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EXECUTIVE 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 ïincluding abundanceï of polar bear populations is critical for 
effective polar bear management. In Nunavut, sustainable polar bears harvest quotas are 
established using both Inuit Qaujimajatuqangit (IQ; Inuit traditional knowledge) and Western 
scientific information.  

This project aimed at gathering and documenting Inuit Qaujimajatuqangit on polar bear health 
around the communities of Kimmirut, Pangnirtung and Iqaluit, 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 Qikiqtani region 
of Nunavut (Figure A), with support from the Amarok Hunters and Trappers Organization.  

We documented Inuit Qaujimajatuqangit 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 ïwhich 
allowed obtaining quantitative informationï 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 Qaujimajatuqangit 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 órange of 
direct observationsô represented 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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Figure A. Study area within the Davis Strait polar bear subpopulation and management unit. In the legend, órange of direct observationsô (dashed 
area in map A) refers to the geographic extent of the ecological observations made by participants interviewed as part of this study.
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Given that Inuit Qaujimajatuqangit 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. Nanuq 
was described as a mighty, intelligent and resilient animal that must be both respected and feared. 
Participants explained that Inuit Qaujimajatuqangit 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 ïmainly by womenï 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=31) 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 ótrueô increase in the relative abundance of polar bears 
in the Kimmirut area and not an óapparentô increase resulting from spatial and temporal changes 
in land use by participants and/or temporal changes in geographical distribution of polar bears 
within participantsô range of direct observations. 

 
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 number of group interviews ónô from which the information was obtained through 
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 time2. 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 seem óósmaller in sizeò were also reported. While contributors did not directly link 
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 ïfrom the 1960s to 2019ï 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 ïrather than shifting itï into central and upper Cumberland 
Sound, closer to the community, since around the 1990s. These observations also point to a ótrueô 
increase in polar bear abundance in the Pangnirtung area rather than an apparent increase 
resulting from a shifting distribution within participantsô area 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) were estimated using the indicators óCOY litter sizeô 
(number of COYs per female) and óyearling litter sizeô (number of yearlings per female) assessed over the 
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 ïwhich also tend 
to be more aggressive than adultsï 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 ógoodô polar 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 ïnotably because polar bears use 
sea ice to hunt sealsï 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 nanuq 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).  

 

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 now 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 ïthe main resource polar bears rely on throughout the yearï 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 óhealthyô polar 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 óskinny bearsô 
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 ófatô to the óaverageô type compared 



 

xxi 

 

to levels measured in previous time periods (Figure D). Importantly, most polar bears being 
observed today in the Kimmirut area remain in ógoodô body condition and óhealthyô: 94% (range: 
92-96, n=3) of polar bears observed by group interview contributors over the 2016-2019 period 
exhibited óhealthyô fat levels (óaverageô, ófatô or óvery fatô body condition) and 91% (range: 85-95, 
n=3) of polar bears observed over the same time period were described as overall óhealthyô 
(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).  
 

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 óunhealthyô and that 
bears with body condition types 3, 4 and 5 were óhealthyô polar bears. 
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Figure E. Relative proportion of óhealthyô vs óunhealthyô polar 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 
óhealthyô vs óunhealthyô polar 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 óhealthyô 
and three noted that bears are not as óhealthyô as 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 harvested4. 

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 IQ 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 ïwhich could be early signs of changeï 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) ïmale 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 Qaujimajatuqangit 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. 
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əƕɚ̗ʁȼʼ̗ 

əɖ  ̗ɔˢʼǠƗʼ̗ ƗǿƗ̗ǧ̗ǢȷǸ ǃ˚̗ǊɼɧƜɔ̕̕ǠȞȕǢɔǸ ƕȄʼƕɔ̴̗̕ɔ Ɯɍȼɩ ǃɍȼ˘ƗȝʿƗʼ̗ 

ƕɖ̧ɖǸ. ɖə˩ɍȷ ƕɖƕǸ ȄǠǸǠʁȼʼǸ Ɯɍȼɩ Ɯ̡ʼȷȕ ̕Ɨʺȼɔ̗Ǩ̗ǊɼɧƜʁȼǛɩǠȕ əɖƕǸ ȷȕʇɖǸ 

ǧȁ̕Ǹǧ̗ʁȼʿ̡ǸǠȟǸ Ɯ˫Ḁ̇̄ɢɔǸ Ɯɍȼɩ ȼ̕ƕ̕Ǹǧ̗ʁȼɔ̡ǸǠȟǸ. ǢǿʁƜɩȝǸ ̕ɖƕ̡ǸǠƜˢɔˢȹǸ 

̕ɖƕ̥ɔ̡Ǹ ðƕɬƗǛɩɔ ƜȷʄǠȝɔ̡Ǹð əɖƕǸ ǃɍȼ˘Ɨʼ̗ ƜǣǠ̗̕ǢȕȁǸ əɖƕǸ ȷȕʇɖǸ 

ƜƗɬǸǠɔƜˢɩɔ. ɖə˩ɍȷǸ, ƜʼДɢɔƜˢɩǠȕ əɢɖȕǧƗʼ̧ə̗ǢɖǸ ǿȳɧƗʼǸ ʆ̗ǿǧƗɬƗ̗ǢǸ ƜǢ̴̗ȝǸ 

ǧȼƕɢɔȕ ƕɖƕǸ ̕ƗʺȼʿǢ̡̕Ǹ Ɯɍȼɩ ̕ǛɩɚǸ ʃəǢƕɢəɧ˘ɔȕȁǸ ǢȕʁƗȼːʼǠ̡Ǹ. 

ǃɧ˘Ɯ̗ Ǣ˞Ȣ̗̕Ǣ̗ ȄǠ̗ʃƕɔƜˢɩɔ Ɯɍȼɩ ǠǠ˝Ɨʁ˘ɩȝǸ ƕɖƕǸ ̕ƗʺȼʿǢ̡̕Ǹ əɖƕǸ 

ƝɢɔƜ̗̕ǧƕɧȼɔ̡Ǹǧ ̕ɖƕɢɔ˘ʿ̡ɢɖǸ ̕ɔǧ̡ɢɔǸ ɖəɨǸ ǿɍȷ˚Ǹ, Ǌ̧ɔ̗ǣ̗ Ɯɍȼɩ ƕ̕ɩƕǸ, 

ɖə˩ɍȷ, ƕȄʼƕɔƜ̗Ǣɔȕ ƜƗɬǸǠɔˢȹǸ ƕʃȼɧƗ˘ɔˢɔȕ Ɯɍȼɩ ̕ɖ̗ǣ˘ɔˢɖǸ Davis Strait-ȷǸ ɖəƕǸ 

̕ǛʁƗɔ̡ɢɔǸ. ǃɧ˘̕ǠḨ̌ɔȕȁǸ ̕ƗʺʆƕɔˢȹǸ ǃɧ˘Ɯ̣ɬƗ̗Ǣ̗ ǃɧ˘̕ǠȝǛɩȝǸ ȄəǧȷǸ Ȣ˫ȼȕȁǸ 

(ȄəǧȷǸ Ɯ˫Ǡɧ˘ʺȕȁǸ Ɯɍȼɩ ʁɬƗǛ Ɯʁːʺ̗ǊɼɧƜʼɧ˘ʺȕȁǸ), ɖə˩ɍȷ Ȣ˫ȼȕȁǸ (Ɯ˫Ǡɧ˘ʺȕȁǸ), Ɯɍȼɩ 

ɖəɧ̧ȷǸ ƘȼʼˢɔƜ̗ǠȕȁǸ ɖəɧ̧ɔǸ Ǌ̧ɔ̗ǣ̗ Ɯɍȼɩ ǿɍȷ˚Ǹ ̑ǿ̗Ǩɩ̧ȷǸ ɖə˩ɍȷ (Ɯːʺ A).  

ǠǠ˝ƕɬƗ̗ǢȟǸ ƕɖƕǸ ̕ƗʺȼʿǢ̡̕ɢɔȕ ǃːʼǠ̗̕Ǣɔȕ əɖƕǸ ǃ̗̓ʁ˘ʿ̡ɢɖǸ ǃɍȼ˘ƗȝʿƗʼɔȕ, 

ȼ̕ƕɢɔˢȹǸ ƜǢ̗ǧƗ̕Ǹǧ̗Ǣɔȕ, ̕ ɖƕ̡ǸǠƜˢɔ̡ɢɖǸ, ǃ˚̗ǊɼɧƜɔ̕ˢɔˢȷȕ, Ɯɍȼɩ ƜƗɬǸǠɔˢȷȕ 

ƜːʺȞДǸǢȕȁǸ ƜǧƗʁƗǛɩȝǸ Ɯɍȼɩ ȄǠˢȼǛɩȝǸ Ɯǃ̗ʃƕɔˢɔǸ ǃʿƗʼɔȕ Ɯɍȼɩ ƕɬƗɬƗ̗ǢɔǸ 2019-ȷǸ 

35 ƕɖƕǸ Ǌ̧ɔ̗ǣˢȷǸ Ɯɍȼɩ ǿɍȷ˚ɍȷǸ. ƜǧƗʁƗ̕Ǹǧ̴̗ȝǸ ƕɖƕǸ Ɯǃ̗ʃ̗ǧƗɬƗ̗ǢǸ ǧȼƕɢɔǸ 

ɖəɧ̧ɔƗɬƗ̗Ǣ̗. ȄǠˢȼǛɩǠȕ Ɯǃ̗ʃ̗ǧƗʼǸ - ǃʼ̧əɬƗ̗ǢǸ Ɯȷʃɔȕ ǢǿʁƗȼːʼǠɔȕ - 

ǿɍȷ˚ɍȷǢƕɢəƗɬƗ̗Ǣ̗, ȄǠ̸̴ȝǸ 15-̣ɬƗ̗ǢǸ (ƕɬƗʼǸ 7 ƜǧƗʁƗ̕ǠȝǛɩȝǸ Ɯǃ̗ʃ̗ǧƗʼǸ Ɯɍȼɩ 8 

ɖǨǸ ƕɬƗ̕ǧƗɧɬƗ̗ǢǸ) Ɯ˧ȕ̴ȝǸ ʁǧȼƕǸ ȄǠˢȼǛɩǠȕ: ǃ̥ʃǸ ȄǠˢȼʼɔǸ ƕɬƗɬƗ̗ǢǸ Ɯ̣ǡǸ 

əɖ̗ʁƗ̗ǡǸ Ɯɍȼɩ ƜǧʁˢȷǸ ƕɬƗʼ̕ɬƗ̗Ǣ̗ Ɯˢəˢȷȕ əɖ˝̡ɢɔȕ ʆɩɍȼ̗ʆƕ̕Ǹǧ̗Ǣ̗. ȄǠˢȼɩȝǸ 

Ɯǃ̗ʃ̗ǧƗɔƜ̗ǢɖǸ ǊˢəƗǧƗɬƗ̗ǢǸ Ǌ̧ɔ̗ǣˢȹǸ ɖ̗̗̕ǠǧƗɬƗ̗Ǣ̗ ǿȳɧ̗̕ǠǸǠɔ̥ɖǸ 

ɖ˫ȳʼƜˢə̗-19. ƗǿƜȕʇ̥ɔǸ 2021, ʁ˩ɼɧ̗ǋ̣ʼǸ ̕ɖƕ̥ɔƗʼǸ ǢɔʿƗɬƗ̗ǢǸ ƕɬƗ̕ǧƗʼɖǸ 

əɩəƕˢɔƜˢɩɔȝǸ ɔǛɧƗǠȝ̕ǸǧɬƗ̗ǧ̡Ǹ, ƕɬɧƗǠʿƗɬƗ̗ǢǸ ǧȳ˩ ̥ƗɔǛȅȹǸ. ǃɧ˘ƜˢȹǸ 

ǃ̕ǧƗɬƗ̗ǢǸ 24 Ɯ̣ǡǸ Ɯɍȼɩ 11 ƜˢəƕǸ ƗǿƗ̴̗̕Ǡȕ Ɯȁɢɔ̡ɢɔǸ 40 ̕ɔǧ̥ɔǸ 80 

̕ɔǧ̡ɢɖǸ. əɖˢɔȕ ̕Ɨʺȼɔ̗̕Ǣɔȕ Ɯǃ̗ʃ̗ǧƗɬƗ̗ǢǸ ǿɍȷ˚ˢȷƗǧƕǸ Ɯɍȼɩ Ǌ̧ɔ̗ǣˢȷƗǧƕǸ 

əɢɖ̕Ǹǧ̗ʁȼʼǸ Ɯɍȼɩ ƝȕǢ̴̗ȝǸ (Ɯ̣ǡǸ), ̑ ʁɧ˘Ɯ˘ʿƗǛɩǠȳɩ (ƜˢəƕǸ), Ɨ˯˫ɪɢɕǸ 

ɖəɧƜ̗ʁȼȢʼȕǢɖǸ. ̕ Ɨʺʆƕɔ̗̕ǠɼɩȝǸ ƕɖƕǸ ̕ƗʺȼʿǢ̡̕Ǹ ǢɔʿƗɬƗ̗ǢǸ ƕȄʼɬƗ̗ǢɔǸ 

ə̧ȷɔ̗ ƜǢ̗ʁȼʿ̡ɢɔȕ əɖƕǸ ȷȕʇɖǸ, ǃɬȕǧƗǸǠɼɩȝǸ Ɯɍȼɩ ̑ʁɧƜ̣ǠɼɩȝǸ, Ɯɍȼɩ 

ƜǢˢɔȁȝʿ̡ɢɔǸ ɖəȷƗǧƗǛɩǠȕ Ɯɍȼɩ ƕ̡ˢ˝ʿȳ˧ȝǛɩȟ. ƕɬ̡Ǹ ̕Ɨʺȼɔ˘ʿƗʼǸ ǃʿƗɬƗˢȷʼǸ 

ȼ̕ƕǠɔǸ, ƕɢə˘ʿƗʼɔǸ Ɯɍȼɩ ɖəɧ̧ȷƗǧɔȕ. ǃ˚̗ǊɼɧƜɔ̕̕ǠȞȕǢɔȕ ̕ƗʺʿƗʼǸ ƕȄʼɬƗ̗ǢɔǸ 

ǃʿƗɬƗ̗ǢǸ ̕ɔǠȝʿ̥ɔƗʼǸ 420 ǿɭȷǧƕǸ ƕɩƜɔǸ ɖəɧ̥ɢɔǸ, Ɯɍȼɩ ̕ƗʺʿƗ̗ȄƗǧƗʁȼʼɔǸ 

Ɨ̕ƗʁƗʼǸ 1940-̡ɢɔǸ ǃȝƜ̗ʁȼʼǸ (ǧȁɩȟ ƕɔƗʼǸ ǧȁ˯˧ƗȢʼȕǢǸ Ɯːʺ A-ȷǸ). 
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ǠǠ̗ʁȼʼ̗ A. ̕Ɨʺʆ̗ǧƗʁȼʼ̗ ǧȼɢə ̑ǿ̗ǧɪǛ ƜȁǿǸǢƕɼɩ ɖə̥ǧ ƕǿ˝ʆ̥ɢɔ əɖƕǸ Ɯȷʄɔ̡Ǹ Ɯ˧ǸǢ̗ʁȼʼȕ ƜƗɬǸǠʺ̡ɼɩ. əɩəƕ̗ʁʼ̗, ôƕɔƗʼǸ 

ǧȁ˯˧ƗȢʼȕǢǸõ (Ɯ˧ȕǢ̗ʁȼǛɩȝǸ ǠȁɧƜ̗ǢǸ ɖəЖƜ  ̗ A-ȷǸ) ǃːʼǠ̗̕Ǣ̗ ɖəƗǛ ǠǿƗǠʁȼɔ̥ ǃ˚̗ǊɼɧƜɔ̕̕ǠȞȕǢɔȕ ̕Ɨʺ˯˧ƗʁȼʼɖǸ ƕɬƗ̕ǧƗʼɔǸ 

Ɯǃ̗ʃ̗ǧƗɬƗ̗ǢɖǸ ̕ƗʺʆƕɔˢȷǸ.   
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ǧȳ˫ɔ əƕɚ̗Ǡ̗ǧ˩Ǹ ̕Ɨʺȼɔ˘ʿƗʼ̗ ǢɔʿƗɬƗ̗Ǣ̗ ƕɖ̧ɖǸ ǃɧ˘ƜˢȹǸ ƕȄʼ̗ǢɖǸ 

Ɯǃ̗ʃ̗ǧƗǠɼɩȝǸ, Ɯɍȼɩ ǃːʼǠ̗̕ǢǸ ̕ƗʺʆƕɔˢȹǸ əɖƕǸ ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɖǸ ƕɖƕǸ 

̕ƗʺȼʿǢ̡̕ɢɔȕ ǧƗǢȢƗʼǠȟǸ. ̕ ƗʺʆƕɔˢȷǸ, əɖƕǸ ̕ɖƕɢɔ̡Ǹ ƕʃȼȝʿƗɬƗ̗Ǣ̗ ƕɩƕǸǣ̥Ǜɩȟ 

ƜǧƗʁƗǛɩȝǸ, əɖˢɖǸ Ɯɍȼɩ ǃ˚̗ǊɼɧƜɔ̕̕ǠȞȕǢȕȁǸ. ̕ ƗʺʆɬƗ̗ǧ˩Ǹ əɖƕǸ ̕ɖƕɢɔ̡Ǹ 

ƕʃȼȝǛɩȝǸ ̕ǛʁƜˢʼƕǸ, ʄˢɩ Ɯȷʄɔ̡Ǹ Ɯɍȼɩ ƜˢəɼɩƕǸ Ɯ̣ʆɼɩƕɼɩ Ɯɍȼɩ ƗǿƗ̡Ǹ, 

ƕɔȝ̕Ǹǧ̗ǧ̡Ǹǧ ̕ɖƕɢɔ̡Ǹ Ɯɍȼɩ əȹИƗʁȼ̕Ǹǧˢɔ̡Ǹ, ɔ˘̕Ǹǧ̗ǧ̡Ǹ Ɯɍȼɩ 

ɔ˘ʿȕʆ̗ʁƗ̗ǧ̡Ǹ ȼɔȼɔ̡Ǹ, Ǡȷ̡Ǹǧ ̕ɖƕɢɔ̡Ǹ Ɯɍȼɩ ƕɖƕɼɩ əɖƕɼɩ ǠǿƗǠːʼǠ̕Ǹǧˢɔ̡Ǹ, 

ƕɬƗǛɩǠȕ Ǣ̓̕Ǹǧˢɔ̡Ǹ Ɯɍȼɩ ƝɢɔƜ̗̕ǢǸ.  

ƕɖƕǸ ̕ƗʺȼʿǢ̡̕ɢɔǸ ƕɬƗ̧ȼǧ ƜȷʃƕǸ (ǃ̗ȁʁ˘ʿƗʼȹǸ ǃɍȼ˘ƗȝʿƗʼǸ, ƜǢ̗ǧƗ̕Ǹǧ̗ǢǸ, 

ǃǸǧƗʼȕȁǸ, ɖəˢʼƜˢȷǸ ǧƗǢȢƗʼǸ, Ɯɍȼɩ ǃ˚̗ǊɼɧƜɔ̕ˢɔˢȹǸ ̕ƗʺʿƗʼǸ) ƜȕǢƜːʼǠɔ̡Ǹ 

Ǆ̗ǧƗʼ̧əД̸̴Ǡȕ, ƕɖ̧ɖǸ ̕ƗʺʿƗʼǸ əɖƕǸ ǃ˚̗ǊɼɧƜɔ̕ˢɔ̡ɢɖǸ Ɯɍȼɩ 

ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɖǸ ǧƕȼƗ̕ǧƗʼǸ ƕɬȝʿƗǛɩǠȕ ̕Ɨʺȼɔ˘ʿƗʼɖǸ ǃ̗ȁʁ˘ʿƗʼȹǸ Ɯɍȼɩ 

ǃ˚̗ǊɼɧƜɔˢȹǸ ǃɍȼ˘ƗʼǸ əɖˢɖǸ, Ɯɍȼɩ ƕɖƕǸ ǧƗǢȢ̡Ǹ əɖƕǸ ȷȕʇɖǸ ƜƗɬǸǠɔˢȹǸ Ɯɍȼɩ 

Ȅȼȝʿ̕ˢɔˢȹǸ. ȄȼȝʿƗɩƜɬƗ̗ǢǸ ǃːʼǠ̗̕ǢǸ ̕ƗʺȼǠǸǠɔƜˢɩǠȕ ȄʼʁʼȕȁǸ Ɯɍȼɩ ʁ˩ɔȕʆȷǸ əɖƕǸ 

ȷȕʇɖǸ ̕ƗʺʆƕɔˢɔǸ, ̕ ƗʺȝƜ̕ǸǧˢɔˢȹǸ, Ɯɍȼɩ ƜƗɬǸǠɔˢȹǸ ƕʃȼɧƜ̣ɔƜ̗ǢɖǸ. 

