliurahuaqtut
anguniaqtut uvani Paalliq (Lauchlan Kuugaq) igalukhiuffaarmijut ithuaghihimavlunilu
avvauningit haffumani 5,000 kg (iluittug ugumaidjuhia) malikhimainnagtangillu
aturaagtakhangit igalukhiurnirnut.
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Nalunaitkut 6. Nunamunngaghimajut, nunamiittut unalu niuvigtakhaat akikhangit unalu akingit
ukunanngat imarmiutaujut huminngaaqtut, 2015 - 2019

Imamiutaujut
huminngaaqtut Atinga 5-Ukiug 5-Ukiunga
2015 2016 2017 2018 2019 Atauttimuuqtut  llitquhia
lgaluktuug Kuugaa
(Ekalluk)
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Nunamunngaqtut (kg) 16,930 20,011 20,001 16,570 16,699 90,211 15,344
Nunamiittut Akingit® $88,712 $104,859 $104,805 $86,825 $87,502 $282,684 $56,537
Niuvigtakhat Akingit® $383,460 $453,256 $453,022 $375,302 $379,230 $1,774,002 $354,800

Jayko Kuugaa (Jayco)

Nunamunngagtut (kg) 9,851 17,011 16,200 11,573 12,481 36,072 7,214
Nunamiittut Akingit 20 $51,620 $89,137 $84,885 $60,643 $65,402 $161,292 $32,258
Niuvigtakhat Akingit 1t $223,130 $385,295 $366,919 $262,132 $282,702 $771,068 $154,214

Halugvik Kuugaa (Thirty-

Mile)

Nunamunngagtut (kg) 4,160 4,212 4,888 4,997 4,972 19,135 3,827
Nunamiittut Akingit 20 $21,796 $22,073 $25,616 $26,185 $26,052 $89,700 $17,940
Niuvigtakhat Akingit 1t $94,215 $95,411 $110,724 $113,183 $112,610 $419,245 $83,849

Paalliryuak Kuugaa

(Surrey)

Nunamunngagqtut (kg) 6,824 5,739 8,990 8,792 8,884 43,007 8,601
Nunamiittut Akingit 20 $35,756 $30,075 $47,108 $46,069 $46,552 $185,057 $37,011
Niuvigtakhat Akingit * $154,558 $129,999 $203,626 $199,132 $201,222 $1,002,092 $200,418

Paalliq Kuugaa

(Lauchlan)

Nunamunngagqtut (kg) NF NF NF 3,902 5,061 8,963 1,792
Nunamiittut Akingit 1 - - - $20,449 $26,521 $46,970 $9,394
Niuvigtakhat Akingit ** - - - $88,390 $114,638 $203,028 $40,605

Atauttimuuqtutt®
Nunamunngagqtut (kg) 37,765 46,973 50,079 45,834 48,097 228,748 345,749.6
Nunamiittut Akingit * $197,885 $246,144 $262,414 $240,170 $252,029 $942,883 $188,577
Nunamiittut Akingit /kg $4.57 $4.29 $5.85 $7.04 $5.00 $5.24
Niuvigtakhat Akingit ** $855,363 $1,063,962 $1,134,290 $1,031,139  $1,089,402 $4,073,397 $814,679
Niuvigtakhat Akikhag/kg $19.23 $19.75 $24.26 $26.33 $24.09 $22.65

Niuvrutikhait Akingit/ Lb. Igalukpik Qanurittunik Ilingajuq
Tamatkiujuq
Hungaighimajuq $6.02  $6.27 $7.67 $9.17 $8.15 NA $7.45
Niaqug, papirua
ahivaghimajugq $7.04 $7.29 $10.21 $10.84  $9.05 NA $8.89
Tiahimajut $10.22 $10.47 $11.87 $1259 $12.61 NA $11.55

8 Nunamunngagtut akingit avaliganngittut imarmit najugaanit avaliganngittuq agjaqtuinirnut pivikhait,

Nalunaijainig angmaumanngittug ukunanngat imarmiujunit.
9 Niuvigtakhangit akingit kigliutigijangit uvanngat Qitirmiut Nigigarvinga Kitikmeot Foods Ltd. Akingit

Atiliugtangit (aallatgiiktut ukiunganit) kititigtauvluni kigligutigijaat avvautigijaanit niuvighimajait

hamnaujut: (i) Tamainnit pilakhimajut: 55% nauhimajainnit; (ii) Niaqua, papirua ahivaqgtaujut: 23%; (iii)

Tiataaghimajut: 10%; (iv) Ihighungnittut haniraa: 8%; unalu (v) Mipkuliugtut: 4%.
10 Nailukkaangujut angigtauhimaittut atauttimut akikhaat avatainauvluni haffumani akikhangit/akingit.

11 Atauttimut nunamiittunit akikhaat nainaaghimajut akiliakhangit igalukhiugtit agjagtuijunillu akikhangit.
Ilagijaunngittut aallat havaarijangit akikhangit. Atauttimut nunamiittunut akikhaat ikaarningit uvanngat
2010-12 ilagijaujut agjaqtuinirnut akikhangit angirutaujut. Tingmidjutigut uhiijut akikhangit ikajuutaujut
uvanngat $32,555 tunijauhimajut uvani 2012 ilagijaunngittut.



Ihighungnittut $15.39 $15.64 $17.04 $18.08 $18.15 NA $16.86
Mipkunnuit $39.02 $38.89 $47.85 $43.13 $41.84 NA $42.14
Uqumaidjutigut

Akingit $8.74  $8.98 $11.03 $11.97 $10.95 NA $10.33

llittughaiji: KFL Nigigarvik; Atuagaq unalu Maniliurahuarningit, C&A, DFO, havaktit kititighimajangit

Naunaitkut: - Igalukhiughimanngittut; NA — Aturnaittug.

Nalunaitkut 7. Aulattittinirnut akikhangit ilingaujaujuq ukunanngat Qitirmiut NigigarvikTimingat,

2008-2012
Akingit Pivikhat 2008 2009 2010* 2011* 2012*  Atauttimut Tukinga
Iqaluktuuq Kuugaq (Ekallu
Havaatigut Akinga'? $34,136  $44,145 $74,441 $64,617 $63,347 $461,053 $56,537
Uqumaidjuhia (Ib.) 24,078 27,865 44,956 29,999 41,883 168,781 33,756
Akinga uvanngat Ib.** $1.50 $1.58 $1.66 $2.15 $1.51 $1.67
Jayko Kuugaqg (Jayco)
Havaatigut Akinga $65,912  $37,696 - - $57,684 $161,292 $53,764
Uqumaidjuhia (Ib.) 31,519 14,330 NF NF 33,509 79,359 26,453
Akinga uvanngat Ib.*® $2.09 $2.63 - - $1.72 $2.07
Halugvik Kuugaq
(Thirty-Mile)
Havaatigut Akinga'® $21,533 $23,044 $15,253 $13,099 $16,770  $89,700  $17,940
Uqumaidjuhia (Ib.) 10,021 11,481 7,297 2,473 10,824 42,097 8,419
Akinga uvanngat Ib.* $2.15 $2.01 $2.09 $5.30 $1.55 $2.27
Paalliryuak Kuugaq
(Surrey)
Havaatigut Akinga'® $25,533 $36,847 $38,451 $44,451 $39,804 $185,057 $37,011
Uqumaidjuhia (Ib.) 10,681 19,046 19,963 25,247 19,678 94,615 18,923

2 Aulattittinirnut akikhangit ilagijaat akiliakhat igalukhiugtit agjagtuijullu akikhangit,
llaginngittangit KFL nigigarvik akikhangit. Atauttimut havaarijangit akikhaat uvanngat
ikaarningit 2010-12 ilagijaujut agjaqgtuinirnut akikhangit angigtauhimajut. Tingmidjutigut uhiijut
akikhangit ikajuutaujut uvanngat $32,555 tunijauhimajut uvani 2012 ilagijaunngittut.

13 llagijaunngittut KFL nigigarviup akikhangit.

4 Aulattittinirnut akikhangit ilagijaat akiliakhat igalukhiugtit agjagtuijullu akikhangit,
llaginngittangit KFL nigigarvik akikhangit. Atauttimut havaarijangit akikhaat uvanngat
ikaarningit 2010-12 ilagijaujut agjaqgtuinirnut akikhangit angigtauhimajut. Tingmidjutigut uhiijut
akikhangit ikajuutaujut uvanngat $32,555 tunijauhimajut uvani 2012 ilagijaunngittut.

15 llagijaunngittut KFL nigigarviup akikhangit.

16 Aulattittinirnut akikhangit ilagijaat akiliakhat igalukhiugtit agjagtuijullu akikhangit,
Ilaginngittangit KFL nigigarvik akikhangit. Atauttimut havaarijangit akikhaat uvanngat
ikaarningit 2010-12 ilagijaujut agjaqgtuinirnut akikhangit angigtauhimajut. Tingmidjutigut uhiijut
akikhangit ikajuutaujut uvanngat $32,555 tunijauhimajut uvani 2012 ilagijaunngittut.

7 1lagijaunngittut KFL nigigarviup akikhangit.

18 Aulattittinirnut akikhangit ilagijaat akiliakhat igalukhiugtit agjagtuijullu akikhangit,
Ilaginngittangit KFL nigigarvik akikhangit. Atauttimut havaarijangit akikhaat uvanngat
ikaarningit 2010-12 ilagijaujut agjaqgtuinirnut akikhangit angigtauhimajut. Tingmidjutigut uhiijut
akikhangit ikajuutaujut uvanngat $32,555 tunijauhimajut uvani 2012 ilagijaunngittut.




