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EXECUTI VE SUMMARY

Nanuq (polar bear; Ursus maritimus) is a key species of the Arctic ecosystem and is culturally
important to Inuit. Nunavut Inuit have accumulated and developed a vast knowledge about polar
bears through extensive observation of their environment and harvesting activities.
Understanding the health status T including abundancei of polar bear populations is critical for
effective polar bear management. In Nunavut, sustainable polar bears harvest quotas are
established using both Inuit Qaujimajatugangit (IQ; Inuit traditional knowledge) and Western
scientific information.

This project aimed at gathering and documenting Inuit Qaujimajatugangit on polar bear health
around the communities of Kimmirut, Pangnirtung and Igaluit, Nunavut, to support management
decisions and strategies for the Davis Strait polar bear subpopulation. This collaborative research
project was conducted as a partnership between the Government of Canada (Environment and
Climate Change Canada and Polar Knowledge Canada), the Government of Nunavut
(Government of Nunavut, Department of Environment), and local Hunters and Trappers
Organizations (HTOs) from the communities of Pangnirtung and Kimmirut in the Qikigtani region
of Nunavut (Figure A), with support from the Amarok Hunters and Trappers Organization.

We documented Inuit Qaujimajatugangit related to polar bear cultural importance, harvesting
practices, health, ecology, and management through a series of individual and group interviews
and participatory exercises conducted in 2019 with 35 Inuit participants from Pangnirtung and
Kimmirut. Individual interviews were performed in both communities. Group interviews 1 which
allowed obtaining quantitative informationi were performed in Kimmirut only, with a total of
15 participants (including seven who were also interviewed individually and eight new
participants) divided into four groups: three groups included male polar bear harvesters and one
included women specialized in polar bear hide processing. Group interviews planned in
Pangnirtung were cancelled due to limitations posed by the COVID-19 pandemic. In fall 2021,
preliminary results were presented to participants for their validation and feedback, which was
incorporated in this report. Overall, project contributors included 24 men and 11 women ranging
in age from their early 40s to early 80s. Polar bear experts interviewed included Kimmirutmiut and
Pangnirtungmiut who had experience harvesting and butchering polar bears (generally men),
processing and cleaning polar bear hides (generally women), or otherwise significant experience
on the land. Inuit Qaujimajatugangit shared by participants over the course of this study was
acquired through their direct individual experiences with polar bear harvesting, butchering and
hide processing, as well as through their experience living and travelling on the land. Some of this
knowledge was also obtained from other hunters, Elders and community members. Direct
ecological observations reported by participants were made within a 420-kilometer radius from
their community, and earliest direct observations reported dated back to the 1940s (see dange of
direct observationsorepresented in Figure A).

Here we summarize the knowledge that was shared by Inuit project contributors during interviews,
and relevant to the assessment of polar bear health from an IQ perspective. In this study, polar
bear health was considered broadly and holistically at the individual, population and ecosystem
levels. We assessed polar bear health considering multiple parameters, such as abundance and
demography, habitat condition and distribution, diet and prey availability, body condition and
human-polar bear interactions, in addition to mortality and disease.
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Given that Inuit Qaujimajatugangit includes multiple dimensions (cultural values, practices, ethics,
worldviews, as well as ecological observations) which cannot be dissociated from one another,
Inuit observations related to polar bear ecology and health are presented alongside knowledge
related to the cultural and economic importance of polar bears, and Inuit perspectives on polar
bear management and stewardship. Particular attention was given to topics that could inform
ongoing and future polar bear research, monitoring efforts, and management decisions.

Importance of polar bears to Nunavut Inuit

Interview contributors shared a strong sense of the importance of polar bears to Inuit culture,
identity and traditions, and discussed their past and ongoing relationships with polar bears. Nanug
was described as a mighty, intelligent and resilient animal that must be both respected and feared.
Participants explained that Inuit Qaujimajatugangit emphasizes the importance of harvesting only
what one needs, not playing with bears, sharing polar bear meat, and avoiding waste.

Prior to the introduction of the quota system in the 1960s, Inuit hunters could harvest any polar
bear at any time of the year, including family groups (female with cubs) and denning female bears.
Particularly around Pangnirtung, harvesting denning females was practiced along the east coast
of the Cumberland Peninsula. In the past, polar bear meat and fat were shared among families
and used as food for sled dogs, while polar bear hides were used for clothing, as mattresses and
for trade. The establishment of harvesting quotas and the development of a cash economy
associated with the selling of polar bear hides contributed to significant changes in polar bear
harvesting practices in Pangnirtung and Kimmirut. Harvesting polar bears transitioned from being
sporadic and mainly opportunistic to being seasonal, sex-selective (biased towards the harvest
of big adult males or angujuaq) and limited by harvest quotas. Contributors from both communities
explained that family groups and denning female bears are not harvested anymore.

Today, polar bears are harvested mainly for their meat and hide. Polar bears are a source of
country food but also a source of income through the selling of hides and guided sport hunts. In
Kimmirut and Pangnirtung, polar bear hides are generally sold or used for clothing, mattresses
and blankets. However, many participants commented that the economic value of polar bear
hides has declined in recent years, which has created a disincentive to harvest polar bears.

Polar bear hunters from Kimmirut and Pangnirtung reported that the months of March and April
are best for harvesting bears because it allows obtaining hides of greater economic value
(i.e., thicker, whiter and bigger hides). At that time of year, big male polar bears that mostly live in
the pelagic environment are more accessible to harvesters as they come close to the coast to
mate and hunt denning ringed seals. In both communities, polar bear hunting is mainly conducted
by men, although some women also engage in polar bear hunts. Polar bears are generally
butchered by hunters immediately after harvest and stomach contents are routinely inspected.
Polar bear hide and meat are brought back to the community, while the organs are left at the Kill
site. Polar bear meat is shared among community members and the hide is thoroughly cleaned,
stretched and dried i mainly by womeni prior to being sold or used. Preparing polar bear hides is
a work intensive process that women often conduct collaboratively.

Participants from both communities talked about the importance of maintaining polar bear harvest

into the future to preserve Inuit ways of life. Polar bear harvesting was reported to contribute to
community well-being as it connects Inuit to the land and cultural traditions.
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Polar bear ecology and health

Contributors shared their knowledge of polar bear ecology and health, including observations and
perspectives on: polar bear abundance and demography; habitat and distribution; diet and prey
availability; body condition and general health; diseases and mortality; human-polar bear
interactions; and the future of polar bears.

Abundance and demography

In both Kimmirut and Pangnirtung, all interview contributors (n=35) reported a general increase
in polar bear abundance observed across their area of observation over their lifetime. In Kimmirut,
group interview participants indicated that the polar bear population had increased by an average
of approximately 73% (range: 70-75, n=3) since the 1970s and 14% (range: 2-25, n=3) since
2005 within their area of observation (Figure B). We note that trend observations documented
though group interviews seem to reflect a druebincrease in the relative abundance of polar bears
in the Kimmirut area and not an @pparentbincrease resulting from spatial and temporal changes
in land use by participants and/or temporal changes in geographical distribution of polar bears
within participantsérange of direct observations.
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Figure B. Relative proportion of polar bear observations/encounters between 1945 and 2019 as observed
by Kimmirut contributors during group interviews. This information can be used as a proxy for polar bear
relative abundance in the Kimmirut area. Information presented is based on interviews with three groups of
polar bear hunters from Kimmirut (n=3; totalling eight participants). Data points were obtained from drawing
and proportional piling exercises; each group of participants reached consensus on the relative proportion
of bears they had observed over time. The dashed black line is the mean value.

Nearly all interview contributors from Pangnirtung and Kimmirut reported observing more cubs,
females, and/or females with cubs (family groups) over time. In addition, participants from both
communities did not report any notable changes in cub productivity and survival and/or family

1 Throughout the executive summary, when numerical information generated from group interviews is
provided we indicate the numberofgroup i ntem®&i ewemowhi ch t lolainedtHfrooghmat i on
participatory exercises. In the context of this summary, n=3 therefore refers to three group interviews
organized in Kimmirut in which a total of eight polar bear harvesters participated.
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group size over time?2. For example, in Kimmirut the relative proportion of cubs-of-the-year (COY)
and yearlings per female had been constant from the 1990s onward, with two COYs/female and
two yearlings/female most frequently observed (83% [range: 74-99, n=3] and 75% [range: 45-95,
n=3] of the times, respectively)3. Contributors from both communities noted that female polar
bears generally have one or two cubs, and three on rare occasions. They also stated that, over
their lifetime of observations on the land, in general females with two cubs were most frequently
observed.

Contributors referred to four key indicators which conjointly pointed to an increase in polar bear
abundance over time: (1) encountering more bears while travelling on the land, particularly family
groups and young or juvenile polar bears; (2) observing more polar bear tracks while travelling on
the land; (3) increasing risks of conflicts between humans and polar bears and/or polar posing a
greater safety concern today compared to the past; and (4) hunting trips being now shorter in
duration and/or hunters no longer needing to travel as far to harvest polar bears. Participants also
explained that observed changes in polar bear abundance could be linked to: harvest quotas and
sex-selective harvest restrictions; polar bear prey availability; sea ice conditions; and changes in
weather and climate. In Kimmirut, recent observations (likely made within the past 10 years) of
polar bears that seemésomal | er in sizedo were also reported. Wh
these observations with the immigration of polar bears with a different phenotype (smaller size)
from adjacent subpopulations into the Kimmirut area, we believe this possible explanation should
be considered.

Many contributors highlighted that the observed increase in polar bear abundance has had
significant impacts on their life on the land and in communities. Nowadays, Kimmirutmiut and
Pangnirtungmiut have to be alert and prepared to encounter polar bears anywhere they go.

Distribution and habitat

Contributors shared detailed observations on the evolution of polar bear distribution over time
within their areas of observation. In Kimmirut, group interview results suggested that the
distribution of polar bears has not substantially changed since the 1960s with higher numbers of
polar bears (about 70-80% of the total) observed along the shore of the Meta Incognita Peninsula
(from York Sound to Barrier Inlet) and in Markham Bay. Therefore, in the Kimmirut area the
probability of polar bear encounters has increased with time 7 from the 1960s to 20191 mainly as
a function of increased polar bear numbers rather than as a result of shifts in polar bear
distribution. Around Pangnirtung, individual interview results indicated that polar bears have
progressively expanded their range i rather than shifting iti into central and upper Cumberland
Sound, closer to the community, since around the 1990s. These observations also point to a drued
increase in polar bear abundance in the Pangnirtung area rather than an apparent increase
resulting from a shifting distribution within participantséarea of observation.

Many participants from both communities also described a progressive increase in the number of
bears observed within or close to their community starting from around the 2000s. They identified

2 In this study, cub productivity (number of polar bears cubs produced in a population) and cub survival

(number of polar bears cubs that survive the first year
(number of COYs per f e mal anpberafygedrlingsyer eemdle) asgpssédioverttter si z e
same time periods.

3 For polar bears in the Pangnirtung area, this information was not documented as group interviews were

not performed in Pangnirtung; however, notable changes in the number of yearlings observed over time did

not emerge from individual interviews.

(@)
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three potential causes that could explain why more polar bears are observed in or near
communities: (1) an increase in polar bear abundance (and particularly an increasing number of
juveniles that are more inquisitive and still learning how to hunt effectively); (2) polar bears being
attracted by the smell of food in communities and at the dump and/or by the smell of carcasses
from harvested animals near communities; and (3) changes in sea ice conditions leading to polar
bears spending more time on the land and in coastal areas near communities. While any type of
polar bear could be seen near or within communities, more inquisitive juveniles T which also tend
to be more aggressive than adultsi and sometimes mothers with cubs were the types of polar
bears mostly observed around communities.

Contributors from Pangnirtung and Kimmirut indicated that polar bears can be encountered on
the sea ice, in open water and on the land, depending on the season and prey availability. Many
described the presence of sea ice, abundant preys, low anthropogenic disturbance, as well as
the presence of both male and female polar bears and bears from different age categories
(including young and mature individuals) as characteristics of a @ooddpolar bear habitat that can
sustain a healthy polar bear population. Participants noted seasonal polar bear distribution
patterns that were mainly driven by sea ice dynamics and seal availability.

While contributors emphasized the importance of sea ice for polar bears, many reported changes
in sea ice quantity and quality observed over recent decades. Changes observed included: thinner
sea ice, bigger polynyas, changes in floe edge location (closer to coast), as well as earlier sea ice
break-up in and later freeze-up. However, several contributors from both communities mentioned
that while sea ice changes may have an effect on polar bears i notably because polar bears use
sea ice to hunt sealsi nanuq is highly adaptable to habitat and sea ice changes.

Lastly, contributors identified known polar bear denning areas and discussed polar bear denning
behaviour and habitat. Some participants had directly observed polar bears dens over their
lifetime and identified specific polar bear denning areas around Pangnirtung and Kimmirut. One
participant from Pangnirtung noted a shift in maternity den location due to melting glaciers.