ǃɍȼ˘Ɨɔ̡Ǹ əɖƕǸ ɖə˩ɍȷǸ ƕɖ̧ɖǸ 

Ɯǃ̗ʃ̗ǧƗʼǸ ǃɍȼ˘Ɨɔ˝ƕɬƗ̗ǢǸ ƕɖƕǸ ǃ̗ȁʁ̡ɢɖǸ əɖˢɔǸ, ƕɧǧ˘ʿƗːʼǠ̡ɢɖǸ Ɯɍȼɩ 

ƕɧ̗ȁʁ˘ʿƗʼɖǸ, Ɯɍȼɩ Ɨ̕Ɨʁ̕ɬƗ̗ǢǸ ǧƕǛʃȼɔȷǸ Ƚɢəȹɼɩ ̕ɖƕɧƗ̕Ǹǧˢɔ̡ɢɔȕ əɖƕǸ ȷȕʇɖǸ. 

əɖ  ̗Ɨ̕ƗʁƗɬƗ̗Ǣ̗ ʆДʼƜɪɔ̥ɖǸ, ̕ Ɨʺȼɔ̥ɖǸ Ɯɍȼɩ ƜʼДǸǢ̧əˢɔ̥ɖǸ ɔˢʼǠƗǛɩɔ 

ǧȼƕɢɔǸ ƕȕǃȟʃȳ˧Ɨʿ˘Ɯ̗̕Ǣ  ̗Ɯɍȼɩ ȄǛǃƜȝʿƗɩɔ. ƕȄʼɬƗ̗ǢǸ Ɨ̗̕ǢǸ ƕɖƕǸ ̕ƗʺȼʿǢ̡̕Ǹ 

ǃɍȼ˘ƗǠǸǠʼǸ ɔˢʼǠɔȕ ǃ̕ǸǧˢɩǠȕ ǃʿ˘Ɯ̗̕ǧƕɢə̡ɢɔȕ, ǃЖƜ˘̕ǸǧДɼɩȝǸ əɖƕǸ, ɔ̑  ̥

Ɯ˧ȕǢ̗ǧƗɩɔ Ɯʁ̡ɢɖǸ ƕɖ̧ɖǸ, Ɯɍȼɩ ǧȼƗ̥ȷƜ̗ǠǸǠǸǧƕɧɩɔ.  

əɢɖȕǧƗʼ̧ə̗Ǣɔȕ ǿȳɧ̗̕ǠǸǠɔƜʇ̗ǠɼɩȝǸ 1960-̡ɢɔǸ, ƕɖƕǸ ȼ̕ƕǡǸ əɢɖḩ̌ə̕ǸǧɬƗ̗ǢǸ 

̥̕ȕȁǢƕɢə̗ ƗǿƗǛ ƕɩƜɔǸ, ƕɬƗǛɩǠȕ əɖƕǸ ̕ǧЖǠȞǸ (ƜˢəɼɩƕǸ ƜǠ̗ǧ̗̕ǢǸ) Ɯɍȼɩ 

ʁǠ̡ɢɕǸǢɔȕ ƜˢəɼɩˢɔǸ əɖˢɔǸ. ǃɩƜ̗ǢȷǸ Ǌ̧ɔ̗ǣǛ ̕ɔǧ̥ɔǸ, ƜˢəɼɩƕǸ ʁǠ̡ɢɕǸǢɔȕ 

əɖ̗ʁƗ̕ǸǧɬƗ̗ǢǸ Ȅə̧ə̥ɔǸ ʁȳʿ̡ɢɔǸ Ȅɍǅɬɢ ƕȼ̥ɔǸ (Cumberland Peninsula). ǧƕǛʃȼɔ, 

əɖƕǸ ɔ̡̑Ǹ Ɨ̗ʃ̡ɼɩ ǢɔƗ̗ȄƗǧƗ̕ǸǧɬƗ̗ǢǸ ̕ǧЖǠȞɖǸ Ɯɍȼɩ ̑ɍȷȝʿƗʼɖǸ ɔ˘ǠǧƗǛɩǠȕ, 

əɖ˝ƕǸ Ɯɢɖ˞ɧƗ̗ǧƗ˫ȕ̴Ǡȕ, ƝɼɧƜ˘ʿƗǛɩǠȕ Ɯɍȼɩ ǿǆǠȝʿƗɔƜˢɩǠȕ. əɢɖȕǧƗʼ̧ə̗ǢǸ 

ǿȳɧ̗̕ǠǧƗɧˢȼǧ Ɯɍȼɩ ȀəƗʿɧƗ˝ʃ̕Ǹǧɧ̴̗Ǡȕ əɖ˝ˢɖǸ ƜʁƜЖ̗ʁɔ̕ǸǠƜɬƗ̗Ǣ̗ 

əɢɖȕǧƗ̕Ǹǧˢɔ̡Ǹ Ǌ̧ɔ̗ǣȷǸ Ɯɍȼɩ ǿɍȷ˚ɍȷǸ. əɢɖȕǧƗ̕ǸǧˢɕǸ ƜʁƜЖɬƗ̗Ǣ̗ ̕ȁǠȕȁȷǸ Ɯɍȼɩ 

ǧȁʿƗʿ˞̥ǧ ƗǿƗǛ ƕɩƜɔǸ ʄˢɩ ƗǿƗȕȁǸ ƜƗʿȕȁɼɪɢɕǸ, Ɯ̣ʆɼɩˢɔ̦̗ ǃʼȼ˫ȕ̴Ǡȕ (Ɯ̡ ʼˢʼƜɔȕ 

ƕɢəˢɔǸ əɖˢɔǸ Ɨ˯˫ɪɢɕǸ Ɯ̣ʼƜ̗) Ɯɍȼɩ ǿȳɧ̗̕ǠǧƗɧ̴̗Ǡȕ ̕Ǜʁɔȕ əɢɖȢȕʆɖǸ. ƕȄʼɬƗ̗ǢǸ 

ǧȼƕɢɔǸ ɖəɨ̧ɔǸ Ɨ̕ɬƗ̗ǢǸ ̕ǧЖǠȞǸ ƜǠ̗ǧ˙Ǹ Ɯɍȼɩ ʁǠɕǸǢǸ ƜˢəɼɩƕǸ 

əɢɖȕǧ˘ʿƗ̕Ǹǧ˚̧ɕ̗ǢǸ. 

ƗǛɩȷ, əɢɖȕǧƗ̕Ǹǧɧ̗ǢǸ ɔ̡̑ɢɖɩƜ̗ Ɯɍȼɩ ̑ʁ̡ɢɖǸ. əɖƕǸ ƕɖƕǸ ɔ̑ȝʿ̡Ǹ ǿʁƜɔ 

ȀəƗʿɧƗ˚ǧƗ̧ȷʼǸ ɔƗ˧Ɯȕʆ˘ǛɩȝǸ əɖ˝ƕǸ Ɯɍȼɩ ƜƗɼɬ˚ːʺ̕ǸǧˢɔˢȹǸ əɖ̗ʁƗ̗Ǣɔȕ. ǿɍȷ˚ɍȷǸ 

Ɯɍȼɩ Ǌ̧ɔ̗ǣȷǸ, əɖ˝ƕǸ ɔƗ˧̗ǧƗ̕Ǹǧ̗ǢǸ Ɨ˯˫ɪɢɕǸ Ɯɢɖ˞ɧƗ̗ǧƗǛɩǠȕ, ƝɼɧƜ˘ʿƗǛɩǠȕ 

Ɯɍȼɩ ̑ǃȝʿƗǛɩǠȕ. ǿʁƜɔ, ƜȷʃǸ ƕȄʼɬƗ̗ǢǸ Ɨ̗̕ǢǸ Ɯǿ̡ɢɖǸ ȀəƗʿƕǸ Ɯ̡ɩƜ˚̧ɕ̗ǢǸ 

əɖ˝ˢɖǸ, ǧƕȼɢəȹǸ əɖ̗ʁƗɩƜ̕Ǹǧ˚̧ɕ̴̗Ǡȕ.  



 

xxx 

 

əɖ̗ʁƗ̗ǡǸ ǿɍȷ˚ɍȷǸ Ɯɍȼɩ Ǌ̧ɔ̗ǢˢȷǸ Ɨ̕ɬƗ̗ǢǸ ǧ̗ȀǸ əǸǠƜǸ (ȽǸʁ) Ɯɍȼɩ Ǡ˘ȳɩƕǸ (Ɩǅ )̆ 

ǃƗɭ̣ʼǸ əɢɖȳɩǠȕ əɖ˝̡Ǹ ƜǿǢɭ̣ʼ̧ə̕Ǹǧˢȼǧ ɔƗ˧̗ǧƗɔƜˢɩǠȕ (ʄˢɩ, Ǣˢ˚ɔ̗ʆƕǸ, 

̕ȁˢɔ̗ʆƕǸ Ɯɍȼɩ Ɯ̡ɔ̗ʆƕǸ əɖ˝ƕǸ). ǧȽɔ ƗǿƗǛ ƕɩƜɔƗǠɼɩȟ, Ɯ̡ʼƜɩƕǸ Ɯ̣ʆɼɩƕǸ əɖƕǸ 

ǧ˘ƗˢȷɩƜ̗ əɢɖȕǧƗʼ̧əˢɔ̗ʁƗ̕ǸǧɬƗ̗ǢǸ əɖ̗ʁƗ̗ǠɖǸ ɖəȹǸ ̕ȳɧʿ˞̥ǧ ɖɧƜ˘Ɯ̗Ǣ̴̗Ǡȕ 

Ɯɍȼɩ əǸǠ̗ʁƗ̗ǠɼɩȝǸ. ǧȼƕɢɔǸ ɖəɧ̧ɔǸ, əɖ̗ʁƗɩƜ̕Ǹǧ̗ǢǸ Ɯ̣ǡǸ, ƕɬ̡Ǹ ƜˢəƕǸ 

əɖ̗ʁƗ̕ǧƗ˫ȕȄɩƜ̴̗Ǡȕ. ȼ̕ƕǡǸ əɢɖȕȅ̥ǧ ǃɬȕǧƗȄƗǠȝ̕Ǹǧ̗ǢǸ Ɯɍȼɩ Ɯ̑Ɯ˚̡ɢɕǸǢɔȕ 

̕ƗʺȝƜ˝ʼȕǢǸ. əɖ˝ƕǸ Ɯɍȼɩ ɔ̡̑Ǹ ɖəɧ̧ȹǸ ƗǠ˚ːʿƗ̕Ǹǧ̗ǢǸ, ƕɩ̡Ǹ ̑ȼȕǧƗ̕Ǹǧ̗ǢǸ 

əɢɖȳ˧ƜʼȹǸ. əɖƕǸ ɔ̡̑Ǹ ǢɔƗ̗ȄƗǧƗ̕Ǹǧ̗ǢǸ ɖəɧ̧ȷƗɖǸ Ɯɍȼɩ əɖ˝  ̥ʆɩɍȼ̗ʆ̗ǧƗǛɩɔ, 

ǧʁǠ̗ǧƗǛɩɔ Ɯɍȼɩ Ǌɔ̗ʁ̗ǧƗǛɩɔ ðƜˢəɖɩƜ̗ð ɔƗ˧ƜȕʆƗɔƜʇ̗Ǡɼɩȟ 

ƜǢ̗ǧƗɔƜʇ̗ǠɼɩȟɪɢɕǸ. əɖ˝̡Ǹ ǃɧ˘Ɯ˘ǛɩȝǸ ǃʿ˘ƜǢǸǠƜ̗ǢǸ ƜǧƗʁƗ̡ǸǢȹǸ 

əɢɔ˘Ɯ˘ʿƗ̕Ǹǧ̴̗Ǡȕ.  
 

ƕȄʼɬƗ̗ǢǸ ǧȼƕɢɔǸ ɖəɧ̧ɔǸ Ɨ̕Ɨʁ̕ɬƗ̗ǢǸ ǃɍȼ˘Ɨɔ̥ əɢɖ̕Ǹǧˢɔ̗ ʁ˩ɔȕʆȷǸ 

ƜʁƗʺǸǧƕɧɔƜˢɩȟ ƕɖƕǸ ƕɗʁ˘˫ȕǧ̡Ǹ. əɖ̗ʁƗˢɔ̗ Ɨ̕ƗʁƗɬƗ̗Ǣ̗ ɖəɧ̧ȷǸ ƕȄʼƕɔ̗̕Ǣ̗ 

̕ɖƕ̡ǸǠƜˢɔˢȹǸ ȄǠǠǸǠ̧ȼǸ ƕɖ̧ɔȕ ɖəȹǸ Ɯɍȼɩ ǃ̗ȁʁǢ̕˘ʿƗʼɖǸ. 
 

əɖˢɖǸ ǃ˚̗ǊɼɧƜɔ̕̕ǠḨ̌ɔ̗ Ɯɍȼɩ ƝɢɔƜ̗̕ǧƕɧȼɔ̡Ǹ 

ǃ̕ǧƗɬƗ̗ǢǸ ̕Ɨʺȼɔ˘ʿ̡ɢɔȕ ǢɔʁɬƗ̗ǢǸ əɖƕǸ ǃ˚̗ǊɼɧƜɔ̕̕ǠḨ̌ɔ̡ɢɔǸ Ɯɍȼɩ 

ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɔȕ, ̕ ƗʺʿƗʁȼʼǸ Ɯɍȼɩ ƕʃȼȝʿƗʼǸ Ɨȁɖ:̥ əɖƕǸ ƜȷʄǠȝɔ̡Ǹ Ɯɍȼɩ 

Ɯ̣ʆɼɩƕǸ ƜˢəɼɩƕǸ ƗǿƗ̡ɼɩ; ƕɔȝ̕Ǹǧ̗ǧ̡Ǹ Ɯɍȼɩ əȹИƗ̕Ǹǧˢɔ̡Ǹ; ɔ˘̕Ǹǧ̗ǧ̡Ǹ Ɯɍȼɩ 

ɔ˘ʿȕʆ̗ʁƗ̕Ǹǧ̗ǧ̡Ǹ ȼɔȼɔ̡Ǹ; Ǡȷ̡Ǹǧ ̕ɖƕɢɔ̡Ǹ Ɯɍȼɩ ƝɢɔƜ̗̕ǧƕɧȼɔ̡Ǹ; ƝɢɔƜˢɕǸ 

Ɯɍȼɩ Ǣ̓̕Ǹǧˢɔ̡Ǹ; ƕɖƕɼɩ əɖƕɼɩ ǠǿƗǠːʼǠ̕Ǹǧˢɔ̡Ǹ; Ɯɍȼɩ ʁ˩ɔȕʆ̡Ǹ.  

Ɯȷʄɔ̡Ǹ Ɯɍȼɩ Ɯ̣ʆɼɩƕǸ ƜˢəɼɩƕǸ ƗǿƗ̡ɼɩ 

ǧȼƕɢɔǸ ǿɍȷ˚ɍȷǸ Ɯɍȼɩ Ǌ̧ɔ̗ǣˢȷǸ, Ɯǃ̗ʃ̗ǧƗʼɩȕǨǸ (35) Ɨ̕ɬƗ̗ǢǸ ɖə̡Ǹǧ ̕ɔǧ̥ɔǸ 

ƜȷʃЖ̗ʁȼɔ̡ɢɔȕ əɖƕǸ. ǿɍȷ˚ɍȷǸ, ȄǠˢȼʼɔȕ Ɯǃ̗ʃ̗ǧƗʼɔǸ Ɨ̕ɬƗ̗ǢǸ əɖƕǸ Ɯȷʄʼ̧ɕ̗ʁȼɧ̗ǢǸ 

ƜȷʃǸ ƜǧƗʁЖ̴̗ȝǸ 73%-ɩƜɔȕ (ƜȷʄǠȝʼǸ: 70-75, n=35) ǧƕȼИɔǸ 1970-̡ɢɔǸ Ɯɍȼɩ 14%-ɔȕ 

(ƜȷʄǠȝʼǸ: 2-25, n=3) ǧƕȼИɔǸ 2005-ȷǸ ƕɔȝʿ̡ɢɔǸ ǧȁʿƗʼɔǸ (Ɯːʺ B). ̕ ƗʺʼȟǸ 

̕ɖƕɧƗ̗ǊɼɧƜɔ̡ɢɔȕ ̕ƗʺʿƗʼǸ ǠǠ˝ƗʁƗʁȼʼǸ Ɯǃ̗ʃ̗ǧƗʼɔǸ ǧȁȕʆƗǠǸǠʽʿ̗Ǣ̗ ôʃɧʼõ̗-ȷǸ 

Ɯȷʄɔ̗ʆƗɧ̗ǢǸ əɖƕǸ ǿɍȷ˚Ǹ ̕ɔǧ̥ɔǸ Ɯɍȼɩ ô̕Ɨʺȼɢə̗ǣʿ̗Ǣ̗õ-̣ДǸǢ ̗ƜȷʃЖ˘Ɯˢɔ̡Ǹ 

ɔƗʼȷǸ Ɯɍȼɩ ƗǛɪʼɔǸ ƜʁƜЖˢɔƗʼɖǸ ɖəȷǸ ƜǢ̗ǧ̡ɢɔǸ ƕɬƗ̕ǧƗʼǸ Ɯɍȼɩ/Ɨ˯˫ɪɢɕǸ 

ƗǛɪʼɔǸ ƜʁƜЖˢɔƗʼǸ ɖəȷǸ əȹИƗʁȼɔ̡Ǹ əɖƕǸ ƕɬƗ̕ǧƗʼǸ ƕɔƗʼɔȕ ǧȁ˯˧ȝȢʼȕǧ̡ɢɔǸ. 