Akinga uvanngat Ib.* $2.42 $1.93 $1.93 $1.75 $2.02 $1.89
Paalliq Kuugaq (Lauchlan)

Havaatigut Akinga® $19,795 - $15,646 - - $35,441  $17,720
Ugumaidjuhia (Ib.) 5,208 NF 5,574 NF NF 10,782 5,391
Akinga uvanngat Ib.** $3.80 - $2.81 - - $3.29
Atauttimut
Havaatigut Akinga? $169,235 $141,732 $206,693 $184,715 $240,508 $942,883 $188,577
Ugumaidijuhia (Ib.) 81,507 72,722 77,791 57,719 105,895 395,634 79,127
Akinga uvanngat Ib.2 $2.08 $1.95 $2.66 $3.20 $2.27 $2.38
KFL Nigigarviup Akingit
Havaktut Akingit $40,228 $101,236 $38,491 $50,248 46,148  $276,350 $55,270
Alrujagtugtut $30,071 $58,109 $26,979 $40,330 36,892  $192,381 $38,476
Ughurjuaq $3,933 $7,087 $7,065 $3,460 9,183 $30,728 $6,146
Imaq $2,115 $2,067 $2,982 $1,744 3,028 $11,936 $2,387
Atauttimuugtut $76,347 $168,499 $75517 $95,781 $95,251  $511,395 $102,279
Tunihijut haffumani KFL
Akikhat
Havaatigut Akinga 32.0% 21.7% 25.8% 26.0% 32.4% 27.6%
KFL Nigigarviup Akingit 31.1% 54.3% 26.8% 34.1% 28.4% 35.2%
Ugumaidjuhia 81,507 72,722 77,791 57,719 105,895 79,127

Tukinga Atauttimut Akingi
uvanngat Ib. $3.01 $4.27 $3.63 $4.86 $3.17 $3.68

littughaiji: Qitirmiut Nigigarvinga Timingat (KFL).
Naunaitkut: NF — Igalukhiughimanngittut

Iuliutingit E Qajagijaujukhaq tarjurmit

Umiaq nanminirijangit unalu hivuligtiujut munarijakhaat malittiagtakhaat gajagijaujukhat
havaktiita umiangillu. Malittiarialik gajagijaunirnut maliguarutit unalu nakuujumik
uuktuutikhangit nanminiqutigijangit, hivuligtit havaktingillu igalukhiugtunut umiangit
ikajuutauniagtut annautigiami inuuhirnut, hapummilugillu umiat ahirugtailigiami
hapummilugillu avatikhait. Tamaat igalukhiugtut umiat naammakpiagtumik
tarjurmiutaujukhat munarittiaghimainnarlugillu maligautigut ukunanngat Agjaqtuinirnut
Kanata (TC), unalu aahiit aturnagtut ilauhimajunut. Umiat maligiagaghutik

19 llagijaunngittut KFL nigigarviup akikhangit.

2 Aulattittinirnut akikhangit ilagijaat akiliakhat igalukhiugtit agjagtuijullu akikhangit,
llaginngittangit KFL nigigarvik akikhangit. Atauttimut havaarijangit akikhaat uvanngat
ikaarningit 2010-12 ilagijaujut agjaqgtuinirnut akikhangit angigtauhimajut. Tingmidjutigut uhiijut
akikhangit ikajuutaujut uvanngat $32,555 tunijauhimajut uvani 2012 ilagijaunngittut.

21 |lagijaunngittut KFL nigigarviup akikhangit.

22 Aulattittinirnut akikhangit ilagijaat akiliakhat igalukhiugtit agjaqtuijullu akikhangit,
llaginngittangit KFL nigigarvik akikhangit. Atauttimut havaarijangit akikhaat uvanngat
ikaarningit 2010-12 ilagijaujut agjaqgtuinirnut akikhangit angigtauhimajut. Tingmidjutigut uhiijut
akikhangit ikajuutaujut uvanngat $32,555 tunijauhimajut uvani 2012 ilagijaunngittut.

23 |lagijaunngittut KFL nigigarviup akikhangit.




ihivriugtauhimalutik malikhimalugillu ilitaridjutaugagtumik ihivriugtauhimajut
nalaumajukhat iningit auladjarikhijukhat.

[luani kavamarjuangit, munarijaujukhat agjaqtuinirnut, nahittagtauhimajut, unalu umiaq
gajagijauningit maliguarutit unalu ihivriugtukhat malikhimainnagtakhaat ukunanngat
Agjaqtuinirnut Kanata; qgilanaaqgtukkut kiujaujukhat ukunanngat Kanatamiunit
Nahittaqtiit unalu DFO munaghaivikhalik igalungnut avatikhangit. Nunavut iluani,
Havaktunut Aanniqtailinikkut Munagtiujut atanniqgtuivikhagaghutik uvanngat
aanniagtailinirnut hivuuranairutikhanut akihautingit havagvik iluani. DFO unalu TC
havaamingnut Maligautigaghutik ilittughiigiangani ikajugatigiiktunut unalu
aulapkailugillu, munarilugit ikajughimalugillu aanniqtailijaamik pitquhiata iluani
igalukhiurnirnut havaamingnit.

Naunaittiariami haffumani gajaqgturnirnut aanniqgtailinikkut, hivajainnarialik uvunga TC
Havagviata Qajarnirnut Aannigtailinirnut akiganngittukkut hivajautaa uvani 1-800-267-
6687 garitaujakkut ikiagqivikkut takugulu uvani https://tc.canada.ca/en/marine-
transportation/marine-safety/office-boating-safety.
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Description: Solid green lines indicate where shrimp
management areas differ from NAFO Divisions. Shrimp
Fishing Area 4 through 7 are located West of the EEZ.
Shrimp Fishing Area 6 strides NAFO Divisions 2J and
3K and Area 7 overlaps with NAFO Division 3L. Dashed
green line indi shrimp sub- units.
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ASbOLACTSIC, ARCP>C 5o > A o® 05%b*LNCHZLLLC bNLN<SbSaNE <o eIl
ASbOno® LIA®CHIA%a L D% ac >NPIC asa ASY 5NC,

2) 2021 P75%e<AENE SbeGaio

2021-T (Greenland) SbcGe< ClLo 0A-T <L OB-T APK®/LcDC Lo odnl 01,
2021 LDA®YLc®Do 5 Aal\D>Ia oo 0B L odnl 01. 0A-I" LDAPLD®
SoD>cbe 01,

2021-T" (Greenland) SbcGec CRGCIC 0-I' bNONe ALP>I*a D¢ (TAC)
JPAYL®IC AYDL*Q ®DC 0a P L a AR cda AcILHdE,

2-T¢ 3-g<



BPPBCHI[CIE JPAPUEIE PLKAC (Striped Shrimp):

o 2021-TC DPP®C®IN PYYKAS ALDIta D¢ ClLo (SFA) 0- <tL_> SFA 1-T
AP PPILLE Lo odn 01, 2021 <L LOAPLASHo ASboLAdSose Lo odnl 01.

o 2021/22-c DPDSC®I <7pD*NDo € PUPKLAL o™ ba*as P> (EAZ)
DL L oD P Mo (WAZ) APKSASNC? A>T 01 2021 LDAPL®Do >
ASbOLAYa JA> S 01.

e 2021-TC <Ly 2021/22-TC DPDBSeCSeD <7pD>*NCD 5 PYU<KAC (Striped Shrimp)
ALD>LeQ ¢ M Aa*Nc SFA 0, 1, EAZ <L WAZ SboAc*Lo<so*L o
@A ASTLAC®I®, ALDPLQ D 0 DT NS Lea DI asa AR to<dc®ILodC
Sb.oAc*Lo<SL*LC.

NNGSeCPBILE®: ASb Hnos ¢ D> NS, DPBSCHD | - ASbocnsede ba Cl

B 5% L odn 20, 2021

3-1C 3-g¢



Jda7D<C D2,
0a 2T PLIcn NSRRI bNLM*e
L 2021

b s
JP/PPNS X AlLcDSo:

ARNL: ALSTDConredt ba Cl (ALSTDConaedt ba CM) DPYPKPNC - ALST S>HNos e
NcndnyD>RC

a5 AL IPILPNC

ALSTDCconerbdt ba Clh ALST <Sa Aol <L S>HNodC Acnd (Ba e PP ALSo¢

A ™) Acn<sbogeIt IDc®*NCH>o*M*0¢ bLMDYNdct AbLo AL o A%d5% <D5DN
Ac DD ALSo e > NoslC <HL ALSo ¢ S>HNo5 NasPNS ALSTDConsedt ba Cl -
DPP>C®DIC, A®ba A7bNH®IC Ao*c¢ AcnbN*M*o¢ dMALc*c¢ ALT “>HNo ¢
Acndny>Yo¢ Ax<do <L D<o c® 0t 0a 2t 1 Cod<d AcndnyP>Le Ash?Drase
?2ANLeCH>o ™Mt ALST N>HCNo € IO%°CPRC DRAIVAODSC AL Sbo M7 Lo W= PP*eC Lo <L
> CPa*Mo¢ L*a < ALAC Sb oA N<San Mo, DWSWU/LN“OJ PPeCa ADbAS

b asbNP*Me of (QIA) <LL oa L NaP%®, ALST>Conabdt baClm AcMyD>ShCHHTRC
drAbc o NM>Yot BbsbNMeaP>Yot 2NN NGSIC AFLPY Do S RCD>o Do
PpCo.

ALSTDConnbdS ba Cl /2P NN ALST dN*Lo APo*L.o ID<LAS Ab<sedd
LPLNC™P>RoC AR“cINNTI® AL AccPoDPLC I>cNosl, <L AbRo e
ADc®NC>o N 0 IDcSdY>RC Bda *L¢ AP 5<% bLAC A rdo NSQAD® AcnSbNsbsedN
PPeCa AOAS b rsbNN* g,

Lea P e sbooAc*Lo™L

Ko SPPeCrLa al oL AsLan D>

- ALTPConetd® ballh <L PR AoAS bI7asbNfere (KIA) ACnSBNB™PLRC P2 INod
e PPPCr Lo al o™l AXLon?PI%® asaA®CPR*a‘c*Lot oCWoo ALY “>H7Doo.
KeEC PPeC Lo al oL ASLonyD>e%® AcMy5b®D¢ oa <A ALAC Sbo My Lo Ke¢<
PPeCHl, AL A HclSse PRCT 0a 2¢ P < PN eC* ¢
ACBbP*adA*andb®D 0t /20 ALAC \>HYDo ¢ D** Lo Sbo D¢ b>rNSoede.