Diet and prey availability

Contributors from Pangnirtung and Kimmirut described the broad diet of polar bears and identified
mainly ringed seal (natsiq) and their pups, as well as other types of seals (including bearded seal,
harp seal, harbour seal and their pups) to be the main polar bear preys. According to group
interview contributors from Kimmirut, seals accounted for 75% (range: 64-90, n=3) of the overall
polar bear diet. Additional polar bear preys consistently mentioned were: walrus; ducks and bird
eggs; whales (including belugas, narwhals and beached bowhead whales); fish (mainly Arctic
char); seaweeds; and plants and berries. Preys or items occasionally mentioned as part of polar
bear diet included: other polar bears; anthropogenic waste and man-made items; caribou; dogs;
and Arctic foxes. Participants also described how polar bear diet varies throughout the year
depending on prey availability, and highlighted seasonality in use of resources. Several
contributors from both communities highlighted that nanugq is a highly adaptable and opportunistic
predator. Many reported that polar bears are effective hunters on sea ice but also on the land and
in open water. Contributors from both communities noted that polar bears feeding on
anthropogenic waste and other man-made items was a recent phenomenon. Several participants
had either directly observed or heard reports of cannibalism from other community members
although such observations were overall rare. Some also indicated that more bears were feeding
in duck colonies nowadays compared to the past, although this phenomenon was described as a
function of the increased number of polar bears rather than as the result of a shift in polar bear
diet (polar bears have been known for long time to feed in duck colonies).
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Contributors commented on changes in seal abundance and health over their lifetime. In both
communities, all participants who commented on ringed seal abundance reported a major decline
in ringed seal occurring over the last few decades. For example, contributors reported an 80%
(range: 80-80, n=2) decline in ringed seal abundance in the Kimmirut area occurring between the
1960 and 2019. Over the same timeframe, harp seal sightings had increased by approximately
60% (range: 43-75, n=2), while the number of bearded seals remained constant around Kimmirut
(Figure C).
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Figure C. Relative proportion of ringed seal (A), harp seal (B) and bearded seal
(C) observations/encounters between 1940 and 2019 and summary of polar bear and seal trends (D) as
observed by Kimmirut contributors during group interviews. This information can be used as a proxy for
relative seal abundance in the Kimmirut area. Information presented is based on interviews with three
groups of polar bear hunters from Kimmirut (n=3; totalling eight participants). Data points were obtained
from proportional piling exercises; each group of participants reached consensus on the relative proportion
of seals they had observed over time for each species. The dashed black line is the mean value. Polar bear
trends presented in (D) are the same as those presented in more detail in Figure B.
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Contributors from Pangnirtung and Kimmirut offered various explanations as to why they thought
ringed seals had declined in recent decades around their community, including: increase in polar
bear predation (especially around ringed seals denning areas during the pupping season);
increase in local community harvest; ringed seal emigration into other areas (either following
preys or due to displacement by other species); increase in maritime transport; lack of sea ice;
warmer ocean waters; increase in fox predation; and changing winds. While some participants
had not seen any changes in seal health over time, others noted that ringed seal are how skinner
and described abnormalities observed in ringed seal fur over the last 20 years, including fur loss
or alopecia and molting lasting longer than usual. Alopecia was also observed in bearded seals
in the Kimmirut area.

Despite the observed decline in ringed seal abundance and reported changes in seal health,
contributors generally indicated that polar bears have broad diets and that they can adapt to
changes in prey availability. Many noted that they were not concerned about polar bear
persistence related to ringed seal availability. However, it was also acknowledged that if ringed
seals i the main resource polar bears rely on throughout the yeari remain scarce, polar bears
could move to areas where ringed seals and other suitable preys are more abundant.

Body condition and general health

Contributors shared information about what they are looking for (indicators) to assess the health
of individual polar bears. Polar bear health indicators discussed included: polar bear body
condition (fatness); behaviour and movement; fur colour and condition; meat and fat colour, smell
and taste; stomach contents; teeth condition; and appearance of internal organs. While
participants reported assessing the health of individual polar bears holistically, employing multiple
indicators, they also highlighted that body condition (fatness) was the indicator that most reflected
the overall health of individual polar bears as it correlated with many other indicators. Participants
assessed the health of individual polar bears both before harvesting (while observing live polar
bears on the land) and after harvesting (during butchering, hide processing and consumption of
harvested bears). Interestingly, contributors also reported using direct and indirect indicators (or
metrics) for polar bear health assessment, particularly to determine the fatness of individual
animals. Some of these indicators (e.g., degree of consumption of seal carcasses) may be useful
as early warning signs of impending changes in polar bear health at the population level.
Assessing the health status of individual polar bears was important to participants as it guided
their polar bear harvesting and consumption decisions. Many noted that they preferred harvesting
and consuming dealthy6polar bears that provide good quality meat and hides.

Contributors from both communities also shared their observations of temporal changes in polar
bear body condition and general health. During individual interviews held in Kimmirut, contributors
shared multiple perspectives on changes in polar bear fatness (body condition) observed over
time. A majority of contributors reported observing more polar bears in poorer body condition
compared to the past with some of them interpreting this as a general decline in polar bear body
condition over time within the Kimmirut area. However, some expressed the view that polar bear
body condition had remained stable or were uncertain about any change in polar bear body
condition over time. Group interviews indicated that the increased number of &kinny bearsd
reported by individual interviewees were likely a function of the population increase rather than
the result of a substantial change in polar bear body condition status over time. Overall,
proportions of polar bears observed per body condition type have remained similar since the
1990s (Figure D). However, in more recent years (2016-2019 period) group interview results also
suggested a minor shift in polar bear body condition from the datéto the @veragedtype compared
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to levels measured in previous time periods (Figure D). Importantly, most polar bears being
observed today in the Kimmirut area remain in @ooddbody condition and dealthyd 94% (range:
92-96, n=3) of polar bears observed by group interview contributors over the 2016-2019 period
exhibited dealthydfat levels (@verage§ datbor &ery fatdbody condition) and 91% (range: 85-95,
n=3) of polar bears observed over the same time period were described as overall dealthyd
(Figures D and E). Furthermore, group interview results indicated that these proportions have
either remained stable or slightly declined since the 1990s (Figures D and E).
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Figure D. Relative proportion of polar bears observed per body condition type (1 to 5 scale developed by
Stirling et al. 2008) over three time periods (around 1990, around 2005, and last three years [2016 to 2019])
in the Kimmirut area. Percentages were derived from proportional piling exercises with three groups of
contributors from Kimmirut (n=3; totalling eight participants). Mean values are presented over each bar with
respective value ranges provided in brackets in light grey. Polar bear categories and drawings of body types
are sourced from the Polar Bear Body Condition Index Card used by the Government of Nunavut,
Department of Environment (Government of Nunavut, n.d.). All group interview contributors from Kimmirut
indicated that polar bears exhibiting body condition types 1 and 2 were considered @anhealthyband that
bears with body condition types 3, 4 and 5 were dealthydpolar bears.
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Figure E. Relative proportion of dealthydvs @unhealthybpolar bears observed in the Kimmirut area over
three time periods (around 1990, around 2005, and last three years [2016 to 2019]). Percentages were
derived from proportional piling exercises with three groups of contributors from Kimmirut (n=3; totalling
eight participants). Through discussion, each group reached consensus on the relative proportion of
dhealthybvs @anhealthydpolar bears for each time period. Mean values are presented over each bar with
respective value ranges provided in brackets in light grey.

In Pangnirtung, individual interview participants shared similar perspectives as individual

interview contributors from Kimmirut. The majority of individual interviewees reported observing

more polar bears in poorer body condition compared to the past with some of them interpreting

this as a general decline in polar bear body condition over time within the Pangnirtung area, with

earlier signs of change dating back to the 1980s but more consistently observed starting from the

late 2000s. However, similarly to Kimmirut, some expressed the view that polar bear body

condition had remained stable or were uncertain about any change in polar bear body condition

over time. Among participants who had noticed a decline in polar bear body condition over time,

some emphasized that many healthy and fat polar bears were observed today. When discussing

overall polar bear health (considering polar bear fatness along with other health indicators), five

contributors mentioned that polar bears observed around Pangnirtung were generally dealthyd
and three noted that bears are not as dealthybas they used to be. Based on individual interview
results alone, we believe that changes in polar bear body condition and overall health status in

the Pangnirtung area may follow a similar pattern to the one observed in Kimmirut. At the time

interviews were conducted, a recent decline in polar bear body condition and overall health had

been observed by some contributors; however, the magnitude of this decline may not have been

substantial given that such observations were not unanimous. Group interviews would be required

to clarify these uncertainties, including identifying the magnitude of changes in polar bear body
condition and general health status in the Pangnirtung area.
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Participants from both communities who had observed a decline in polar bear fatness over time
mostly attributed this change to: an increase in polar bear abundance combined with a decline in
ringed seal abundance leading to increased competition over preys; and changes in sea ice cover
reducing polar bear access to seals.

Mortality, diseases and abnormalities

Contributors discussed polar bear non-hunting related mortality, disease and other abnormalities.
Overall, participants considered these events to be rare or uncommon and offered detailed
observations about what they saw, including where, when and type of animals involved.

In both communities, observations of polar bear mortality due to starvation or other natural causes
were rare with five events observed around Kimmirut and 12 events around Pangnirtung.
Mortalities suggestive of disease outbreaks were not reported. In fact, most participants had never
directly observed mortality due to causes other than harvesting. Also, participants who recalled
observing very skinny or starving polar bears noted that such observations were uncommon.

Similarly, conspicuous disease and sickness or signs of abnormalities were uncommon
observations in polar bears with 16 contributors (n=8 in Kimmirut; n=8 in Pangnirtung)
occasionally reporting: signs of fur loss or alopecia; limping or lame individuals; greenish lumps
in the subcutaneous fat and in the meat; white spots in the liver; brown spots in subcutaneous fat;
dull and soft claws; and/or posterior paralysis. Most contributors observed those as single events,
and only five contributors had seen or heard of a few polar bears displaying a specific
lesion/syndrome. Regarding observations of fur loss, wide areas of alopecia or thinning of the fur
were only observed on the neck and shoulders (n=10) or on the side of the body (n=1). Gross
appearance of the lesions was similar to signs of alopecia described in polar bears in southern
Beaufort Sea, Alaska. Earliest observations of alopecia dated back to the 1980s in Pangnirtung
and the 1990s in Kimmirut, while most recent ones were made in 2013-2015 in Pangnirtung and
around 2010 in Kimmirut. Although these observations were sporadic, both female, male, adult
and young polar bears were observed with alopecia. In some instances, hair loss was associated
with poor body condition, but not always. Finally, ectoparasites were not observed on polar bear
hides.

When invited to discuss other unusual observations, some participants also described hunting
wounds and ice-related injuries, abnormal skin pigmentation and a three-legged polar bear.
Others reported harvesting polar bears with lip tattoos and ear tags as abnormal events. In
Kimmirut, one contributor had observed a polar bear with half-white and half-black fur, which he
described as a hybrid bear. Lastly, seven contributors reported finding anthropogenic waste
and/or plastics in the stomach of some harvested bears in recent years.

Human-polar bear interactions

Many participants from both Kimmirut and Pangnirtung described progressively more frequent
human-polar bear interactions and encounters. They identified four main factors which could
explain why human-polar bear interactions have increased in recent decades: an increase in polar
bear abundance; greater distances traveled by community members today which increases their
chances of encountering polar bears; more intensive use of coastal areas (where communities
are located) by polar bears as a result of changing sea ice conditions; and change in polar bear
behaviour. Several contributors from both communities indicated that polar bears nowadays tend
to be less fearful and more aggressive towards humans than they were in the past, and reported
increased damage to cabins, food caches and property caused by polar bears.
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Importantly, all individual interview contributors (n=27) highlighted their concern for public safety
resulting from increased human-polar bear encounters and more frequent bear aggressions.
Many shared the view that polar bears posed a greater public safety concern today compared to
the past and pointed to increasing risks of conflicts between humans and polar bears. Polar bears
killed in defense of life and property were described as a recent phenomenon around both
Pangnirtung and Kimmirut.

Participants also described how Pangnirtungmiut and Kimmirutmiut are now finding ways to adapt
to increased polar bear presence by putting in place strategies to mitigate risks of dangerous
interactions with polar bears and minimize damage to property. Some explained that, starting
around the 2000s, residents from both communities have started to use more fixed cabins instead
of tents when camping on the land. Some contributors emphasized the importance of teaching
younger generations about how to coexist safely with polar bears.

Future of polar bears

Many participants indicated it was difficult to or would not comment on the future of polar bears
explaining that one cannot predict the future. Participants who discussed what the future may look
like for polar bears were not generally concerned about the ability of polar bears to adapt to
changing environmental conditions associated with climate change. However, one contributor
explained that while polar bears were highly adaptable, they may face difficulties finding suitable
denning habitat if snow cover continues to decrease. Another noted that polar bear hide quality
could be impacted in the future by changes in sea ice availability. Some also shared the view that
a continued increase in polar bear abundance will pose an increasing threat to the safety of
community members. Several contributors emphasized the importance of healthy polar bear
populations for future generations and maintaining Inuit cultural traditions.

Management and stewardship

Contributors shared their perspectives and concerns related to polar bear management and
stewardship. They also expressed their views on existing communications between polar bear
researchers and Nunavummiut, and suggested ways to improve knowledge exchange and foster
trust building between Nunavummiut, polar bear researchers and wildlife managers.

Public safety concerns

Concerns over public safety emerged strongly during interviews. When prompted to discuss their
concerns about polar bear management, all individual interview contributors (n=27) highlighted
that they were especially concerned about increasing polar bear aggressions and human-polar
bear encounters that posed a threat to human safety.

Harvest quotas and hunting regulations

Contributors shared perspectives on harvest quotas and hunting regulations primarily in the
context of their concerns over public safety. Some explained that harvest quotas and hunting
regulations should better accommodate increasing human-polar bear interactions and associated
safety concerns. Several participants from both communities expressed the view that polar bear
harvesting quotas should be increased to address concerns over public safety.

Many contributors also shared the view that polar bears killed in defense of life and property

should not be subtracted from community harvesting quotas, and some suggested that hides from

polar bears harvested in self-defence be returned to hunters. Two contributors from Kimmirut

suggested extending the current polar bear harvest season into the summer, when human-bear
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interactions are likely. Some participants also expressed a desire to harvest polar bear cubs and
suggested to increase the amount of females harvested”.

Many contributors from both communities also noted that current polar bear management
practices differed from how Inuit would traditionally manage their interactions with polar bears.
Some shared the view that Inuit should have greater control over polar bear harvest management
in order to ensure public safety. Participants emphasized the importance of IQ in polar bear
management and stewardship.

