Southern Hudson Bay polar bears: overview
of available science
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Wildlife Research and Monitoring Section, Ontario Ministry of Natural Resources
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Southern Hudson Bay

* Southern-most regular 60°
distribution of polar bears
Western
globally Hudson Bay,

Southern
Hudson Bay




Open water season in SH and James Bay

e ~ 20 days longer now than in the 80s
* James Bay bears are on shore for ~¥ 6 months each year
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Southern Hudson Bay

Hudson Bay | Baie
1 :

* Southern-most regular
distribution of polar bears
globally

e Most bears in the
subpopulation summer along
the Ontario coast
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Population inventories in SH

* Physical capture and recapture

1984 — 1986
2003 — 2005
2007 - 2009

Showed stable population (~¥1000 bears)




Population inventories in SH

* Physical capture and recapture

1984 — 1986
2003 — 2005
2007 - 2009

Never covered the entirety of the
subpopulation in a robust manner:
mark-recapture primarily of ON coast




Aerial surveys- 2011, 2016, 2021

 Comprehensive coverage of majority of subpopulation

* Congruent surveys in WH




Aerial surveys- 2011, 2016, 2021

 Comprehensive coverage of majority of subpopulation
* Congruent surveys in WH

* No handling of bears
* Snapshot of abundance
* No information on survival or
movement




Aerial survey coverage

* Lots of complexity!
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Aerial survey coverage

* Complicated subpopulation to
survey

* Very strong variation in bear
density

* |slands are challenging to survey
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Aerial survey results 2011-
2021

e 17% decline 2010-2016

* 29% increase 2016-2021
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Why did the population
go up?

Abundance

Answering this requires
information on
movement, survival and
reproduction of
individual animals
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Biopsy darting

* Assess interannual movements, survival and reproduction through biopsy
darting program in coordination with ECCC, Quebec, Manitoba and multiple
Indigenous organizations
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Biopsy darting

Movements Abundance Survival Reproduction
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2022 recaptures of 2021 sampled bears
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2023 recaptures of 2022 sampled bears
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SH abundance estimate

e Significant uncertainty in the number of bears in the subpopulation and the
number of bears available for harvest

>30% of bears are COY and yearling

% COY %Yearllng % Ad female

2011
2016 30 5 6 34
2021 18 18 7 38




SH abundance estimate

e Significant uncertainty in the number of bears in the subpopulation and the
number of bears available for harvest

* The combined WH-SH subpopulation declined 2010-2016 and has stayed
constant 2016-2021. So, much of increase in SH may be due to movement
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SH abundance estimate

e Significant uncertainty in the number of bears in the subpopulation and the
number of bears available for harvest

* The combined WH-SH subpopulation declined 2010-2016 and has stayed
constant 2016-2021. So, much of increase in SH may be due to movement

 BUT, are the bears that moved WH or SH bears?



So, how many bears do we think are in SH?

* Considering this information, the 2016 and 2021 aerial surveys offer reasonable
bounds for the scientific estimate of abundance in SH: 780—-1119



So, how many bears do we think are in SH?

* Considering this information, the 2016 and 2021 aerial surveys offer reasonable
bounds for the scientific estimate of abundance in SH: 780—-1119

* The population is likely somewhere in that range. Developing a TAT off of the higher
end will lead to greater risk to the population and future harvest opportunities.

* Developing a TAT off of the lower end will lead to greater risk of lost harvest
opportunities now.



So, how many bears do we think are in SH?

* Considering this information, the 2016 and 2021 aerial surveys offer reasonable
bounds for the scientific estimate of abundance in SH: 780—-1119

* The population is likely somewhere in that range. Developing a TAT off of the higher
end will lead to greater risk to the population and future harvest opportunities.

* Developing a TAT off of the lower end will lead to greater risk of lost harvest
opportunities now.

e BUT, this subpopulation clearly does not exist in isolation. The harvest in WH and the

harvest in Sanikiluag will influence what is a sustainable harvest in the NMR and
EMR.



b v - A" ""’#. - v - :: e
o~ o s P - ¢ L — ol -
> » il - ~ i o o
" L o - o o
- » " 5 > . o R e ———_ o o

e —

. General overview oitﬁ"emSHfs,ubp@pﬁi‘atldn

oy, W

— ‘i’v

-

- s
—— - B .d’ ax -~
gyt e <~ o
T Pl s - i PRI . o S e $ -
Pl g a”
NS Lo : - - - T et
s b e T - - »

. Sueﬁtlflc mformatlon
 Abundance -
; -+ Survivaland
7 reproductleﬁ'
s ':'3*'Body'-con»d|t|on e

= ¢ Movements : ;z:‘.__ —_
Genetlcs -
. Harvest and human be’a;;ggn
> '#‘ - : - \ ~M_ /:-\
e e —
A il g~ — ”w_?t,..,_ﬂe



Reproduction in SH is high

Distance sampling

% COY %Yearlmg % Ad female

2011

2016 30 5 6 34
2021 18 18 7 38
Coastal

2011

2016 17 3 8 19
2018 10 7 9 19
2021 12 10 9 22




Survival may be declining

Males Females
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Survival may be declining

Males Females
All estimates Al estimates
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Body condition of bears that were handled

declined 1980s — 2000s

1984-86

Ml 2000-05
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Body size of bears that were handled declined
1980s — 2000s

Adult males Adult females Cubs
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Movements of

bears collared in L RLY] -
SH
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Copyright: ©2013 Esri, DeLorme, NAVTEQ