- ReECSPPRCr Lo al oL ASLonybest ART<INNbNNM*gSI¢ bNLAGE S bNLGCc P>SeDe
YNAA 2020. DNSASHINCS ALSTC A>Tyt ARCdaDYas, ARC—<INNSbNN g
bNLAGEC PLLSPIANTD®IC JAAS <Ll <5PUPSe DLLSa<INedS b ASbNNNC, ASa DA
A>CNSHBNPETSIC BNLNGES, 00 D¢ LRLEIS, PR ADAS bI*NSbN NS, L
ALSTD>Cnnbde ba Cr.

- AOA® TBPrLZIDBM* 0¢ bNLo b P®IC A>dn 2020 b* o T, wCcLS
bNLBCP>“5oNE A“H LSNP, NNLPN®IC K€, <L IC>ACJNC KIA <L 0@ 2¢ LRSS



ADOAC SB>ALYIBNC bNLoS I Dabb KepeNC>c D>,

ALTD>Coneed baCl baCl sb>rhole BbB7aM<do ] NNSTAL (CSAS)
bNLo b >3 NNZAN 2018 DAT<AYTC <L AS*arPNPdC SbShD7ede QY 2020.
bNL NI ADA*aP>RC PbdcLot CSAS AT *arnedt DP/NIA*LJC

Le@D>NlC sb>phSgsb®IJC alony Lo PLINGE 0f 1RN*L.0S, ADAC Sb>ALYDSHNC,
AOBNPETS I PaPyrcD>G g, DA TP a S5o*L. ALST>CnnbdS ba Cl

A SbN5b®IC A SbN* Mg L NJT<eND>SbCH>Ya <A gC Sb>phas e
>abbo ¢, DSL®CP> o PU < C Dadbt P>t /D>A® 2021, PU ST

Acn <o AP<Sa<eIPL>EC DALY Lo 2021, @ da AS SN A>T gSC
AcA<LUNIES QL <€Ca P ®IaC Sh>ahSahs N Lea DI <L /2o nh¢
A< %D 0f, Sb>ANNJIND>a I LCPYA<Ic® 0 A'RNC®0¢ (A5, DWEINC
<D5eCP>o <0,

ALSTD>CnabdS baClh AcnsbNPea o<de®eCHN AcnsbN*N Ll NJT<seN>sbC>Re
ALAC “\>H7Do L NePeNCP>Rcdo™L.o

IRXAFNAD® AL NOH7Do™L

KSePPeNCH>ILL g ¢ DRIAD® AL \>UTYDoL Mo Cot <Y 2019, Sb>ahsg>se
aonaASHd atLl*o™Lot <L AlMa ‘o Lot ddaPRAC W7D o APsNCP>AeDse
ACnSBNNEONE TYAZSACNRGC ba (T, SPPPCa A0AS bI7»bNP+ ¢ L o0a D¢
LRLEDS A-2<dn. 2020, Acnet KePeNCH> > AcPyD><HN ICDN NM>oe
IDc®N=Dod HPPCHILY® AStba Ao %D 0¢ <Sa P DIRIADCAN CLOML

A ALYSTC b/ R oD%, Ac*M* 0t PYUR®ILHN ANNNHJ oRN<5a %*-19,

AoNJC oactlh bNLNNo DY Pdag ASALSSE, b eDLAL, I>AADS, [NLC <L
SE>AAD® S CPH P DRI o¢ 2020 PP PYURPNCHILIC DRIADC NS
APLPYDNOC NPNNR<INE I/<AJPNN o bNLNNoS1C AR“c<do*Lo
bNL*<CP>o<%D¢ DgP>ebeC>a M ot oCl¢ Pabycnoslt <5GJI. bNLNNb>oSa><¢
onPM7PBRC DINIPeb*oPcbt atl*o™*L.o bP>riNob®N“HMC oa PR L
NJI<ENP>BCPHRC BBP>IMNTB®AD NN b oA o n M=+ L*eCH* of.

AYACD>PN Y AL o Lo b DI® L D<o bNLNNRe<IaslS, >odb¢
<D dYDRoC Doy Do o CAC ALTPDCcnrbdt ba Clh <L PdPP>NbdC ba Cl, To™C
<IRNc ol <L PP AP pso*Lot baC, NTo“C <N nrbdt <L [To™C
APPSR AL ARCINE NS 0a D¢ LRLEI® 0, L < <%h*L SPP®Co AOAC
bDasbNP,e,

ba *a *Lg- DPD>C®IT AL [ *a D<€ b oA NLSan M

AbS®C>HN > NDNMTS1¢ AcnsbN*MeoC, ASbocnoDre, <L <QNcnose
bI72bNNE, A*LAC ba*a*La DP>CIS AL*NC L*a><TC SboA*PN<San Yy e,
ASbocnos I LIV ACo Abocn o/ Ads DeNCH>c>*D% 2017-T¢
AbY®DACTD®ITCP>® 1.17% ALTC \>TNoT<

ALTDConebd® baCl “bB>rhTHC®I¢ Lc®obo®de Ctdo™L ASbocnosic LOYD>Ioe
ALSTONS AQYNSBEC®INE L Sb*LCAede bP>rNbCatdt L oCP>Se D¢



DIrsdoe sb>ANTHCos e 1D%C>NE ALY L*a > SboA*MPN<Son Y e
~NePeNCPRLo ¢ PNLot BPPBC®I 1, ALTPCanertdt balClh Sb>phT/LLC JCHYTC
I NSTe QL SN ML o€ Podl “No"bP*a Do

- ShEMO S A ASy SdEIICNCALRPdC o 5a AbdYeYShiCSase <L Sh>NNSheCSgse
AdPOC b G Mo, AdPOC ASb oy < g <L o CSa.o¢ <L P> ASbscnobIoe
SO>ANSTDEC bedab®IC Ao <L Sbo Py Mo ALYMC Lea el
SboAYNSon7 Mo

- ALTPCanebd baCl A ACP>*IC Acn®bC>oN Aocloe INPNNoL Acndre
">SNRE CATC CARNPNNNE ba*a Lo PPDCI® ALY C L*a >RC
oA NLo N7,

APLc_A5As®e

- APLCAA® bLaC (PC) NSePeNCD DL P SIAM AoAS bNLNMo¢ (ICC) SPosoN
> NS @EGGNT 4NN, Z Sl DPDPC®DI Lo ALY, ALD*Meq oI5,
AP A4 bLAC Dabb™MC AScb®I A*LAo ¢ IDcSdyP>Yoe, LPe D<o e®
ALSTDConabde ba Cl JGL 0% K5PeNCDo L D> Na DI NID>L®, Ash/>N=5N
A% 0¢ DPICPNCPRC D> No ¢ AX*aPNCS <L a b A®CPo ™M of W7D
SO OADVJCPT N ALDA @ D% L ASb?PNON 4o iR D> No ¢ P M€

- AoA“-ULRLDbedC /\Crﬁ_bﬂf“‘o""'r‘“_oc bAL~GC S KePNNNP PP Dabboc L&Y 2019 '
by*M/Lo ™0 /2PN A™ba AZBNM N BINLN, <L LILH o IdPOC <L NAELY,
<DcNCPo M0 I®CCPo™*L AcndboON AFALLCPNoC ana ACHRC AP A% blLroC.

- DSBBNMeo Ao*0¢ AcnSbCPYo¢ be@Rc <S¢ @ Ha ASHN AbYSAHD>Y>Q D¢ L
AR So DS ON Ao AbAC b RHNN* g NoPLN 5] YD PN>oS 1 CIRa
A>T PP®Ca ADAC bI»HNN*NC /S SND>ILLC bLMySbosT
¢ NN 0¢ DShbNNg > APSNHPIGC K5ReI%® (b C>< Ac Lg%
APLCA5A®) <L DNNN<HN Cd*asbNry oo spPeC st

- DSBBNAPELSa DY APL®L®DC IdPOo ¢ <L Nl AR“<INCP>o*L.o¢
Sar/Lo*lL dDc®NC>o*Lot ALT > NoT¢ AP ASAL®cLc,  ALST>Conaede
ba.Cl A%®ba A7bNbo<sT<C baCl AoAC bd*»sbNN Mg <L IP*NC
ACLSbC AT DNeNNJINDON P s<$sblm DsbsbNMea><o,

- ALSTD>Cconnbde ba Cl baCll SbBANCNC Db RPN NNGSA*L (CSAS)
bNLoSbc > H* odn. 2020 PAT<AY Sl LY PNCSH®INC <LL ShI>phseC
SPrsPoN Lea e DPYP<IPNSNDYoC O<lagc® 0 AP 5A]% /N5 hNLg D> o¢
>obbC L NNG®CDILLC Loa P o DA% Doy QL ALY D¢ DGy 5N
<AL AoclL.of DA% >SN CSAS AS*PeaPNPdC DPYP<SAMLJC

ALD< AN, AP ™

- <SaPNSCHZLIN ALAC N>UTYDo*M o¢ <Sa P (OPP) AcnNNaD><¢ AbsDC ALST
4Nl Ao Lo (MEQ) Acn Mot ACa AL NAds% by*MC>LIC dCo ALAC
SOLUT7Do ™M 0 <Sa Pt Acndbod N ALY A®/LNNTTC <‘CaPNPY*"a®Da ¢
Ao® 0t I APPNTB®™NCH>Ro ALDC ARQN*Lo, ASb/DN“ON O®CHRC ALT oAo
DI <5<<]0C



- A®ba AYSBNNHN AcnshC>S, baClh MEQ Acn<s JGSgsh®I® KepNNgT¢
AccD*DPLIoC L SbDaYDPLY0¢ D**Losh®IC N sPNe AL <Sa >N«
> NN AL SboA*MNA®NQ S HNE <L LPLN=HONC ALAS, oa <A, d¢
Ado*M* ALAC IN*C

- ballc, A%baAYaP~® ARcINCPc™*L ALT ogAo¢ <aPt IP>c‘Noo
LRLI%Ed*aC AaALeC>NC DPYY Do e o <L I>c CPo™M*o¢ Ao*a®I¢ gAC
ALST. DSbsbNMeos e NNGSeYLLC KoPpeNC>c >®DC Acn SbNhINT I/ N g
LRLIDbPd*c¢ Acnd\*c¢ <L NIMP>Ro¢ aona A7 o5d NW*Lo™L <'a bt <L Asdyse
> RN HACD Do DNSASbA<L* LS Do AcnsbNPOo, NJr<eN>LYo, <L
ba CI'>Co¢ Pedclat. CINDPNNCDPIC 0a D ALST S>HCNGS1¢ DGRC>Ioe
DPILBNNAE bNLAGE M NYAN 2, 2020.