Communications

Many participants from Pangnirtung and Kimmirut expressed their interest in scientific research
conducted on polar bears. However, while acknowledging communication efforts made by polar
bear researchers to date, several participants from both communities stated that they would like
to receive or have access to more information about scientific research conducted on polar bears.
Some mentioned that they were particularly interested in obtaining scientific information on the
health, abundance and distribution of polar bears.

Several contributors from both communities highlighted that polar bear research communication
with community members could be improved. Perspectives shared by participants highlighted that
improving polar bear research communication was particularly important given the presence of
some community mistrust towards scientific research methods and polar bear researchers, and
the existence of some divergences between scientific and Inuit observations. Participants
emphasized that relationship building and creating opportunities for dialogue between science
and 1Q was key to improving knowledge exchange and fostering trust building between
Nunavummiut and polar bear researchers.

Conclusion

This report explored the detailed historic and contemporary knowledge held by Inuit contributors
about polar bear ecology and health, as well as the importance of nanuq to Nunavut Inuit, and
Inuit perspectives on polar bear management and stewardship.

Overall, interview contributors from Pangnirtung and Kimmirut reported that, within their area of
observation, the local polar bear population is today generally healthy. Observations suggestive
of a healthy polar bear population included: an increase in polar bear abundance systematically
reported by participants over their lifetime, no change in cub productivity and survival over time,
females with two cubs being most frequently observed, and rare reports of polar bear disease or
non-hunting related mortality. However, in recent years, contributors pointed to some subtle
changes 1 which could be early signs of changei in polar bear health, including a slight decline in
polar bear fatness and overall health noted by some participants and occasional reports of hair
loss (alopecia). Participants had also observed changes in polar bear prey availability and habitat
condition over time, including changes in sea ice quality and quantity and a major decline in the
abundance of ringed seals (the main polar bear prey) observed around both Kimmirut and
Pangnirtung. At the time interviews were conducted, such changes were not reflected in
observations related to cub productivity, which has remained stable according to contributors from
both communities. Overall, participants from Pangnirtung and Kimmirut did not report any notable

4 In Nunavut, the polar bear harvest sex ratio was adjusted in 2019 from two males harvested for every
female (2:1) to up to one female for every male (up to 1:1 system) i male and female polar bears can now
be harvested in any proportion up to a maximum of 50% females (Government of Nunavut 2019). Interviews
were conducted before this change was implemented.
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changes in cub productivity and survival and/or family group size over time. Regular
documentation of Inuit observations will be required to understand how polar bear population
health, including body condition status and population demographics, evolve over time.

Importantly, throughout the project contributors emphasized that nanuq is a resilient and
opportunistic predator that is highly adaptable to changes in prey availability and habitat
conditions.

In addition, study results highlighted public safety concerns arising from increased human-polar
bear interactions and encounters, and suggested that polar bear management today must find
ways to address public safety concerns while ensuring that polar bears persist into the future and
remain available for future generations.

Inuit Qaujimajatugangit highlights the importance of maintaining respectful relationships between
humans and polar bears and reminds us of our collective responsibility towards nanuq and future
generations. We therefore hope this work can serve to inform polar bear management and
decision-making, as well as ongoing and future community-based monitoring and research efforts
in Nunavut and beyond.

oy,
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| NTRODUCTI ON

Nanuq (polar bear; Ursus maritimus) is a key species of the Arctic ecosystem and plays an
important role in Inuit culture. Understanding the health status i including abundancei of polar
bear populations is critical for effective polar bear management. In Nunavut, sustainable polar
bears harvest quotas are established using both Inuit Qaujimajatugangit (Inuit traditional
knowledge) and Western scientific information (Government of Nunavut 2019). Under the
Nunavut Land Claims Agreement, Inuit play an active role in polar bear co-management. Nunavut
Inuit have accumulated a vast knowledge about polar bears through extensive observation of their
environment and harvesting activities.

The Inuit Qaujimajatugangit study on the health of the Davis Strait polar bear population was a
collaborative research project between the Government of Canada (Environment and Climate
Change Canada and Polar Knowledge Canada), the Government of Nunavut (Government of
Nunavut, Department of Environment), and local Hunters and Trappers Organizations (HTOs)
from the communities of Pangnirtung, Kimmirut and Igaluit in the Qikigtani region of Nunavut.

This project aimed at gathering Inuit Qaujimajatugangit on the health of polar bears around the
communities of Kimmirut, Pangnirtung and Igaluit to support management decisions and
strategies for the Davis Strait polar bear subpopulation. The communities of Kimmirut,
Pangnirtung and Igaluit are the three Nunavut communities located within or near the boundaries
of the Davis Strait polar bear subpopulation and management unit and, as such, have assigned
harvesting quotas for that specific subpopulation (Figure 1).

Specific project objectives were:

(1) to gather and document Inuit Qaujimajatugangit from Nunavut Inuit on polar bear
health, abundance and distribution for the Davis Strait polar bear population to support
decision-making and co-management;

(2) to compare, contrast and weave together Inuit Qaujimajatugangit and Western
scientific knowledge available for the Davis Strait polar bear population and discuss
implications for polar bear research, monitoring, and co-management; and

(3) to enhance community capacity for polar bear and wildlife research and monitoring in
Nunavut.

As part of this study, Inuit Qaujimajatugangit related to polar bear cultural importance, ecology,
and management were documented through a series of individual and group interviews with
35 polar bear experts from Pangnirtung and Kimmirut.

The purpose of this report to communities and project partners is to summarize the knowledge
that was shared by Inuit project contributors during interviews, and discuss implications for
ongoing and future polar bear research, monitoring and co-management. We hope that this report
can contribute to sharing the extensive and holistic knowledge held by Nunavummiut about polar
bears and, in doing so, honour the unique relationship between Inuit and polar bears. Through
this work, we wish to support the meaningful inclusion of Inuit Qaujimajatugangit in polar bear
research, monitoring and co-management.
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METHODS

Inuit Qaujimajatugangit

In Nunavut, Inuit traditional knowledge is referred to as Inuit Qaujimajatugangit (1Q). IQ reflects

Inuit extensive knowledge and experience passed from generation to generation (Wenzel 2004;

Tester and Irnig 2008). It incorporates cultural values, practices, ethics, and worldviews, and has

been recognized in co-management: A [ | Q] i s an et hical framewor k anc
good life. It is a way of thinking, connecting all aspects of lifeinacoh er ent retakyetal ( Ka
2017:3). 1Q can be definedasfit he | nuit way of doing things, and
future knowled ge of l nuit soci et y a9). (QTirclades ethicah pridciplésr ni q 2 |
(maligarjuat; | i terally fAbi d otweidnog)s tThheeligafjomiese: (Lyveaking o |

for the common good; (2) living in respectful relationships with every person and thing that one

encounters; (3) maintaining harmony and balance; and (4) planning and preparing for the future

(Karetak et al. 2017:3).

In this report, we employ the term Inuit Qaujimajatugangit to refer to Inuit knowledge and
perspectives documented through this project, as well as to the principles that guided the research
process.

Project team and approach

Our project team included: researchers from Environment and Climate Change Canada (ECCC),
Polar Knowledge Canada (POLAR), and the Government of Nunavut (GN); community
researchers from Kimmirut and Pangnirtung; HTO managers and board members from
Pangnirtung and Kimmirut; and a consultant (see Appendix 2 for list of team members).

We employed a community-based participatory research approach to document Inuit
Qaujimajatugangit on polar bear health and management (Grimwood et al. 2012; Tomaselli et al.
2018). In this study, polar bear health was considered broadly and holistically at the individual,
population and ecosystem levels (Patyk et al. 2015). We viewed polar bear health as resulting
from interacting biological, social and environmental determinants that promote and maintain
health as a capacity to cope with change over time (Stephen 2014). We therefore assessed polar
bear health considering multiple parameters, such as population trends and demographics, body
condition, behaviour, habitat condition, prey availability, in addition to mortality and disease.

Our project comprised four main phases (Figure 2). Throughout the research process, progress
meetings between researchers and board members and managers of the Mayukalik (Kimmirut),
Pangnirtung and Amarok (lgaluit) HTOs were organized to establish project objectives and
direction, share project updates, and ensure project co-development among partners.
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Project Gathering and Analysis and Results sharing
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Figure 2. Schematic of project phases and associated timeline.

Project planning

This project was initiated in fall 2016 when Markus Dyck (polar bear biologist, GN) met with HTO
board members and managers in Kimmirut, Pangnirtung and lgaluit to assess interest in this
project and ask for HTO advice and support. Following these community visits, the Mayukalik
(Kimmirut), Pangnirtung and Amarok (lgaluit) HTOs all expressed their formal support to this
study. In collaboration with project partners, Dominique Henri (researcher, ECCC), Matilde
Tomaselli (researcher, POLAR) and Markus Dyck then proceeded to secure funding required to
conduct the project.

In 2018, researchers worked together with the HTOs to establish project objectives and outline
the role of the HTOs in implementing research and supporting activities taking place in
communities. In November 2018, our project team conducted a second round of community visits
(led by Matilde Tomaselli) to incorporate HTO guidance and feedback into project planning and
design. Both the Pangnirtung HTO and the Mayukalik HTO agreed to organize interviews with
polar bear experts in Pangnirtung and Kimmirut, respectively; the Amarok HTO requested more
time to formalize their participation in the project. A draft interview guide was provided to the HTOs
and input from HTO board members was incorporated to produce a final interview guide.

In April 2019, a follow-up meeting was organized between Matilde Tomaselli and the Amarok
HTO to discuss project implementation in Igaluit. At the time, the HTO could not provide a definite
response about its participation in organizing interviews. In early 2020, due to time and logistical
constraints, researchers from the project team decided not to conduct interviews in Igaluit for the
time being and to keep the Amarok HTO informed about research results and progress given that
the HTO had initially supported the project in 2016.

Gathering Inuit Qaujimajatugangit

Between March and December 2019, individual and group interviews were conducted in Kimmirut
and Pangnirtung with a total of 35 Inuit participants identified as local @olar bear expertsd that is,
persons recognized by their peers as knowledgeable about polar bears (Ferguson and Messier
1997).

Individual interviews were designed to gather a vast range of knowledge and observations on
polar bears that spanned from their cultural importance to human-polar bear interactions, historic
and contemporary observations related to polar bear health, and finally community concerns and
management considerations. Individual interviews were followed by group interviews that were
designed to validate and refine the information previously documented through individual
interviews. Group interviews also aimed to collect additional quantitative information on polar bear
health using targeted participatory exercises.



Polar bear experts interviewed included local residents who had experience harvesting polar
bears (generally men), processing and cleaning polar bear hides (generally women), or otherwise
significant experience on the land (e.g., park wardens, outfitters, harvesters, soapstone miners).
Interview contributors included 21 Kimmirutmiut (seven women and 14 men) and
14 Pangnirtungmiut (four women and ten men) ranging in age from their early 40s to early 80s
(see Appendix 1 for biographies). Eleven Elders were interviewed in Kimmirut and 13 in
Pangnirtung.

In each community, polar bear experts were identified by the local HTO and community
researchers (purposeful sampling) and by asking interview contributors to recommend other
potential participants (snowball sampling; Patton 2005). We stopped recruiting participants when
no new information was documented following a thematic saturation approach (Saunders et al.
2018).

All interviews were conducted by Matilde Tomaselli and facilitated by community researchers:
Naomi Akavak and Pudloo Pitsiulak in Kimmirut; and Rosemary Kanayuk and Doreen Kanayuk
in Pangnirtung. Matilde Tomaselli provided informal training to community researchers on
gualitative research methods prior to performing interviews and throughout the process.
Community researchers offered guidance on how to conduct research in their community.

Prior to interviews, we used invitation letters to explain project scope to participants. All
contributors provided their consent to be interviewed, and specified how they wanted their
information to be used and shared (see Appendix 3 for invitation letter and consent form).
Participants who agreed to be interviewed could choose to remain anonymous; they could also
decide if they wanted their information archived in the community for future use (heritage,
education or research purposes).

All interviews were conducted in participantsdlanguage of choice (Inuktitut or English). Community
researchers were present during all interviews to translate on an as-needed basis. Interview
contributors were remunerated for their time at a rate set by the HTOs. Interviews lasted on
average 2.5 hours. In Pangnirtung, all interviews were conducted at the HTO. In Kimmirut,
interviews scheduled outside regular working hours were performed at the Mayukalik HTO; they
were otherwise carried out in rooms made available by the Qaqqalik School.

Interviews were conducted in two stages. First, individual interviews were carried in Kimmirut and
Pangnirtung in March and April 2019. Then, group interviews were conducted in Kimmirut only in
November and December 2019. Our project team had planned to conduct group interviews in
Pangnirtung in March 2020. Unfortunately, these group interviews had to be cancelled due to the
COVID-19 pandemic and associated travel restrictions.

Individual iterviews

Between March and April 2019, individual interviews were conducted in Kimmirut and Pangnirtung
with a total of 27 Inuit polar bear experts; 13 contributors were interviewed in Kimmirut and 14 in
Pangnirtung.

Individual interviews followed a semi-directed format, allowing for open and flexible conversations
(Huntington 1998). During interviews, an interview guide comprising 44 questions was employed
to support discussions (see Appendix 4). Community researchers translated the interview guide
into the local Inuktitut dialect and worked to clarify questions and concepts as needed during
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interviews. Interview questions were piloted once and jointly revised by Matilde Tomaselli and
community researchers to improve clarity (Agee 2009).

We customized interviews to capitalize on the experience of participants who could add or skip
topics depending on their expertise. General themes discussed included: (1) participant life
history and land use; (2) experience with polar bear hunting, butchering and/or hide processing;
(3) knowledge related to polar bear ecology and health; (4) perspectives on polar bear
management and stewardship; and (5) concerns about polar bears. Under the polar bear ecology
and health theme, we discussed topics that allowed a comprehensive exploration of polar bear
health from an Inuit Qaujimajatugangit perspective, including: polar bear distribution and
abundance (historic and contemporary), cub productivity and survival, body condition (fatness),
disease and mortality events, behaviour, diet, denning, habitat, as well as changes observed over
time. Indicators employed by Inuit polar bear experts to assess polar bear health were also
specifically discussed. Interviews were audio recorded with permission, and biogeographical
information was collected on topographic maps using mapping conventions described in Tobias
(2009). Maps were also used to determine the geographic range of direct observations of each
contributor (such range comprised the areas and routes that contributors had regularly traveled
through over their lifetime), as well as to support and contextualize their narratives by representing
relevant observations spatially (e.g., polar bear distribution, sightings of dens, sightings of sick
polar bears).