 

ǧȼˢȷɩȕǨ̗Ȅʿ̗ ǃ̕ǧƗɬƗ̗ǢǸ Ǌ̧ɔ̗ǣȷǸ Ɯɍȼɩ ǿɍȷ˚ɍȷǸ Ɨ̕ɬƗ̗ǢǸ ǧȁ̕Ǹǧˢɔ̗ʆƗɧ̗ǢǸ 

ƜǠ̗ǧɔȕ, ƜˢəɼɩˢɔǸ, Ɯɍȼɩ/Ɨ˯˫ɪɢɕǸ ƜˢəɼɩƕǸ ƜǠ̗ǧ̴̗̕Ǡȕ. ƕɬȝʿƗǛɩɔ, ƕȄʼɬƗ̗ǢǸ 

ǧȼƕɢɔǸ ɖəɧ̧ɔǸ Ɨ̕ɬƗ̡ǸǢǸ ƜʁƜЖ̗Ǣɔȕ ƜǠ̗ǧɧƗ̕ǸǧˢɔƗʼɔȕ Ɯɍȼɩ ƜɢəȕǢˢɔˢȷȕ 

Ɯɍȼɩ/Ɨ˯˫ɪɢɕǸ ̕ǧЖǠȞǸ Ɯ̡Ǡȝɔ̡ɢɔǸ6. ƘȕǣǠȝɩȟ, ǿɍȷ˚ɍȷǸ ƜǠ̗ǧƕǸ Ɯɍȼɩ ƗǿƗɨǸ ƜǧƗʁ̗ 

                                                
5 ǧȳ˫ɔ əƕɚ̗ʁȼʼ̗ ƗɔǛȅȷǸ ɚʆƗǠƗǛɩǠȕ ɚʆƗǡǸ/ǠǠ̗̕ƕǸ ǃʿƗʼǸ ȄǠˢȼʼǸ Ɯǃ̗ʃ̗ǧƗʼɔǸ ǧƕȼƗʼǸ, 

əɩəƕ̗ʁȼʼǸ ̕ǛʁƗɔ̡Ǹ ȄǠˢȼǛɩǠȕ Ɯǃ̗ʃ̗ǧƗʼɔǸ ônõ əɧ̡ɢɔǸ ɚʆƗǡǸ/ǠǠ̗̕ƕǸ ǃʿƗɬƗˢɔ̡ɢɖǸ 

ƕɬƗ̕ǧƗʼǸ ǃɧ˘ǠɼɩȝǸ. ǧȳ˫ɔ ƗɔǛȅȷǸ, n=3 ǃːʼǠ̗̕Ǣ̗ ǃ̥ʃƕǸ ȄǠˢȼʼǸ Ɯǃ̗ʃ̗ǧƗʼǸ ǿɍȷ˚ɍȷǸ ȄǠ̸̴ȝǸ 

8 ȼ̕ƕǡǸ ƕɬƗ̕ǧƗʼɔǸ. 
6 ǧƕȄɔ ƕɧǧƗəʃȕǢɔȕ, ƜǠȕǧǸ ƕɗ̕Ǹǧ̗ǢǸ (Ɯȷʄɔ̡Ǹ əɖƕǸ ƜǠȕǧƕǸ ƕɗʼǸ Ǩȕȁɖ̥) Ɯɍȼɩ ƜǠȕǧǸ 

Ƙȼƕɢə̗ǢǸ (Ɯȷʄɔ̡Ǹ əɖƕǸ ƜǠȕǧƕǸ ƘȼʼǸ Ɯˢ˞ȟȷ ʁ˩ɼɧ̗ǋ̥ɔ) ɚɬƗǨ̗ǧƗʁȼʼǸ ƜǢ̗ʁɼɩǠȕ óƜǠȕǨ̗-
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Ɯˢəɼɩ̗ əɖˢȹǸ ǧƕȼɢəƕ˚ʼƕɢə̗ǢǸ ǧƕȼИɔǸ 1990-̡ɢɔǸ Ɨ̥ǨɖǸ, ȼˢ˛̧ɔȕ ƜǠ̗ǧɨǸ 

ƗǿƗˢȷǸ/ƜˢəɼɩˢȹǸ Ɯɍȼɩ ȼˢ˛ȕ ƗǿƗɨȕ/ƜˢəɼɩˢȹǸ ǧȁʿƗȢʼɭ̣ǛɩǠȕ (83% [ƜȷʄǠȝʼǸ: 74-99, n=3] 

Ɯɍȼɩ 75% [ƜȷʄǠȝʼǸ: 45-95, n=3)7. ǢɔʁɬƗ̗ǢǸ ǧȼƕɢɔǸ ɖəɨ̧ɔǸ Ɨ̕ɬƗ̗ǢǸ ƜˢəɼɩƕǸ əɖƕǸ 

ƜǧƗʁˢȷȕ ȼˢ˛̧ɔɼɪɢɕǸ ƜǠ̗ǧ̕̕Ǹǧ̗ǢǸ, Ɯɍȼɩ ǃ̥ʃɔȕ ̕ȁǠȕȁǸ. Ɨ̕ɬƗˢȷʼǸ, ƕɗʁ̥ɢɔȕ 

ǧȁ̕Ǹǧ̗ʁȼʿ̡Ǹ ɖəȷǸ, ƜˢəɼɩƕǸ ȼˢ˛̧ɔȕ ƜǠ̗ǧ̗̕ǢǸ ǧȁʿƗȢʼɭ̣ɬƗ̗ǢǸ. 

ǠǠ̗ʁȼʼ̗ B. Ɯȷʄɔ̡Ǹ əɖƕǸ ǧȁʿƗʁȼʼǸ ǧȽɔ Ɯȁɢɔ̡ɢɔ 1945 Ɯɍȼɩ 2019Ĭȷ ǿɍȷ˚ɍȷ Ɨɔȕȅ̗ǢǸ 

Ɯǃ̗ʃ̗ǧƗʼɔȕ ǧƕȼƕɧɬƗ̗ǢǸ. ǧȼɢə Ɨ̕ƗʁƗɬƗ̗Ǣ̗ Ɯʁ̡ɢɖǸ Ɯȷʄɔ̡ɢɔ ǿɍȷ˚̗Ǌʁˢȷ. Ǣǿʁ̡Ɯ˚ǡǸ 

ʆ̗ǿ̗ǧƗʼǸ ȼɧǸǢǠǸ Ɯǃ̗ʄǠȷɔˢɔǸ ǃ̥ʄɧ̗Ȅ̥ʼɔȕ Ɯ˧ǸǢ̗ʁȼʼɔǸ əɢɔƜʄˢɔǸ ǿɍȷ˚ɍȷ (n=3; ȄǠǸǢȝǸ 

ǠʆȼƗʼ̗ǢǸ ǃ̕ǧƗɼɩǠǸ). 

ǃ̕ǧƗɬƗ̗ǢǸ ʁǧȼɔǸ ̕ƗʺːʼǠ̗̕ǢǸ ƜȷʃЖ̗ǊɼɧƜɔ̡ɢɖǸ əɖƕǸ: (1) əɖˢɖǸ 

ǠǿƗǠȢʼ̧ɔ̗ʆƗɧ̗ǢǸ ɖəɧƜ̗ʁȼǠɼɩȝǸ, ǃɩƜ̗ǢȷǸ ̕ǧЖǠȞǸ ƜǠ̗ǧ˙Ǹ ȄǠˢȼʼǸ Ɯɍȼɩ 

ƕɢə˚ƜɔДǸǢǸ əɖƕǸ; (2) Ǣȷ̡Ǹ ǧȁʿƗȢʼ̧ɔ̗ʆƗɧ̗ǢǸ ɖəȹИƗʁȼǠɼɩȝǸ; 

(3) ȄǛǃƜəˢɔ̗ʆƗɧ̗Ǣ̗ ƕɖƕɼɩ əɖƕɼɩ ǠǿƗǠːʼǠɔ̡Ǹ Ɯɍȼɩ/Ɨ˯˫ɪɢɕǸ əɖˢɖǸ ǠǿǧƗʿ˘Ɯȕʆ̗ 

ƕʃȽɩ̧əˢɔ̗ʆƗɧ̗ǢǸ ƗǛɩȷƗʼ̗ ǧƕǛʃȼɔȷƗ̥ɔǸ; (4) Ɯɍȼɩ ɖəɧƜ̗ʁȼ̕ǸǧˢɕǸ 

əƕɢɔ̗ʆƗ̕Ǹǧɧ̗ǢǸ Ɯɍȼɩ/Ɨ˯˫ɪɢɕǸ ȼ̕ƕǡǸ Ɨ̥ʁȕǢɧƜ˘Ɯ̕̕Ǹǧ˚̧ɕ̗ǢǸ əɖ̗ʁƗˢɔƜˢɩǠȕ. 

ƕȄʼɬƗ̗ǢǸ Ɨ̕ɬƗˢȷʼǸ ƜʁƜЖˢɔƗʼɔȕ ǧȁʿƗʼǸ əɖƕǸ Ɯȷʄɔ̡ɢɖǸ ƜȕǢƜɔ̕˚̧əˢɔ̥ɖǸ 

Ɨȁɖ:̥ ǿȳɧ̕ˢɔ̥ɖǸ ̕ǛʁǸ əɖȕǧƗʿ˘ƜɨǸ Ɯɍȼɩ Ɯ̣ʆɼɩˢɔȕ ǃʿ˘Ɯ̕ˢɔ̡Ǹ; əɖƕǸ ɔ˘ʿȕʆ̡Ǹ 

ȼɔȼɔ̡ɢɖǸ; ǧ˘ƗǛ ʁȁƜ ̕ɖƕɢɔ̡ɢɖǸ; Ɯɍȼɩ ƜʁƜЖˢɔ̥ɖǸ ʁɬ˩Ǹ. ǿɍȷ˚ɍȷǸ, Ƚɢəʇ̗ ̕ƗʺʿƗʁȼʼǸ 

(̓ɧǸ ƗǿƗǸ ƕɩƜɔƗʼȕʆƗʼ̗) əɖƕǸ òƜ̡Ǡȝɔ̡Ǹ ȷǿɢɔ̗ʆƗʽʿɧ̗ǢǸó Ɨ̕ɬƗ̗ǢǸ. ƕȄʼɬƗ̗ǢǸ 

                                                

Ɯˢ˞ȟ-ƕɩƜɔ Ɯə̗ǧ̡Ǹǧ Ɯ̡ɔ̡Ǹ (Ɯȷʄɔ̡Ǹ ƜǠȕǧƕǸ-Ɯˢ˞ȟȷ ƜǧƗʁ̗ Ɯˢə˧Ɯ̗) Ɯɍȼɩ óƜˢ˞ȟȷ ƕɗʼ˧ɕǸ 

Ɯə̡Ǹǧ Ɯ̡ɔ̡Ǹô (Ɨɖˢɔ̡Ǹ Ɯˢ˞ȟȷ ƕɗʼǸ ƜǧƗʁ̗ Ɯˢə˧Ɯ̗) ̕Ɨʺʆ̗ǧƗʼǸ ǧƕȄɔǸǧƕɢə̗ ƜȁɔƗʼȕȁǸ. 
7 əɖ̡Ǹ Ǌ̧ɔ̗ǣ̗ ɖə̥ɔ, Ɨə Ǣʆ̗ǧƗʼȼʁȼʼ̗ ʃɧ ǠǠ˝̗ǧƗʁȼɢ̡ǸǢ̗ ǧƕȼɩ ȄǠȼʺɔȕ Ɯǃ̗ʃɬƗɢ̡ǸǢǸ 

Ǌ̧ɔ̗ǣȷ; ǧƕȼɢəƗȢɩƜ̗Ǡɼɩȟ, ̕Ɨʺȼə̗ǢǸ Ɯʁ˚̗ǢǸ Ɯȷʄɔ̡Ǹ Ɯˢ˞ȟȷ ƕɗʼ˧ɕǸ ǧȁʿƗʁȼʼǸ ƜȁɔƗʼȷ 

ʆ̑ɬƗɢ̡ǸǢǸ ƜǢɔ Ɯǃ̗ʃ̗ǧƗʼɔǸ. 
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ƜȕǢƜɔ̗̕ǠǸǠɬǸǨɬƗ̡ǸǣȢɩƜǸ ̕Ɨʺʿ̡ɢɔȕ ǧȼƗ ̥Ǡǿɢɔ̡ɢɖǸ ȷǿɔ̗ʆƕǸ əɖƕǸ 

Ɯʁ̡ɢɔЙ̴̗Ǡȕ ǿɍȷ˚ɍȹƜ̗ǢǸ, Ɨȕǃ˚ʃȕǢȟǸ ǧƕȼɢəƕǸǢ̧əˢɔ̥ ƕʃȼȝʿƗʿ˘Ɯ̗̕Ǣ̗. 

ƜȷʃǸ ǃ̕ǧƗɬƗ̗ǢǸ Ɨ̕ɬƗ̗ǢǸ Ɯȷʄɔ̗ʆƕǸ əɖƕǸ ǧȁʿƗ̕Ǹǧɧ̗ǢǸ Ɯ̡ʼȷȕ ƜȕǢ̗ʁʁȼʼǸ 

ƕɗʁ̡ɢɖǸ ɖəȸǠɼɩȝǸ Ɯɍȼɩ ɖəɧ̧ɖǸ. ƗǛɩȷƗɧ̗Ǣ̗, əȹǢƕɢɚ̗ʁǠɼɩȝǸ ǿɍȷ˚ɍȷƗǧƕǸ Ɯɍȼɩ 

Ǌ̧ɔ̗ǣˢȷƗǧƕǸ ̕Ɨʺʆƕɢə˘Ɯ̕ɧ̗ǢǸ Ɯɍȼɩ ǊˢəȕʁȼɩǠȕ ǠǿǧƗʿ˘Ɯȕʆ̗ ɖəˢɖǸ. 

ƕɔȝʿ̡Ǹ Ɯɍȼɩ əȹИƗ̕Ǹǧˢɔ̡Ǹ 

ǃ̕ǧƗɬƗ̗ǢǸ ǢɔʁɬƗ̗ǢǸ əɩəƕʿ̗ʁȼʼɔȕ ǧȁʿƗʁȼʼɔȕ əɖƕǸ əȹИ̗ǊɼɧƜʁȼɔ̡ɢɔǸ 

ƕɔƗʼɔǸ ǧȁ˯˧ȝʁȼʿ̡ɢɔǸ. ǿɍȷˢ˚ɍȷǸ, ȄǠˢȼʼɔȕ Ɯǃ̗ʃ̗ǧƗʼǸ Ɨ̕ɬƗ̗ǢǸ əȹИƗ̕Ǹǧˢɔ̡Ǹ əɖƕǸ 

ƜʁЖˢʼƜ̗ʁȼДǸǢ̗ ǧƕȼИɔǸ 1960-̡ɢɔȕ Ɯȷʄɔ̗ʆƕǸ əɖˢɖǸ (70-80% ̕ ɔǧ̥ɖǸ ȄǠ̸̴ȝǸ) 

ɖə̗Ǌʁ̥ɔǸ ȷǧ ƕɢȄȳɔǧ ƕȼ̥ɔǸ (Meta Incognita Peninsula) (̓ Ɯȕ ʆƗɢȷǸ (York Sound) ǃƗ˘ ̓

Ȅ̴̡̧̗ȹǸ (Barrier Inlet) Ɯɍȼɩ ȼȕ̎Ɯɍȼ Ǌƕ (Markham Bay). ǧƕȼɢəȹǸ, ǿɍȷ˚Ǹ ̕ɔǧ̥ɔǸ 

əɖ̗ʁʼ̧əˢɔƗʼ̗ Ɯ̡ȳɧȝƜ̗ǊɼɧƜʁȼʼ̗ - 1960-̡ɢɔǸ 2019-ȹǸ - ƜȷʃЖ˘Ɯˢɔ̡ɢɖǸ əɖƕǸ 

ƜʁƜЖˢɔ̥ɗ̡ǸǢ̗ əɖƕǸ əȹИƗ̕Ǹǧˢɔ̡ɢɖǸ. Ǌ̧ ɔ̗ǣǛ ̕ɔǧ̥ɔǸ, ƜǧƗʁƗǛɩȝǸ 

Ɯǃ̗ʃƕɔˢɔǸ Ɨ̕ɬƗ̗ǢǸ əɖƕǸ ǠǿƗǠ̕Ǹǧ̗ǧ̡Ǹ Ɨ̥ʁȕʁ˫ɼɧƜʁȼʼǸ - ƜʁƜЖД̴̦̗ȟ - 

̑Ǡ˚ʼƜɖǸ Ɯɍȼɩ ̓ǸǠ̧ɔ̗ʆ̥ɖǸ Ȅɍǅɬɢ ʆƗɢ (Cumberland Sound), ɖəɧ̧ȹǸ ̕ɔɢɔ̗ʆƗʼȹǸ, 

ǧƕȼИɔǸ 1990 ̕ ɔǧ̥ɔǸ. ̕ ƗʺʿƗʼɔǸ ǃɔ˝ƕ̧ȷʼǸ ôʃɧʼõ̗-ȷǸ Ɯȷʄɔ̗ʆƗɧ̗ǢǸ əɖƕǸ Ǌ̧ɔ̗ǣǛ 

̕ɔǧ̥ɔǸ Ɯɍȼɩ ̕Ɨʺȼɢə̗ǣʿ̗Ǣ̗-̣ДǸǢ ̗ƜȷʃЖ˘Ɯˢɔ̡Ǹ ƜʁƜɖƜˢɔ̡ɢɖǸ 

əȹИƗ̕Ǹǧˢɔ̡Ǹ ƕɬƗ̕ǧƗʼǸ ̕Ɨʺʁȼʿ̡ɢɔǸ ƕɔƗʼȷǸ.   

ƜȷʃǸ ƕȄʼɬƗ̗ǢǸ ǧȼƕɢɔǸ ɖəɧ̧ɔǸ Ɨ̕Ɨʁ̕ɬƗˢȷʼǸ ̕ƗʺʁȼʼǸ ƜȷʃЖ̗ǊɼɧƜɔ̡Ǹ əɖƕǸ 

ǧƕȄɔ ̕ɔǧ̥ɔɼɪɢɕǸ ɖəɧ̡Ǹǧ ǃȝƜ̴̗ɔ 2000-̡ɢɔǸ. əɩəƕ̗ʁɬƗ̗ǢǸ ǃːʼǧƗʼ̧ə̗Ǣɔȕ 

ʄ ̗Ɯȷʄɔ̗ʆƕǸ əɖƕǸ ǧȁʿƗ̕Ǹǧˢɔ̗ʆƗɧˢȼ̦ǧ ɖəɧ̧ɔǸ ̕ɔǧ̡ɢɔɼɪɢɕǸ: (1) ƜȷʃЖˢɔ̗ʆƗʼǸ 

əɖƕǸ (Ɯɍȼɩ ǃɩƜ̗ǢȷǸ ƜȷʃЖ˘Ɯ̗ǢǸ ƕɢə˚Ɯɔ̡ǸǢǸ ̕Ɨʺʼȼɔ̕ɩƜ̕Ǹǧ̗ǢǸ Ɯɍȼɩ 

ƕɧǸǠ˫ɼɧƜɧʇ̗ǠǸ ɔ˘ʿȕʆ̗ʁƗˢɔˢȷȕ); (2) əɖƕǸ ɔ̑ɔȕ əƕȼ̕Ǹǧˢɔ̡ɢɖǸ ɖəɧ̧ɔǸ Ɯɍȼɩ 

ƜȕǧȁɔǸ Ɯɍȼɩ/Ɨ˯˫ɪɢɕǸ ȼ̕ƕǧƗɬƗ̗Ǣɔȕ ɔˢʼǠ˧ɔˢɔȕ əƕȼǛɩǠȕ ɖəɨǸ ̕ɔǧ̡ɢɕǸǢɔǸ; 

(3) ɍȼɩ ƜʁƜЖˢɔ̥ɖǸ ǧ˘ƗǛ ʁȄ ̥əɖˢɔȕ ɖəȸȢʼ̧ɔ̗ʆƗɧ̗ǠǸǠǛɩɔ Ɯɍȼɩ ʁȳʿɔǸ ɖəɨǸ 

̕ɔǧ̡ɢɔǸ. ̕ ɖƕǸǢǢƕɢəƕǸ əɖƕǸ ǧȁʿƗ̕Ǹǧ̗ǠɼɩȝǸ ̕ɔǧ̥ɔǸ Ɨ˯˫ɪɢɕǸ ɖəɧ̧ɔǸ, 

Ɯȷʄɔ̗ʆƕǸ ̕Ɨʺʼȼɔ̗̕ǢǸ ƕɢə˚Ɯɔ̡Ǹǣ̕Ǹǧ̗ǢǸ - ƕ̗ʁəˢɔ̗ʆƗ̕Ǹǧ̴̗Ǡȳɩ ƕɢəƗʼɔƗ̥ɔǸ - 

ƕɭɢɔȕȁɼɩ ƜəəƗʼǸ ƜǠ̗ǧ̴̗̕Ǡȕ ǧȁʿƗȢʼ̧ɔ̗ʆƗ̕Ǹǧ̗ǢǸ ɖəɨǸ ̕ɔǧ̡ɢɔǸ. 

ǃ̕ǧƗɬƗ̗ǢǸ Ǌ̧ɔ̗ǣˢȷǸ Ɯɍȼɩ ǿɍȷ˚ɍȷǸ Ɨ̕ɬƗ̗ǢǸ əɖˢɔǸ ǧȁʼ̧ə̗ǢǸ ǧ˘ƗǛ ʁḁ̏ɔǸ, ƕȼˢȷǸ 

Ɯɍȼɩ ɖəȷǸ, ƗǿƗǛ ƕɩƜɕǸǢǸ ʄˢɩ ƗǿƗȕȁǸ ƜƗʿȕȁɼɪɢɕǸ ȼɧȳɩȝǸ Ɯɍȼɩ ɔ˘ʿȕʆ̗ʁƗ̕Ǹǧ̗ǧ̡Ǹ 

ȼɔȼɔ̡Ǹ. ƜȷʃǸ Ɨ̗̕ǢǸ ǧ˘ƗˢȷǸ ʁȁɔǸ, ƜȷʃƕǸ ɔ˘ʿȕʆ̗ʁƗ̗ǢǸ, ƕɖ̧ɖǸ 

ƕ̴ƕʇ̗ǧƗɔ̕ɩƜ̸̴̡Ǡȕ, Ɯɍȼɩ ǧƕȼƗɔ̡Ǹ ǧȼˢȷȕ Ɯ̣ʆɼɩƕǸ Ɯɍȼɩ ƜˢəɼɩƕǸ əɖƕǸ Ɯɍȼɩ 

ƜːʺȞДǸǢɔȕ ƗǿƗɨǸ (ƕɬƗǛɩǠȕ ƕɢə˚ƜɔДǸǢǸ Ɯɍȼɩ ƕɢə˚̗ʁȼɧ̗ǢǸ) ̕ ɖƕɧƗˢɔ̡ɢɖǸ 

ôǃǸǧƗʼ̗õ əɖƕǸ ƕɔȝ̕Ǹǧ̗ǧ̡Ǹ ƜʼДǠǸǠʼ̧ə̗ǢǸ ̕ɖƕ̡ǸǠƜˢɔ̥ɖǸ əɖƕǸ. ƕȄʼɬƗ̗ǢǸ 

Ɨ̕ɬƗ̗ǢǸ ƗǿƗǛ ƕɬ̥ȟǸ əɖƕǸ əȹИƗ̕Ǹǧˢɔ̡Ǹ ǃːʼǧƗɩƜ̗ǢǸ ǧ˘ƗǛ ʁȁ̕Ǹǧˢɔ̥ɖǸ Ɯɍȼɩ 

əǸǡǸ ȼɔȼɔ̡ɢɖǸ. 