- Ab<do o0a2H, ALTPCcanetdt ballh A®ba AZbNB®IC AcnbN*M o N *PNNON
ALT oAo® D**LAM o C/DYeRAe QL Ko PPeC*Lo A<Lon7P<T<

- APN NG DPHCEINL®DC IDPCPYN A N M<PNNGSIC <CarPN>Y*a *Da<
ALT oAof NNGRCHNL**L®/LLE AZASILRS SoDrN®CDALY® ASbo*or ALST AN
I CSACP®CPRIC AL Do 7PN ALSTDBCaoneedt ba Cl sbD>rN®No¢ SPIPYD>oN.

NNGseDE DPPC®DIC — ALTDConrbdt baCll, ALT <SaAcSd¢ <L
N> No s Acnd®
D 5% 7 0odn 28, 2021
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aP ol

L5 Poub<t ALSTD>CE (A, S><Inb—* <L A. L>CJA) ACHAT >PB>SC*II PU<LAd 0% A oLANS DTSR Ne
Aa G C PPHC 5% AdPD-5 APSh Lo <LECD>® pa d>< ba 25> APGA LIS ba *a ®</<JC. Coa

AB LAY bLPY DA% <IACCDPLe 5o <A POV BLIbB A0S Aca®, A*L=al>< b>rhaby® Ac>L (WAZ)
<L ba*al>< b>rhnly® Aol (EAZ). Ctd<t AaD>* NPBLY oD CLA0® 0a®< 0o CPCC Ao o
(NSA) Ac*L> 0a bt Cl>< <J*’Lo<1g-<D* (NMR) (oa <% CdoJ).

brbeor<IC Dotbn NC>¥< NNGHILY< DPPSLNN<UN® oa ST BLYcArN<dE bNLAM o (NWMB) <L_>
0ad® CnP>*ULo BLYcAC bNLA o (NMRWB) (bNLA*) NPAR 2020 AS<IIS, Coa BPB>*C*DI
PSAYBPI® DEGHCIIC bD " bNFUYE (NPAWG) biryb® DS Acnbb® 5N Yo Gt ol <D dy N e<Iny *Ne
PSGPY B DELBHD% (PA) DLAKAY <L Ctdo™L A. L2CUA <L A ><In b P < >0 As<lo
Ac*"C WAZ <HLECP>* EAZ, Lt ol (SAJ® 1), aL¥® AZAa®C® D=Ly PA ACHGr® 5o pa *J<d<

a AN>No® DECANS <LECP <IWUa*CD> o o <I*P*YN*N o Ll o (HDRS).

Na oL NP AYA®C® D=LAMNAY PA PUP< 0% AMNGAY=Q*>% A% 5LALM 5 <> SN

<Q®Py A<M 0 ABYA SN bed=a ®* DM bLMYbP>a o T B>LInY Mg Ac YIS LMY *IC. bbbeo<IJC,
Ao haaoC Ara®/LIrt D*=LANAY PA PU< oS A. L=CdA As<lo WAZ, DMt DIt N4P>C
P> <>y JC a AN>N*Lo* (LRP) <LLECD> DG*NC I CIN>'YCC a AN>C (TRP)), <D< tDe
Plra<Iny o CAl>T bLEN<WSa51¢ bNLAR<I*C (MSC) Acin'YC bLMY>N<Va*LC AL~

<ID*NCPo M asaAnINS a AN>NE CPd o™l A S><In b <L A. L=CJA A< <> NAMC WAZ
<LECP>* EAZ, <DL oMY, DEMNCH>2C 156J < 2021-22.

2llla* ol ]

Lt od Cra ADolA 0 <P N0 ~bNLAL DAY PASSB#I% /S b b o T DGl
(ALSTACenrtdS, 2006), ALTDCenrtdc bR *NC LMY b D>*DC b>rR*N>bN o< PPy <

<> onbot N¢PP<PNNE CLAdo*L PrPo<lLa® LRP PUP< S A 51 Ac*LC WAZ oCPn<5 5 >
LPL<f*D LRP P%*< 0% Ac-*LoC EAZ. \*P=g-d< <I°GJI° 2020 ba. CT™ AN D>B>7A®AANC NNG A< oC
(CSAS) <P con 7 CAJ*PLSC ALJCBAJ® 2. LRP CL I AALPY S <DA®DDC AALY bNLr o€
<LPRNMY A<D C>a N®.

<LBINN N bidR—<INE b A bNNPIN N bNLobd< <Id=a-<IC oAAN 2020 NPLoJ A><In 2021,
bD"A¥S NPAWG bir<t-—*/L>C haa *CJC btboo<dJ asaAn’¥No a AN>Net <>y AP<In’¥N<
>LYIN* oS, bLAY M bido<I®D< d<><n 2021 As<lo AbcnbC CoAL D*LASSD>< PA DGLbLN*

AYA ST Datbe <IN A*PCHC b NPAWG oA > <Dcd7D>o<ISa*NC L' AP<IciPo.

NPAWG Y*PC < IDcdy M0 Dobb o< 5N CAbg- BP>*C DI P < 0 DB PAAN bNLAGLMC
bNLo<1JS L7~ 9, 2021 (P'eH® D% PU< M o EAZ As<lor, WAZ D>oD>P>a N?). Ci<a- Day>Ne01e,
D>otb<Ir MM Lo® NPAWG DA D>¥b > LLE, AN CHIM Dotb IS N*Po-<I>% DPY>L YNo*
AbYARN® bNLA %Py AL o <L D<daeC CPd o™l PA D**LAM o PYU<* ¢ A><lo- WAZ <'L_> EAZ.

Acn < PAJ-c-<

Acn<GINE N*Pa A2g51€ HDR, DG*LNCH>Y® PUo<IC Sa b >*N-5NC <IDSdy>c Ctdo™L a AN>NoC
P> CYAP<PND>o<I* Do, Ctd<l HDR D>o*br 7 b 5N Aeny ™o 455 boNl Ayay><-—<lo-*Nc



AP <> NP oS A>Ty RCP>AC Dotbny S Lt of € <> CHMS Ac®dPny M. ha < <lo® CL*do*L
HDR ACbHGY* D% >b>PbNb o Tt Adc DA -D>ARYE L C>v*he 5 Da7D>rLY0 0a P 1€ pa bl
ABOLANGINM 0 Ao 7 oC.

>7rSa H<® oo, ha¥D>o < CL*d<I HDR Ac MyP>**cD< N*PLA <IbSo M CPd o™l MSC AchnYCC CHTL
P<LA~a D> AbHLA o< oC.

a A< LY® AVLED V<

Ab¥Aa A 5C bNLAC I*PyA <o <PPD<o e D LAND>No5 I PA PU<* oS A< Ac™C WAZ
<LECPD* EAZ, DAJ* Lo Dotbe<IUNIC B> 1% Dodor<1®>JC <IN* Dot Aal<IPrS CrL D*=LAKD>< PA
DELBN AYA ST Botbe<IbS 5N N*PC*PC bD*A ¥ NPAWG boAD > <IDcdy>o<SaC.
CALc ADASON A J526C ID*NNo-< N Prerda<PNMt PA D™ UAKN o (ACb* D% Pr<loc
PLeb*NCD> D <>y P<IPCC o AN>N 5) C I <156 o 2021-22, D>bD>7a AN Chbbdo™L
AALPY A<= 0 AVLYD>SC <NSa Po- D<o

A*La < bBahaY® AcL:

1. <Q®PYENE PLl o€ @ AND>NPNE Codo™UL A S<In b <L A. L~CJA A><IIS WAZ, LebNreDe, *

ba*ab< bb>ahny® Ac L:

1. <oPYAE PPy 0% a AN Codo™L A > bes <UL A. L=CUA A><IJS NU/NK E bLP b4 C
LIFLEPIE, *

2. <Dy PLey o a ANDNNE Cod o™ A S><Inbc* <L A. L*CJA A< Cnl>< ALAD<
APGLMLC PP*C 5% IdP D5 bLMyH<A<IC Ac->MJC. *

*IHPhN b DI —<IUV <5 AL<IPN a AN 0 bALAY o NWMB <L > NMRWB

LA e b It A< 5 < I<Iob # I <> *5ALP<IP a ASDC A PCL 50 PU<Y 0 CLA S BAS<
AcsC A><Io€

<fanyP>V¥®: <o CD>'D>C, ABUND>AS LI C bLMY Do oS, ALTD>Cnibde
ba CI

[l g P A><n 4, 2021



Ac JCC

AcCJC*L 1 - a5a AY*’La*M< DFO. 2020. b>rh*Noc D>BD>"r <o ¢ P b®*NCP>Ya < bD>r <A™ o
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Nunavut Fisheries Association

December 3, 2020

To: Derek Mahoney, Chair - Northern Precautionary Approach Working Group (NPAWG)
From: Alastair O’Rielly, Northern Coalition

Brian Burke, Nunavut Fisheries Association
RE: Northern Precautionary Approach Working Group (NPAWG)

Good day Derek,

The Northern Coalition (NC) and Nunavut Fisheries Association (NFA) are writing this letter in response to the
November 30th meeting of the Northern Precautionary Approach Working Group (NPAWG) and specifically the
CSAS document and advice discussed at this meeting. Combined the NC and NFA represent all commercial fishing
interests in Canada’s Eastern Arctic, a group of Indigenous-owned companies that hold seven of the 17 offshore
shrimp licenses, 100% of the shrimp allocations in the Western Assessment Zone (WAZ) and 65.9% of the shrimp
allocations in the Eastern Assessment Zone (EAZ). From an economic perspective, these EAZ and WAZ allocations
are extremely important to the viability of our members, especially given the recent reductions in allocations in
Shrimp Fishing Areas (SFAs) 4 and 5.