Group interviews

Group interviews were organized after we completed a preliminary analysis of individual
interviews (see @nalysis and validation6section below). Group interviews were conducted in
Kimmirutin November and December 2019. A total of 15 participants took part in these interviews,
including seven contributors who had been previously interviewed individually and eight new
project participants. New participants were included in group interviews as a way to increase the
guality and validity of our results. We divided participants into four different groups based on their
age, level and type of experience with polar bears, and hunting area of preference when
applicable. We also took into account whether each participant was comfortable to share their
knowledge with other selected contributors and accommodated participant requests in this regard.
Three groups were composed of polar bear hunters (men) and one group included women
specialized in polar bear hide processing and cleaning. In some cases, groups met during multiple
sessions over a two-week period in order to cover the full extent of the interview.

The objective of group interviews were twofold: (1) validate and further refine information
summarized from individual interviews; and (2) gather quantitative information on polar bear
relative abundance, distribution, demography, diet, health status and body condition (fatness).
Group interviews were designed to capitalize on the specific expertise of participants. For
example, women specialized in polar bear hide processing and cleaning were asked questions
that allowed to share their extensive experience with polar bear hides; while polar bear hunters
were asked questions that relied on their direct observations of polar bears on the land. Moreover,
participatory exercises were designed using specific timescales and categories (e.g., when
exploring demography and body condition status) informed by the scientific data available for the
Davis Strait polar bear subpopulation so as to maximize complementarity and comparability of
the quantitative information generated though this study.

Matilde Tomaselli led group interviews in Kimmirut with the assistance of Dominique Henri and
community researchers (Naomi Akavak and Pudloo Pitsiulak). Group interview discussions were
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guided by the use of a number of visual and interactive participatory exercises, including:
mapping, temporal line, drawing, proportional piling and their combination (see Appendix 5 for
more information about participatory exercises). These exercises were developed by adapting
methods described by Tomaselli and colleagues (2018) and Mariner and Paskin (2000). Notes
and pictures were taken with permission during group discussions.

Table 1. Themes discussed and associated participatory exercises employed during group interviews
conducted in Kimmirut.

Themes Associated participatory exercises
Participantsérange of direct Mapping exercises

observations and travel intensity

Polar bear relative distribution Proportional piling & mapping exercises

Polar bear relative abundance Proportional piling, drawing & temporal line exercises
Seal relative abundance Proportional piling, drawing & temporal line exercises
Pola_r blear cub productivity and Proportional piling exercises with visual cues

surviva

Polar bear body condition (fathess)  Proportional piling exercises with visual cues

Polar bear general health Proportional piling exercises

Polar bear diet Proportional piling exercises & seasonal calendar with visual cues

Analysis and validation

Upon individual interview completion in Pangnirtung and Kimmirut, Matilde Tomaselli, Pamela
Wong (consultant, Trailmark Systems) and Dominique Henri selectively transcribed audio
recordings and produced a detailed interview summary for each interview. Summaries covered
all themes discussed and included representative quotes. Interview summaries were initially
coded and analyzed independently by both Matilde Tomaselli and Dominique Henri. Dominique
Henri finalized the coding of interview summaries using NVivo Pro 11 (Version 11, 2012) and
completed their analysis using thematic content analysis (Creswell 2009).

Matilde Tomaselli analyzed group interview results based on field notes and the outcome of each
exercise performed. Quantitative information generated during group interviews was analyzed
using Excel. Descriptive statistics (i.e., means and value ranges, specifying minimum and
maximum values) were used to summarize quantitative information.

The softwares QGis 10.2 and ArcGis 10.2 were used to transpose, visualize and analyze
georeferenced information gathered during individual and group interviews. Heath maps
representing travel intensity of contributors within their range of direct observations (Figure 7) and
the distribution of polar bears (Figure 13) were generated using the kernel density estimation
method.

Validation of preliminary results

In Pangnirtung and Kimmirut, preliminary results were reported to all study participants for
validation. From September to December 2021, community researchers and HTO managers from
Pangnirtung and Kimmirut led results validation in their respective community. Government
researchers were unable to travel to communities in person to validate preliminary results due to
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the COVID-19 pandemic and associated travel restrictions. In both communities, a draft project
report (available in both English and Inuktitut) was shared with all available interview contributors,
as well as with HTO board members. Contributors were specifically invited to review and approve
the quotes presented in this report. In Kimmirut, 15 out of 21 project contributors participated to
results validation. In Pangnirtung, all 14 contributors were involved. Feedback and comments
received were addressed and incorporated into our final analyses.

Limitations

Some potential limitations applicable to this study should be acknowledged. First, the information
collected through interviews represented a partial sample of all knowledge held about polar bears
in Pangnirtung and Kimmirut. In addition, responses received during interviews might have been
influenced by the level of familiarity of the interviewer with the local culture, the personality and
gender of the interviewer, the lack of recall of specific factual information by interviewees, and
some loss of information through the translation process. However, we felt that having community
researchers facilitate interviews contributed to making interviewees feel comfortable sharing their
knowledge, and ensured that interviews were conducted in a culturally appropriate manner
following local protocols.

Ensuring quality and reliability of results

Over the course of this study, we implemented various strategies to ensure that our results were
robust and trustworthy. Given that Inuit observations and perceptions are rooted in and directly
influenced by land use over time, we ensured to capitalize on the experience and knowledge of
contributors by conducting detailed individual life histories and mapping of land use over time and
space, and adjusting our interview questions and methods accordingly. Additionally, we relied on
driangulationbwhich is a process of verification that increases validity by incorporating several
viewpoints and methods (Yeasmin and Rahman 2012). We implemented several triangulation
techniques to increase the quality and reliability of our analyses. For example, the robustness of
our findings was increased by adding new participants at the group interview stage and by
combining individual and group interviews results on similar themes. We also produced detailed
interview summaries that were independently analyzed by two researchers to increase the
reliability of our interpretations. In addition, we consulted polar bear harvest data from Kimmirut
and Pangnirtung available from the Government of Nunavut, as well as documentation available
at local HTOs and from local Conservation Officers for additional context in which to ground our
analyses. Lastly, the validation of preliminary and final results by interview contributors and HTO
board members was key to ensure that our analyses were robust and reliable.

Results sharing

Our project team ensured that Inuit Qaujimajatugangit documented through this project was
shared back to participating communities. Prior to public release, this report was shared with all
project partners and interview contributors. In Pangnirtung and Kimmirut, community researchers
and HTO managers led report distribution and dissemination of project results in their respective
community. In Igaluit, researchers shared this report with the Amarok HTO.

School engagement

This project was presented in local high schools as a way to foster intergenerational knowledge
sharing and enhance community engagement in polar bear research. In Kimmirut, community
researcher Pudloo Pitsiulak, Elder Eliyah Padlug and researcher Matilde Tomaselli co-presented
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the project to a group of high school students from the Qaqqgalik School. In Pangnirtung,
Rosemary Kanayuk and Doreen Kanayuk presented the project at the Attagoyuk High School.
Rosemary and Doreen Kanayuk had both graduated from the Attagoyuk High School and were
encouraged to elaborate on what it meant for them to be part of this project and what they learned
throughout the process.

Ethics

This study was performed under the Social Research License N 01 028 18 issued by the Nunavut
Innovation and Research Institute. It followed ethical guidelines for working with Inuit communities
(ITK 2018; ITK and NRI 2007; Owlijoot 2008), as well as guidelines from the Canadian Institutes
of Health Research, the Natural Sciences and Engineering Research Council of Canada and the
Social Sciences and Humanities Research Council of Canada for conducting research involving
Indigenous peoples in Canada (2018).

Project partners established a research agreement outlining how project data would be stored,
accessed and archived according to the Ownership, Control, Access and Possession (OCAP®)
principles which support Indigenous data sovereignty (First Nation Information Governance
Centre 2014). OCAP® is a registered trademark of the First Nations Information Governance
Centre (www.FNIGC.ca/OCAP). All project data were archived at the Pangnirtung and Mayukalik
HTOs and can be accessed with permission by third parties for non-commercial purposes. Should
any person or organization wish to access archived project data, they must first provide written
justification to the Mayukalik and Pangnirtung HTOs, receive their approval, and agree to terms
of use outlined by the HTOs.







COMMUNI TY CONTEXT

Kimmirut

Kimmirut (62°53; 69°53@V) is located on Baffin Island®& Meta Incognita on the northern shore
of the Hudson Strait in the Qikigtaaluk region of Nunavut (Figure 1). Kimmirut (formerly known as
Lake Harbour) means fAheel 0, and refers to
community. Archeological evidence shows that the vicinity of Kimmirut has been a site for human
settlement for over 4,000 years. Since establishment of a whaling station in 1900, there has been
continuous occupation of the community site. By 1909, the Anglican Church had set up a mission
in the community. A Hudson Bay Company trading post was established in 1911, followed by a
Royal Canadian Mounted Police (RCMP) detachment in 1927 (CNWTEDA, n.d.). Between the
1940s and the 1960s, the federal government began supplying healthcare and establishing a
schooling and administrative presence, encouraging families living in camps to move into the
community. Settlement of Inuit from surrounding camp locations intensified in the late 1960s
following an epidemic that killed most of the dog population. As of 2016, Kimmirut population was
389 (93% Inuit; Statistics Canada 2017a). Today, Kimmirutmiut maintain a lifestyle connected to
the seasonal harvest of wildlife. Carving, outfitting and guiding through the nearby Katinnilik
Territorial Park also provide a significant contribution to the local economy.

Wildlife harvesting

Based on interviews with Kimmirut residents and discussions with community researchers and
HTO board members and manager, we constructed a calendar of seasonal harvesting activities
in which Kimmirutmiut engaged in throughout the year (Figure 3). This calendar provides further
context to understand the type of harvesting activities undertaken in the community and the
wildlife present around Kimmirut.
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Figure 3. Seasonal harvesting activities in Kimmirut. Overview of harvesting activities that Kimmirutmiut
engage in throughout the year and typical modes of transportations used seasonally. Four diagonal grey
lines are used to identify usual sea ice break up and freeze up times in early spring and fall, respectively.

Polar bear harvesting

In Nunavut, polar bear harvest is subjected to a quota system (Government of Nunavut 2019).
Local HTOs are responsible for establishing the timing and duration of the polar bear hunting
season in each community®. In Kimmirut, polar bears from both the Davis Strait (DS) and the Foxe
Basin (FB) subpopulations and management units are harvested (harvest quotas for 2018/2019
were nine polar bears for DS and 13 for FB; Figure 1). Generally, the polar bear hunting season
opens in October each year and ends the following June. Polar bears are most commonly
harvested between mid-February to mid-April (see thicker blue line on Figure 3) when fur quality

9 As per the Nunavut Wildlife Act (Government of Nunavut 2003), the polar bear harvest season in Nunavut
is year-round (July 1-June 30) and local HTOs are responsible for establishing seasonal limitations for their

respective communities.
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is at its best and chances to harvest a large polar bear are greater. This time of year coincides
with the ringed seal pupping season when polar bears hunt seal pups in their birth lairs.

In the past several years, the decreased economic value of polar bears hides has been a strong
disincentive to hunt polar bears in Kimmirut. The last time the polar bear quota was fully used in
this community was in 2013-2014. Since then, annual harvesting quotas have not been fully used
and unused tags resulted in harvest credits. As of November 2019, Kimmirut had a total of
24 harvest credits for polar bears accumulated since 2013 (Kimmirut Conservation Officer,
personal communication).

Pangnirtung

Pangnirtung (66°7M8, 65°558V) is located on the Cumberland Peninsula on the southeastern
shore of Pangnirtung Fjord and off the northeastern end of Cumberland Sound in the Qikigtaaluk
region of Nunavut (Figure 1). Community name derives from the Inuktitut word pannigtuuq
(meaning dlace of the bull cariboud (Harper 2004).

Cumberland Sound has been home to Inuit for over 1,000 years, with seals, walrus, beluga
whales, and bowhead whales frequenting the waters. Organized whaling activities have taken
place in the area since 1818 (Laidler et al. 2008). A Hudson Bay Company (HBC) trading post
was opened in Pangnirtung in 1921, followed shortly by a detachment of the Royal Canadian
Mounted Police (Kemp 1976). From the mid-1950s to the early 1960s, the federal government
began establishing a schooling and administrative presence, encouraging families in outlying
camps to move into the community (Harper 2004). Currently with a population of approximately
1,481 (94% Inuit) (Statistics Canada 2017b), Pangnirtung is known for its commercial turbot
fishery, the nearby Auyuittug National Park and its unique weaving artistry (Laidler et al. 2008).
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Wildlife harvesting

Based on interviews with Pangnirtung residents and discussions with community researchers and
HTO board members, we constructed a calendar of seasonal harvesting activities in which
Pangnirtungmiut engaged in throughout the year (Figure 4).
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Figure 4. Seasonal harvesting activities in Pangnirtung. Overview of harvesting activities that
Pangnirtungmiut engage in throughout the year and typical modes of transportations used seasonally. Four
diagonal grey lines are used to identify usual sea ice break up and freeze up times in early spring and fall,
respectively.