ǃ̕ǧƗɬƗ̗ǢǸ Ɨ̗̕ǠɼɩȝǸ ǃɍȼ˘Ɨɔ̥ əɖˢɖǸ ǧ˘ƗˢȷǸ ʁȁƕǸ, ƜȷʃǸ Ɨ̕ɬƗ̗ǢǸ ƜʁƜЖsɔ  ̥

ǧ˘ƗǛ ʁȁ̕ˢɔ̥ Ɯɍȼɩ ̕ɖƕɢɔ̥ ̕ƗʺʿƗʁȼɧ̗ǢǸ ̕ǛʁƜˢʽɧ̗ǢǸ ƗǿƗȢʆ̧ɔǸ. ƜʁƜЖ̗ǢǸ 

ǧȁʿƗʁȼʼɔǸ ƕɬƗʼǸ: ʇɔ̗ʆƗɧ̗Ǣ̗ ǧ˘ƗǛ ʁȁ,̥ ƜƗɬɔ̗ǧ̕Ɨˢɔ̗ʆƗɧ̗Ǣ̗, ƜʁƜЖˢɔ̥ 
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Ɨ̥ʁȕǠȝɔ̥ǧ ʁɚǛ (̕ɔɢɔ̗ʆƗɧ̗Ǣ̗), Ɯɍȼɩ ʁȁ ʁ̓ǛǠ̗ʇɧɔ̗ʆƗ̕Ǹǧɧˢɔ̥ Ɯɍȼɩ 

ʁȁəʇˢɔ̗ʆƗ̕Ǹǧɧˢɔ̥. ǿʁƜɔ, ̕ ǛʁƜˢʼƕǸ ǃ̕ǧƗɬƗ̗ǢǸ ǧȼƕɢɔǸ ɖəɧ̧ɔǸ Ɨ̕ɬƗǢ̗Ǹ ǧ˘ƗǛ 

ʁȁ ̥ƜʁƜЖˢɔ̥ɖǸ ƜȕǢ̗ʁɔ̗̕Ǣ̗ əɖˢɖǸ ðǃɩƜ̗ǢȷǸ əɖƕǸ ǧ˘ƗǛ ʁḁ̏ɔȕ ƜǢ̕Ǹǧ̗ǢǸ 

əǸǠ̗ʁƗ̴̗Ǡȕð əɖ  ̗Ɯʼ˘ʆ˝ƕǸǢ̗ ƕɔƗʼȷǸ Ɯɍȼɩ ǧ˘ƗˢȷǸ ʁȁƕǸ ƜʁƜЖˢɔ̡ɢɔǸ.  

ǿ̣ɼɧ̗ǋ̗, ǃ̕ǧƗɬƗ̗ǢǸ əɩəƕɬƗ̗ǢǸ ̕ƗʺȼʿƗʼɔȕ əɖƕǸ ʁǠ̕ˢ˧̡ɢɔǸ Ɨ̕Ɨʁ˘Ǜɩȝɼɩ 

ǃ̗ȁʁ˘ʿ̡Ǹ Ɯɍȼɩ ƕɔȝʿ̡Ǹ. ƕɬ̡Ǹ ƕɬƗ̕ǧƗɬƗ̗ǢǸ ƕɗʁ̡ɢɔǸ ə̧ȷɔ̗ ̕Ɨ̋ ̕Ǹǧ̗ʁȼʼǸ 

əɖƕǸ ʁǠ̡ɢɔǸ Ɯɍȼɩ ̕ƗʺʁȼʼǸ əɖˢɖǸ ʁǠ̕ˢ˧Ɨʼɔȕ ̕ɔǧ̥ɔǸ Ǌ̧ɔ̗ǣǛ Ɯɍȼɩ ǿɍȷ˛Ǜ.ƜǧƗʁ̗ 

ƕȄʼɬƗ̗Ǣ̗ Ǌ̧ɔ̗ǣȷǸ Ɨ̕ɬƗ̗Ǣ̗ ƜʁƜЖˢɔ̡Ǹ ǃƜɭȕʆɨǸ ʁǠ̡Ǹǧ ƕɔ̡Ǹ ƜƗȕǊɼɧƜɔ̡ɢɖǸ 

ʁˢȸǸ. 

ɔ̡̑Ǹ Ɯɍȼɩ ɔ˘ʿȕʆ̡Ǹ ȼɔȼɔ̡Ǹ 

ƕȄʼɬƗ̗ǢǸ Ǌ̧ɔ̗ǣˢȷǸ Ɯɍȼɩ ǿɍȷ˚ɍȷǸ Ɨ̕ɬƗ̗ǢǸ ɔ˘̕Ǹǧ̗ǧ̡ɢɔȕ əɖƕǸ Ɨ̴̗̕Ǡȳɩ əɖƕǸ 

ɔ˘ʿɩƜ˘̕Ǹǧ̗ǧ̡Ǹ əǸǡǸ Ɯɍȼɩ əǸǠƜ̡Ǹ, ǿʁƜɔǸǧƗ̗ Ɯʁ̡ɢɔȕ əǸǠˢɔǸ ɔ˘̕ǸǧˢȷʼǸ 

(ƕɬƗǛɩǠȕ ƗȳʼƕǸ, ̕ ƕ˚ɨǸ, ̕ ʁȝƜǸ Ɯɍȼɩ ǃƜɭ̡Ǹ), əɖˢɖǸ ǧȼȕȁƜ ɔ˘ʿȕʆ̗ʁƗ̗ǧƗɩƜ̕Ǹǧ̗ǢǸ. 

Ɨ̗̕ǢǸ ȄǠˢȼǛɩǠȕ Ɯǃ̗ʃ̗ǧƗʼǸ ǿɍȷ˚ɍȷǸ, əǸǡǸ 75%-̣ʼǸ (ƜȷʄǠȝʼǸ: 64-90, n=3) ǧȼƕɢɗ̥ʼȕȁǸ 

əɖƕǸ ɔ˘̕Ǹǧ̗ǧ̡ɢɔǸ. əɖƕǸ ɔ˘̕Ǹǧˢȷʿ̡Ǹ Ɨ̕ƗʁƗɬƗˢȷʼǸ ƗȁƜ: Ɯƕ˨Ǹ; ȷǡǸ Ɯɍȼɩ Ǡ̧ȷƜǸ 

ȼɢɔ̡Ǹ; ̑ əɩȢƕǸ (ƕɬƗʼǸ ̑əɩȢƕǸ, ǣȣɨǸ Ɯɍȼɩ Ɯˢ˨Ǹ ɖəɧʁȼʼǸ); ƕ̕ɩƕǸ (ƕ̕ɩȕǃɩƜǸ); 

̗̑̓ƜǸ; Ɯɍȼɩ ǃ˚̗ǢƕǸ Ɯɍȼɩ ǊƗˢ̥ƕǸ. ɔ˘ʿȕʆ̗ʁƗ̗ǧƗʼǸ ̕ȁǠȕȁǸ Ɨ̕ƗʁʼǸ ƕɬȝʿƗǛɩǠȕ 

əɖˢɖǸ ɔ̑ȝʿƗʼɔǸ ƕɬƗʼǸ: Ɯʁ̡ɢɔǸ əɖˢɔǸ; ƕɖ̧ɔǸ; ƕɖ̧ɖǸ ƜȕǧȂ̗ǧƗʼɔȕ Ɯɍȼɩ ƕɖ̧ɖǸ 

ʆəʿƗʼɔȕ; ǢȕǢɔȕ; ̑ɍȷˢɔǸ; Ɯɍȼɩ Ǡ˘ȢɔƜɔǸ. ƕɬƗ̕ǧƗʼǸ Ɨ̕ɬƗˢȷʼǸ əɖƕǸ ɔ˘̕Ǹǧ̗ǧ̡Ǹ 

ƜːʺȞД̕Ǹǧ̗ǢǸ ƗǿƗǛ ƕɩƜɔǸ ȼɧȕ̴ȝǸ ȼɔȼɔ̡Ǹ ɔ˘ʿȕʆ̡ɢɔȕ ǃʼ̧ə̗ǧ̡Ǹ, Ɯɍȼɩ ƗǿƗǛ 

ƕɬ̥ɔǸ ƜǢ̗ǧƗʼɔȕ Ɯʁ̡ɢɖǸ. ̕ ǛʁƜˢʼƕǸ ǃ̕ǧƗɬƗ̗ǢǸ ǧȼƕɢɔǸ ɖəɧ̧ɔǸ ̕ƗʺǠǸǠɬƗ̗ǢǸ 

əɖƕǸ Ɯʼ˘ǸǢ̧əǸǠƜˢȼǧ Ɯɍȼɩ ǃ˧̕ɧǢƜ˚Ǡȕ ɔ˘ʿȕʆ̡ɢɔȕ ǃʼ̧ə̴̗Ǡȕ. ƜȷʃǸ Ɨ̕ɬƗ̗ǢǸ 

əɖƕǸ ʁȁȷǸ ǃǧ˚̧əǸǠƜ̗ǢǸ ɔ˘ɔƜ̗ǧȷ̧ɔȕ ǿʁƜɔ ƜʼДǸǢǸǧƗ̗ ɖəȷǸ Ɯɍȼɩ ƕȼˢȷǸ. 

ǃ̕ǧƗɬƗ̗ǢǸ ǧȼƕɢɔǸ ɖəɧ̧ɔǸ Ɨ̕ɬƗ̗ǢǸ əɖƕǸ ɔ˘̕Ǹǧ̗ǢǸ ƕɖ̧ɖǸ ƜȕǧȂ̗ǧƗʼɔȕ 

Ɯʁ̡ɢɔɼɩ ƕɖƕ̧ɖǸ ʆəʿƗʁȼʼɔȕ ǧȼɢəɩ ̕ƗʺʿƗ̕Ǹǧɧʇ̴̗ɔ. ̕ ǛʁƜˢʼƕǸ ƕȄʼɬƗ̗ǢǸ ə̧ȷɔ̗ 

̕ƗʺʁȼǛɩǠȕ Ɨ˯˫ɪɢɕǸ Ǣʆ̗ʁȼʼǸ əɗ̕Ǡ̡ɢɔȕ ɔ˘̕Ǹǧ̗Ǣɔȕ - ǿʁƜɔ ǧȁʿƗ̓Ǹ ǧȼƕɢɗ̥ʼȕȁǸ 

ǧȁʿƗȢʼД̸̴Ǡȕ. ƕɬ̡Ǹ Ɨ̕ɬƗ̗ǢǸ ƗǛɩȷƗɧ̗Ǣ̗ Ɯȷʄɔ̗ʆƕǸ əɖƕǸ ɔ˘̕Ǹǧ̗ǢǸ ȷǠˢɖǸ 

ȄǠ˯˧Ɨ̕Ǹǧ̗ǢɔǸ ǧƕǛʃȼɔȷƗɬƗ̗ǢȷƗ̥ɔǸ, ǧƕȼɢəƕɢɔ̗ Ɨ̕ƗʁƗɬƗ̗Ǡɼɩȟ ƕɬȝʿƗǛɩɔ 

əɖƕǸ ƜȷʃЖˢɔ̡ɢɖǸ ƜʁƜЖˢɔ̡ɢɗДǸǢ̗ əɖƕǸ ɔ˘̕Ǹǧ̗ǧ̡Ǹ (ƜȁɔƜɩȕ̕ƗʺȼʿƗʼǸ ȷǡǸ 

ȄǠ˯˧̡ɢɔǸ əɖƕǸ ȷǠˢɔǸ ɔ˘̕Ǹǧ̗ǢǸ). 

ǃ̕ǧƗɬƗ̗ǢǸ Ɨ̕ɬƗǢ̗Ǹ ƜʁƜЖˢɔƗʼɔȕ əǸǠ̗ǧ̕Ɨˢɔˢȷȕ Ɯɍȼɩ ƝɢɔƜ̗̕ǧƕɧȼɔ̡Ǹǧ 

̕ɖƕɢɔ˘ʿ̡ɢɔȕ. ǧȼƕɢɔǸ ɖəɧ̧ɔǸ, ƕɬƗ̕ǧƗʼɩȕǨǸ ɔǛɧƗǠ̕ɬƗ̗ǢǸ əǸǡǸ ƜȷʄǠȝɔ̡ɢɔǸ 

Ɨ̗̕ǢǸ əǸǠ̗ǧ̕Ɨ˚̧ɕˢɔ̥ɖǸ ̓ɧȢʆƕǸ ƗǿƗɔƗɧ̗Ǣ̗. ƘȕǣǠȝɩȟ, ƕȄʼɬƗ̗ǢǸ Ɨ̕ɬƗ̗ǢǸ 

80%-̣ʼǸ (ƜȷʄǠȝʼǸ: 80-80, n=2) Ɯȷʄʼ̧ɕ̗ʁȼʼǸ əǸǡǸ ǿɍȷ˛Ǜ ̕ɔǧ̥ɔǸ ̕ƗʺʿƗʁȼʼǸ Ɯȁɢɔɢ̡ɔǸ 

1960 Ɯɍȼɩ 2019. ǨǛȁəɔ ƗǛɩˢɔǸ, ̕ ƕ˚ɨǸ ǧȁʿƗ̕Ǹǧ̗ǢǸ ƜȷʃЖ˘Ɯ̗ǢǸ 60%-ɩƜɔȕ (ƜȷʄǠȝʼǸ: 

43-75, n=2), ̕ ǛʁƗǠȝɔ̡Ǹ ƗȳʼƕǸ ʃ̓ʁƜʁȼДǸǢǸ (Ɯːʺ C).  
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ǠǠ̗ʁȼʼ̗ C. ̕ǛʁƗǠȝɔ̡Ǹ əǸǡǸ (A), ̕ ƕ˚ɨǸ (B) Ɯɍȼɩ ƗȳʼƕǸ (C) ǧȁʿƗ̕Ǹǧ̗ǢǸ Ɯȁɢɔ̡ɢɔǸ 1940 Ɯɍȼɩ 

2019 Ɯɍȼɩ əƕɚ̗ʁȼʼ̗ əɖƕǸ Ɯɍȼɩ əǸǡǸ ̕ɖƕɧƗ̗ǊɼɧƜɔ̡ɢɖǸ (D) ̕ ƗʺʿƗʁȼʼǸ ǿɍȷ˚ɍȷǸ 

ǃ̕ǧƗɬƗ̗ǢɖǸ ȄǠˢȼǛɩǠȕ Ɯǃ̗ʃ̗ǧƗǠɼɩȝǸ. ǢǿʁƗȼːʼǡǸ ƜǢ̗ǧƗʼ̧ə̗ǢǸ əǸǡǸ ƜȷʄǠȝɔ̡ɢɖǸ ǿɍȷ˚Ǹ 

̕ɔǧ̥ɔǸ. ǢǿʁƗȼːʼǡǸ ǧȁȕʆƗʼǸ ǃʿƗʼǸ Ɯǃ̗ʃƕɔˢɔǸ ǨǛȁɔИ ǃ̥ʃɔǸ ȄǠˢȼʼɔȕ əɖˢɔǸ ȼ̕ƕǠɖǸ ǿɍȷ˚ȷǸ 

(3; ȄǠ̸̴ȝǸ 8 ǃ̕ǧƗɬƗ̗ǢǸ). ɚʆƗǡǸ/ǠǠ̗ȄƕǸ ǃʿƗɬƗ̗ǢǸ ̕ǛʁƗɔ̡ɢɖǸ ȄǠ̗ʃƕɔ̗̕ǠɼɩȝǸ; ƜǢɔ 

ȄǠˢȼʼǸ ǃ̕ǧƗɬƗ̗ǢɔǸ Ɯ̡˚Ǡ̕ɬƗ̗ǢǸ ̕ǛʁƗɔ̡ɢɖǸ ̕ɔ̥ɕǸǢȹǸ əǸǡǸ ǧȁ̕Ǹǧ̗ʁȼʿ̡ɢɔǸ ǧȼƕɢɖǸ 

ɔˢʼǠɖǸ. Ɯ˧ȕʁȼǛɩǠȕ ǠȁɧƜ̗ʁȼʼǸ Ǣǿ̗̕Ǣ̗ ̑ǠƜɕ̥ʼ̗ ɚʆƗǠ. əɖƕǸ ȷȕʇɖǸ ̕ɖƕɧƗ̗ǊɼɧƜɕǸ (D)-

ȸǸǢǸ Ɯːʺȝʿ̡Ǹ ǧƕȼƗʼɔǸ əɩəƕʿ̗ʁȼȕȄɢɔ̗ǢǸ Ɯːʺ B-ȷǸ. 

ƕȄʼɬƗ̗ǢǸ Ǌ̧ɔ̗ǣˢȷǸ Ɯɍȼɩ ǿɍȷ˚ɍȷǸ ƜːʺȞДǸǢɔȕ Ɨ̕ Ǹ̕ǧɬƗ̗ǢǸ ʄ̧̣ȼ̦Ǹ ƕʃȼȝʿ̡Ǹ əǸǡǸ 

Ɯȷʄʼ̧ɕˢɔ̡ɢɖǸ ̓ɧǸ ƗǿƗȢʆƕǸ Ɯɔȟ̗ǢɔǸ ɖəɧ̡Ǹǧ ̕ɔǧ̡ɢɔǸ, ƕɬƗǛɩǠȕ: 

ƜȷʃЖ˘Ɯˢɔ̡ɢɖǸ əɖƕǸ (ǃɩƜ̗ǢȷǸ əǸǡǸ əǸǠƜɧƗˢ˧̡ɢɔǸ əǸǠƜ̕ɧ̗ǠɼɩȝǸ); 

ƜȷʃЖ˘Ɯˢɔ̡ɢɖǸ ɖəɧ̧ȷƗǸ ȼ̕ƕ̕Ǹǧ̗ǢǸ; əǸǡǸ ƜʁƜɖǸ ǧ˘ƗˢȹƜ̗ǢǸ (ȼɧȕǢǸ ɔ˘ʿȕʆ̡ɢɔȕ 

Ɨ˯˫ɪɢɕǸ ƜʁƜɖƜ̗ǠǧƗʼǸ Ɯʁ̡ɢɖǸ ɔ˘ʿȕʆ̗ʁƗ̗ǠɖǸ); ƜȷʃЖ˘Ɯˢɔ̡ɢɖǸ ƗȷƜˢʼƜǸ 
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ƕ̡ˢ˝ʿȕǢǸ; ʁȁ̕ǸǠƜ̡ɧˢɔ̥ɖǸ; Ƙəˢɔ̗ʆƗɧˢɔ̥ɖǸ ǧ˘ƗǛ ƕȼ̡Ǹ; ƜȷʃЖ˘Ɯˢɔ̡ɢɖǸ 

Ǡ˘ȢɔƜǸ ɔ˘ʿȕʆ̗ʁƗ̗ǢǸ; Ɯɍȼɩ ƜʁƜЖ̗ʁȼɧˢɔ̥ǧ Ɯɖ˘ƗǛ. ƕɬ̡Ǹ ƕȄʼɬƗ̗ǢǸ ƜʁƜЖ̗Ǣɔȕ 

ǧȁʁȼДǸǢǸ əǸǡǸ ̕ɖƕɢɔ̡ɢɖǸ, Ɯʁ̡Ǹ Ɨ̗̕ǢǸ əǸǡǸ ʆɼɪɔ̗ʆƗɧ̗ǢǸ Ɯɍȼɩ 

ƜːʺƗ̡ǸǢ̕̕Ǹǧ̴̗Ǡȕ ̑ʁ̡ɢɔǸ Ɯ˫ǠǸ (20) ƗǿƗǸ Ɯɔȟ̗ǢɔǸ, ƕɬƗʼǸ ȷ̗̓ƕ˚ǠʁȼɕǸ Ɯɍȼɩ 

ȼȽˢɔ̥Ǹ ƜȁɔƗɔ̗ʆƗ̕Ǹǧɧˢɔ̥ɖǸ. ȷ̗̓ƕ˚Ǡʁȼʼɔȕ ̕ƗʺʿƗɬƗˢȷʼ̗ Ɨȳʼ̧ɔǸ ǿɍȷ˚Ǹ ̕ɔǧ̥ɔǸ. 