From our joint perspective, any discussion and recommendations of the NPAWG must be cognisant of the
respective Land Claims Agreements and the critical role of the Wildlife Management Boards.

The CSAS advice seeks to move the Limit Reference Points (LRP) for all shrimp stocks in the Eastern and Western
Assessment Zones from 30% of the mean spawning stock biomass (SSB) to 40% of the SSB, a 1/3 increase in the
LRP, predicated on inadequate science information and a presumption that this increase could provide for earlier
and more effective response measures to reductions in the SSB.

The correspondence to you from Mr. Bruce Chapman of the Canadian Association of Prawn Producers (CAPP)
provides a thoughtful and well articulated critique of the proposed shift in the LRP for stocks in the EAZ and WAZ
shrimp areas. We generally concur with the perspective contained in this letter and look forward to receiving
further information from the Department on use of 40% LRPs in other relevant shrimp stocks throughout the
North Atlantic. From our perspective, the most relevant stocks would be those in the SFA 1 to 7 complex, all of
which we understand utilize LRPs set at 30% of the SSB.

The assertion that the risks of stock decline in the North are greater than in southern stocks is implausible. SFA 4,
5 and 6 have all experienced precipitous declines in biomass in recent years. SFA 5 has seen a 43.6% decline over
the past two years. We do not understand that there is evidence to suggest that a 40% LRP for these stocks would
have produced a more expeditious management response that could have arrested these reductions. It is



generally recognized that neither the unprecedented growth in shrimp biomass levels during the 1990s, nor the
dramatic declines of recent years are correlated with fishery removal levels.

Survey variability for Pandalus borealis and montagui in the EAZ and WAZ areas are extreme and may not
necessarily reflect interannual biomass variability. Application of a 40% LRP for these stocks, particularly given
extreme shifts in biomass indices, holds the potential risk of inducing a series of dramatic oscillations in
management responses which are unlikely to mitigate stock declines, would prove very disruptive to fishing
operations and potentially undermine the credibility of Canada’s resource management regime. Based on the
information and materials provided thus far, we see no benefits to an arbitrary shift in the LRP for these stocks.

This approach by the Arctic region to implement restrictions on fishing activity which are inconsistent with DFQ’s
decisions in other regions is reflective of recent decisions and recommendations made on several other issues,
most recently the Arctic region’s opposition to a 5% increase in the 0A/OB turbot quotas and revisions to the
turbot conversion factor to be consistent with changes in the south. Both NC and NFA strongly oppose this
inequity in approach for different regions, particularly when dealing with the same stock complexes, which is also
contrary to DFQ’s stated goal of regional consistency.

The CSAS document also recommends a very significant increase in the LRP and USR for the EAZ based on
additional years of data. For both the EAZ and WAZ we have some concerns regarding the potential setting of
LRPs and USRs at periods of high stock levels, which may not be sustainable in the long-term, thus impacting
negatively on future allocation levels, as witnessed in SFA 6.

We also note concern with the composition of the meeting attendees at the May 12-13, 2020 meeting on Science
Advice on Limit Reference Points for Northern Shrimp and Striped Shrimp in the Western and Eastern Assessment
Zones. Other than the respective Nunavut and Nunavik Management Board representatives, the meeting was
dominated by representation from the Arctic region and the only non-DFO attendee was a recent DFO Science
employee. Having other academic and industry science and technical participation would be appropriate.

Moving the LRP to 40% was presented as a ‘fait accompli’ further to the outcome of the May 2020 Canadian
Science Advisory Secretariat meeting. We note that the Research Document 2020/072 dated November 2020
states on page iv that “The intent of this document is to serve as a source of supporting information to provide
advice to DFO Resource Management, consistent with the Department’s PA Framework in support of the
sustainable management of these fisheries.” Your presentation at the Working Group meeting indicated that the
CSAS process is not an advisory function with respect to the setting of Limit Reference Points but has de facto
decision-making authority within DFO’s PA Framework.

Finally, we are very appreciative of the work of DFO Science and the challenges in monitoring and analyzing an
extremely dynamic marine environment with a dearth of critical biological and environmental data. However, the
recommended move to increase the LRP for EAZ and WAZ Shrimp does not appear to be based “on biological
criteria’, nor can it be demonstrably linked to “stock status below which serious harm is likely occurring to the
stock.”

As discussed, we request that the next meeting of the NPAWG include the full group and a fulsome discussion on
these issues.



Sincerely,

Alastair O'Rielly Brian Burke
Executive Director, Northern Coalition Executive Director, Nunavut Fisheries Association
cc: Arran McPherson — Assistant Deputy Minister, Ecosystems and Oceans Science

Sylvie Lapointe — Assistant Deputy Minister, Fisheries and Harbour Management
David Whorley — Chair, Northern Shrimp Advisory Committee (NSAC)

Adam Burns — Director General, Fisheries Management

Courtney D’Aoust — Fisheries and Aquaculture Management Officer, DFO

Daniel Shewchuk, Chair — Nunavut Wildlife Management Board (NWMB)

Robert Moshenko, A/Chair - Nunavik Marine Region Wildlife Board (NMRWB)
Jason Akearok, Executive Director, NWMB

Janelle Kennedy, Executive Director, NMRWB

Bruce Chapman — Canadian Association of Rrawn Producers (CAPP)



Good afternoon:

Before our NPAWG session tomorrow, | thought that it would be useful to recap our discussions
and to provide an assessment of where we are in our work with respect to key elements in
development of a Precautionary Approach (PA) Framework. In addition, | can report on
discussions | have had internally with my DFO colleagues and management. My hope is that this
update will help to focus our discussions tomorrow and give indication of what we might be
able to accomplish in our remaining time before reporting to NSAC, and providing information
to the Nunavut Wildlife Management Board and the Nunavik Marine Region Wildlife Board (the
Boards).

As chair of this working group, | would first thank each of you for your participation in the group
and for your flexibility in making yourself available, particularly as times have shifted for a
number of our meetings. | have tried to guide discussions in a way that promoted open
dialogue, with my ultimate goal being a consensus recommendation to NSAC. | believe that
would be the best outcome for all involved. However, while consensus is a worthwhile goal,
working groups like NPAWG are not a decision-making bodies. At the conclusion of our work,
the Minister, in keeping with co-management processes with the Boards, will take decisions on
the PA Framework for shrimp fisheries in the Eastern Assessment Zone (EAZ) and the Western
Assessment Zone(WAZ). These decisions will, therefore, be informed by either consensus
recommendations or the various views of our group.

Limit Reference Points (LRP)

As discussed in detail in our early sessions, the LRP for shrimp stocks in the EAZ and WAZ are
established by DFO Science through peer-review, in accordance with DFQ’s PA policy. While our
work as NPAWG is limited to non-LRP elements of the PA, | took from our discussions and from
written submissions from working groups members that there are general concerns related to
the uncertainties associated with EAZ and WAZ shrimp stocks. These concerns were partly
reflected in members’ calls for a review, in the near term, of these LRPs. | will address the idea
of such a review later in this note.

Upper Stock Reference (USR)

The bulk of our discussions to this point have centered around USRs and the variability of stock
status for shrimp in these areas. The data points that collectively produce this variability
represent our best available science and, therefore, our clearest expression of stock status.
However, given influences beyond fishing mortality and the lack of trends that can be derived
from relatively limited time series, some NPAWG members felt that measures should be taken
to mitigate the effects of this variability. These measures included the suggestion of a USR
established at 70% of the geometric mean of SSB, where averaging of multiple (2 or 3 year)
stock status data points would be used to determine stock status relative to established




reference points. DFO Science has been clear that stock status needs to be represented as a
single data point rather than an average. In reaction to this position, some working group
members then proposed that a USR not be developed and instead the NPAWG focus on a
target reference point (TRP) to satisfy Marine Stewardship Council (MSC) certification
conditions. These measures would effectively reduce, or eliminate, the potential for stocks to
enter a defined cautious zone, which industry members have stated is significantly harmful to
product marketability.

From DFQ’s perspective, stock status is exclusively within our Science sector’s area of
responsibility and a single-year value is the clearest expression of that status for a given point in
time. Additionally, USRs are an integral part of DFO’s PA policy, primarily serving as a point
sufficiently above the LRP “to provide an opportunity for the management system to recognize
a declining stock status and sufficient time for management actions to have effect”. In keeping
with DFO’s PA policy, the USR is critical is defining the boundary between the Healthy and
Cautious zones and DFO continues to report in this context through the annual Sustainability
Survey for Fisheries.