Polar bear harvesting

In Pangnirtung, polar bears from the Davis Strait subpopulation and management unity are
harvested (harvest quota for 2018/2019 was 16 polar bears). The polar bear hunting season
opens in January each year (timing may vary depending on sea ice conditions) and ends when
all polar bear tags have been fully used, which generally happens by April.
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RESULTS AND DI SCUSSI ON

We summarized below the knowledge that was shared by 35 Inuit polar bear experts from
Kimmirut and Pangnirtung over the course of individual and groups interviews. Contributors
shared diverse perspectives about the cultural importance of polar bears, polar bear ecology and
health, and polar bear management.

Representative quotes from contributors are provided for each theme that was discussed during
interviews. Some quotes were anonymized to reflect participant wishes. For certain themes, we
indicated how many contributors made similar comments on a given topic (n). However, because
interviews were semi-directed, not all themes were discussed by all participants. Therefore, failure
to discuss a theme did not necessarily imply lack of agreement with and/or knowledge of the
subject. With this consideration, numbers of interviewees reported below represent minimum
numbers of individuals who shared similar views on specific topics. We also highlighted areas
where contributors shared different views.

Interview results from Kimmirut and Pangnirtung are presented together, except when the
knowledge shared was specific to a community. In these cases, perspectives from each
community are presented separately. A glossary of Inuktitut polar bear terms is presented in
Appendix 6.

Polar bear cultural importance, uses and practices

General importance

Interview contributors described their past and ongoing relationships with polar bears and shared
a strong sense of the importance of polar bears to Inuit culture, identity and traditions, and their
persistence for future generations. They also highlighted the economic importance of polar bears
through the selling of hides. Participants explained that nanuq is a mighty and majestic animal.
Polar bears are top predators that may be both respected and feared.

APol ar bears are very i nipeorltiawnitng owiutsh  ubseécoanu stel

Nunavut and Baffin Island. d (Meeka Alivakt uk,

AiPol ar bears are very ifip poftatbaanst Tdylare sntapsf t he | an

the food chain, their meat is very good, their hide is worth money and it helps pay for food

and other things.o (Anonymous 02, Ki mmirut)
iPol ar bears are important to us becaRolare al | t
bears provide us with meat and food, and it has

Padluqg, Kimmirut)

APol ar bears are
S

i mportant to me. They are i mpo
hould be around for e

h
0 UManiapik, Bamgnirtundg) i | dr en. 0 ( Geet

In Pangnirtung and Kimmirut, many participants explained that polar bears are intelligent and
resilient animals that respond to how humans interact with and talk about them. Some patrticipants

highlighted that baars®d amea fmhwadh tlhielye muist be appr

with respect.
15



hink | ike h

Pol ar bears | i ve I i ke humans and t
(l'tee Temel a, Ki

ecause they are | ike humans. 0

O Dt
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e really respectful to them. o6 (Meeka Alivaktuk

O

il was told that we should not ask to see a pol s
you and they might just show up when they are least expecting this. This has always been

our traditionel used to take tourists down to
saying: Al want to see polar bears, | want to se
i D @ say this. It is our tradition not to ask to see a polar bear because they are always

around the corner when you are | east ek pectin
believe in that. I still want to see a polar b
got to our cabin and they got so close to these tourists that they didnd want to see a polar

bear ever again. Those two tourists | ear ned t(Hiwlh Padlug.esnsmiout) . 0

g
e

APol ar bears are very mighty and they could d
humans, and because we are talking about them they are listening. | know this from long
ago. | was told that they could listen. Just by mentioning them, they know that they are
being talked about. I have |l earned this from th

Some contributors explained that Inuit Qaujimajatugangit emphasizes the importance of
harvesting only what one needs, not playing with bears, and avoiding to waste polar bear meat.

AThe traditional knowl edge p asEderdisddndovarkit o me f r
dond leave the meat, dond leave anythinganddond waste. 06 (Il saac Temel a,
il was al way e animals dnd thdit yot cannbt elgy with [polar bears], theyde

very important. o (Leopa Akpalial uk, Pangnirtung

In Pangnirtung and Kimmirut, stories about polar bears have been passed down through
generations.

iThere was a man who was not a very good hunt et
eating the catch of other and he was always left with the smallest pieces. Once he got

back to his camp with a small piece of seal and he saw a polar bear. The polar bear had

a seal and a rabbit and he offered his catch to the man. From that moment onwards the

man became a skillful hunteréThis story was p.
(Lazarusie Ishulutag, Pangnirtung)

il heard an old story that somebody used to ha\
mother and kept the small pups. It is an old story but | believe it! The human raised the
cub that turned into [an adulru)] pol ar bear. o (I

Finally, stories shared by participants from Kimmirut and Pangnirtung emphasized the symbolic
importance of polar bears. Some commented on how hunting a first polar bear 7 the top predator
of the Arctici marked passage from youth to adulthood for a young Inuk man and hunter (see
also drolar bear harvesting6section).
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Polar bear uses
In the past, polar bear meat and fat were shared among families and used as food for sled dogs.

ifiBack then, [ I nui t] dilldteedeat] tneeiyou sde itdbegdusedogde | i k e

was very important. Everyone was very happy when someone caught a polar bear

because that meant that everyone had food and t he food was going t
(Lazarusie Ishulutag, Pangnirtung)

iBack then we woul d gwaswastestall the ntea was harvasted h i n
except t he intestineséBack then the hi de was
participated in the huntéThe organs were given

fat itself was used to light the qulliq [oil lamp]t 0 provi de heat. o (EIliyah P,

AMy father had his
polar bear hide. The hide was divided
into seven parts. o

1 Joannie Ikkidluak, Kimmirut

Figure 5. In the past, Inuit hunters would divide
the polar bear hide into parts. The hide was
shared among the hunters who participated in the
hunt. Drawing by Joannie Ikkidluak (shared with
permission).

Traditionally, polar bear hides were divided into parts and shared among the group of hunters
who patrticipated in the hunt (Figure 5). In the past, hides were used for clothing, as mattresses
and for trade. One contributor from Kimmirut explained that polar bear hides were also used to
smooth off gamuitiik [sled] runners.

Al My grandparents] wused [the hides] for mattres
for supplies, trade the pelt with supplies likeflour . 6 ( Geet ee Mani api k, Pang
AEven a small portion of the skin would be usef
gamutii k runnerséPeople would collect moss and s

use water to mix it altogether and put it on the runners of the gamutiik. Then they would
let [the mixture] freeze on the runner. They would use their knife to smooth it out and finally
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take a piece of the polar bear skin [to smooth the surface]. They would have water in their

mouth because in the winter the water would freeze, they would spit the water on the fur

and use it to smooth the runners. | have seen it and (ltdeoTreraela,i t befor
Kimmirut)

In Pangnirtung and Kimmirut, polar bears contribute still to this day to sustain local food security,
traditional lifestyle, and the local cash economy. Polar bears are harvested today mainly for their
meat and hide. Polar bears are a source of country food that is shared among community
members. Contributors explained that polar bear meat should not be wasted and highlighted the
importance of sharing meat with relatives and community members. Participants highlighted that
polar bears hides can be sold but also used for clothing (for pants or kamiit [boots]) and as
mattresses or blankets mainly utilized when camping. In both communities, polar bear skulls,
carvings and jewelry (made of polar bear teeth and claws) are sometimes sold.

i Some pgeocopolne the radi @ podasaypeaid Tmemae, you can
people go up there. Andthemeat iis gone within an hour or soé
more people want it. So the whole meat is brought home and it& g o (Davidee Nowyuk,

Pangnirtung)

Afln the past], if someone got a polar Dbear the;
meat with the community. Nowadays they dond divide the hides anymore but the meat is
still really shared. | still have some meat t ha:

Padluqg, Kimmirut)

ilt i s i mportant aro fordver dop food tsecuri g ofJobbiny Mike,
Pangnirtung)

iThe fur provides everyday income and [is al so]
People sell the fur when they need some income and they have no other means of getting
it.o (Anonymous 01, Ki mmirut)

i We | i ke skinsforrlgthing like pants...My parents have always had a polar bear
skin that they use for under their mattresses, whentheyd e out camping. o0 (Anony
Pangnirtung)

Al Polar bear hides can be used] as dtdoesmd tr ess.
get wet on topéFox furs when they get wet, ittt
hideitd& not hi ng | FMary Kakee,Pangrirtung)e s e e

iThe teeth are used to make crafts nowadays by
carvers,and t he cl aws are also useful .o (ltee Temel a

Some participants reported that the meat of polar bears that were tranquillized, that are too skinny,
or that visited the dump is not always eaten.

iNow, researchers put polaebearst amd stutlyghe polafbear.anqui | | i

People sometimes are scared because the bears they harvest might have been the ones
that were tested on. People are scared to eat i
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il would not har vest amhathasatag [iwrch magarsldthds beere at a

tranquillized. If | catch a bear with a tag, | would not distribute the meat. | would just
probably give it to the dogs or throw it away because it has been tranquillized and | am

not sure what has beendonetoit . 6 ( Ej et si ak Padl ugq, Ki mmirut)

il f the car cassgoodtbeatweeondweaate it. Weowdll kise the meat as a

be

meal as long as it& not skinny, ift& heal t hy enough. o (ltee Temel a,

iwhen polar bears go &wantt beedtutmphepeomkeat don( EI

Kimmirut)

In both Kimmirut and Pangnirtung, polar bears have been for decades and continue to be today
a source of income through the selling of hides. Contributors explained that selling polar bear
hides was a strong motivation to hunt polar bears especially in the 1980s and 1990s when polar
bear hides were in high demand and consequently their economic value was high. However,
many participants commented that the economic value of polar bear hides has declined in recent
years (especially over the past 10 years) and that hides are now more difficult to sell; some
explained that this situation created a significant disincentive to hunt polar bears.

AAround the 80s and 90s when t he Chemiswhen a
the price increased for the hides. Those Conservation Officers had contacts to sell the
hides for auction...the price of the hides would vary based on how big it was and how clean

it was. The condition of the hides were graded and the price was higher if the hide was
bigger and cleaner. The biggest polar bear | ever got was a 13 footer and | sold that for
$10,000.0 (Sandy Akavak, Kimmirut)

ti on

O .

Ailn the 1960s and 1970s it was really important

hides to whoever wanted to buy them and the meat was important to us...now | dond hunt
polar bear anymore but when somebody gets a polar bear they share the meat with

everybody, but polar bear hidesdond sel |l very much anymore.
il r ar eldrlyeardunmting] pow because the price for polar bears is not as high as it
used to be...maybe five years ago the pri

In Kimmirut, some contributors explained that fewer community members are experienced with
preparing hides today, and this constitutes a further disincentive to harvest polar bears in addition
to the decreased economic value of polar bear hides. Hide preparation requires a lot of work.

iLately people have not b e ebecausetherelare lessladiea g
that clean the hides for them because the bear hides are not easy to clean...you have to
be really skilled to clean polar bear hid

AfiThey are not as important t o hasgonddownaands e
dondé have a wife that can clean the skins
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Polar bear harvesting

Contributors discussed how polar bears were harvested in the past and how harvesting is done
today. Harvesting preferences and practices provide insight on incentives (and disincentives) for
hunting polar bears and how knowledge of polar bears is acquired.

Prior to the introduction of the quota system in the 1960s, Inuit hunters could harvest any polar
bear at any time of the year, including family groups (female with cubs). Polar bears were most
often hunted opportunistically.

AiNo matter the time of the year b &haleanyquota e
or anything at that time. o0 (Akeego Killik

il n t he aquldeatall typeseof polar bears. The biggest male polar bear was more

d
t

to

ee

food for the dogs and the femal e oMaryKdkee, cubs

Pangnirtung)

In Pangnirtung, harvesting denning females in the winter was reported as a traditional practice
carried out up until approximately the 1960s, especially in denning sites located on the
Cumberland Peninsula. In Kimmirut, contributors had not directly experienced or were not aware
about the practice of harvesting denning females in the Kimmirut area and a few participants
reported that they were taught not to hunt bears in dens. However, one Elder recalled his father
telling him stories of hunters harvesting denning females.

AiMy father shot a mother [ pol aederbAndthé¢nmyhen

father told me to go inside the den. With the rifle | shot the one year old cub. So that was
my first polar bear. o6 (Simeonie Keenainak

In the past, polar bears were hunted by dog teams.

AMy mot her used tatberwoald ot useen rifte bodant arpelar beér, but
only a harpoon. That was his way of hunting polar bears at that time...At that time they
had dogs with them and [dogs] were part of their hunting met hod f or
(Joe Arlooktoo, Kimmirut)

h ¢
K

we

he

Pang

ifMen used to [cover themselves with a polar
me n |

dogséThe dogs used to bark a | ot when [the

pretending to be a polar bear to train [their dogs] to know what to do if they encountered

a polar bear.o (Michael Kisa, Pangnirtung)

The establishment of harvesting quotas in the 1960s and the development of a cash economy
associated with the selling of polar bear hides has contributed to significant changes in polar bear
harvesting practices in both Pangnirtung and Kimmirut. Harvesting polar bears transitioned from
being sporadic and mainly opportunistic to being seasonal and sex-selective. Harvesting quotas
today limit the number of bears that can be harvested. Sex-selective harvest regulations!® have

10 1n Nunavut, the polar bear harvest sex ratio was adjusted in 2019 from two males harvested for every
female (2:1) to up to one female for every male (up to 1:1) i male and female polar bears can now be
harvested in any proportion up to a maximum of 50% females (Government of Nunavut 2019). Interviews
were conducted before this change was implemented.
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also encouraged the harvesting of big adult males or angujuag. Participants also explained that
the traditional practices of hunting denning females or family groups are not in use anymore.