 

əǸǠˢɔǸ Ɯȷʄʼ̧ɕˢɔ̗ʆƗʼɔȕ ̕ƗʺʁȼȢɩƜ̗ǠɼɩȝǸ Ɯɍȼɩ ƜʁЖˢɔ˝ƕǛɩǠȕ əǸǡǸ ̕ɖƕɢɔ̡ɢɖǸ, 

ǃ̕ǧƗɬƗ̗ǢǸ Ɨ̕ɬƗ̗ǢǸ əɖƕǸ Ɯȷʃɔȕ ɔ˘̕Ǹǧ̗ǢǸ Ɯɍȼɩ Ɯʼ˘ǸǢ̧ə̗ǢǸ ƜʁƜЖ̗ǢɖǸ 

ɔ˘ʿȕʆ̡Ǹ ȼɔȼɔ̡ɢɖǸ. ƜȷʃǸ Ɨ̕ɬƗ̗ǢǸ ƕʃȽɪǠ̕ДǸǢǸ əɖƕǸ ǃəʃ̧ɔ˘ʿ̡ɢɖǸ ǃːʼǠ̗̕Ǣɔȕ 

əǸǡǸ ȼɔȼɔ̡ɢɖǸ. ǿʁƜɔ, əɩəƕ̗ǧƗɬƗ̗Ǣ̗ əǸǡǸ - əɖƕǸ ɔ̑ȝʿǢƜ˘ȕǊȝǸ ƗǿƗɩȕǨˢȷǸ - 

Ɯȷʄʼ̧ɕ̗ʁȼƕɢə̗Ǌǧ, əɖƕǸ ƜʁƜɖƜ˚̧əˢȷʼǸ əǸǠ̗ǧ̕ˢɔ̗ʆƗʼȹǸ Ɯʁ̡ɢɖɼɩ 

ɔ˘ʿȕʆ̗ǧ̕ƗˢɔʆƗʼɖǸ. 
 

Ǡȷ̡Ǹ ̕ɖƕɢɔ̡Ǹ Ɯɍȼɩ ƝɢɔƜ̗̕ǧƕɧȼɔˢȹǸ ̕ɖƕɢɔ̡Ǹ 

ǃ̕ǧƗɬƗ̗ǢǸ ǢǿʁƗȼːʼǠɔȕ ǢɔʁɬƗ̗ǢǸ ʃəɔȕ ̑ɔˢȼ̦ǧ (əɩəƕ̗ʁːʼǠɔȕ) ̕ƗʺʆˢɔƜˢɩȝǸ 

ƝɢɔƜ̗̕ǧƕɧȼɔ̡Ǹ əɖƕǸ. əɖˢɖǸ ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɖǸ əɩəƕ̗ʁːʼǠɔǸ ƕɬƗʼǸ: əɗǛ 

Ǡȷ̥ǧ ̕ɖƕɢɔ̥ (̓ƕɔɔ )̥; ǃ̗ȁʁ̥ Ɯɍȼɩ ƜƗɬɔ ;̥ ȷ̗ḁ̏ǧ Ȅɬ  ̥Ɯɍȼɩ ̕ɖƕɢɔ̥; ɔ̥̑ǧ 

Ɯɍȼɩ Ɨ̗ʃ̥ǧ Ȅɬ ,̥ əƕȼǛɩȟ Ɯɍȼɩ Ǡǃ ;̥ Ɯ̑Ɯ˚ˢȷƗǧ̡Ǹ; ǿȟǠ̡Ǹ; Ɯɍȼɩ ƕɩɧ̡Ǹ. 

ǃ̕ǧƗɬƗǢ̗Ǹ Ɨ̗̕ǠɼɩȝǸ ̕Ɨʺʆƕɔ˘̕Ǹǧ̗ǧ̡ɢɔǸ ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɔǸ əɖƕǸ 

ƕɩƕǸǣ̥ʼȕȁǸ, ƜǢ̴̗Ǡȕ ̕ǛʁƜˢʼ̧ɔȕ əɩəƕ̗ʁːʼǠɔȕ, Ɨ̕ɬƗˢȷʼǸ Ǡȷ̡Ǹǧ ̕ɖƕɢɔ̡Ǹ 

(̓ƕɔɔ )̥ əɩəƕ̗ʁːʼǧƗʼ̗ ǧȁȕʆƗǠǸǠɭ̣ɔ̥ɖ ǧȼƕɢɖǸ ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɖǸ əɖƕǸ. 

ƕȄʼɬƗ̗ǢǸ ̕Ɨʺʆƕ̕Ǹǧ̗ǢǸ ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɔǸ əɖƕǸ ǧȼƕɢɔǸ əɢɖ̗ʁƗ̗ǠɼɩȝǸ (ɖəȷǸ 

̕Ɨʺʆ̴̗ȝǸ ƘȼʼǸ əɖƕǸ) Ɯɍȼɩ əɢɖȕǧ˘ʿƗ̗ȅ̗ǠɼɩȝǸ (ǃɬȕǧƗǠɼɩȟ, ̑ ʁ  ̥ǃɧ˘Ɯ̣Ǡɼɩȟ Ɯɍȼɩ 

ɔ˘ʿƗǠɼɩȟ əɢɖȕǧƗʁȼʼǸ). ̕ Ɨʺʼȼɢə̗Ǣ̗, ƕȄʼɬƗ̗ǢǸ Ɨ̕ɬƗ̗ǢǸ ƜǢ̕Ǹǧˢɔ̡ɢɔȕ ǧƕȄИǸ 

Ɯɍȼɩ ǧƕȄИƗ̡ǸǢ̗ əɩəƕ̗ʁːʼǠɔȕ əɖƕǸ ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɔȕ ̕ƗʺːʼǠɔȕ, ǃɩƜ̗ǢȷǸ 

̕ƗʺɔƜˢɩǠȕ ̓ƕɔɔ̡ɢɔȕ ƜǢɔ ɔˢʼǡǸ. ƕɬ̡Ǹ əɩəƕ̗ʁːʼǧƗʼǸ (ʄˢɩ, Ɯ̡Ǡȝɔ  ̥ɔ˘ʿ̡ɢɔȕ 

əǸǠˢɔǸ) ƜǣǠ̕˚̧ə̗ǢǸ ̕ƗʺǠǸǠʇɧɔˢȹǸ əɩəƕȕȁǧɔȕ ƜʁƜЖˢɔƗʼɔȕ Ɯȷʄɔ˘ʿ̡ɢɔȕ əɖƕǸ 

ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɖǸ. ̕ Ɨʺʆƕɔ̗ ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɖǸ ̕ɖƕ̥ɔ  ̥əɖƕǸ ǃɍȼ˘ƗȝʿƗʼ̗ 

ƕȄʼɬƗ̗ǢɖǸ ƜǢˢȼːʼȕ əɖ̗ʁƗˢɔƜˢɩȝǸ Ɯɍȼɩ ɔ˘ʿȕʆƗ̧ȼ̦Ǹ. ƜȷʃǸ Ɨ̕ɬƗ̗ǢǸ əɢɖȟȼʼǸ 

ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɔǸ ̕ɖƕ̡ɢɔ̗ʆƗʼɔȕ Ɯɍȼɩ ɔ˘ɩǠȕ ô̕ɖƕ̡ǸǢɔȕõ əɖˢɔǸ ǃǸǧƗʼȷȕ 

ɔ̗̑̕Ǣɔȕ Ɯɍȼɩ əɖ˝̗̕ǢɔǸ. 

 

ƕȄʼɬƗ̗ǢǸ ǧȼƕɢɔǸ ɖəɧ̧ɔǸ Ɨ̕ɬƗˢȷʼǸ ̕Ɨʺʿ̡ɢɔȕ ƗǛɩȷƗʼ̗ ƜʁƜЖˢɔƗʼɔȕ əɖƕǸ 

Ǡȷ̡Ǹǧ ̕ɖƕɢɔ˘ʿ̡ɢɔȕ Ɯɍȼɩ ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɔǸ. ƜǧƗʁƗǛɩȝǸ Ɯǃ̗ʃ̗ǧƗʼɔȕ ǿɍȷ˚ɍȷǸ, 

ƕȄʼɬƗ̗ǢǸ Ɨ̕ɬƗ̗ǢǸ ̕ǛʁƜˢʼ̧ɔȕ ƕʃȼȝʿ̡ɢɔȕ ƜʁƜЖˢɔƗʼɔȕ əɖƕǸ ̓ƕɔɔ̡ɢɖǸ (Ǡȷ̡Ǹǧ 

̕ɖƕɢɔ̡Ǹ) ̕ƗʺʿƗʁȼʼɔȕ ǧƕȼИɔȷǸ. Ɯȷʄɔ̗ʆƕǸ ƕȄʼɬƗ̗ǢǸ Ɨ̕ɬƗ̗ǢǸ ̕Ɨʺʁȼʿ̡ɢɔȕ 

Ɯȷʄɔ̗ʆƕǸ əɖƕǸ Ɨ˯˫ɪɢɕǸ Ǡȷ̡Ǹ ǃƗɩƜ̡ǸǢǸ ǧƗǢ̴̦̗ȝǸ ǧƕǛʃȼɔȷǸ Ɨ˯˫ɪɢɕǸ Ǡȷ̡Ǹǧ 

̕ɖƕɢɔ̡Ǹ ǃǸǧƗ̡ɢɔ̗ʆƗɧˢɔ̡Ǹ ǧƕȼИɔȷǸ ǿɍȷ˚Ǹ ̕ɔǧ̥ɔǸ, ̕ ǛʁƜˢʼƕǸ Ɨ̴̗̕Ǡȕ 

ƜʁƜЖˢɔ̗ ̕ƗʺʿƗʁȼʼ̗ ȷǿʽɔ̥ɔȕ. ǿʁƜɔ, ƕɬ̡Ǹ ̕ƗʺǠǸǠɬƗ̗ǢǸ ǧƗǢȢƗʼ̗ əɖƕǸ Ǡȷ̡Ǹǧ 

̕ɖƕɢɔ̥ɖǸ ʃ̓ʁƜɩƜ̗ʁȼДǸǢ̗ Ɨ˯˫ɪɢɕǸ əɩʼǸ ƜʁƜЖ̗Ǣɔȕ əɖƕǸ Ǡȷ̡Ǹǧ 

̕ɖƕɢɔ˘ʿ̡ɢɖǸ ǧƕȼИɔȷǸ. ȄǠˢȼʼǸ Ɯǃ̗ʃ̗ǧƗʼǸ Ɯ̡̕ǧƗɬƗ̗ǢǸ əɖƕǸ Ǡȷ̡Ǹ ̕ɖƕɢɔ̡Ǹ 

ǃƗɩƜ̡ɢɔ̗ʆƗɧ̗ǢǸ ǿɍȷ˚Ǹ ̕ɔǧ̥ɔǸ (ʁ˩ɼɧ̗ǋǸ ̕ƗʺʿƗɬƗ̗Ǣ̗ 2005 ̕ ɔǧ̥ɔǸ), 

ǧȼƕɢɗ̥ʼȕȁǸ ƜʁƜЖˢɔƗʼǸ Ɨ̕ƗʁƗʼǸ ȄǠˢȼʼɔǸ Ɯǃ̗ʃ̗ǧƗʼɔǸ ȷǿʽɔ˝ƕɬƗ̗ǢǸ (Ɯːʺ D). ȷǿʼ̗ 
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Ɯ̡ʽʼȷȕ ƜʁƜЖˢɔƗʼ̗ ̕ƗʺʿƗʼ̗ ǃːʼǧƗǢƕɢə˘Ɯ̗̕Ǣ̗ əɩəˢɔ̥ɖǸ Ɯɍȼɩ 

Ɯ̡̕ǠȞДɢɔ̡ɢɖǸ ƜǧƗʁƗǛɩǠȕ Ɯǃ̗ʃ̗ǧƗʼɔǸ. ǃɍȼ˘Ɨʼ̗, ȄǠˢȼʼǸ Ɯǃ̗ʃ̗ǧƗʼɔǸ Ɨ̗̕ǢǸ 

ǧȼɩȕǨˢɬ̧ȷǸ əɖƕǸ ̕ƗʺʿƗ̕Ǹǧ̗ǢǸ ƗǛɩȷƗʼ̗ ôǃǸǧƗʼǸõ Ǡȷ̡Ǹǧ ̕ɖƕɢɔ̡Ǹ Ɯɍȼɩ 

ô̕ɖƕ̡ǸǠƜ̗ǢǸõ: 94% (ƜȷʄǠȝʼǸ: 92-96, n=3) əɖƕǸ ǧȁʿƗʼǸ ȄǠˢȼʼǸ Ɯǃʃ̗̗ǧƗʼɔǸ 2016-2019 

ƗǿƗɔǸ ̕Ɨʺ̕Ǹǧ̗ʁȼʿ̡Ǹ ô̕ɖƕ̡ǸǠƜ̗ǢǸõ ̓ƕɔɔ̡Ǹ (ôƜȷʃǸ ƜǧƗʁЖ̴̗ȝǸõ, ô̓ ƕɔʼõ̗ 

Ɨ˯˫ɪɢɕǸ ô̓ƕɔʼɍȼ˘Ɯɩȕõ Ǡȷ̥ǧ ̕ɖƕɢɔ̥) Ɯɍȼɩ 91%-̣ʼǸ (ƜȷʄǠȝʼǸ: 85-95, n=3) əɖƕǸ 

̕ƗʺʿƗʼǸ 2016-2019-ȷǸ Ɨ̕ƗʁƗɬƗ̗ǢǸ ǧȼƕɢɗ̥ʼȕȁǸ ô̕ɖƕ̡ǸǠƜ̗ǢǸõ (Ɯːʺ D Ɯɍȼɩ E). 

ƜɍȼɩȕȄɢɔ̗, ȄǠˢȼʼɔǸ Ɯǃ̗ʃƕɔˢȷǸ əɩəƕ̗ʁɬƗ̗ǢǸ ƜːʺȞДǸǢǸ ̕ǛʁƗɔ̡ɢɖǸ ʃ̓ʁƜ̡ǸǢǸ 

Ɨ˯˫ɪɢɕǸ ȷȕ̲ȝƜ̗ʁȽˢʼȕǢǸ ǧƕȼИɔǸ 1990-̡ɢɔǸ (Ɯːʺ D Ɯɍȼɩ E).  

 

ǠǠ̗ǢȢ̗ʁȼʼ̗ D. ƜȷʄǠȝɔ̡ɢɖǸ əɖƕǸ ǧȁʿƗʼɔǸ Ǡȷ̡Ǹǧ ̕ɖƕɢɔ̡ɢɖǸ (ƜǧƗʁˢȷǸ ǧɼɧȼɖǸ ƜǢ̴̗ȟ 

Ɲ̗̑ȕǧƗʼ̗ ʁǣɧ̧ (Stirling) et al. 2008 ð (Ɨ̕ɧȽȢ̗)) ǃ̥ʃɔǸ ƗǛɩ˘ʿƗʼɔǸ (1990-ɩ, 2005-ɩ ̕ɔǧ̥ɔǸ, 

Ɯɍȼɩ ǃ̥ʃƕǸ ƗǿƗɔǸ ǿ̣ɼɧ̗ǋɔǸ [2016-ȷǸ 2019-ȹǸ]) ǿɍȷ˚Ǹ ̕ɔǧ̥ɔǸ. ǅʆɢǠ̡Ǹ ǃʿƗɬƗ̗ǢǸ 

̕ǛʁƗɔ̡ɢɖǸ ȄǠ̗ʃƕɔ̗̕ǠɼɩȝǸ ǃ̥ʃǸ ȄǠˢȼʼɔǸ ǃ̕ǧƗɬƗ̗ǢɔǸ ǿɍȷ˚ɍȷǸ (3; ȄǠ̸̴ȝǸ 8-̣ʼǸ 

ƕȄʼɬƗ̗ǢǸ). ȷǿʼƕǸ ɚʆƗǡǸ ǧƕȼƗʼǸ ƜǢɔ ǃːʼǧƗʼǸ ɚʆƗǡǸ ǠǿƗǠʁȼɔ̡ɢɖǸ Ɯ˫ɩʁȼǛɩǠȕ ʁƜˢəˢɬ̧ȷǸ 

Ȅɬɧ̧ȷǸ. əɖˢɖǸ ƕɔɧƜ̥ʼǸ Ɯɍȼɩ ǠǠ˝Ɨʿ̗ʁȼʼǸ Ǡȷ̡Ǹǧ ̕ɖƕǸǣɔ̡ɢɖǸ ǃʿƗʁȼʼǸ əɖƕǸ Ǡȷ̡Ǹ 

̕ɖƕɢɔ̡ɢɖǸ ƕɔɧƗ̗ʁȼʼǸ ƜɧɬʼˢȷǸ ƜǢ̗ǧƗ̕Ǹǧ̗ǢǸ ɖə˩ɍȷ Ȣ˫ȼȕȁǸ, Ɯ˫Ǡɧ˘ʺȕȁ̡ɢɖǸ (ƜǢ̗ǧƗʼ̗ 

ɖəˢʼƜˢȷǸ ɔˢʼǠɖǸ ȀəƗʿ̗̕ǠǸǠʺɖǸ Ɯɍȼɩ əɖƕǸ ɖəˢʼƜˢȷǸ). ȄǠˢȼʼɩȕǨǸ Ɯǃ̗ʃ̗ǧƗʼǸ ǃ̕ǧƗɬƗ̗ǢɔǸ 

ǿɍȷ˚ɍȷǸ Ɨ̕ɬƗ̗ǢǸ əɖƕǸ ̕Ɨʺɢə̗ǢɔǸ Ǡȷ̡Ǹǧ ̕ɖƕɢɔ̡Ǹ 1 Ɯɍȼɩ 2 ƕʃȼȝʿƗʼǸ ôƝɢɔƜ̗̕ǧƕɧȼɔ̡Ǹ 

ɚɍȼДǸǢǸõ Ɯɍȼɩ əɖƕǸ Ǡȷ̡Ǹǧ ̕ɖƕɢɔ̡Ǹ 3, 4 Ɯɍȼɩ 5 ô̕ ɖƕ̡ǸǢǸõ əɖƕǸ 
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ǠǠ̗ǢȢ̗ʁȼʼ̗ E. ̕ɔȞȕǢɖǸ ̕ǛʁƗɔ̡Ǹ ô̕ɖƕ̡ǸǢǸõ ǧƗǢ̴̦̗ȝǸ ôƝɢɔƜ̗̕ǧƕɧȼɔ̡Ǹ ɚɍȼДǸǢõ 

əɖˢƕǸ ǧȁʿƗʁȼʼǸ ǿɍȷ˚Ǹ ̕ɔǧ̥ɔǸ ǃ̥ʃƕǸ ƗǛɩ˘ʿƗʼɔǸ (1990-ɩ, 2005-ɩ ̕ɔǧ̥ɔǸ, Ɯɍȼɩ ǃ̥ʃƕǸ 

ƗǿƗɔǸ ǿ̣ɼɧ̗ǋɔǸ [2016-ȷǸ 2019-ȹǸ]). ǅʆɢǠ̡Ǹ ǃʿƗɬƗ̗ǢǸ ̕ǛʁƗɔ̡ɢɖǸ ȄǠ̗ʃƕɔ̗̕ǠɼɩȝǸ ǃ̥ʃǸ 

ȄǠˢȼʼɔǸ ǃ̕ǧƗɬƗ̗ǢɔǸ ǿɍȷ˚ɍȷǸ (3; ȄǠ̸̴ȝǸ 8-̣ʼǸ ƕȄʼɬƗ̗ǢǸ). Ɨ̕ɼɩ˘ȕʆƗǠɔȕȁǸ, ƜǢɔ ȄǠˢȼʼǸ 

Ɯ̡˚Ǡ̕ɬƗ̗ǢǸ ̕ɔȞȕǢǸ ̕ǛʁƗɔ̡ɢɖǸ ô̕ ɖƕ̡ǸǢǸõ ǧƗǢ̴̦̗ȝǸ ôƝɢɔƜ̗̕ǧƕɧȼɔ̡Ǹ ɚɍȼДǸǢõ 

əɖƕǸ ƜǢɔ ƗǛɩ˘ʿƗʼɔǸ. ȷǿʼƕǸ ɚʆƗǡǸ ǧƕȼƗʼǸ ƜǢɔ ǃːʼǧƗʼǸ ɚʆƗǡǸ ǠǿƗǠʁȼɔ̡ɢɖǸ Ɯ˫ɩʁȼǛɩǠȕ 

ʁƜˢəˢɬ̧ȷǸ Ȅɬɧ̧ȷǸ.  