Movements of
Akimiski Island
bears

Polar Bear Tracking Data
2013 -14 ,
al
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e Polar bears on Akimiski

Island in James Bay
appear to be
genetically distinct
from other SH bears
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* And, these bears tend to use James
Bay predominantly, though some do
move into Eastern Hudson Bay

= Western cluster
= Southeast cluster
- Northern cluster
===+ 50% contour

= 95 % contour
D Population
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Harvest

Harvest in Ontario 2000-2024

| | | |
2005 2010 2015 2020

Year

Recent years are
minimum harvest levels
as reporting is imperfect



Rankin®)

et

\_’Q\ ;I-!arbo o (:—:/\g— 2
« g 21/ & e
&;e h {:7 O 2,“*\: I|u§>

ulivik
2
= Puvirnitug

*

Q0
otl

Churchill

f

LY
g _Inukjuak
(w)

X
u iujaq

) Sanikiluag
{ ‘, ) -) ‘

Chisasibi

f\”\w; t 0 %Wemindji

{x
& v .
Kashechewan éj'Eastmam

Legend
e’
¥ Inukjuak Harvest - Capture Locations - Wm
——— X16999 (06/10/2008 - 07/03/2009) . :‘ 200
- Parks and Protected Areas / RiSmatars

e =







Summary of scientific information

Polar bears in SH exist further south than any polar bears globally and have a relatively short on-ice time

Polar bears in this area are threatened by climate change, which represents a conservation concern for
this subﬁopulatlon. Some scientific assessments suggest bears could disappear from this subpopulation
within the next 50 years.

Body condition and potentially survival have declined from the 1980s

Most of the bears summer in ON and James Bay BUT travel throughout the bay, into FB, WH and the
NMR and EMR

Lots of interannual variation in the number of bears in SH and WH
Combined population of SH and WH has declined since 2010 but likely remained stable 2016-2021

DLPKs and conflicts appear to be increasing



James Bay summary

James Bay is now ice free for nearly 6 months of the years

James Bay bears appear to be genetically distinct from other bears and there are relatively few bears. The number of bears
in James Bay appears to be declining based on aerial survey results from 2011/12, 2016 and 2021

It is unclear what has caused this genetic distinction, but it is possible that small population size and genetic drift is the
cause

Bears in James Bay face imminent threat from climate change
DLPKs and conflicts appear to be increasing in James Bay

Limic’lced understanding of what supports these bears and if they can continue to exist under the current environmental
conditions

These bears are at risk of harvest in the NMR

Therefore, there is conservation concern for bears in James Bay and harvest of these bears has the potential to accelerate
possible declines



Questions?



Additional slides



























Ontario and Akimiski
Island

* Helicopter

 Complicated survey design due to
large gradient in bear density- lots
of bears on the coast in very
clumped distribution
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Distance sampling

* High density stratum: 0-20km from
coast- 6km spacing

* Low density stratum: 20-60km from
coast- 6km pairs spaced 18km apart

* All of Akimiski deemed high density

* One estimate for entire shaded area



Double-observer mark-recapture coastal survey

* 500 m inland out to water

* Front and rear of
helicopter separated by
divider with observers
working independently

* Calculate probability of
detection based on
detections/nondetections
between front and rear




Nearshore islands

* Helicopter

* Census

* One count

Sources: NRCan, Esri Canada, and Canadian Community Maps contributors




Bay

Quebec Coast

Kuujjuaq

nmuason

Bay

* Helicopter

* Double-observer mark-recapture

qusths
* “Teams” of front and rear observers = sat
* Calculate sighting probability
* Use to adjust number of groups seen | weming
upwards pod

Moosonee

Chibougamau

* No bears observed

Esri, CGIARs S, Esri, HERE, Garmin, FAO, NOAA, USGS, EPA, NRCan, Parks Canada




James Bay and Hudson Bay islands

 Twin otter

* Double-observer mark-recapture
» “Teams” of front and rear observers
e Calculate sighting probability

* Use to adjust number of groups seen
upwards

* One estimate produced
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Ontario and Akimiski estimates

1. Distance sampling of entire area assuming perfect detection on
transect

2. Distance sampling of entire area assuming perfect detection on
transect EXCLUDING area within 500 m of high tide line PLUS
coastal double-observer mark-recapture survey



MRDS vs. MCDS

 Distance sampling assumes perfect
detection on the transect line

e Can conduct mark-recapture distance
sampling (MRDS) if this is not the
case

* Estimate typically will be higher!
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MRDS vs. MCDS

e 2011, 2016, 2021- data collected to
fit MRDS models

* 2011- MRDS

e 2016- MCDS assuming perfect
detection on the line (supported by
data in 2016)

* MRDS models showed poor fit
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2021 analytical adjustments

* Based on recent advancement by

Wiig et al. 2022 working in Kane
Basin

* Allows for imperfect detection on
transect line due to “crabbing”

* MUCH improved fit to data, but
MAY BE less comparable to 2016

* Produced 2 estimates

e
Pyl

-—>



Ontario and Akimiski estimates

1. Distance sampling of entire area assuming perfect detection
on transect \

Single
averaged
estimate

2. Distance sampling of entire area assuming perfect detection /
on transect EXCLUDING area within 500 m of high tide line
PLUS coastal double-observer mark-recapture survey

3. Mark-recapture distance sampling assuming imperfect \
Single

detection on transect
averaged

estimate
4. Mark-recapture distance sampling assuming imperfect /
detection on transect EXCLUDING area within 500 m of high
tide line PLUS coastal double-observer mark-recapture survey
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