AWhen we see qthatiswipeotheahunt diaetsa We go after it once we see

one. | observe if it is a female or a male first, | observe the gender if we were going to go

ahead with the kill...I try to harvest only the
(Ejetsiak Padluqg, Kimmirut)

iBack in the day, not very many young peopl e wol
anybody is out hunting with their kids or young hunters who are learning how to kill a polar

bear. o0 (Abraham Keenainak, Pangnirtung)

NnToday, t her e ar @astemwacteneshbardabeter rites. d’he two things

combined [ make polar bear hunting easier nowaday
(David Kooneeliusie, Pangnirtung)

Today, hunters harvest polar bears using snowmaobiles, except for guided sport hunts which are
done exclusively by dog teams. Polar bear hunting is mainly conducted by men, although some
women also engage in polar bear hunts.

il was the first woman to hunt [ polar bear s] i
[using a draw system after the quotas were implemented]...My name was picked, so | had
to go in February, it was the coldest month of

In addition to providing a source of income, sport hunting allows Inuit to maintain strong
connections with the land and Inuit traditional ways of life.

il am the only one with a dog team in town righ
be done by dog team. When | get the chance, | try to go on a hunt. It helps me and the

community with much needed wages [as | have other people coming along]...If you hunt

bears by dog team it is very fulfilling. You can hear the dogs make a call or cry and no

other time they wil!l do [the same]: the sound i

Polar bear hunters from both communities reported that the months of March and April are best
for harvesting bears because it allows obtaining hides of greater economic value. At this time of
year, polar bear fur quality is at its best (longer, thicker) and there are increased chances of
harvesting large polar bears (angujuag and tulajuituq) as male bears come to the stable ice to
hunt seals pups and find a mate.

AThis time of the year [ spri n@matingseasohtwo.lbest , es|
you want to get a bigone,thi s time is the best to find a big
Pangnirtung)

Contributors from both Kimmirut and Pangnirtung also reported that polar bears have been
harvested in defense of life and property in recent years (see also dmpacts of increased polar
bear abundancedand d?olar bear distribution near communitiesésections).

il had to kill that one [bear] because it was r
was alone and hungry i n Padgrertufglal | . 0 (Leopa Akpal
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il a nrned about] ¢he safety of the town when [bears] came in. When they [my
neighbours] made a defence kill [in 2015-16] is when | realized about the possibility of
them [polar bears] coming into town and | have heard that polar bears are coming in more
intotown. 6 (Anonymous 01, Ki mmirut)

Many interview contributors vividly recalled harvesting their first polar bear or accompanying
relatives on a polar bear hunt for the first time. For a young Inuk hunter, hunting a first polar bear
marked passage from youth to adulthood.

AiMy first polar bear catch was here in the Mark
it was February. A beautiful day and really <col
(Isaac Temela, Kimmirut)

il was maybe t hr elkwas earlyffall. There was @ pddar bedr that was

spotted by our camp...My father wanted to leave me behind when he was going after the

pol ar bear, but I wanted to go so badly that [
and my father and | were pretending to be seals and just waited for the polar bear to come.

As the polar bear kept coming, it was going down...ready to attack putting its head up and

down. | was so scaredéWhen t hye fpaotl haerr bsehaort wats. o €
Mary Kakee, Pangnirtung)

Participants from both communities talked about the importance of maintaining polar bear harvest
into the future to preserve Inuit ways of life. Polar bear hunters interviewed explained that
harvesting polar bears is an important activity that connects Inuit to the land.

iYou have to be really careful but it is a |l ot
them. 0 (Matiusie Maniapi k, Pangnirtung)
il am hunting a | ot because it is calming and i

Ishulutaq, Pangnirtung)

Polar bear butchering practices

Contributors from both Pangnirtung and Kimmirut reported that it is a common practice for Inuit
polar bear hunters to butcher polar bears immediately after harvesting before the carcass freezes.
In both communities, polar bear butchering is mainly performed by men. First, harvested polar
bears are skinned; some contributors explained that polar bear paws and sometimes the head
are generally left attached to the skin to be carefully cleaned afterwards by the dide cleanersd
(i.e., women specialized in processing and cleaning polar bear hides). Then, the carcass is
butchered: organs are discarded and the remaining carcass is divided into portions. Polar bear
hunters may also collect tissue samples for polar bear research. Polar bear hide and meat are
brought back to town, while the organs are left on the kill site. The only organ that is thoroughly
inspected is the stomach, which is almost always cut open to check its content. In town, polar
bear meat is shared among community members and the hide is given to hide cleaners to be
thoroughly processed (cleaned, stretched and dried) prior to be sold or used. Polar bears
harvested during sport hunts are processed similarly to bears harvested for subsistence. The
difference is that the hide (and often head) of polar bears harvested through sport hunts is often
exported right away to be processed by taxidermists.
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iwWe make sure [the polar bear] is dead and it

it up. It takes at least one hour, one hour and a half to [process the carcass of] a bear.
Then we wrap the hide and put the bear hide in the bag [the sport hunters] provide. Then
we take some of the meat and some of the meat we do not take, and then we go back to
the camp and then back to the community after that, at the earliest possible time, weather
permitting. o (Anonymous 02, Ki mmirut)

iwWe butcher [the polar bear] right away, right

[fast]. | don& check much the organs, except for the stomach. | open it up to observe what

the bear has eaten. o (Ejetsiak Padl uq, Ki mmi r

il check [polar bear stomachs] and what they
and fat. Sometimes meat. No bones. Hardly. Only when theyde really hungry sometimes
theyd eat the bones. [Polar bears] are similar to us, like, some people are good at hunting,

ut

us

some are not. Same with polar bears. o (Davidee

ke everything with me [but] the obloogansél
e

Polar bear hide processing

In Kimmirut and Pangnirtung, women mainly process polar bear hides. Contributors explained
that preparing polar bear hides is a work intensive process that is often done collaboratively. Polar
bears hides are generally processed soon after butchering. To clean a hide, fat is scrapped off
manually using traditional tools including an ulu [knife] and a saligut [dull knife used to clean the
leftover fat]. Once the hide is cleaned and washed, it is hung, dried and stretched with an inniuti
[rope], onto the innivik [frame].

stomach and] there is always seal [ ¢

[
t .

fiCooking [pol ar bear meat], cleaning [the hide]

off and then whenever we need to turn it into clothing, stretching it out, sewing it: that& my
responsibility.o (Anonymous 04, Pangnirtung)

il have never helped with butchering the ani mal :

if a hunter harvested a polar bear. Just clean, stretch and dry and then | would give it
back...When | was younger | used to be able to clean the whole hide in one day but since
| started aging | normally just remove the fat then [work on] the paws and the head parts
the next day. It is a very heavy task. First, you have to remove all the fat so that the skin
will not yellow or smell from the fat. Then when | have removed all the fat | do the head
and the paws which is the hard part of cleaning of the hide. When I finish all of that, | then
remove all the excess fat and water from the fur... We use the woman& knife, the ulu, to
scrape the fat from the hide, and then there is a tool that is called saligut that is used to
remove the excess fat and water from the fur...Then | would wash the hide and remove
the excess water with the saligut again. When that is finally done we would make holes
and put it out to dry out, after [mending] all the holes. Then you finally leave it out to dry
during the winter. Sometimes we leave it out longer so that the fur would turnwhi t er . 0
(Akeego Killiktee, Kimmirut)

AnAfter | wash [the hide in the washing machi ne]

a skidoo, |l i ke get it al | covered in snowéso
cover [the hide] with snow because the fur dries faster by stepping on the fur. And then |
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have [my boys] pullitonaropebys ki doo on t he sclaamerandiitlgetsall way it

the oil off of it...[After that I] hang it to get the fur dry and then after, they dry very easily,
they dry quickly...And then we stretchthemonto t he fr ame. 0 (Keieut) e e

Many contributors specialized in polar bear hide processing explained that polar bear body
condition (fatness) is reflected on how difficult it is to clean a hide. Hides with a lot of fat and those
from bears that were just butchered are generally easier to clean and process.

Al How easy or hard it dssontheoquatity of thenskimai likh hod e ]
much fat it& got on iti and it also depends on how it was stored: the sooner you clean it,
the easier it is. So if [the hide] was put in a freezer right away and it was frozen for a long
time, then it& also hard to clean. But generally, as long as it& got a fair amount of fat on it
then it& usually pretty easytoc | ean. 6 ( Anonymous 04, Ki mmi

In summary, the role and importance of polar bears in Inuit culture, identity and traditions
highlights Inuit unique relationship to polar bears. This relationship may shape how interview
contributors talk about and share their knowledge about polar bears. Information shared by
contributors on polar bear harvesting, butchering and hide processing practices also sheds light
on how Inuit Qaujimajatugangit is acquired and is crucial to contextualize and understand the
depth of insight interview participants can provide related to polar bear ecology and especially
health.
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Polar bear ecology and health

Contributors shared their knowledge of polar bear ecology and health, including their observations
and perspectives on: polar bear abundance and demography; habitat and distribution; diet and
prey availability; body condition and general health; disease, mortality and unusual events;
human-polar bear interactions; and the future of polar bears. Prior to presenting contributorsé
knowledge about polar bear ecology and health, we first discuss the temporal depth and
geographic scope of their knowledge and ecological observations, as well as modes of IQ
acquisition, so that the information presented herein can be adequately contextualized.

Temporal and spatial scope of Inuit Qaujimajatugangit

Inuit Qaujimajatugangit shared by participants over the course of this study was acquired through
their direct individual experiences with polar bear harvesting, butchering and hide processing, as
well as through their experience living and travelling on the land. Some of the knowledge they
shared was also obtained indirectly though discussions with other hunters, Elders and community
members.

While 1Q that participants had learned from relatives and other community members could date
back many generations, the temporal depth of their direct ecological observations varied
depending on the age of each contributor. Earliest direct ecological observations reported by
participants dated back to the 1940s. Direct polar bear observations reported by participants were
made during polar bear harvesting and hide processing activities but also while they were hunting
other species (e.g., seals, beluga, walrus, birds, caribou, fish) or travelling on the land and at sea.

The geographic scope of 1Q that was gathered through this study mainly corresponds to the areas
where contributors had travelled and conducted land-based activities over their lifetime. Figure 6
illustrates participants dange of direct observationsg this area corresponds to the geographic
extent of the aggregated areas where contributors from Pangnirtung and Kimmirut had travelled
and conducted land-based activities in spring, summer, fall and winter over their lifetime. Although
some contributors may have acquired knowledge derived from other geographic areas (e.g., when
living in another community), most of their direct ecological observations and experience relevant
to polar bear ecology were made within the areas highlighted in Figure 6. The geographic extent
of ecological observations made by participants also varied within their lifetime according to
changes in land use patterns and modes of transportation. For example, by the 1970s, most Inuit
living in outpost camps along the coast of the Cumberland Sound and Peninsula and the north
shore of Hudson Strait were relocated to the communities of Pangnirtung and Kimmirut (then
Lake Harbour), respectively. In addition, while travel by dog teams and by foot was a predominant
mode of transportation up until the 1960s, motorized transportation (snowmobiles, all-terrain
vehicles and motorized boats) is mostly used today.

During group interviews conducted with polar bear harvesters from Kimmirut (n=3; totalling eight
participants), contributors participated in mapping exercises to record in detail their individual
areas of observation over four specific time periods: (1) during the 1960s; (2) during the 1990s;
(3) around 2005; and (4) over the last three years (2016-2019). All participants (n=8) mapped
individually the areas they regularly travelled to and observed for each of these four time periods
(Appendix 5). Individual maps were then aggregated to produce heat maps that provide an
indication of land use intensity in space and time (see Figure 7). It is important to note from
Figure 7 that contributorsdoverall range of direct observations has remained relatively stable since
the 1960s. This information is crucial to support the interpretation of contributorséobservations of
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temporal changes in polar bear abundance in the Kimmirut area, as well as analyses related to
polar bear distribution (see dPolar bear distribution over timed section). Particularly, Figure 7
indicates that changes in the frequency of observation of polar bears over time are not influenced
by temporal changes in land use by study participants.

Communities Range of
Communities where interviews direct observations i

were conducted L .
m Kimmirut interview
O  Other Nunavut communities contributors f
| Pangnirtung interview
Polar bear i .| contributors {

subpopulation boundary

Data sources: Inuit Tapiriit Kanatami, Inuit Nunangat Map
(https://www.itk.ca); Inuit Heritage Trust, Place Names Program L
(http://ihti.ca); Indigenous and Northern Affairs Canada; Natural
Resources Canada; Statistics Canacla

0 100 200 km

qpp%cﬁeq%
_ Qikigtanjuaq

P AS
Cape
Dorset .

Figure 6. Contributorségeographic range of direct observations. This range was obtained by aggregating
areas where participants from Kimmirut (n=21) and Pangnirtung (n=14) had travelled and conducted land-
based activities in spring, summer, fall and winter over their lifetime. DS: Davis Strait polar bear
subpopulation and management unit; FB: Foxe Basin polar bear subpopulation and management unit; BB:
Baffin Bay polar bear subpopulation and management unit.
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Figure 7. Travel intensity within range of direct observations around Kimmirut over four time periods
according to group interview contributors from Kimmirut (n=8). Contributors used both polygons and lines
to indicate areas of travel during each time period. Heat maps were generated employing a kernel density
estimation using travel areas (polygons and lines) buffered by 20 km. DS: Davis Strait polar bear
subpopulation and management unit; FB: Foxe Basin polar bear subpopulation and management unit;
BB: Baffin Bay polar bear subpopulation and management unit.
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Abundance and demography

Interview contributors described changes in polar bear abundance observed over their lifetime.
Participants also provided explanations as to why polar bear abundance has changed over time
and discussed the various indicators they employ to assess bear abundance. Contributors
commented on the size of family groups (female polar bear with cubs), cub productivity (number
of polar bear cubs produced in a population) and cub survival (number of polar bear cubs that
survive their first year) and discussed changes observed over time in the number of bears
observed for certain sex and age groups.

Observed changes in abundance

In both Kimmirut and Pangnirtung, all participants reported a steady increase in polar bear
abundance observed across their entire area of observation over their lifetime. Many contributors
also described a progressive increase in the abundance of bears observed within or close to their
community starting from around the 2000s. Figure 8 summarizes polar bear abundance trends
reported by contributors during individual interviews conducted in Pangnirtung and Kimmirut.