Ǌ̧ɔ̗ǣˢȷǸ, ƜǧƗʁƗǛɩȝǸ Ɯǃ̗ʃ̗ǧƗʼǸ Ɨ̕ɬƗ̗ǢǸ Ɯːʺˢɬ̡ɢɔȕ ǧƗǢȢƗʼɔȕ ƜǧƗʁƗǛɩǠȕ 

Ɯǃ̗ʃ̗ǧƗʼɔǸ ǿɍȷ˚ɍȷǸ. ǧȼɩȕǨˢɬȕ ƜǧƗʁƗǛɩȝǸ Ɯǃ̗ʃ̗ǧƗʼǸ Ɨ̕ɬƗ̗ǢǸ ǧȁʁȼʼǸ Ɯȷʄɔ̗ʆɔȕ 

ǃƗɩƜ̡ǸǢɔȕ əɖƕǸ Ǡȷ̡Ǹǧ ̕ɖƕɢɔ˘ʿ̡ɢɔȕ ǧƗǢ̴̦̗ȝǸ ǧƕǛʃȼɔȷǸ Ɨ˯ ˫ɪɢɔǸ 

ǃǸǧƗʼ̧ɕ̗ǊɼɧƜɔ̡Ǹ əɖƕǸ Ǡȷ̡Ǹǧ ̕ɖƕɢɔ̡Ǹ ƗǛɩȷȹǸ Ǡǿ̸̴ȟ Ǌ̧ɔ̗ǣǛ ̕ɔǧ̥ɔǸ, 

əɩəД̸̴ɔ ƜʁƜЖ̗ǊɼɧƜɔ̡ɢɔȕ 1980-̡ɢɔȕ ǃȝƜ̴̗ɔ ǿʁƜɔ ǧƕȼƗȢʼ̧ɔ̗ʆƗɧ̴̗Ǡȕ 

̕ƗʺʿƗʼǸ ǃȝƜ̴̗ɔ 2000-̡Ǹ ɖ̣ǛǊɼɧƜɧ̗ǠɼɩȝǸ. ǿʁƜɔ, Ɯːʺˢɬ̥ ǿɍȷ˚ɍȹǸ, ƕɬ̡Ǹ 

̕ƗʺǠǸǠɬƗ̗ǢǸ ǧƗǢȢƗʼǸ əɖƕǸ Ǡȷ̡Ǹǧ ̕ɖƕɢɔ̡ɢɖǸ ʃ̓ʁƜɩƜ̗ʁȼДǸǢǸ Ɨ˯ɪ˫ɢɕǸ 

əɩə̗Ǣ̗ ƜʁƜЖ̗ʁȼɔ̕ˢȼ̦ǧ əɖƕǸ Ǡȷ̡Ǹǧ ̕ɖƕɢɔ˘ʿ̡ɢɔȕ ȽɢəȹǸ Ǡǿ̸̴ȟ ǧƕǛʃȼɔȷǸ. 

ƕȄʼ̕ǧƗɬƗ̗ǢɔǸ ̕ƗʺɬƗ̗ǢǸ əɖƕǸ Ǡȷ̡Ǹǧ ̕ɖƕɢɔ̡ɢɖǸ, Ɨ̕ɬƗ̗ǢǸ ƜȷʃǸ ̕ɖƕ̡ǸǢǸ 

Ɯɍȼɩ Ɨ̗ʃ˘ȕǢǸ əɖƕǸ ̕ƗʺʿƗ̕Ǹǧ̗ʁȼʼǸ ƗǛɩȷƗʼ̗. Ɨ̕Ɨʁ̗̕ǠɼɩȝǸ ǧȼƕɢɖǸ əɖƕǸ 

ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɔǸ (ƕʃȼȝǛɩȝǸ əɖƕǸ ̓ƕɔɔ̡Ǹ ƕɬƗǛɩǠȕ Ɯʁ̡Ǹ ƝɢɔƜ̗̕ ǧƕɧȼɔ̡ɢɖǸ 

̕ƗʺːʼǡǸ), ǧɼɧȼƕǸ ǃ̕ǧƗɬƗ̗ǢǸ Ɨ̕ɬƗ̗ǢǸ əɖƕǸ ̕ƗʺʿƗʼǸ Ǌ̧ɔ̗ǣǛ ̕ɔǧ̥ɔǸ 

ô̕ɖƕ̡ǸǢǸõ Ɯɍȼɩ ǃ̥ʃǸ Ɨ̴̗̕Ǡȕ əɖƕǸ ̕ɖƕ̡ɢɔ˘ɬƗ̗ǧ̡Ǹ ǃƗ̡ɢɔ̗ʆƗɧ̗ǢǸ 

ǧƕǛʃȼɔȷƗ̥ɔǸ. ǃʿƗʼɔȕ Ɯǃ̗ʃ̗ǧƗʼɔǸ ƜǧƗʁƗǛɩȝǸ, Ɨȕǃ˚ʃȕǢȟǸ ƜʁƜЖˢɔƗʼǸ əɖƕǸ 

Ǡȷ̡Ǹǧ ̕ɖƕɢɔ̡ɢɖǸ Ɯɍȼɩ ǧȼƕɢɗ̥ʼȕȁǸ ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɖǸ Ǌ̧ɔ̗ǣǛ ɔ̕ǧ̥ɔǸ 

Ɯːʺˢɬ̥ɔȕ ̕ɖƕɧƗ̗ǊɼɧƜɔ̕Ǣƕɢə˘Ɯ̗̕ǢǸ ̕ƗʺʿƗʼȷȕ ǿɍȷ˚ɍȷǸ. Ɯǃ̗ʃƕɔ̗̕ǠɼɩȝǸ, 

ǃƗɩƜ̡ɧˢɔ̡Ǹ əɖƕǸ Ǡȷ̡Ǹǧ ̕ɖƕɢɔ̡ɢɖǸ Ɯɍȼɩ ǧȼƕɢɗ̥ʼȕȁǸ ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɖǸ 

̕ƗʺʿƗ̕ǸǧɧʇɬƗ̗Ǣ̗ ƕɬ̡ɢɖǸ ƕȄʼɬƗ̗ǢɖǸ. ǿʁƜɔ, Ɯ̡Ǡȝɔ ̥ǃƗɩƜ˚̧ɕ̗ʁȼɔƗǛ 

Ɯ̡ʽДǸǢ̧ə̗Ǣ̗ ̕ƗʺʿƗʼǸ ǧƕȼɢɖɩȕḲ̌ɬƗ̡ɍȼǸ. ȄǠˢȼʼɔȕ Ɯǃ̗ʃƕɔ̗ǧ̕˘Ɯ̗̕Ǣ̗ 
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əɩəƕˢɔƜˢɩȝǸ ǧȼȕȁƜ əɩəˢɔƗʼǸ, ƕɬƗɩǠȕ ̕Ɨʺɩȟ Ɯ̡Ǡȝɔ ̥ƜʁƜЖˢɔƗʽǛ əɖƕǸ Ǡȷ̡Ǹǧ 

̕ɖƕɢɔ˘ʿ̡ɢɖǸ Ɯɍȼɩ ƝɢɔƜ̗̕ǧƕɧȼɔ˘ʿ̡ɢɖǸ Ǌ̧ɔ̗ǣǛ ̕ɔǧ̥ɔǸ.   

 

ƕɬƗ̕ǧƗʼǸ ǧȼƕɢɔǸ ɖəɧ̧ɔǸ ̕ƗʺʁȼʼǸ ǃƗʼ̧ɕ̗ʁȼɔ̡ɢɔȕ əɖƕǸ ̓ƕɔɔ̡ɢɔȕ ƗǛɩȷȹǸ 

Ǡǿ̸̴ȟ ǃːʼǠ̕ɩƜ̗Ǣ̗ ƜʁƜЖˢɔ̡ɢɖǸ ƗȁƜ: ƜȷʃЖˢɔ̡ɢɖǸ əɖƕǸ ƕɬƗǛɩɔ 

əǸǠ̗ǧ̕ɩƜ̡ɢɔ̗ʆƗɧˢɔ̥ ǃːʼǧƗǛɩɔ ǃȳȠ̧ɔ̡Ǹ ɔ˘ʿȕʆ̗ʁƗ̗ǧƗʼɖǸ; Ɯɍȼɩ ƜʁƜЖ̗ǢǸ 

ǧ˘ƗǛ ʁǿ̣ɢɖǸ əɖƕǸ əǸǠˢɖƜˢɔ̗ Ɯʼɧˢɔ̗ʆƗɔ̡ɢɖǸ. 

 

Ǣ̓ʼǸ, ƝɢɔƜ̗ǢǸ Ɯɍȼɩ ƜːʺƗ̡ǸǢǸ Ɲ̗̑Ɨȼɔ̕ДǸǢɖǸ 

ƕȄʼɬƗ̗ǢǸ Ɨ̕Ɨʁ̕ɬƗ̗ǢǸ əɖƕǸ ȼ̕ƕǧƗ̸̴̡Ǡȕ Ǣ̓ʼɔȕ, ƝɢɔƜˢɔˢȹǸ Ɯɍȼɩ Ɯʁ̡ɢɖǸ 

ƜːʺƗ̡ǸǢǸ Ɲ̗̑ƗȼДǸǢǸ. ǧȼƕɢɗ̥ʼȕȁǸ, ƕȄʼɬƗ̗ǢǸ ƕʃȼȝʿ̡Ǹ ǃǧ̕˝̓Дɢɔ̡ɢɖǸ Ɨ˯˫ɪɢɕǸ 

ǧƕȼɢəƕȢʼДǸǢǸ Ɯɍȼɩ əɩəƕʿ̗ʁȼʼɔȕ ̕ƗʺʿƗʼɔȕ ǢɔʁʼȼǛɩǠȕ ǧȁʁȼʿ̡ɢɔǸ, ƕɬƗʼǸ əɔ, ̕  ̥

Ɯɍȼɩ ̕ɖƕǸǣɔ̡Ǹ ɔˢʼǡǸ ƕɬƗʼǸ.  

ǧȼƕɢɔǸ ɖəɧ̧ɔǸ, ̕ ƗʺʿƗʼǸ əɖƕǸ Ǣ̓ʁȼʼɔȕ ǃˢɧˢɔˢȹǸ Ɨ˯˫ɪɢɕǸ Ɯʁ̡ɢɖǸ ƕ̧ȷ̧ɔȕ ǃʼɔȕ 

ǃǧ̕˝ʼДɢɔ˝ƕɬƗ̗ǢǸ. Ǣ̓ʼǸ ƝɢɔƜˢɔ̗Ǩ̗Ǣˢɔ̡ɢɖǸ Ɨ̕ƗʁƗɬƗ̡ǸǢǸ. ƕȼɢəƕǸǢ̗, 

ǧȼɩȕǨˢɬȕ ƕɬƗ̕ǧƗʼǸ ə̧ȷɔ̗ ̕ƗʺɬƗ̗ʁȼДǸǢǸ Ǣ̥̓ʼɔȕ ƜʁƜǧ ȼ̕ƕǧƗ̸̴̡Ǡȕ 

Ǣ̓ǧƗʼɔȕ. ƕȄʼɬƗ̗ǢǸ ƕ̗ȄƗȼʼǸ ǧȁʁȼʿ̡ɢɔǸ ʆɼɩɍȼ˘Ɯɩ̧ȷǸ Ɨ˯˫ɪɢɕǸ ǃˢɧɧ̗Ǣɔȕ əɖˢɔǸ 

Ɨ̕ɬƗ̗ǢǸ ǧƕȼɢəƕǸǢɔȕ ǧȁȢʼДǸǢǸ. 

Ɯːʺˢɬ̥, əɩəƕ̗ǢǸ ƝɢɔƜ˘ʿ̡Ǹ Ɯɍȼɩ ƜɢɔƜˢɕǸ Ɨ˯˫ɪɢɕǸ əɩəДǸǢǸ Ɲ̗̑ƗȼДɢɔ̗̕ǢǸ 

ǧȁʿƗȢʼДǸǢǸ əɖˢɔǸ. ƕȄʼ̗ǢǸ ̕ȁǠȕȁǸ Ɨ̕ ̕ǸǧɬƗ̗ǢǸ ƝɢɔƜˢɔ˘ʿƗʼɔȕ ƕɬƗǛɩǠȕ: 

ȷ̗̓̕ДɢɕǸ; Ǣ̣ʼ̗Ǣɔȕ ʁǠʼƕǸ Ɨ̗ʃ̥ɔǸ Ɯɍȼɩ ɔ̥̑ɔǸ; ̕ ȁ̗Ǣ̕Ɨ̗ǢǸ Ạ̡̇̄ɢɔǸ; 

Ȅʼ̗Ǣ̕Ɨ̗ǢǸ Ɨ̗ʃ̡ɢɔǸ; ̑ ʁ̥ɔǸ ǧ̗ʆ̕Ɨ̗ǢǸ; əǛȟƜ̡Ǹ ǅ˧ǸǢǸ Ɯɍȼɩ ǢʁƜǸǢǸ Ɨ˯˫ɪɢɕǸ 

əɧ̡Ǹ ɔƗ̕ДǸǢǸ əɖƕǸ. ̕ Ɨʺʼȼɢə̗Ǣ̗, ǧȁʿƗʼǸ əɖƕǸ ȷ̗̓̕Дɢɔ̴̗̕Ǡȕ, ̓ ̥ʁɔ̡Ǹǧ 

ƕɔ̥ɔƗɩƜ̕ǸǧɬƗ̗ǢǸ, ȽɢəʇˢɬƗǛɩɔ ǿɍȷ˚Ǹ ̕ɔǧ̥ɔǸ, ǃȝƜ̴̗ɔ 2007-ȷǸ. Ǌ̧ɔ̗ǣǛ 

̕ɔǧ̥ɔǸ, Ɯːʺˢɬ̡ɢɔȕ ǿɼɬ̗̕ǢǸ ǧȁʿƗɬƗ̗ǢǸ ȼˢ˚ƕ̗ǧ̴̗Ǡȕ 1980-̡ɢɔǸ Ɯɍȼɩ 1990-̡ɢɔǸ, 

Ɯɍȼɩ əɖƕǸ ȷ̗̓̕Дɢɔ̗̕ǢǸ ̥̓ʁɔ̡Ǹǧ ̕ɔǧ̥ɔǸ ǧȁʿƗ̕ǸǧɬƗˢȷʼǸ ȽɢəʇˢɬƗɬƗ̗ǢȷǸ 

2015-ȷǸ. ̕ ƗʺʿƗʁȼʼǸ ̕ȁǠȕȂ̕Ǹǧ˝ɩƜ̗ǠɼɩȝǸ, ǧȼƕɢɔǸ ƜˢəɼɩƕǸ, Ɯ̣ʆɼɩƕǸ, ƕɢəƕǸ Ɯɍȼɩ 

ƕɢə˚ɧʇ̗ǢǸ əɖƕǸ ̕ƗʺʿƗ̕Ǹǧ̗ʁȼʼǸ ȷ̗̓̕Дɢɔ̕ˢɔ̡ɢɖǸ. ƕɬ̡ɢɔǸ, ȷ̗̓ƕ˚Ǡʁȼɔ̗ 

ǃːʼǠ̕̕ǸǧɬƗ̗Ǣ̗ Ǡȷ̡Ǹ ǃƗɩƜ̡ɢɔ̡ɢɖǸ, ǿʁƜɔ ǧƕȼɢəƕ̡ɢə̕ǸǧД̸̴ɔ. ǿ̣ɼɧ̗ǋ̗, 

̓ǃˢ˚ɧ̧ɔȕ əɖ˝ˢɔǸ Ɨ̗̕Ǣ̕ɬƗ̡ǸǢ̗.  

Ɨ̕Ɨʁ̓̕ʿƗ̧ȼǧ ƜːʺƗ̡ǸǢɔȕ ǧȁʁȼʿ̡ɢɔǸ, ƕɬ̡Ǹ ƕȄʼɬƗ̗ǢǸ Ɨ̕Ɨʁ̕ɬƗˢȷʼǸ ǿɼɬ̗̕Ǣɔȕ, 

̑ǸǢ̧ɔ̗̕Ǣɔȕ Ɯɍȼɩ ǿɼɬ̗̕Ǣɔȕ Ɨəǧ̕Ǡ̴̗̕Ǡȕ Ɯʁ̡ ɢɔǸ əɖˢɔǸ, ɔ˘ʿȕʆ̗ʁƗ̴̗Ǡȕ 

Ɲɢɔˢɔȁ̡ɢɔǸ Ɯɍȼɩ ʁȁȹǸ ǃʼɔȕ. Ɯʁ̡Ǹ Ɨ̕ɬƗ̗ǢǸ əɖ̗ʁƗ̴̗Ǡȕ əɖƕǸ ȷ̣Ɯ̗ǧƗʁȼʼǸ ̕ɔ̥ȟǸ 

Ɯɍȼɩ ʁƗǠ̡Ǹ ƕɧʁ˯˧ƗʁȼʼǸ ƜːʺƗ̡Ǹǣɔ˝̴̗ȝǸ. ǿɍȷ˚ɍȷǸ, ƜǧƗʁ̗ ǃ̕ǧƗɬƗ̗Ǣ̗ ̕ƗʺɬƗ̗Ǣ̗ 

əɖ  ̗ƕɬ̥ȟǸ ̕ȁ̴̗ɔ Ɯɍȼɩ ̑ˢɔ̴̗ɔ ȷ̗ḁ̏, əɖˢɩ Ɯʁ̥ɩ ɔˢʼǠƗɔ˝̗ǧƗʼ̗. 

ƕɖƕɼɩ əɖƕɼɩ ǠǿƗǠːʼǠ̕Ǹǧˢɔ̡Ǹ 

ƜȷʃǸ ƕȄʼɬƗ̗ǢǸ ǧȼƕɢɔǸ ǿɍȷ˚ɍȷǸ Ɯɍȼɩ Ǌ̧ɔ̗ǣˢȷǸ Ɨ̕Ɨʁ̕ɬƗ̗ǢǸ ƕɖƕɼɩ əɖƕɼɩ 

ǠǿƗǠːʼǠ̕Ǹǧˢɔ̡ɢɔǸ. əɩəƕɬƗ̗ǢǸ ǃ̥ʃɔȕ ǃːʼǧƗɩƜ̗Ǣɔȕ ʄ ̗ƕɖƕɼɩ əɖƕɼɩ 

ǠǿƗǠːʼǠ̕Ǹǧˢɔ̗ʆƗɧˢȼ̦ǧ ƗǿƗȢʆƗɧ̗ǢɔǸ: ƜȷʃЖˢɔ̡ɢɖǸ əɖƕǸ; Ɨ̥ʁ̧ɔ̗ʆȹǸ 
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ɖəɧ̧ȷƗǧƕǸ ƕ̡ˢ˝ʿ̕Ǹǧɧˢɔ̡ɢɖǸ ƗǛɩȷƗʼ̗ əɖˢɔȕ ǧȁʼ̧əˢɔ̗ʆƗɧ̴̗Ǡȕ; Ɯɍȼɩ 

ƜǢ̗ǧƗɔ̗ʆƗɧˢɔ̡ɢɖǸ ʁȳʿƕǸ (ɖəɧ̧ɔǸ) əɖˢɖǸ ƜʁƜЖ̗ǊɼɧƜɔ̥ɖǸ ǧ˘ƗˢȷǸ ʁȁ.̥ 

̕ǛʁƜˢʼƕǸ ǃ̕ǧƗɬƗ̗ǢǸ ǧȼƕɢɔǸ ɖəɧ̧ɔǸ Ɨ̕ɬƗˢȷʼǸ əɖƕǸ ƗǛɩȷƗɧ̗Ǣ̗ 

ȄǛǃƜʃДɢɔ̗ʆƗ̕Ǹǧɧ̗ǢǸ Ɯɍȼɩ ƕɖ̧ɖǸ ƕ̗ʁəˢɔ̗ʆƗɧ̴̗Ǡȕ ǧƕǛʃȼɔȷƗɔ̥ɔǸ, Ɯɍȼɩ 

Ɨ̴̗̕Ǡȕ ƕȳɩˢʼƜ˝ɭɔȕ ʁ̓ǛǠ˘̕Ǹǧˢɔ̗ʆƗɧ̗ǢǸ, ǃ˚ʿˢɔǸ Ɯɍȼɩ ǃ̓ǠȝʿƗʼɔȕ ʃ˝ȕǧƗʼǸ əɖˢɖǸ.  