It is true that DFO does manage some fisheries for which USRs are not in place, including in the
WAZ. However, it is a policy priority for the Department to establish complete PA Frameworks
for Canada’s fisheries that include a USR. The establishment of a TRP without an accompanying
(or dual purpose) USR would represent a departure from this priority. This would be particularly
pertinent in the EAZ where a USR has been in place for a number of years.

For these reasons, | believe a recommendation from NPAWG to move forward without USRs is
unlikely to be accepted by the Minister. The development, however, of a distinct TRP in
addition to a USR could be a productive effort for this group in my view.

Harvest Control Rules (HCRs)

Secondary to reference points has been NPAWG’s consideration of HCRs for shrimp fisheries in
the EAZ and WAZ. | note that HCRs are not an outstanding MSC condition for these fisheries. In
my experience, the development of HCRs is best to follow the establishment of reference
points, so that the potential impacts of their application can be assessed relative to defined
biomass values. It is my feeling that we are unlikely to revisit the HCRs for EAZ and/or
contemplate the development of HCRs for the WAZ in our time remaining before the March 9,
2021, meeting of NSAC.

Review Provision

Given the limited time series and uncertainty surrounding the stocks in the EAZ and WAZ, many
group members stated a strong preference for the PA to be reviewed in the near-term (i.e., 2-5
years). Members suggested the benefit of doing so with the aid of additional survey and,
preferably, incremental science work that could provide some information related to
environmental and ecological influences on these stocks.



https://www.dfo-mpo.gc.ca/reports-rapports/regs/sff-cpd/survey-sondage/index-en.html
https://www.dfo-mpo.gc.ca/reports-rapports/regs/sff-cpd/survey-sondage/index-en.html

From discussions | have had and from my own perspective, an expiry date on a PA Framework is
unlikely to be supported by DFO decision-makers. Further, there could be implications for MSC
certification in the event a PA Framework (including reference points) is not in place. A review
after a certain time period may be a better way to proceed rather than a predefined expiry. In
the very short-term, | do not believe the knowledge of these stocks is likely to sufficiently
increase to the extent that we could expect any difference in the outcome of a similar process
to what we are now undertaking. For this reason, | would suggest that NPAWG recommend a
review of reference points (and any additional components of a PA Framework) in 4 or 5 years
(i.e., in 2025 or 2026).

NPAWG may wish to consider the usefulness of establishing a committee to undertake this
review and ultimately consider the merit of modifying the PA framework. Such a group would
likely best be composed of DFO and non-DFO members. Associated with the notion of available
data, NPAWG may also wish to emphasize the need for additional science to improve
environmental knowledge as part of its report to NSAC and the Boards.

Path Forward

As | see it, tomorrow’s (February 5) meeting will be important in determining if there is basis to
continue the NPAWG process of developing elements of a PA framework for these stocks. If
that proves the case, | believe we could plan 1-2 additional sessions before turning our focus to
the development of a report.

Once again, thanks for your participation in NPAWG sessions. | look forward to our coming
discussions.

Regards,

Derek Mahoney



From: Brian Burke

To: Jason Akearok

Cc: Amber Giles; Denis Ndeloh

Subject: FW: NPAWG update Feb 4 / GTAPN mise a jour 4 fév
Date: Friday, February 5, 2021 10:43:31 AM

Attachments: DMahoney Letter to NPAWG Feb 4 2021 English.DOCX

Good morning,

Due to the late sending of this note and its content, which dismisses any suggestions made by
stakeholders in favour of a dictated DFO approach to PA in the WAZ and EAZ, NFA has boycotted
today’s NPAWG meeting.

It is my understanding that DFO intends to make a submission on the NPAWG to the NWMB for its
March meeting. From a NFA perspective, this late date does not provide adequate time for us to
prepare and submit a detailed paper on our views regarding the PA approach in the WAZ and EAZ.
However, if DFO does make a submission for decision at the upcoming meeting which is based on
the approach outlined in this note from the NPAWG Chair, this is an approach which does not have
the support of NFA or any other industry participants in the WAZ and EAZ shrimp fisheries. As such,
we would ask for the opportunity to provide input at the March meeting and request a call for
written submissions take place for the following meeting.

As per our prior NFA and industry correspondence on this critical issue, we entered into the
“working group” process in good faith with the belief that, as a working group, reasonable
approaches that do not impact on the stock status but do take into account the potential socio-
economic impacts on industry would be fully considered, leading to a negotiated consensus
agreement on the way forward. Unfortunately, this does not appear to be the case and rather than
being coopted by our participation in the “working group” being seen as acceptance, we have taken
the decision to, for the present time at least, remove ourselves from this flawed process.

As with other issues impacting the Nunavut fishery, it is our view that the NWMB has a very strong
decision and recommendation making role and mandate, and we look forward to the NWMB
exercising this authority for the benefit of Nunavut and Nunavummiut.

Regards,

Brian Burke

Executive Director

Nunavut Fisheries Association (NFA)
Tel: (709) 351-7263

From: D'Aoust, Courtney <Courtney.D'aoust@dfo-mpo.gc.ca>
Sent: February 4, 2021 5:17 PM
To: D'Aoust, Courtney <Courtney.D'aoust@dfo-mpo.gc.ca>
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Good afternoon:



[bookmark: _GoBack]Before our NPAWG session tomorrow, I thought that it would be useful to recap our discussions and to provide an assessment of where we are in our work with respect to key elements in development of a Precautionary Approach (PA) Framework. In addition, I can report on discussions I have had internally with my DFO colleagues and management. My hope is that this update will help to focus our discussions tomorrow and give indication of what we might be able to accomplish in our remaining time before reporting to NSAC, and providing information to the Nunavut Wildlife Management Board and the Nunavik Marine Region Wildlife Board (the Boards). 

As chair of this working group, I would first thank each of you for your participation in the group and for your flexibility in making yourself available, particularly as times have shifted for a number of our meetings. I have tried to guide discussions in a way that promoted open dialogue, with my ultimate goal being a consensus recommendation to NSAC. I believe that would be the best outcome for all involved. However, while consensus is a worthwhile goal, working groups like NPAWG are not a decision-making bodies. At the conclusion of our work, the Minister, in keeping with co-management processes with the Boards, will take decisions on the PA Framework for shrimp fisheries in the Eastern Assessment Zone (EAZ) and the Western Assessment Zone(WAZ). These decisions will, therefore, be informed by either consensus recommendations or the various views of our group. 

Limit Reference Points (LRP)

As discussed in detail in our early sessions, the LRP for shrimp stocks in the EAZ and WAZ are established by DFO Science through peer-review, in accordance with DFO’s PA policy. While our work as NPAWG is limited to non-LRP elements of the PA, I took from our discussions and from written submissions from working groups members that there are general concerns related to the uncertainties associated with EAZ and WAZ shrimp stocks. These concerns were partly reflected in members’ calls for a review, in the near term, of these LRPs. I will address the idea of such a review later in this note.

Upper Stock Reference (USR)

The bulk of our discussions to this point have centered around USRs and the variability of stock status for shrimp in these areas. The data points that collectively produce this variability represent our best available science and, therefore, our clearest expression of stock status. However, given influences beyond fishing mortality and the lack of trends that can be derived from relatively limited time series, some NPAWG members felt that measures should be taken to mitigate the effects of this variability. These measures included the suggestion of a USR established at 70% of the geometric mean of SSB, where averaging of multiple (2 or 3 year) stock status data points would be used to determine stock status relative to established reference points. DFO Science has been clear that stock status needs to be represented as a single data point rather than an average. In reaction to this position, some working group members then proposed that a USR not be developed and instead the NPAWG focus on a target reference point (TRP) to satisfy Marine Stewardship Council (MSC) certification conditions. These measures would effectively reduce, or eliminate, the potential for stocks to enter a defined cautious zone, which industry members have stated is significantly harmful to product marketability.  

From DFO’s perspective, stock status is exclusively within our Science sector’s area of responsibility and a single-year value is the clearest expression of that status for a given point in time. Additionally, USRs are an integral part of DFO’s PA policy, primarily serving as a point sufficiently above the LRP “to provide an opportunity for the management system to recognize a declining stock status and sufficient time for management actions to have effect”. In keeping with DFO’s PA policy, the USR is critical is defining the boundary between the Healthy and Cautious zones and DFO continues to report in this context through the annual Sustainability Survey for Fisheries. 

It is true that DFO does manage some fisheries for which USRs are not in place, including in the WAZ. However, it is a policy priority for the Department to establish complete PA Frameworks for Canada’s fisheries that include a USR. The establishment of a TRP without an accompanying (or dual purpose) USR would represent a departure from this priority. This would be particularly pertinent in the EAZ where a USR has been in place for a number of years. 

For these reasons, I believe a recommendation from NPAWG to move forward without USRs is unlikely to be accepted by the Minister. The development, however, of a distinct TRP in addition to a USR could be a productive effort for this group in my view.

Harvest Control Rules (HCRs)

Secondary to reference points has been NPAWG’s consideration of HCRs for shrimp fisheries in the EAZ and WAZ. I note that HCRs are not an outstanding MSC condition for these fisheries. In my experience, the development of HCRs is best to follow the establishment of reference points, so that the potential impacts of their application can be assessed relative to defined biomass values. It is my feeling that we are unlikely to revisit the HCRs for EAZ and/or contemplate the development of HCRs for the WAZ in our time remaining before the March 9, 2021, meeting of NSAC.

Review Provision

Given the limited time series and uncertainty surrounding the stocks in the EAZ and WAZ, many group members stated a strong preference for the PA to be reviewed in the near-term (i.e., 2-5 years). Members suggested the benefit of doing so with the aid of additional survey and, preferably, incremental science work that could provide some information related to environmental and ecological influences on these stocks. 