During interviews, contributors indicated that polar bear encounters in the past were rare. Some
participants reported second hand information and stories from their Elders who explained that
polar bear abundance was lower in the past.

AiMy great gr andf & fathes thad tole gtorigs rofagniry ralathe way down

here [south Okalik Bay] to hunt polar bears and

(Lazarusie Ishulutaqg, Pangnirtung)

fiAccording to the people that have been@!l iving

rarely see polar bears when they were out camping...You know, [Elders] say that when
they were out camping they would barely see bears in those years, now every time we go

out we can see a polar bear, al most every ti me.

All individual and group interview participants (n=35) reported first hand observations pointing to
a general increase in polar bear abundance observed over their lifetime within their area of
observation (Figure 8). Earliest observations of this increase were made in the 1970s in the
Pangnirtung area and in the 1960s around Kimmirut (Table 2).

iThere was not a | ot of polar bears back then

were not going polar bear hunting because there was no polar bears around at that time;
that was around the 60s...And as the years progressed towards the 2000s the population
increased and [we could hunt polar bears] closer to town...It is easier to hunt them
nowadays than it was back then. If you were to go polar bear hunting to either side [you]
would not have a problem harvest i ng one. 0 (Sandy Akavak, Ki mmi

iln those days [70s and 80s] there was hardly
wed see polar bears here and there whereas these days we see them where we go for
seal hunting 30 km out, 40 km out of Pangnirtung. Whereas before, we@ go all the way

down [the Cumberl and Sound] and there would be

in the 90s the polar bear population kind of exploded. The polar bears were interfering
with humans and also with the equipment and up to today they are doing that so there are
a | ot more polar bears than before.o (Johnny
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Table 2. Perception of polar bear abundance trends based on direct observations of individual interviewees from
Kimmirut (n=13) and Pangnirtung (n=14) over their lifetime within their area of observation. Information on polar
bear abundance observed within or near communities (dark green bars) was inductively obtained meaning that
direct questions focused on abundance within or near communities were not consistently asked; therefore,
absence of information on abundance (no dark green bars) within or near communities does not indicate that
participants did not observe an increase of polar bears in the immediate vicinity of their own community.

Legend

No observation (prior to contributor& date of birth).

Polar bear abundance was either low or abundance was not reported.

Increasing polar bear abundance directly observed.

P Increasing polar bear abundance directly observed within or near communities.

Decreasing polar bear abundance directly observed.

Kimmirut 1940s 1950s 1960s

1990s  2000s 2010s

Iltee Temela

Eliyah Padluqg

Jeannie Padlug?

Akeego Killiktee

Anonymous 01

Anonymous 02

Anonymous 03

Joe Arlooktoo

Kooyoo Padluq

Ejetsiak Padluqg

Jawlie Akavak

Sandy Akavak?

Isaac Temela

s

! Participant observed an increase from the 1980s up until five to ten years ago. However, she was unsure about this recent decline
as she did not travel on the land as much over this period. ? Participant observed a slight decline in abundance since the 2000s. He

also reported that polar bear abundance level is still higher today than it was back in the 1960s.

Pangnirtung 1940s 1950s  1960s

1990s 2000s  2010s

Peter Kanayuk

Lazaruzie Ishulutaq

Johnny Mike

Matiusie Maniapik

Anonymous 04

Simeonee Keenainak

David Kooneeliusie

Abraham Keenainak

Leopa Akpalialuk

Meeka Alivaktuk

Davidee Nowyuk

Geetee Maniapik

Wit

Leesee-Mary Kakee

Michael Kisa
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In Kimmirut, group interview discussions also
suggested an increase in polar bear sightings
over time; groups reported the polar bear
population had increased by an average of
approximately 73% since the 1970s and 14%
since 2005 (Figures 8 and 9). Narratives were
highly consistent between the three groups.
For the majority of group interviewees, 2019
(year of the interview) was considered the
year of highest abundance for the population.
However, one group of hunters (Group 1,
Figure 9) reported that peak polar bear
abundance had occurred between the mid-
1980s and the early 2000s in the Kimmirut
area, and that bear abundance then slightly
declined between 2005 and 2018 before
increasing again between 2018 and 2019.
Nonetheless, this group reported that polar
bears were much more abundant today than
they were in the 1950s to the early 1980s.

Figure 8. Group interview contributors participating

in polar bear abundance exercise in Kimmirut. From . .
left to right: Matilde Tomaselli (interviewer), Mikidjuk W€ note that abundance trend information

Kolola, Sandy Akavak and Joannie Ikkidluak. documented though group interviews seems
to reflect a drueb increase in the relative
abundance of polar bears in the Kimmirut

area and not an @pparentbincrease resulting from spatial and temporal changes in land use by

participants and/or temporal changes in geographical distribution of polar bears (see Figures 7

and 14, respectively).

In Pangnirtung, group interviews were not conducted and quantitative information on polar bear
abundance was not collected. However, narratives from individual interviews were highly
consistent: all individual interview contributors from Pangnirtung (n=14) described a major
increase in polar bear abundance observed over their lifetime within their area of observation
(Figure 8).

We also note that Elders interviewed in both Kimmirut and Pangnirtung 7 with the exception of
contributors living on the east coast of the Cumberland Peninsula (in Inuktitut known as dhe area
where the ice never meltsdi mentioned that they did not recall eating polar bears in their young
age or polar bears being a common country food in the past. This further confirms historical low
numbers of polar bears in the Kimmirut and Pangnirtung areas, except for the Cumberland
Peninsula area. Such historical recollections are also highly contrasting with subsequent
observations pointing to a major increase in polar bear numbers over time in both areas.
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Figure 9. Relative proportion of polar bear observations/encounters between 1945 and 2019 as observed
by Kimmirut contributors during group interviews. This information can be used as a proxy for polar bear
relative abundance in the Kimmirut area. Information presented is based on interviews with three groups of
polar bear hunters from Kimmirut (n=3; totalling eight participants).

Explanations for changes in abundance

In addition to provide polar bear abundance observations over time, contributors discussed
reasons that could explain why polar bears have increased in their region.

Many contributors from both Pangnirtung and Kimmirut strongly agreed that harvest quotas and
sex-selective harvest restrictions were primary drivers of an increase in polar bear abundance.

Ailn the past, I remember that the hunters
days could turn into weeks and into months trying to hunt a polar bear back then. Now,
with the system of quotas in place, the bears are coming to the community and | find that
they are getting aggressive toward humans or communities...I find that since the quotas

are in place and sometimes when the quota are finished, the bears seem to know that
they [community members] cannot do anything to them when they are coming to the
community.o (ltee Temela, Kimmirut)

AnMy father helped the RCMP travel from
retired, | took over in 1967 around the last time there were dog teams around. When |
became an RCMP officer, | recall the first time | knew about the quota. There was a quota
of three polar bears to be harvested. Back then, there was no Conservation Officer but it
was the RCMP who enforced quotas and management. This area didn® have a lot of bears
and the RCMP without having knowledge about the population of polar bears because this
area didn® have much at the time they gave a quota of three polar bears. This was in
1967. This is when | first noticed the quota being in place and ever since [polar bears]
have been gradually increasing. o0 (Sandy

p |

Al There are mor e be ardskill aferval, aldespecially iéthey lnaue ¢
a cub, you can only kill a male. That& why there& a lot of polar bears now...they seem to
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show up more in the spring and the fall. In the spring for mating, a lot of males come close
to the land to find females and [l ook] for seal
(Matiusie Maniapik, Pangnirtung)

Al Pol ar bears have iemotallowvedsoshbdtthdmeWeanarsage thene

too good. o6 (Simeonie Keenainak, Pangnirtung)
Some contributors from both communities also explained that observed changes in polar bear
abundance could be linked to polar bear prey availability, sea ice conditions and changes in
weather and climate. Some further indicated that the observed increase in polar bear abundance
within their area of observation could also be related to greater use of coastal areas by polar
bears searching for preys (see also dHabitat and distributionésection).

i Before polar bears] were mostly in the water
[they are] more on land. [They are coming closer to the coast because] there is not enough
ot her ani mals [pol ar bear preys]| her e. Because

Ishulutaq, Pangnirtung)

iMaybe bec&Budectkherfe i ce. . . i ce @mebttossufebtt er now,
that4 how | feel because t helar bearg come doaekto theyui c ker €|
l and. 0 (Geetee Maniapik, Pangnirtung)

il feel there are more bears compared to the
conditions. The hunting areas of the polar bears are not as great as before and their

hunting groundshave expanded. That is why we see more
Kimmirut)

AFrom the knowledge of my ancestors it has al wa

animals will go to the areas where there is plenty of their prey and their main food and it
varies: some years [there are] lots [of animals in an area] and some other years [there are
not] as much. It is the movement of the ani mal s
be around more. o (Jeannie Padluqgq, Kimmirut)

Two Kimmirut Elders shared more recent observations, possibly made within the past 10 years,
of polar bears that were &maller in sized While such observations were not directly linked by
contributors to the potential immigration of polar bears exhibiting a different body size phenotype
from adjacent subpopulations into the Kimmirut area, we believe this possibility cannot be ruled
out (see also &ea ice changesbsection). From contributorsénarratives, smaller body size could
be also a function of shorter interbreeding times or reduced food availability for some polar bears.
fi | have noticed t hat gottedm emalkeeimsize. There seemsttoobe h a v e
more bears wandering around without their mothers or the mother seems smaller and they
seem to be less fat. Some bears are fatter than others but...I dond really remember when

| started to notice the change but lately | have noticed that all polar bears | have seen
seem to be smaller and not as fat...maybe the bears that had lost their mother or
accidentally got lost from their mother tend to be smaller in size because of the nurturing
they did not have growingup . 6 (Joe Arl ooktoo, Kimmirut)
fi I d&dkoow how you would call the polar bears that are not fully grown up yet. | have
seen them alone without a mother. | think they looked small enough that they [should have
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been] with the mother but | have seen them more
Atigtaq. They are slightly smaller than the mother and they are in between these two

categories [Atigtag and Naligtigiit]. | have seen more of them and [I started to] notice this

may be about ten years ag@awlidAkavak\Kenmiu) i dea why

When discussing polar bear abundance, some contributors explained that polar bear abundance
varies between years and highlighted that wildlife abundance follows a cyclical pattern.

AfAnd each year i s diff d&rnonepolar beadrskitan othergyears y ear s t
and some years there® less than others. It& not al ways the same. o0 (Le
Pangnirtung)

i | sgnelly think that the bears will be gone [again]. | am noticing that back in the 60s
and later there was not many polar bears and it was [in the] 80s and 90s that the population
went up and from then I noticed another decline of polar bears, as well as seals. Compared
to the 60s, there are more polar bears today, a noticeable amount more polar bears today
than in the 60s...1 think that the peak of polar bears was between the 80s and 2000 then
around 2000 | noticed a decline. If | was to further graph [the population trend] | think that
the population would likely go back down to what it was in the 60s. It is not due to climate
change that the numbers are the way they are. The bears can live a long time, they are
good hunters and they are able to adapt. They can eat anything, not just ringed seals, sea
weed, [other] seals, berries. Those are possible foods that bears can eat. The graph | draw
isli ke a cycl e t lSandy AkavakpKenmgudi ng. O

Finally, in Pangnirtung, an Elder who used to live in the Cumberland Peninsula (an area where
polar bears have been historically abundant) explained that her Elders used to say that removing
mature polar bear males from an area can lead to an increase in polar bear numbers in
subsequent years. This is because without dominant males, less dominant and juvenile bears
tend to disperse more and immigrate into &acantdareas. This contributor explained that male-
biased sex-selective harvest could therefore be a driver of the observed increase in polar bear
abundance.

Ailregw up around men and | remember a @tory tha
angujuaq] were like the watch for other polar bears, younger polar bears. [Hunters thought

that] when [king polar bears] are gone, younger polar bears or female polar bears would

be going [to] more places without being scared [by the king polar bears]. So today, that®

how itis. | thinkthere& | ess [ king polar bears] watching to
tried] to pass on information to people who are controlling the polar bear harvesting quotas

only for males to be hunted. | tried to tell them not to only hunt males because [king polar

bears] are almost gone. If they are gone, then polar bears will be more everywhere, |

g u e s[Kidg polar bears] were on the watch...Not only males should be harvested. Also

females should be. If all [kKing polar bears] are gone, more polar bears are coming. If

females are harvested more often, i (Leesee-ul d st op
Mary Kakee, Pangnirtung)

Abundance indicators

During individual interviews, contributors referred to four key indicators of increases in polar bear
abundance observed over time: (1) encountering more bears while travelling on the land, and
particularly family groups and juveniles (n=13 in Pangnirtung; n=11 in Kimmirut); (2) observing
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more polar bear tracks while travelling on the land (n=5 in Pangnirtung; n=4 in Kimmirut);
(3) increasing risks of conflicts between humans and polar bears and/or polar posing a greater
safety concern today compared to the past (Pangnirtung, n=9; Kimmirut, n=7); and (4) hunting
trips being now shorter in duration and/or hunters no longer needing to travel as far to harvest
polar bears (n=8 in Pangnirtung; n=7 in Kimmirut).

ifAccording to the peopl e heyhave sken inae beassr they a | | t hei

heard more about bears or heard more tracks being seen, observed. There& more bears
in this areanow. |k now t hat by talking to the people
(David Kooneeliusie, Pangnirtung)

ilt deaems number of bears] is going up more ei
are more used to people...My wife says that they just used to go hiking without any rifles
or anything...but now we are told not to go anywhere without a rifle...Even in the 1980s we
didna really worry that much but lately we are encouraged to go with the rifle for our
protection or to scare off bears.d (Anonymous

w |

t h

0

iNow, pol ar bears even break [into] cabins. Bec

getting more dangerous, going into cabins and tryingt o | ook {Lazarusi¢ ood. 0O
Ishulutaq, Pangnirtung)

AwWhen they pull a name from the bag, whoever
one week. Years [ago], we@ go out, five days [passed] and sometimes we didnd get
nothing because we didn® see anything. [This was back] in the 1970s and early 1980s.
But right now all vyou need is two days, real/l

Indicators one (1) and three (3) were explored in greater depth during interviews (see following
two sections). In-depth probing of indicator one provided further insights into the productivity and
recruitment of the local polar bear population which is key to interpret observations related to
abundance and assess polar bear population health. Indicator three was important to assess the
impacts of increased polar bear abundance at the community and individual levels which
represents crucial information for management decisions.