ǃɍȼ˘ƗǛɩɔ, ǧȼˢȷɩȕǨ̗ ƜǧƗʁƗǛɩǠȕ Ɯǃ̗ʃ̗ǧƗʼǸ ǃ̕ǧƗɬƗ̗ǢǸ (27) ̕ ƗʺǠǸǠɬƗ̗ǢǸ 

ƕʃȽɪǠȝʿ̡ɢɔǸ ƕɖɩȕǨǸ Ɨɩ˘Ɯə̗Ǣȸɢɔ̡ɢɖǸ ƕɖƕǸ ƕ̗ʁə̗ǢɖǸ əɖˢɖǸ 

ǠǿƗǠ̕Ǹǧˢɔ̗ʆƗɧˢɔ̡ɢɖǸ. ƜȷʃǸ ƕʃȼȝʿ̡ɢɔȕ ǢɔʁɬƗ̗ǢǸ əɖƕǸ ƕɖɩȕǨɖǸ 

Ɨɩ˘Ɯəˢɔ̗ʆƗɧˢȼǧ ƗǛɩȷƗʼ̗ ǧƕǛʃȼɔȷƗ̥ɔǸ Ɯɍȼɩ ̕ƗʺǠǸǠǛɩǠȕ 

ǠǿƗǠːʼǠ̕Ǹǧˢɔ̗ʆƗɧ̗ǢǸ ƕɖƕǸ Ɯɍȼɩ əɖƕǸ. əɖƕǸ Ǣ̓ǧƗʼǸ ƕɗʁˢȷȕ ȷƜɔ̗ʁɔ̗ ǃːʼǠȝǛɩȟ 

Ɨ̕ƗʁƗɬƗ̗ǢǸ ǧƕȼɢəƕ̕Ǹǧɧʇˢɔ̥ɖǸ ǧȼƕɢɔǸ Ǌ̧ɔ̗ǣˢȷǸ Ɯɍȼɩ ǿɍȷ˚ɍȷǸ. 

ƕȄʼɬƗ̗ǢǸ Ɨ̕Ɨʁ̕ɬƗˢȷʼǸ Ǌ̧ɔ̗ǣˢȷƗǧƕǸ Ɯɍȼɩ ǿɍȷ˚ɍȷƗǧƕǸ ̕Ɨʺ˫ɼɧƜʼǸ ƜǢ˚̧ə̗ǧ̡ɢɔȕ 

əɖ̗ǧ̕ɧ̗ǊǸ ̕ɖ̗ǣ˚ǧƗʼɔȕ Ɨɩ˘Ɯə̗Ǣ̕Дɢɔ̗ʆƗɔƜˢɩɔ əɖˢɖǸ Ɯɍȼɩ 

ʁ̓ǛǠ˘ɔ̗ǧ̕Дɢɔ̗ʆƗɩɔ ǃ̓ǠȝʿƗʼɖǸ. ƕɬ̡Ǹ Ɨ̕ ɬƗ̗ǢǸ, ǃȝƜ̴̗ɔ 2000 ̕ ɔ̥ɔǸ, 

ɖəɧ̧ȷƗǧƕǸ ǧȼƕɢɔǸ ɖəɧ̧ɔǸ ƜǢ̕Ǹǧ̦ɧɬƗ̗ǢǸ ƕȳɩˢʼƜ˝ɭɔǸ Ǣǃˢɔȕ ƜǢ̕Ǹǧ˚̧ɕ̴̗Ǡȕ 

ɖəƕǸ ǃːʼǠȝǛɩȝǸ ģ̌Ƚ˘Ɯ̗Ǣ˞̥ȷȕ. ƕɬ̡Ǹ ǃ̕ǧƗɬƗ̗ǢǸ ̕ƗʺǠǸǠɬƗ̗ǢǸ ǃɍȼ˘Ɨɔ̥ 

ƕɧɢɔƜ̗ǠɼɩȝǸ ȼȕȁȕǢƕǸ ̕ɖƕɧƗ˘Ɯ̕ˢɔˢȹǸ Ɨɩ˘ƜəДǸǢȕȁǸ əɖˢɖǸ. 

ʁ˩ɔȕʆ̡Ǹ əɖƕǸ 

ƜȷʃǸ ƕȄʼɬƗ̗ǢǸ əɩəƕɬƗ̗ǢǸ Ɯʼˢəˢɔ̥ɖǸ Ɨ˯˫ɪɢɕǸ Ɨ̕˚̧əɬƗ̡ǸǢǸ ʁ˩ɔȕʆ̡ɢɔǸ əɖƕǸ 

Ɨ̴̗̕Ǡȕ ǿəǢƕɢəˢȹǸ ̕ƗʺȼʿƗ̡ǸǢ̗ ʁ˩ɔȕʆ˩Ǹ. ƕȄʼɬƗ̗ǢǸ Ɨ̕Ɨʁ̗̕ǢǸ ̕ɖ  ̗ʁ˩ɔȕʆ̗ 

ǧƗǸǢ̕˝ʿˢȼ̦Ǹ əɖˢɖǸ ǃːʼǠ̕ɩƜɬƗ̗ǢǸ əɖƕǸ Ɯʼ˘ǸǢ̧əˢɔ̡ɢɔȕ ƜʁƜЖ̗ǊɼɧƜʼ̗ Ɯ˫Ǡ˩Ǹ 

ʁɬƗǛ Ɯʁːʺ̗ǊɼɧƜɔ̥ɖǸ. ǿʁƜɔ, ƜǧƗʁ̗ ǃ̕ǧƗɬƗ̗Ǣ̗ Ɨ̕ɬƗ̗Ǣ̗ əɖƕǸ 

Ɯʼ˘ǸǢ̧əǸǠƜ̗ǠɼɩȝǸ, Ɯʼˢə̗ǢȕȂ˚̧ə̗ǢǸ ʁǠȝɔƜ̗ǧ̡ɢɔȕ ƕɔȷȕ əɔʁɔƜˢɩǠȕ 

ƜǅǠ̕ɩƜ˚̧ɕ̗ǊɼɧƜ̡ɢə̗ǊǸ. Ɯʁ  ̥Ɨ̴̗̕ɔ əɖƕǸ ̑ʁ̡Ǹ əɖ˝ƕǸ ̕ɖƕɢɔ̡Ǹ 

ƜȕǢ̗ǧƗʼ̧ə̗ǢǸ ʁ˩ɔȕʆȷǸ ƜʁƜЖ̗ǊɼɧƜɔ̥ɖǸ ǧ˘ƗǛ ʁȁ.̥ ƕɬ̡Ǹ ƕʃȼȝʿˢȷ̧ɔǸ Ɨ̕ɬƗ̗ǢǸ 

ƜȷʃЖ̗ǊɼɧƜ̡ɢə̗Ǌǧ əɖƕǸ Ɨɩ˘Ɯə̗ʁ˫ɼɧƜ̡ɢəˢɔƜ̗Ǣ̗ ɖəɧ̧ȷƗɖǸ. ̕ ǛʁƜˢʼƕǸ 

ǃ̕ǧƗɬƗ̗ǢǸ ̕ƗʺǠǸǠɬƗ̗ǢǸ ǃɍȼ˘Ɨɔ̥ɖǸ Ɯȷʄɔ̡Ǹ ̕ɖƕ̡ǸǢǸ əɖƕǸ ʁ˩ɔȕʆǛǠ̧ɔǸ Ɯɍȼɩ 

ƜǢˢɩȝǸ ƕɖƕǸ ǃ̗ȁʁ̡Ǹ. 

ƜƗɬǸǠɔ̗ Ɯɍȼɩ Ȅȼʿ̕ˢɔ̗ 

ǃ̕ǧƗɬƗ̗ǢǸ ƕʃȼȝʿˢȷ̧ɔȕ ǢɔʁɬƗ̗ǢǸ Ɯɍȼɩ ƕʃȽɪǠȝʿ̡ɢɔȕ əɖƕǸ ȷȕʇɖǸ ƜƗɬǸǠɔˢȷȕ Ɯɍȼɩ 

Ȅȼʿ̕ˢɔˢȷȕ. ̕ ƗʺǠǸǠǛɩǠȳɩ ƕʃȼȝʿ̡ɢɔǸ ǧƕȼƗʼɔȕ ǢʆƗȼǠǸǠɔƗʼɔȕ əɖˢɔȕ ̕ƗʺʆƕʺɔǸ Ɯɍȼɩ 

ɖə˩ɍȷƗɔǸ, Ɯɍȼɩ ǃƗʁȝƜ̗ʁːʼǧƗʼ̧ə̗Ǣɔȕ ̕Ɨʺȼɔ˘ʿƗʼɔȕ Ǣɔʁ̕ǸǧˢɔƗʼɔȕ ƜǢˢɩȟɩ 

ǧǠȝʿƗɔˢȹǸ ǃ˚ƕǠǸǠɔˢȷȕ ɖə˩ɍȷƗɖǸ, əɖˢɔǸ ̕ƗʺʆƕʺɖǸ Ɯɍȼɩ ɔˢʼǠɔȕ ƜƗɬǸǠʺɖǸ. 

ƕɖɩȕǨǸ Ɨɩ˘Ɯə̗ǢȸǠ̡ɢɔˢȹǸ ƕʃȽɪǡǸ 

ƕʃȽɪǧƗʼǸ ƕɖɩȕǨǸ Ɨɩ˘Ɯə̗ǢȸǠДɢɔˢȹǸ ʆ̗ǿǠǧƗǸǠƜɬƗ̗Ǣ̗ Ɯǃ̗ʃƕɔ̗̕ǠɼɩȝǸ. 

Ɨ̕Ɨʁ̓̕ʿƗ̧ȼǧ ƕʃȽɪǠȝʿ̡ɢɔǸ əɖƕǸ ȷȕʇɖǸ ƜƗɬǸǠɔˢȹǸ, ƜǧƗʁƗǛɩȝǸ Ɯǃ̗ʃ̗ǧƗʼɩȕǨǸ 
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ǃ ǧ̕ƗɬƗ̗ǢɔǸ (27) ̕ ƗʺǠǸǠɬƗ̗ǢǸ ƕʃȽɪǠ̕ɩƜˢɔ̡ɢɔȕ əɖƕǸ ƕ̗ʁə̗ǢǸ Ɯɍȼɩ ƕɖ̧ɖǸ 

ǠǿƗǠȢʼȕʁ˫ɼɧƜɔ̡ɢɔǸ Ɨɩ˘Ɯə̗ǣǛɩɔ ǧȼɢə ƕɖɩȕǨɖǸ. 

əɢɖȕǧƗʼ̧ə̗ǢɖǸ ǿȳɧȝʿƗʼǸ Ɯɍȼɩ ȼ̕ƕɢɔˢȹǸ ȼɧȢ˝ɭǸ 

ǃ̕ǧƗɬƗ̗ǢǸ ƕʃȼȝʿ̡ɢɔȕ ǢɔʁɬƗ̗ǢǸ əɢɖȕǧƗʼ̧ə̗ǢǸ ǿȳɧ̡ɢɔǸ Ɯɍȼɩ ȼ̕ƕɢɔˢȹǸ 

ȼɧȢ˝ɭɔȕ ƕʃȽɪǠȝʿ̡ɢɔȕ ƕɖɩȕǨǸ Ɨɩ˘Ɯə̗ǢȸǠДɢɔˢȹǸ. ƕɬ̡Ǹ Ɨ̕ɬƗ̗ǢǸ 

əɢɖȕǧƗʼ̧ə̗ǢɖǸ ǿȳɧƗʼǸ Ɯɍȼɩ ȼ̕ƕɢɔˢȹǸ ȼɧȢ˝ɭǸ ǃǧ̕ȕȄɢɔ˘Ɯ̗̕ǢǸ ƕɖƕɼɩ əɖƕɼɩ 

ǠǿƗǠːʼǠ̕Ǹǧˢɔ̡ɢɖǸ Ɯɍȼɩ Ɨɩ˘Ɯə̗ǢȸǠǸǠДɢɔˢȹǸ. ̕ ǛʁƜˢʼƕǸ ƕȄʼɬƗ̗ǢǸ ǧȼƕɢɔǸ 

ɖəɧ̧ɔǸ ̕ƗʺǠǸǠɬƗ̗ǢǸ ƕʃȼȝʿ̡ɢɔȕ əɢɖȕǧƗ̕Ǹǧ̗ǢɖǸ ǿȳɧƗʼǸ ƜȷʃЖ˘Ɯ̗ǧƗʿ˘Ɯ̗̕ǢǸ 

ȄȼȝɔƜˢɩȝǸ ƕʃȽɪǧƗʼǸ ƕɖɩȕǨǸ Ɨɩ˘Ɯə̗ǢȸǠДɢɔƜˢɩȝǸ. 

ƜȷʃǸ ǃ̕ǧƗɬƗ̗ǢǸ ǢɔʁɬƗˢȷʼǸ ƕʃȼȝʿ̡ɢɔǸ əɖƕǸ Ǣ̓ǧƗʼǸ ƜɢəȕǢƕɔˢȹǸ ƕɗʁˢȷǸ Ɯɍȼɩ 

ǃ̓ǠȝʿƗʼɔȕ Ǆ̗ǧƗʿ˘Ɯ̕ДǸǢǸ ɖəɧ̧ȷǸ əɢɖȢȕʆɔǸ, Ɯɍȼɩ ƕɬ̡Ǹ Ɨ̴̗̕Ǡȕ əɖƕǸ ̑ʁ̡Ǹ 

əɖ˝ƕǸ əɢɖȕǧƗʼɔǸ ƕ̧ȷ̧ɔȕ ȷƜɔ˘ǛɩǠȕ ƗǠ̗ǠǧƗʿ˘Ɯ̗̕ǢǸ ȼ̕ƕǠɖǸ. ȼˢ˛ȕ ǃ̕ǧƗɬƗ̗ǢǸ 

ǿɍȷ˚ɍȷǸ Ɨ̗̕ǢǸ ȽɢəƗʼ̗ əɢɖȢʃ̧əƗʼ̗ Ɨƕȟ˘ƜˢɩȝǸ ƜƗʿˢȹǸ, ƕɖƕɼɩ əɖƕɼɩ 

ǠǿƗǠːʼǠ̕ǸǧˢɔƜˢȼǧ əɩəДǸǢ̗. ƕɬ̡Ǹ ƕȄʼɬƗ̗ǢǸ ̕ƗʺǠǸǠɬƗˢȷʼǸ ƜǠ̗ǧɔȕ 

əɢɖḩ̌əˢɩǠȕ Ɯɍȼɩ ƜȷʃЖ˘ƜˢɩȝǸ ƜˢəɼɩƕǸ əɢɖȕǧƗʼ̧ə̗ǢǸ8. 

ƜȷʃǸ ǃ̕ǧƗɬƗ̗ǢǸ ǧȼƕɢɔǸ ɖəɧ̧ɔǸ Ɨ̕ɬƗ̗ǢǸ ȽɢəƗʼ̗ əɖƕǸ ȷȕʇɖǸ ƜƗɬǸǠɕǸ 

ƜːʺȝДǧ̡Ǹ ƕɖƕǸ ǃ̗ȁʁ̡ɢɔǸ ǠǿƗǠ̕ǸǧƗǠɔˢɖǸ əɖˢɔǸ. ƕɬ̡Ǹ ƕʃȼȝʿ̡ɢɔȕ 

̕ƗʺǠǸǠɬƗ̗ǢǸ ƕɖƕǸ Ɯ̡ɔ̗ʆȷǸ ƜƗɬǸǠɔ̕ˢɩǠȕ əɖƕǸ ȼ̕ƕǧƗɔ̡ɢɔɧ˘ɔˢɔǸ ƕɖɩȕǨǸ 

Ɨɩ˘Ɯə̗ǢȸǠɢɔƜ̡ɼɩȝǸ. ƕȄʼɬƗ̗ǢǸ ̕ƗʺǠǸǠɬƗ̗ǢǸ ǃɍȼ˘Ɨɔ̡Ǹ ƕɖƕǸ ̕ƗʺȼʿǢ̡̕Ǹ 

əɖɧ˘ǠɼɩȝǸ Ɯɍȼɩ Ȅȼʿ̗̕ǠɼɩȝǸ.  

ǢʆƗȼǠǸǠɕǸ 

ƜȷʃǸ ƕȄʼɬƗ̗ǢǸ Ǌ̧ɔ̗ǣˢȷǸ Ɯɍȼɩ ǿɍȷ˚ɍȷǸ ̕ƗʺǠǸǠɬƗ̗ǢǸ ǃʼȼɔ̡ɢɔǸ əɖˢɔǸ 

ʃəǢƕɢəɧ˘ɔȕȁǸ ̕Ɨʺʆƕɔˢȷȕ. ǿʁƜɔ, əɩəƕ̗ʁɔ̗ ǢʆƗȼǠǸǠɔ̡ɢɔȕ əɖˢɔȕ ̕ƗʺʆƕʺƗʼǸ 

ƗǛɩȷȹǸ Ǡǿ̸̴ȟ, ̕ ǛʁƜˢʼƕǸ ƕȄʼɬƗ̗ǢǸ ǧȼƕɢɔǸ ɖəɧ̧ɔǸ Ɨ̕ɬƗ̗ǢǸ ǢɔʿƗʼȼʼǸ Ɨ˯˫ɪɢɕǸ 

ǃʼ̧əˢɩǠȕ ǢǿʁƗȼːʼǠɔȕ ǃːʼǠ̗̕Ǣɔȕ ʃəǢƕɢəɧ˘ɔȕȁǸ ȄƗʺʆƕɔƗʼɔȕ əɖˢɖǸ. ƕɬ̡Ǹ Ɨ̗̕ǢǸ 

ǃʼȼɔ̕ɩƜ̗ǢǸ ǃɩǠȕ ʃəǢƕɢəɧ˘ɔȕȁǸ ǢǿʁƗȼːʼǠɔȕ ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɔǸ, Ɯȷʄɔ˘ʿ̡ɢɔǸ 

Ɯɍȼɩ əȹИƗʁȼɔ̡Ǹ əɖƕǸ.  