From discussions I have had and from my own perspective, an expiry date on a PA Framework is unlikely to be supported by DFO decision-makers. Further, there could be implications for MSC certification in the event a PA Framework (including reference points) is not in place. A review after a certain time period may be a better way to proceed rather than a predefined expiry. In the very short-term, I do not believe the knowledge of these stocks is likely to sufficiently increase to the extent that we could expect any difference in the outcome of a similar process to what we are now undertaking. For this reason, I would suggest that NPAWG recommend a review of reference points (and any additional components of a PA Framework) in 4 or 5 years (i.e., in 2025 or 2026). 

NPAWG may wish to consider the usefulness of establishing a committee to undertake this review and ultimately consider the merit of modifying the PA framework. Such a group would likely best be composed of DFO and non-DFO members. Associated with the notion of available data, NPAWG may also wish to emphasize the need for additional science to improve environmental knowledge as part of its report to NSAC and the Boards. 

Path Forward

As I see it, tomorrow’s (February 5) meeting will be important in determining if there is basis to continue the NPAWG process of developing elements of a PA framework for these stocks. If that proves the case, I believe we could plan 1-2 additional sessions before turning our focus to the development of a report.   



Once again, thanks for your participation in NPAWG sessions. I look forward to our coming discussions.



Regards,

Derek Mahoney




Subject: NPAWG update Feb 4 / GTAPN mise a jour 4 fév

Sent on behalf of Derek Mahoney, Chair, Northern Precautionary Approach Working Group

(NPAWG)

Good afternoon, please find attached a note from the Chair in regards to tomorrow’s discussion. A

copy is also available in the NPAWG Dropbox.

Session Title Objectives Sub-group(s) | Date & Time
to attend
USR 3: EAZ & Discuss WAZ & EAZ Friday February 5
WAZ stocks reference 9 AM — 11 AM EST (2 hours)
points (Borealis Join Zoom Meeting
+ Montagui) https://zoom.us/j/939988955257
pwd=clpnYWVRQkZkUzdvYTVITFFMTDcvZz09
Meeting ID: 939 9889 5525
Passcode: 761300
1-855-703-8985 Canada Toll-free
*interpretation not available
Thank you.
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Envoyé de la part de Derek Mahoney, Président, Groupe de travail sur I'approche de précaution

du Nord (GTAPN)

Bonjour, veuillez trouver ci-joint une note du président concernant la discussion de demain. Une

copie est également disponible au Dropbox GTAPN.

Titre de la Objectifs Sous- Date et heure
session groupe(s) a
assister
PRS 3: stocks Discuter les ZEO & ZEE Vendredi le 5 février
ZEE & ZEO points de 09h00 — 11h00 heure de I'est (2 heures)
références Rejoindre la réunion Zoom
(Borealis + https://zoom.us/j/939988955257
Montagui) pwd=clpnYWVRQkZkUzdvYTVITFFMTDcvZz09

ID de la réunion: 939 9889 5525
Passcode: 761300

1-855-703-8985 Canada gratuit
*interprétation non disponible



https://www.dropbox.com/sh/pl917x2qfe6zuuz/AAD5G7uwnKuyh0UibTZ8GsTTa?dl=0
https://zoom.us/j/93998895525?pwd=clpnYWVRQkZkUzdvYTVrTFFMTDcvZz09
https://zoom.us/j/93998895525?pwd=clpnYWVRQkZkUzdvYTVrTFFMTDcvZz09
https://www.dropbox.com/sh/pl917x2qfe6zuuz/AAD5G7uwnKuyh0UibTZ8GsTTa?dl=0
https://zoom.us/j/93998895525?pwd=clpnYWVRQkZkUzdvYTVrTFFMTDcvZz09
https://zoom.us/j/93998895525?pwd=clpnYWVRQkZkUzdvYTVrTFFMTDcvZz09

Merci.

Courtney D’Aoust

Fisheries and Aguaculture Management Officer |
Agent, Gestion des péches et de 'aquaculture
Fisheries and Oceans | Péches et océans

200 rue Kent Street - 13S002B Ottawa, ON, K1A OE6
Courtney.D’Aoust@dfo-mpo.gc.ca

Telephone | Téléphone (613) 447-8882

Facsimile | Télécopieur (613) 990-7051
Government of Canada | Gouvernement du Canada
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BAJ<GRPP® 1: DPLP<IPNC AbYPCB <D M o¢ GGJCLE A*La*Lo P-ccB>CHYLNT
PrJeod< B> bR P>oD>< h o — 2014-2020

WAZ Survey Contributions

2020

NFA $163,500 50.0%
Makivik $163,500 50.0%
Total $327,000 100.0%
2019

NFA $179,944 56.9%
Makivik $136,247 43.1%
Total $316,190 100.0%
2018

NFA $217,994 68.9%
GN $43,579 13.8%
Makivik $54,599 17.3%
Total $316,172 100.0%
2017

NFA $207,587 69.0%
GN $41,516 13.8%
Makivik $51,897 17.2%
Total $301,000 100.0%
2016

NFA $175,000 60.3%
GN $40,000 13.8%
BF $25,000 8.6%
Makivik $50,000 17.2%
Total $290,000 100.0%
2015

NFA $175,000 42.7%
GN $160,000 39.0%
BF $25,000 6.1%
Makivik $50,000 12.2%
Total $410,000 100.0%
2014

NFA $175,000 45.1%
GN $138,000 35.6%
BF $25,000 6.4%
Makivik $50,000 12.9%
Total $388,000 100.0%
2014 to 2020

NFA $1,294,025 55.1%
GN $423,095 18.0%
BF $75,000 3.2%
Makivik $556,243 23.7%
Total $2,348,362 100.0%
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BAJRP® 2: eDALTKRAC IPPC <TALPa*PC - TP AS P*JA (P. borealis <"3*F<D< P, P~J<AS,
montagui

<P C DAL PYIDAa A 'L P*J<AC (P. borealis <1'LP. montagui)

CED BB B>atbP<LrLI bo® IPDN e C T og Mo PYIA“a AL PY<AC
oA CP><RDC pa 2l bLoo A'YCP>-LHo a 2P o7 CBA<IB M o™ DPYI<ITANAS, bNSAC>PLYC
DPPPAKNAC a A <YL,

PU<AS, P. montagui P*J*a<*CP>xLo"\>>C oCP>o** 0 PYAS <'L bo®™ Do NMo* o0 P
LR IS TPILADILC. PP, Abe*dS D> oYL LnDLC <GJGCa, CRa A *a*lo

P D>SCP>PLY*IS A snobdS, CLea <IP*APLSLE <L <P <IN TPaS\AS PYJAS <L
aDAND>-HN <P TP YL LnD>-DNe. P> PPP>o, AboHscnotd®

AccrodR-cJcc P>YLLC bo® bLI<®™ <L PN <I®, CAS Lo <IbD>*D>Nbc>DC
boA DT g PUAS (Pa-Do® CHb D) <LFDAT b >LC IP*o® <L AJLYD> <o =g, CL*d<
Dby D> N CPL DL S, 455 ICo B>B>INIC IPC TR 0-*C A bidR-—<IDA*a D,
CALA'LS, 0a.2'T A5 PosDC G#PP<PNha o D>A<ND> a5 1° <L a SAYAP<ISboS I PUU<<AS
M85 <> D>CP>NC bLM LM P> Uo< Do bAva, Ab¥PyD> 5N Mo P Co .,

DAL o/ <P o Dordo*l 0a 2 Ab>n oI bIA BN b o<Id“0S CanNor:

DPP<T4 N

ba CI P02 o-<NC PYoo-<I°< D LPAG® <MD, PY< ot P. borealis <L
PYDAa ‘o P. montagui. The P. borealis o>&<*Jo “<D>N-ot, <MA<5daAN®
PUSCP> V= DL AALPYD>NC o >AGN oS <IbD>a So-N>LYSo-*L b oA Do o< <L <P oC.
PYUDA“aAS P. montagui, oL, DP>SCSII PUsa-<ISdD>vo (SFAs) <L PP<lo-

L= GC D>SD* APAPYD>ILA H<LE o DA Sa%. CALALLS, <5/PNbn<PLDC
PrPr<dbo™ <L <GP AAP<Ibo® ALY Do o D>ALND> o5 I PUa® <L
aD>AGND>D>NE <YL Pt [P <L PLILA >N PY<AC T D>ATNAS,
Peo<IPhSoC Ao Kot ADSCP>o-S<P>ILLE DP>SCSIM> 0 pa bbPLY o a'loc*o°
o0a 2 <L oad'T. BPB>COI PO P>PNBLC 100%,™ PY< DL 79%,I bN=or€
(AM<PIAS PUKLCPALNC [PoHACPYY). 2019, DILA>c < PU<CPJ*a D¢

> oM< DL PLC A*~a*Lo PcccD>CP>r/L¥*d<, (WAZ), <L 95%,]° D> o’r<I’L-oN®
AS > LSPAbNCAPE PUSCI>Va 5D pa @' <L 0a d'T Absent oS Dol CIP<SAre PY<AS
P. montagui b o A= H><IDo* D> dLA*g-bDo* PUYCP*a P>NEE ML o< >b>I>LYC <Co.
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A
2019 P. montagui Allocations
WAZ EAZ SFA 4 Total %

Nunavut 5,987.5 337.2 355.9 6,680.6 40%
Nunavik 5,987.5 165.2 355.9 6,508.6 39%
Remaining Offshore (bycatch) 0.0 337.6 3,321.2 3,658.8 22%
Totals 11,975.0 840.0 4,033.0 16,848.0 100%

Note: NU and NK allocations for EAZ and SFA 4 include their respective shares of

offshore bycatch in these areas. NU and NK hold 100% of directed P. montagui allocations.

