Pressures on Biodivesity

INDICATOR: Changes in health and population status of polar bear

Startegic Direction: Reduce Threats
Target: N/A
Theme: Pressures on Ontario’s Biodiversity — Climate Change

Previous version: Body condition and survival of polar bears - 2015

Background Information

Polar Bears are among the species most vulnerable to climate change because they are
dependent on sea ice for feeding, mating, and resting. In many parts of the northern hemisphere,
climate change is causing sea ice to break up earlier and freeze up later. In southern Hudson Bay
and James Bay, the period of ice cover has decreased by almost 3 weeks since the mid-1970s
(Cavalieri et al. 1996, updated yearly, Gagnon and Gough 2005; Figure 1). This reduces the
amount of time Polar Bears can spend on the ice feeding on seals and other marine mammals to
support reproduction and their seasonal fast (Stirling et al. 1999).
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Figure 1. Annual duration of at least 15% ice cover on southern Hudson Bay (A) and James Bay
(B), 1981-2023 (analysis by T. Ross (York University) J. Northrup (OMNR) based on satellite data
from Stern and Laidre, 2016, updated yearly).



https://sobr.ca/wp-content/uploads/Indicator-Body-Condition-and-Survival-of-Polar-Bears_May-19-2015.pdf
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The loss of sea ice due to climate change is expected to have an early effect on the southern
Hudson Bay subpopulation (SH) of Polar Bears, which is the southern most subpopulation in

the world (Derocher et al. 2004). This subpopulation is currently estimated to contain about
1,119 bears (Northrup et al. 2025), and a decline in population size is expected as the effects of
climate change are realized (Obbard et al. 2007). Such declines have been observed elsewhere.
For example, the Western Hudson Bay subpopulation of Polar Bears (shared by Manitoba and
Nunavut) has shown declines in body condition, reproductive success, and survival potentially
resulting in a significant reduction in population size between 1987 and 2021 (Stirling et al. 1999;
Regehr et al. 2007, Atkinson et al. 2022).

Recent studies suggest that population size estimates are influenced heavily by movements of
bears between the SH and the adjoining western Hudson Bay subpopulation (WH), complicating
understanding of changes in abundance in these areas. However, an assessment of changes

in body condition, survival and reproduction can provide an indication of the status of the
population and, more broadly, the current effects of climate change on Polar Bears (Obbard et al.
2006).

In the previous indicator report, a body condition index value was calculated, defined as the
combined mass of fat and skeletal muscle relative to body size (Cattet et al.2002) for each animal
sampled over 3 time periods (1984-1985, 2000-2005, 2007-2009; Obbard et al. 2006, 2007).
Declines in body condition were apparent for Polar Bears in the SH; declines were the greatest
for pregnant females and juvenile bears (Figure 2). More information about these results can be
found in the 2015 body condition and survival of polar state of Ontario’s biodiversity indicator

report.
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Figure 2. Changes in average body condition index values for southern Hudson Bay Polar Bears
captured in Ontario during 1984-1986, 2000-2005, and 2007-2009 (median year of sample periods
plotted; adapted from Obbard et al. 2006 and Obbard, unpublished data).

This indicator assesses changes in the overall health and population status for the southern Hudson
Bay Polar Bears over three time periods 2011/12, 2016, and 2021, as well as reproduction over various
time periods.

Pressures on Biodivesity

Data Analysis

There were two primary approaches used to develop the results in this report. Estimates of the
abundance of polar bears within the SH during the summer months were obtained through aerial
surveys. These surveys were conducted using helicopter and fixed-wing aircraft and took place

in 2011/12, 2016 and 2021 uwing a combination of distance sampling techniques, censuses, and
double-observer mark-recapture. A survey of a smaller portion of the area was also conducted in
2018. These surveys also provide an estimate of reproduction during the years of the survey as

the proportion of cubs-of-the-year and yearlings seen during the survey. Detailed methods can be
found in peer-reviewed papers outlining the results of these surveys (Obbard et al. 2015, Obbard et
al. 2018, Northrup et al. 2025).

Estimates of survival and interannual movements of polar bears between SH and the adjoining WH
were developed using biopsy mark-recapture. In this approach, small skin samples are obtained
from polar bears by darting them from a helicopter with a biopsy dart. The resulting sample

is used to extract DNA which is used to genotype bears. Samples were collected in the coastal
areas in Ontario, Manitoba and the larger islands of James Bay over multiple years (2017-2024).
This resulted in a series of capture and recapture events for individual bears over time which can
be analyzed in a mark-recapture framework to estimate movement rates and survival®. Bears

are classified into age classes and though the results are not exactly comparable to past results
of survival general comparisons can be made with caution. Specifically, survival estimates for
subadults — young bears between the ages of 2.5 and 5 are more uncertain than those from
physical capture and we do not have estimates of survival for senescent animals. The inability to
differentiate older, aging animals from prime-aged animals also means that survival estimates for
prime-aged adults are biased low (underestimated).

More detailed methods for data up to 2022 can be found in McGeachy et al. (2023), but more
recent methods are as yet unpublished and unavailable.