Impacts ofncreasegolar bear abundance

Many contributors expressed that the observed increase in polar bear abundance has had
significant impacts on their life on the land and in communities (see also &€oncerns over public
safetydsection). Participants reported increased damage to cabins and property attributable to
polar bears in recent years. Some contributors explained that, starting around the 2000s,
residents from Kimmirut and Pangnirtung started to use more fixed cabins instead of tents when
camping on the land due to concerns for their safety around polar bears. Polar bears killed in
defense of life and property were also described as increasing around both communities.
Nowadays, Kimmirutmiut and Pangnirtungmiut have to be alert and prepared to encounter polar
bears anywhere they go.

AYou have teepwatahsat all times. §& hrd to get a rest when youde always
thinking of polar bears, that they might show

i S

y .

u

iNowadays, when we are going camping overnight,

the thought of polar bear. It might show up or it might not. You always have to be
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careful...Even now, in the summer when theyde camping, theyde going to have to make
sure someone is always on the watch...In the spring, when we go seal pup hunting, we
always have to make sure there& someone awake during the night, just so we dond get
attacked by a polar bear...Now when we catch a whale or anything and we are going to

cut it up, we have to have one person on watc

(Lazarusie Ishulutag, Pangnirtung)

ANow it is dangerous to camp in a tent. We do
have aggressive dogs. o0 (ltee Temela, Kimmirut)
Ailn the past 10 year s, everything has really

encounters and we have killed | dond know how many for self-defence. When a polar bear

keeps coming back somebody is going to have to kill it...they may be coming looking for

leftover meat because they cand catch any or maybe they wildl
(Isaac Temela, Kimmirut)

Size of family groups, cplboductivityand survival

Contributors commented on the size of family groups (female polar bear with cubs), cub
productivity (number of polar bear cubs produced in a population) and cub survival (number of
polar bear cubs that survive their first year), and discussed changes observed over time in the
number of bears observed for certain sex and age groups.

During individual interviews, nearly all contributors from both Pangnirtung (n=13) and Kimmirut
(n=11) reported having observed more cubs, females, and/or females with cubs (family groups).
Many explained that increased sightings of females, cubs and family groups resulted from a
general increase in polar bear abundance in the Kimmirut and Pangnirtung areas.

i We see mpweseenonme.btlsan ever...We see them more now, since we see
more bears. o (Simeonie Keenainak, Pangnirtung)

il t hdie seleingwnere females with cubs now because a lot of the males are being
hunted, right. So all | notice is that whenever there® a polar bear close to the community
it® often a female withacubé or a cub by itself.d (Anonymous

Today more common to see polar bears with cubs.

=}

AWithin the | ast five ye anunsberoflpolantmearsischnbiagn hear i
and with more cubs observed. o (ltee Temel a, Ki

AnThe bears that we have encountered seem to be
learned from my Elders [is that] if you do not hunt more females you will have more
females. 0 (Joe Arl ooktoo, Kimmirut)

Al think I have seen more females with cubs.
started to notice more family groups] | think about 15 years ago. [Nowadays] most times
[females] have two cubs and before some had two cubs and some [only] one cub.
[Recently] | see more females with two cubs but we still see single cubs. | think we [have]

see[n] more [females] with two cubs in the | ast

(Jawlie Akavak, Kimmirut)
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When discussing the size of family groups, there was consensus among contributors that females
generally have one or two cubs, and three on rare occasions. Some participants from both
communities (n=9 in Pangnirtung; n=5 in Kimmirut) stated that females with two cubs were most
frequently observed.

iWwe mainly see a |[femal e] bear with two cubs,
(Anonymous 01, Kimmirut)

il Femal es have generally] two cubs and someti me
Pangnirtung)

Some contributors (n=7 in Pangnirtung; n=6 in Kimmirut) also reported having encountered
females with three cubs. According to one contributor who had worked to monitor polar bears in
the Auyuittug National Park over many years, 1993 was the best year for cub productivity in the
Pangnirtung area; that year, he saw females with three cubs and tracks of a female polar bear
with four cubs.

iThe ti me when @seevveopolay marsingaybe ane of them had two little
cubs. Right now, we see 28 [bears] in one day. Maybe 18 of them are with a little

cubéSome of them with one, two or three. Mostly
in spring and summer . o0 (Peter Kanayuk, Pangnirt
AnOnce | have come across a mother and three cul
seen dogs walking on the land because | never saw a mother with three cubs

beforeéNormally they have two cubs or one cub.
seen this only onceé 1t is rare that they get t

(Jeannie Padlug, Kimmirut)

iMe and an old guy, we came from Cape Dorset on
came across the tracks of a mother bear and three cubs. That is kind of rare, usually it is
two or one cubs, but that only one time | saw a mother bear with three cubs. That was
years ago in the 1990s.0 (Anonymous 02, Kimmiru

Some contributors from both communities (n=8 in Pangnirtung; n=3 in Kimmirut) reported the
increased observations of family groups were likely due to harvest regulations protecting females
and family groups (in particular, sex-selective harvesting and restrictions on harvesting denning
bears).

iSeems to have more cubs. The family groups have
to observe polar bears. Mother and cubs have increased a lot since then. One reason for

this is could be that females are not to be harvested and, therefore, they are producing

more cubs...and females with two cubs are seen more regularly now than before, within

the past five years. o (Kooyoo Padluqg, Ki mmirut)

fi B e ¢ a ude aot all@ved to hunt female, cubs, he sees more of that and they@e growing

in population. Female with cubs. o0 (Davidee Nowy
il t hde seleingwnere females with cubs now because a lot of the males are being
hunted, right. So all | notice is that whenever there® a polar bear close to the community
it often a female with a cubéor a cub by itself.
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While sightings of family groups, cubs and females have increased in recent decades,
contributors from both Kimmirut and Pangnirtung did not report any notable changes in cub
productivity and survival over the years. According to results from proportional piling exercises
conducted during group interviews held in Kimmirut, there was no difference in litter size and cub
survival between the contrasted time periods (around 1990, around 2005 and 2016-2019;
Figures 10 and 11). Around Kimmirut, mothers were observed more commonly with two cubs-of-
the-year and two yearlings (Figure 11). While quantitative information on litter size over time is
available for Kimmirut only, contributors from Pangnirtung offered qualitative observations related
to changes in cub productivity and survival over time. Nine contributors reported that throughout
their lifetime female polar bears with two cubs were more commonly observed. Three participants
further specified that while more family groups had been observed in the Pangnirtung area, they
had not noticed any changes in family group size (both females with cubs and females with
yearlings) over time.

ﬂ Ao e ‘ " : @ -
Figure 10. Mikidjuk Kolola (left), Sandy Akavak (centre) and Joannie Ikkidluak (right) participating in
proportional piling exercises on cub productivity and survival around Kimmirut. Contributors expressed the
relative proportion of family groups they had observed with one, two or three cubs using piles of beans
distributed along an axis picturing three family group types (female with one cub, female with two cubs,
female with three cubs).
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Figure 11. Relative proportion of cubs-of-the-year [COYs] (A) and yearlings (B) observed per female ( | )
polar bear with COYs and yearlings, respectively, observed over three time periods (around 1990, around
2005 and last three years [2016-2019]) in the Kimmirut area. Percentages were derived from proportional
piling exercises with three groups of contributors from Kimmirut (n=3; totalling eight participants). Each
group reached consensus on the relative proportion of each type of family groups observed over three time
periods. Final percentages were calculated using mean values across the groups. While there was some
variability in proportions identified by the three groups within the same time period, each group was
consistent in reporting no changes in litter size over time.
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Distribution and habitat

Contributors shared observations on the historical and contemporary distribution of polar bears
around Pangnirtung and Kimmirut. They indicated that more polar bears have been observed
near communities and offered explanations as to why this phenomenon may be happening.
Contributors also shared perspectives on what constitutes a @oodd polar bear habitat and
commented on polar bear seasonal distribution. They reported changes in sea ice observed over
their lifetime and discussed potential effects on polar bear distribution. Finally, participants
discussed polar bear denning behaviour and identified denning areas.

Polar bear distribution over time

Contributors shared perspectives on the changes in polar bear distribution observed over time
with their areas of observation. Perspectives from Kimmirutmiut and Pangnirtungmiut are
presented separately below.

Kimmirut

Through proportion piling exercises conducted with three groups of contributors from Kimmirut
(Figure 12), we were able to map polar bear relative distribution within participantsérange of direct
observations over time (Figures 13). Relative proportion of polar bear sightings was used as a
proxy for polar bear distribution and provided insights into differences in polar bear relative density
at different locations. Observations on polar bear distribution around Kimmirut are available for
four time periods: (1) during the 1960s; (2) during the 1990s; (3) around 2005; and (4) over the
last three years (2016-2019). Table 3 offers a descriptive summary of historical polar bear
distribution around Kimmirut. Narratives from individual interviews were consistent with
information collected during group interviews (Figure 13).

b\ﬂ\q‘\‘#,- B —A&@i*l‘ﬁa—

| (ABout 30 VEARS AGo)

%Gy A Bp en

Figure 12. Jawlie Akavak (left) and Eliyah Padluq (right) participating in mapping and proportional piling
exercises on polar bear distribution around Kimmirut. Participants expressed changes in the distribution of
polar bears they had observed over four time periods using piles of rice distributed over topographic maps.
Through discussions, participants from each group reached consensus on the relative proportion of polar
bears they had observed in specific areas during each time period.
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Figure 13. Polar bear relative distribution in the Kimmirut area between the 1960s and 2019 as reported
by contributors during group interviews. Information presented is based on interviews with three groups of
polar bear hunters from Kimmirut (n=3; totalling eight participants). From each time period considered, data
points were obtained from mapping and proportional piling exercises and were transposed on QGls along
with the dange of direct observationsd obtained by aggregating areas of observation of individual
participants (n=8) (see also Figure 7). Heat maps were generated for each time period by averaging
distribution information provided by each group and employing a kernel density estimation with data points
buffered by 10 km.
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Table 3. Descriptive summary of historical and contemporary polar bear relative distribution and relative
abundance in the Kimmirut area. Table content was developed by coupling information presented in
Figure 13 with group interview results related to polar bear relative abundance (represented under the polar
bear icon as a progressively increasing bar).

Period

Polar bear relative distribution around Kimmirut

1960s

Although in the 1960s encounters with polar bears were rare, about 60% of the
encounters happened along the south shore of the Meta Incognita Peninsula
particularly towards its eastern tip. That area was also a known denning site for
female polar bears (see ®enningbsection). About 15% of bears encountered were
observed close to Markham Bay and about 25% were seen close to the community.

1990s

By the 1990s, the number of polar bear encounters had substantially increased and
about 75% of bears encountered were observed distributed along the south shore
of the Meta Incognita Peninsula (from Barrier Inlet to York Sound) and in Markham
Bay. The remaining 25% of polar bear encounters occurred close to the community,
especially in White Strait and around Big Island.

Around
2005

From the 1990s until around 2005 polar bear numbers continued to increase and,
around 2005, about 77% of polar bear encounters took place along the south shore
of the Meta Incognita Peninsula (30%) and in Markham Bay (47%). The remaining
23% occurred between White Strait, Big Island and the inlets located close to town.

2016-
2019

During the 2016-2019 period, about 73% of polar bears encountered were observed
along the shore of Meta Incognita Peninsula (32%) and Markham Bay (41%) while
the remaining 27% were observed between White Strait, Big Island and the inlets
in close proximity to the community.

Around Kimmirut, common areas where contributors reported encountering polar bears were:
Markham Bay, Big Island, White Strait, Middle Savage Islands, south shore of the Meta Incognita
Peninsula, and the floe edge.

il

my

experience there are more bears

Incognita Peninsula]. The further you go down [along the coast], the more
bear s éWhen e are goingy forther down [along the coast of Meta Incognita
Peninsula] you can see more bears. [In general] there are more bears here [in the
Markham Bay area] and here [along the coast of Meta Incognita Peninsula] and polar
bears do travel so whenever they come around [closer to town] we see them. | guess [in
Markham Bay and along the south coast of the Meta Incognita Peninsula] there& more
seal population and more sea ice and there [are] more polynyas and of course the polar
bears

t ake adv(Anoryrmogs03, Kilmmituth at . 0

around

Figure 13 and Table 3 illustrate that while the abundance of polar bears kept increasing in the
Kimmirut area between the 1960s and 2019, their distribution does not seem to have substantially
changed during this period within contributorsérange of direct of observations (which has also
remained stable over time around Kimmirut; see d@emporal and spatial scope of Inuit
Qaujimajatugangit6 section). In particular, since the 1960s, group interview contributors had
observed higher numbers of polar bears (about 70-80% of the total) along the shore of the Meta
Incognita Peninsula (from York Sound to Barrier Inlet) and in Markham Bay. From these

41



observations, it appears that the probability of polar bear encounters within or close to the
community area has increased with time (from the 1960s to 2019) as a function of increased polar
bear numbers rather than as a result of shifts in polar bear distribution within participantsérange
of direct observations.

Pangnirtung

In Pangnirtung, group interviews were not conducted and quantitative information on polar bear
relative distribution was not systematically collected. Nonetheless, combining narratives from
individual interview contributors (n=14) allowed to produce a qualitative account of polar bear
distribution over time within participantsdareas of observation. Figure 14 and Table 4 offer a
summary of temporal changes in polar bear distribution and polar bear harvesting areas in the
Pangnirtung area.
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