<P LC LMo

<MPC <AL g PUUSKAS <L PYUDA*Q AT D>ATNAS <AL PEDLAD>Ja SLNE <L <T=¢_©
<PDG N> 5NE CADT P o <IbD>*a SDbdC P=JLYD>o*"NJS <L <P*"C MhoC. >P>CSDI
PUAS P TP <IPLLA > >SLC 2019, CLANJE bocl®, Ae <bD>*"D>CD>b=g5 N
PJ <ot P*LPY 0 <L AP HP> <o 0. Bl <PPcN<IPLN=ON< PUDA*a A, <L A
o0a*a o' =19,1<b>*c>PNB NS5, <L PP <YL LS00 PY<<AS

P <K a2 asaPLE.

PrPed< b.o® APbGY oI C Mho° DPYLIANG a.l*LPOY CPIr<NbGN® A*PCP>rLYG"
2a.2'T Abocntof IGIL Do A*Ldo asa*PJCPLLE <At AP g oo

PP CPPLo*MC P*JAS <'L bo®™ AP oL <P P<PLLLC, A<Dl MPo-“hAC
P*JAS APP-cM<’L'LC. AbPL¥C P*JDAa.AS 'L P*J<AS < AL*PDo* <APbLC
(P*JDA*a.AS, borealis-montagui)/P*J°<AS, montagui) > D°CP><°D° Poho° AlPArc
7-24%,< 2017, 20-50%.0,1 2018,I', <'L 26-50% 2019,I'. P> AL A PVJAS
<AL b D APLAN® 63-73%,IC 2018, 112-125%,1° 2019,I". A< "M g <
<P C <> D>CPLH<INHME <TRPNC> o= 5C, Pr<lo <M NC>* o< Cdo*MDC
<> >CP>ALNC Abonobde.

boA T 2020, <P CPrlLo <

<G o 2020, PYUAS, <UD PUSKAS TP NA=5 ALPLYC <Id*o-*Ma- > 23% A% 5> o
AP<IYL N J 76%, 1 PUo<lom o D>ATNAC <%P=g- K> 5NE, o D>A<TRAS <P N
<P B O NN Yoo 128%.

<L <APNCDA g <P PYAS IGI L Do, o D>ATLAS <IPME PUAS CLT® D> ora An<YLLC
<P ACIL Do, P AT, AP [P <UYLo-bLC D>*C o 185% G > Do A*Lio- <L
Yoo 75% CAL*o< <5GJe >Dr.
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DA>LBNBo® pa T AcnbCP>< Do (0a > LLs, D**LA*, PP Ca AoAS bD"»bNI),
AP<IENC>PL=5N* DDA 19, 2020, (5 b CP>7°d°)

DNBLDBNBo™ ba CTI ALTBCenro® (LP)cccckmkppe



From: Brian Burke

To: Martin, Zoya; Onalik, Jimi; Andrew Bresnahan; Andrew Randall; Jeffrey Maurice

Cc: CSFL - Sowdlooapik; QC - Jerry Ward; Jaypetee Akeeagok; David Alexander; AFA - Harry; Dave Bollivar (TFC;
Peter Keenainak; Jesslene Jawanda; Jason Akearok; Denis Ndeloh; Amber Giles

Subject: RE: NWMB Review of Nunavut Fisheries Association’s Request for NWMB Decision and Recommendations
Concerning Access Fees Charged to the Nunavut Fishing Industry

Date: Tuesday, January 26, 2021 7:09:32 PM

Good evening,

Thank you to everyone who participated in this afternoon’s call. As per the direction provided by the
NWMB, it would be greatly appreciated if our stakeholders could provide the Board with their
position on these issues and support for the NFA request in advance of the Board’s upcoming
deadline for their March 2021 meeting. Our submission will largely remain the same, | will be
appending additional details on the market prices of borealis vs montagui shrimp, the costs that
have been covered by industry to cover the annual WAZ survey, the 50 t increment access fee
payment process used in other exploratory areas, and the reachout NFA has made to stakeholders
on these issues. The revised document will also be shared in advance of the Board’s deadline.

As indicated by the NWMB, consensus amongst our stakeholders would be very helpful in terms of
the Board’s decision making. Please let me know of any additional questions you may have and we
would greatly appreciate your support on these issues, which are unfairly burdening our industry
members.

Regards,

Brian

From: Brian Burke

Sent: January 25, 2021 9:43 AM

To: Martin, Zoya <ZMartin@gov.nu.ca>; Onalik, Jimi <JOnalik@GOV.NU.CA>; Andrew Bresnahan
<ABresnahan@QlA.ca>; Andrew Randall <ARandall@QlA.ca>; Jeffrey Maurice
<JMaurice@tunngavik.com>

Cc: sakiasie sowdlooapik <sowdlooapik@hotmail.com>; Jerry Ward <JWard@Qcorp.ca>; Jaypetee
Akeeagok <Jaypetee@arcticfisheryalliance.com>; David Alexander <dalexander@baffinfisheries.ca>;
Harry Earle <harry@arcticfisheryalliance.com>; Dave Bollivar (TFC <dbollivar@trinavfisheries.com>;
Peter Keenainak <PKeenainak@Qcorp.ca>; Jesslene Jawanda <JJawanda@Qcorp.ca>

Subject: RE: NWMB Review of Nunavut Fisheries Association’s Request for NWMB Decision and
Recommendations Concerning Access Fees Charged to the Nunavut Fishing Industry

Good morning,
Looking to set a meeting time to discuss the access fees issues with the GN, QIA and NTI. Would 1
pm or later EST tomorrow (Tuesday) work for each of you? Let me know what time would be best

and | will send around an invite.

Attached again is the NFA submission to the NWMB.
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Regards,

Brian

From: Brian Burke

Sent: January 18, 2021 6:19 PM

To: 'Martin, Zoya' <ZMartin@gov.nu.ca>; 'Onalik, Jimi' <JOnalik@GOV.NU.CA>; 'Andrew Bresnahan'
<ABresnahan@QlA.ca>; 'Andrew Randall' <ARandall@QlA.ca>; 'Jeffrey Maurice'
<JMaurice@tunngavik.com>

Cc: 'sakiasie sowdlooapik' <sowdlooapik@hotmail.com>; 'Jerry Ward' <JWard@Qcorp.ca>; 'Jlaypetee
Akeeagok' <Jaypetee@arcticfisheryalliance.com>; 'David Alexander'
<dalexander@baffinfisheries.ca>; 'Harry Earle' <harry@arcticfisheryalliance.com>; 'Dave Bollivar
(TFC' <dbollivar@trinavfisheries.com>; 'Peter Keenainak' <PKeenainak@Qcorp.ca>; 'Jesslene
Jawanda' <JJawanda@Qcorp.ca

Subject: RE: NWMB Review of Nunavut Fisheries Association’s Request for NWMB Decision and
Recommendations Concerning Access Fees Charged to the Nunavut Fishing Industry

Good afternoon,

Following up on our access fees issue and obtaining input from the GN, NTI and QIA. We need to
bring this back to the NWMB for their next Board meeting and need your input/response on the
issues and/or a note indicating that your organization has been consulted. We can organize a call to
discuss collectively or individually if you prefer.

Regards,

Brian

From: Brian Burke

Sent: November 18, 2020 6:12 PM

To: Martin, Zoya <ZMartin@gov.nu.ca>; Onalik, Jimi <JOnalik@GOV.NU.CA>; Andrew Bresnahan
<ABresnahan@QIA.ca>; Andrew Randall <ARandall@QIA.ca>; Jeffrey Maurice
<JMaurice@tunngavik.com>

Cc: sakiasie sowdlooapik <sowdlooapik@hotmail.com>; Jerry Ward <JWard@Qcorp.ca>; Jaypetee
Akeeagok <Jaypetee@arcticfisheryalliance.com>; David Alexander <dalexander@baffinfisheries.ca>;
Harry Earle <harry@arcticfisheryalliance.com>; Dave Bollivar (TFC <dbollivar@trinavfisheries.com>;
Peter Keenainak <PKeenainak@Qcorp.ca>; Jesslene Jawanda <JJawanda corp.ca

Subject: FW: NWMB Review of Nunavut Fisheries Association’s Request for NWMB Decision and
Recommendations Concerning Access Fees Charged to the Nunavut Fishing Industry

Importance: High

See attached from the NWMB denying our request for a chance to present this issue at their
upcoming December meeting. As you recall | did reach out to each of you on this issue and
requested your input and support. With respect to DFO, it was actually David Whorley who had
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indicated to one of my members that this needed to go to the NWMB for review. | would greatly
appreciate if you could each inform the NWMB of this prior contact and request and, if possible,
indicate your support for our position. | have sent an immediate request for the NWMB to
reconsider their position and this would greatly help. Otherwise our industry will continue to be
treated unfairly on this issue into another fishing year.

Stakeholder support would be greatly appreciated. If you are unable or unwilling to provide this
support please let me know as soon as possible.

Regards,

Brian Burke

Executive Director

Nunavut Fisheries Association (NFA)
Tel: (709) 351-7263

From: Tagialug Sataa <tsataa@nwmb.com>

Sent: November 18, 2020 5:41 PM

To: Brian Burke <executivedirector@noaha.ca>

Cc: Gabriel Nirlungyuk <gabriel.nirlungayuk@dfo-mpo.gc.ca>; david.whorley@dfo-mpo.gc.ca

Subject: NWMB Review of Nunavut Fisheries Association’s Request for NWMB Decision and
Recommendations Concerning Access Fees Charged to the Nunavut Fishing Industry
Importance: High

Good afternoon,

Attached is titled "NWMB Review of Nunavut Fisheries Association’s Request for NWMB
Decision and Recommendations Concerning Access Fees Charged to the Nunavut
Fishing Industry", please confirm receipt, thanks.

PS the Inuktitut translation will be sent when we get it back from our translator, please let us
know if you have any questions/comments, thanks again.
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