1 Unlike physical capture data, which was used to obtain survival and reproduction estimates from
the 1980s through 2000s (and used for the results in the 2015 indicator report), no information on
the exact ages of bears is available from this data.



https://sobr.ca/wp-content/uploads/Indicator-Body-Condition-and-Survival-of-Polar-Bears_May-19-2015.pdf
https://sobr.ca/wp-content/uploads/Indicator-Body-Condition-and-Survival-of-Polar-Bears_May-19-2015.pdf
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Results Table 2. Proportion of polar bears of different age classes during each of the surveys from 2011/12, 2016
and 2021. Values below are from the distance sampling portion of the survey.
Trend: Mixed Data Confidence: High Geographic Extent: Hudson Bay Lowlands
Year Adult female | Adult male Subadult Yearling Cub-of-the-

The aerial survey results showed a decline in polar bear numbers in SH from 2011/12 to 2016 followed year
by an increase (Table 1). Different estimation methods were used in the three surveys, so, although 2011/12 0.36 0.20 0.08 0.15 0.19
the numbers are generally comparable, a more directly comparable modeling approach showed a 29%

increase between 2016 and 2021. Abundance estimates can be seen in Table 1. 2016 0.34 0.19 0.06 0.05 0.30
Reproduction in SH, assessed from the aerial surveys, is significant but variable. For the subpopulation 2021 0.38 0.20 0.07 0.18 0.18

as a whole, over all the survey time periods, 34-36% of the subpopulation was estimated to be cubs-
of-the-year (in their first year of life) or yearlings (bears between their first and second birthdays)
(Tables 2 & 3). This is very high and indicates that the population has a strong potential to increase

if the environmental conditions are favourable. However, there is much variability in these numbers,
with as high as 30% of the population consisting of cubs-of-the-year in 2016, and only 5% consisting
of yearlings in that year (meaning mortality rates were high for young bears or reproduction two years

Table 3. Proportion of polar bears of different age classes during each of the surveys from 2011/12, 2016
and 2021. Values below are from the coastal double-observer mark-recapture sampling portion of the

previous was low), compared to 18% for both of cubs-of-the-year and yearlings in 2021 (Table 2). This survey.
suggests highly variable cub survival and reproduction in 2021.

) o o ) Year Adult female [ Adult male Subadult Yearling Cub-of-the-
Biopsy mark-recapture efforts indicate that movement between WH and SH is higher than previously year
thought and is influenced by the location of remnant sea ice in the bay at the end of each year.

Comparing bears sampled in both 2021 and 2022 — 64% of the bears sampled in SH in 2021 were 2011/12 0.20 0.40 0.13 0.12 0.15
again sampl.ed in SH in 2022 while 36% of the bears sampled in SH in. 2021 were sampled ip WH ip 2016 0.19 0.52 0.08 0.03 0.17
2022, showing movement of the SH bears across the landscape and into other subpopulations. Ninety-

three percent (93%) of the bears sampled in WH in 2021 were resampled in WH in 2022, while 7% 2018 0.19 0.55 0.09 0.07 0.10
were resampled in SH in 2022. This suggests that the increase in abundance documented in the 2021

aerial survey was at least partially driven by movements. These movements were significantly related 2021 0.22 0.42 0.09 0.10 0.12

to remnant sea ice location, with bears sampled in multiple years, tending to move further west when

the last sea ice in Hudson Bay was further west.
] ) ) ) Table 4. Survival estimates of polar bears in SH 2021-2024 developed from biopsy mark-recapture efforts.
The biopsy mark-recapture efforts also were used to develop survival estimates. These estimates are

preliminary and as-yet unpublished. However, these show relative consistency in survival with past
research and perhaps small increases in adult male survival. Survival estimates are outlined in Table 4.

Adult female Subadult Dependent animals

Adult male

Table 1. Polar bear abundance estimates for 2011, 2016, and 2021.

0.93 (0.81-0.97)

Year Mean Lower 95% confidence | Upper 95% confidence
limit limit

2011/12 943 658 1350

2016 780 590 1029

2021 1119 860 1454

0.85 (0.80-0.89)

0.87 (0.64-0.96)

0.77 (0.62-0.88)




Status

e Reproduction in the southern Hudson Bay subpopulation is significant but variable. Over all
the survey time periods, 34-36% of the subpopulations was estimated to be cubs-of-the-
year (in their first year of life) or yearlings (bears between their first and second birthdays),
which is very high and indicates the population has a strong potential to increase if the
environmental conditions are favourable. However, with 30% of the population consisting
of cubs-of-the-year in 2016, and 5% consisting of yearlings in that year (meaning mortality
rates were high for young bears or reproduction two years previous was low), compared
to 18% for both of cubs-of-the-year and yearlings in 2021, this suggests highly variable cub
survival and reproduction in 2021.

e In 2021 and 2022, movement between the southern Hudson Bay subpopulation (SH) and
the Western Hudson Bay subpopulation (WH) was higher than previously thought and is
related to remnant sea ice location. The 2022 recapture results showed that 36% of the SH
bears captured in 2021 were recaptured in the WH subpopulation and only 7% of the WH
bears captured in 2021 were recaptured in the SH subpopulation. Bears appear to follow
the remnant sea ice location and thus come off the ice further west when the last sea ice in
the HB was further west.

e Aerial survey results show a decline in polar bear numbers in the southern Hudson Bay
subpopulation from 2011 to 2016 followed by an increase of 29% between 2016 and 2021".

Links

Related Targets: 7. By 2030, the impacts of climate change on biodiversity are minimized and
biodiversity are minimized and biodiversity is enhanced to support climate mitigation and
adaptation.

8. by 2030, the release of ecologically damaging pollutants is reduced to a level that is not
harmful to biodiversity and ecosystem services.

Related Themes: N/A

Web Links:

Polar bear administrative committee for polar bear management in Canada

1 Note different estimation methods were used in the three surveys, although the numbers are
generally comparable, a more directly comparable modeling approach was used between 2016
and 2021 to estimate this increase.
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