̕ǛʁƜˢʼƕǸ ǃ̕ǧƗɬƗ̗ǢǸ ǧȼƕɢɔǸ ɖəɧ̧ɔǸ ̕ƗʺǠǸǠɬƗ̗ǢǸ əɖˢɔȕ ̕ƗʺʆƕɔˢȹǸ ǢʆƗȼǠǸǠɕǸ 

ɖəɧ̧ȷƗɖǸ ǃƗʁȝƜ̗ǧƗʼ̧ə̗Ǣ̗. ǧƗǢȢƗʼɔȕ ǃʿƗʼǸ ƕȄʼɬƗ̗ǢɔǸ ̕ƗʺǠǸǠɬƗ̗ǢǸ 

ǃƗʁȝƜˢɩȝǸ əɖƕǸ ̕Ɨʺʆ̗ǧƗɔ̡ɢɖǸ ǢʆƗȼǠǸǠɕǸ ǃɍȼ˘Ɨʼ̗ ƕɬ̡Ǹ ɖəɧ̧ȷǸ 

Ɨȕǃ˚Дɢɔ̗̕ǠɼɩȝǸ ʃəǢƕɢəɧ˘ɔȕȁǸ ̕ƗʺʆƕɔˢȹǸ ƜǢ̗ǧƗʼɔȕ Ɯɍȼɩ əɖˢɔȕ ̕Ɨʺʆƕʺɔȕ, 

Ɯɍȼɩ ƜːʺȞДɢɔ̗ǧ̗̕ǠɼɩȝǸ ʃəǢƕɢəɧ˘ɔȕȁǸ Ɯɍȼɩ ƕɖƕǸ ̕Ɨʺʁȼʿ̡Ǹ. ƕȄʼɬƗ̗ǢǸ 

̕ƗʺǠǸǠɬƗ̗ǢǸ ǃɧ˘̕ǠḨ̌ɔˢȹǸ ǃ˚ƕɔ̗ Ɯɍȼɩ ǃ˧̗̕ǠǸǠɔˢȷȕ Ɲ̗ǿȕʁɩɔ ʃəǢƕɢəɧ˘ɔˢȹǸ 

Ɯɍȼɩ ƕɖƕǸ ̕ƗʺȼʿǢ̡̕ɢɖǸ ƕȄʽǧƗəʿ̗Ǣ̗ ǃƗʁȝƜ̗ʁɔˢȷȕ ̕Ɨʺȼɔ˘ʿƗʼɔȕ Ǣɔʁ̕ǸǧƗǠɔˢȹǸ 

Ɨȕǃ˚ʃ̧ɔ̗ǧ̕ˢɩɔɩ Ɯȁɢɔ̡ɢɔǸ ɖə˩ɍȷƗǧƕǸ Ɯɍȼɩ əɖˢɔȕ ̕ƗʺʆƕʺƗʼǸ. 

                                                
8 Ɯǃ̗ʃƕɬƗ̗ǢǸ 2019-ȷǸ Ɲ̗ǿȝƜ̗ǧƗɔƜʇ̗Ǡɼɩȟ əɢɖȕǧƗ̕Ǹǧ˘Ɯ̗̕Ǣɔȕ Ɲ̗ǿƗȼʼǸ ƜǧƗʁ̗ Ɯ̣ʆɼɩˢȷǸ 

ƜǧƗʁ̗ ƜˢəɼɩˢȷǸ (1:1) ɖə˩ɩȕǨˢȷǸ. 
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̕ƗʺʿƗʼǸ 

Ǩɍə ƗɔǛȅ̗ ̑ɔ̗ʆƕɬƗ̗Ǣ̗ əɩəƕʿ̗ʁȼʼɔȕ ǃɢɔȁɔȕ Ɯɍȼɩ ƗǛɩȷƗʼ̗ ̕Ɨʺȼɔ˘ʿƗʼɔȕ ǃʿƗʁȼʼǸ 

ƕɖ̧ɖǸ ǃ̕ǧƗɬƗ̗ǢɖǸ əɖƕǸ ǃ˚̗ǊɼɧƜɔ̡ɢɖǸ Ɯɍȼɩ ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɖǸ, Ɯɍȼɩ 

ɍȼ˘ƗȝʿƗɔ̥ əɖ  ̗ɖə˩ɍȷ ƕɖ̧ɖǸ, Ɯɍȼɩ ƕɖƕǸ ǧƗǢȢ̡Ǹ əɖƕǸ ƜƗɬǧƗɔ̡ɢɖǸ Ɯɍȼɩ 

ȄȼȝʿƗɔ̡ɢɖǸ.  

ǧȼƕɢɗ̥ʼȕȁǸ, Ɯǃ̗ʃ̗ǧƗʼǸ ǃ̕ǧƗɬƗ̗ǢǸ Ǌ̧ɔ̗ǣȷǸ Ɯɍȼɩ ǿɍȷ˚ɍȷǸ Ɨ̕ɬƗ̗ǢǸ əɖƕǸ 

ƗǛɩȷƗʼ̗ ̕ɖƕ̡ǸǢǸ ƝɢɔƜ̗̕ǧƕɧȼɔ̡Ǹ ǧȁ˯˧ȝ̕Ǹǧ̗ǧ̡ɢɔǸ. ǧȁ˯˧ȝ̕Ǹǧ̗ǧ̡ɢɔǸ. 

̕ƗʺʿƗʼɔǸ ̕ɖƕ̡ɢɔ̡ɢɖǸ əɖƕǸ ƕɬƗʼǸ: ƜȷʃЖ˘Ɯ̗ʁȼɔ̡Ǹ ƜːʺȞȕǢɔȕ Ɨ̕ƗʁƗʼǸ 

ƕȄʼɬƗ̗ǢǸ ƕɗʁ̡ɢɔǸ, ƜʁƜЖДǸǢǸ ƜǠ̗ǧɧƗ̕Ǹǧˢɔ̡Ǹ Ɯɍȼɩ ƜɢəȕǢˢɔˢȹǸ ƗɔǛȅ˘ʿƗʼǸ 

ǧƕȼИɔǸ, ƜˢəɩƕǸ ȼˢ˛̧ɔȕ ƜǠ̗ǧ̗̕ǢǸ ǧȁʿƗȢʼɭ̣ǛɩǠȕ, Ɯɍȼɩ ǃǧ̕˝ʼДɢɔ˝̗ǧƗʼǸ 

ƝɢɔƜˢɔ̗̕ǢǸ əɖˢɔȕ ǧȁʿƗ̕Ǹǧˢɔ̡Ǹ Ɨ˯˫ɪɢɕǸ əɢɖȕǧƗ̸̴̡Ǡȕ Ǣ̓ʼǸ. ǿʁƜɔ, Ƚɢəʇ̗ 

ƗǿƗ̣ʼɔǸ, ƕȄʼɬƗ̗ǢǸ Ɨ̕ɬƗ̗ǢǸ ƜʁƜЖ̗ʁȼɔ̖ˢʼȕǢɔȕ - ǃȝƜɧʇ̗ǣʼ̧ə̗Ǣ̗ ƜʁƜЖˢɔˢȷȕ - 

əɖƕǸ ƝɢɔƜ̗̕ǧƕɧȼɔ̡ɢɖǸ, ƕɬƗǛɩǠȕ ̓ƕɔДɢɔ̗ʆƗ˞ˢʼ̧ɔ̡Ǹ Ɯɍȼɩ ǧȼƕɢɗ̥ʼȕȁǸ 

ƝɢɔƜ̕ǧ̗ƕɧȼɔ̡ɢɖǸ Ɨ̕ƗʁƗɬƗ̗Ǣ̗ ƕɬ̡ɢɖǸ ƕɬƗ̕ǧƗɬƗ̗ǢɖǸ Ɯɍȼɩ ̕ȁǠȕȁǸ 

ȷ̗̓̕̕ǸǧДɔ̡Ǹ. ƕɬƗ̕ǧƗʼǸ ̕ƗʺɬƗˢȷʼǸ əɖƕǸ ɔ˘ʿȕʆ̗ʁƗ̕Ǹǧ̗ǧ̡ɢɔȕ ȼɔȼɔ̡ɢɔȕ 

Ɯɍȼɩ ƕɔƗʼǸ ̕ɖƕɢɔ̡Ǹ ƜʁƜЖ̗Ǣɔȕ ȽɢəȹǸ Ǡǿ̸̴ȟ, ƕɬƗʼǸ ƜʁƜЖ̗ǢǸ ǧ˘ƗǛ ʁḁ̏ǧ 

̕ɖƕ̡ɢɔ̥ Ɯɍȼɩ ʁȁʁȼɔƗǛ ǠǿƗǠʁȼɔ̥ Ɯɍȼɩ Ɯȷʄʼ̧ɕǸǠƜˢɔ̡Ǹ əǸǡǸ (əɖƕǸ 

ɔ̑ȝɩƜ̗ǧ̡Ǹ) ̕ƗʺʿƗʁȼʼǸ ǧȼƕɢɔǸ ǿɍȷ˚ɍȷǸ Ɯɍȼɩ Ǌ̧ɔ̗ǣˢȷǸ. Ɯǃ̗ʃƕɔ̗̕ǠɼɩȝǸ, 

ǧƕȼɢəƕǸǢǸ ƜʁƜЖˢɔƗʼǸ ǧȁȕʆƗǠǧƗɬƗ̡ǸǢǸ ̕ƗʺʿƗʼɔȕ ƜǠ̗ǧɧƗ˘ɔˢɖǸ, ǧȼɢə 

̕ɖƕɩƜ̡ʁȼʽʿ̗Ǣ̗ ǧȼƕɢɔǸ ɖəɧ̧ɔǸ. ǠǠ˝ƕʿ˘Ɯ̕ˢɔƜ̗ǢǸ ƕɖƕǸ ̕Ɨʺʁȼʿ̡ɢɔȕ 

ǢǿʁƜɔƜˢɩȝǸ ̕ɖ  ̗əɖƕǸ Ǡȷ̡Ǹǧ ̕ɖƕɢɔ˘ʿ̡Ǹ Ɯɍȼɩ ǧȼƕɢɗ̥ʼȕȁǸ ƝɢɔƜ̗̕ǧƕɧȼɔ̡Ǹ 

ǃ˫ɼɧƜʁȼ̧ȼ̦ǧ ƗǛɩȷȹǸ Ǡǿ̸̴ȟ.  

ǃɍȼ˘Ɨʼ̗, ǃɧ˘ɔˢȷǸ ƕȄʼɬƗ̗ǢǸ ̕ƗʺǠǸǠɬƗ̗ǢǸ əɖ  ̗ƗǠ˚̧ə̗ǣ̧ȼǸ Ɯɍȼɩ ǃ˧̕˚ɔ 

ɔ˘ʿȕʆ̗ʁƗ˚̧ə̗Ǣ̗ Ɯʼ˘ǸǢ̧əǸǠƜ̴̗ɔ ƜʁƜЖˢɔƗʼɔȕ ɔ˘ʿȕʆƕǸ ȼɔȼɔ̡ɢɖǸ Ɯɍȼɩ ƕɔƗʼǸ 

̕ɖƕɢɔ˘ʿ̡ɢɖǸ.  

ƕɬȝʿƗʼ̗, ̕ ƗʺʆƕɔˢȹǸ ̕ɖƕ̥ɔƗʼǸ ǧȁȕʆƗǠǸǠʼ̗ ƕɖɩȕǨǸ Ɨɩ˘Ɯə̗Ǣȸɢɔ̡ɢɖǸ ƕʃȽɪǧƗʼǸ 

ƕɖƕɼɩ əɖƕɼɩ ǠǿƗǠȢʼȕʁ˫ɼɧƜǠɼɩȝǸ, Ɯɍȼɩ əɖˢɖǸ ƜƗɬǸǠɔ̗ ƗǛɩȷ əɔʁʿ˘Ɯ̗̕Ǣ̗ 

ǃɧ˘Ɯ˘ɔƜˢɩȝǸ ƕɖɩȕǨǸ Ɨɩ˘Ɯə̗Ǣȸɢɔ̡ɢɖǸ ƕʃȽɪǧƗʼǸ ƜǧƗǸǠȕȁǸ əɖƕǸ 

ƜʁƗʺǸǧƕɧɩȝǸ ʁ˩ɔȕʆȷǸ Ɯɍȼɩ ȼɔȼǠɼɩȝǸ ʁ˩ɔȕʆ̡Ǹǧ ǿ̣ˬǛǧ.  

ƕɖƕǸ ̕ƗʺȼʿǢ̡̕Ǹ ǧȁȕʆƗǠǸǠʼǸ ǃɍȼ˘Ɨɔ̥ ƕȕǃȟʃȳ˧̕ˢɔȕȁǸ ǃɧ˘̕ǠḨ̌ɔ̡Ǹ ƕɖƕǸ Ɯɍȼɩ 

əɖƕǸ Ɯɍȼɩ ƕ̗ȄƕǠǸǠʼ̗ Ɨ˫ǛǠ̧ɔǸ ƜǧƗǸǠȕȁǸ ǃʿȕʆƗǠ̕˝Ǜǧ əɖƕǸ ȷȕʇɖǸ Ɯɍȼɩ ʁ˩ɔȕʆ̡Ǹǧ 

ǿ̣ˬǛǧ. ǧƕȼɢəȹǸ ɔ˚ƗȕǢȟǸ ǃɧ˘Ɯ̗ǅǸ ƕȄʼˢɔƜˢɩɔ əɖƕǸ ȷȕʇɖǸ ƜƗɬǸǠɔˢȷȕ Ɯɍȼɩ 

ƕʃȼɧƗ˘ɔˢɔǸ, Ɯɍȼɩ ȄʼʁʼȷǸ Ɯɍȼɩ ʁ˩ɔȕʆȷǸ ɖəɧ̧ȸ̥ʼɔǸ ̕ƗʺȝƜ̕ǸǧˢɔˢȷǸ Ɯɍȼɩ 

̕ƗʺʆƕɔƗʼɔȕ ɖə˩ɍȷ Ɯʁ̡ɢɔɩ.
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INTRODUCTION 

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 ïincluding abundanceï of polar 
bear populations is critical for effective polar bear management. In Nunavut, sustainable polar 
bears harvest quotas are established using both Inuit Qaujimajatuqangit (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 Qaujimajatuqangit 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 Iqaluit in the Qikiqtani region of Nunavut.  

This project aimed at gathering Inuit Qaujimajatuqangit on the health of polar bears around the 
communities of Kimmirut, Pangnirtung and Iqaluit to support management decisions and 
strategies for the Davis Strait polar bear subpopulation. The communities of Kimmirut, 
Pangnirtung and Iqaluit 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 Qaujimajatuqangit 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 Qaujimajatuqangit 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 Qaujimajatuqangit 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 Qaujimajatuqangit in polar bear 
research, monitoring and co-management.
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Figure 1. Study area (map A) within the Davis Strait polar bear subpopulation and management unit. In the legend, órange of direct observationsô 
(dashed area in map A) refers to the geographic extent of the ecological observations made by participants interviewed in this study.
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METHODS 

Inuit Qaujimajatuqangit 
In Nunavut, Inuit traditional knowledge is referred to as Inuit Qaujimajatuqangit (IQ). IQ reflects 
Inuit extensive knowledge and experience passed from generation to generation (Wenzel 2004; 
Tester and Irniq 2008). It incorporates cultural values, practices, ethics, and worldviews, and has 
been recognized in co-management: ñ[IQ] is an ethical framework and detailed plan for having a 
good life. It is a way of thinking, connecting all aspects of life in a coherent wayò (Karetak et al. 
2017:3). IQ can be defined as ñthe Inuit way of doing things, and includes the past, present and 
future knowledge of Inuit societyò (Tester and Irniq 2008:49). IQ includes ethical principles 
(maligarjuat; literally ñbig things that must be followedò). The four main maligarjuat are: (1) working 
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 Qaujimajatuqangit 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 
Qaujimajatuqangit 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 (Iqaluit) HTOs were organized to establish project objectives and 
direction, share project updates, and ensure project co-development among partners.  
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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 Iqaluit to assess interest in this 
project and ask for HTO advice and support. Following these community visits, the Mayukalik 
(Kimmirut), Pangnirtung and Amarok (Iqaluit) 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 Iqaluit. 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 Iqaluit 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 Qaujimajatuqangit 
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 ópolar bear expertsô; 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. 
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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 
qualitative 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 participantsô language 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 interviews 

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 



 

6 

 

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 Qaujimajatuqangit 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 óAnalysis and validationô section below). Group interviews were conducted in 
Kimmirut in 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 
quality 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 

Participantsô range of direct 
observations and travel intensity 

Mapping exercises 

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 

Polar bear cub productivity and 
survival 

Proportional piling exercises with visual cues 

Polar bear body condition (fatness) 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 
ótriangulationô which 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 Qaujimajatuqangit 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 Iqaluit, 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 Padluq and researcher Matilde Tomaselli co-presented 
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the project to a group of high school students from the Qaqqalik 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.
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COMMUNITY CONTEXT 

Kimmirut 
Kimmirut (62°53ôN; 69°53ôW) is located on Baffin Islandôs Meta Incognita on the northern shore 
of the Hudson Strait in the Qikiqtaaluk region of Nunavut (Figure 1). Kimmirut (formerly known as 
Lake Harbour) means ñheelò, and refers to a rocky outcrop across the harbour from the 
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 community9. 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°7ôN, 65°55ôW) is located on the Cumberland Peninsula on the southeastern 
shore of Pangnirtung Fjord and off the northeastern end of Cumberland Sound in the Qikiqtaaluk 
region of Nunavut (Figure 1). Community name derives from the Inuktitut word panniqtuuq 
(meaning óplace of the bull caribouô) (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 Auyuittuq National Park and its unique weaving artistry (Laidler et al. 2008). 
 

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 DISCUSSION 

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. 

ñPolar bears are very important to us, because theyôre living with uséon this land of 
Nunavut and Baffin Island.ò (Meeka Alivaktuk, Pangnirtung) 

ñPolar bears are very importantéThis is the land of the polar bears. They are on top of 
the food chain, their meat is very good, their hide is worth money and it helps pay for food 
and other things.ò (Anonymous 02, Kimmirut) 

ñPolar bears are important to us because all the animals are very important to us. Polar 
bears provide us with meat and food, and it has been this way through all my life.ò (Eliyah 
Padluq, Kimmirut) 

ñPolar bears are important to me. They are important for the future generations and they 
should be around for our young children.ò (Geetee Maniapik, Pangnirtung) 

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 participants 
highlighted that bears are ñmuch like humansò and that they must be approached and talked about 
with respect.  
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ñPolar bears live like humans and think like humans. They are very important to me 
because they are like humans.ò (Itee Temela, Kimmirut) 

ñI have a lot of respect for polar bears. I donôt like to talk about polar bears...We have to 
be really respectful to them.ò (Meeka Alivaktuk, Pangnirtung) 

ñI was told that we should not ask to see a polar bear because they are near and they hear 
you and they might just show up when they are least expecting this. This has always been 
our traditionéI used to take tourists down to my cabin, and one time two tourists kept 
saying: ñI want to see polar bears, I want to see polar bears.ò And my son kept telling them: 
ñDonôt say this. It is our tradition not to ask to see a polar bear because they are always 
around the corner when you are least expecting them.ò So one of them said: ñI donôt 
believe in that. I still want to see a polar bear.ò And then during the night two polar bears 
got to our cabin and they got so close to these tourists that they didnôt want to see a polar 
bear ever again. Those two tourists learned their lesson.ò (Eliyah Padluq, Kimmirut) 

ñPolar bears are very mighty and they could do anythingéthey could be vicious to 
humans, and because we are talking about them they are listening. I know this from long 
ago. I was told that they could listen. Just by mentioning them, they know that they are 
being talked about. I have learned this from the Elders.ò (Joe Arlooktoo, Kimmirut) 

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

ñThe traditional knowledge passed down to me from my family and Elders is donôt overkill, 
donôt leave the meat, donôt leave anything and donôt waste.ò (Isaac Temela, Kimmirut) 

ñI was always told that theyôre animals and that you cannot play with [polar bears], theyôre 
very important.ò (Leopa Akpalialuk, Pangnirtung) 

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

ñThere was a man who was not a very good hunter and could not catch seals. He was 
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 passed down from my grandfather.ò 
(Lazarusie Ishulutaq, Pangnirtung) 

ñI heard an old story that somebody used to have a pet polar bear, they had killed the 
mother and kept the small pups. It is an old story but I believe it! The human raised the 
cub that turned into [an adult] polar bear.ò (Isaac Temela, Kimmirut) 

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 ïthe top predator 
of the Arcticï marked passage from youth to adulthood for a young Inuk man and hunter (see 
also óPolar bear harvestingô section).  
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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.  

ñBack then, [Inuit] used their knowledge like ókill [the bear] once you see itô because food 
was very important. Everyone was very happy when someone caught a polar bear 
because that meant that everyone had food and the food was going to last.ò          
(Lazarusie Ishulutaq, Pangnirtung) 

ñBack then we would harvest a bear, nothing was wasted, all the meat was harvested 
except the intestineséBack then the hide was divided amongst the hunters who 
participated in the huntéThe organs were given to the dogs and if the bear was fat, the 
fat itself was used to light the qulliq [oil lamp] to provide heat.ò (Eliyah Padluq, Kimmirut) 

 

 

Traditionally, polar bear hides were divided into parts and shared among the group of hunters 
who participated 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 qamutiik [sled] runners. 

ñ[My grandparents] used [the hides] for mattresses or cover...And trade with Hudson Bay 
for supplies, trade the pelt with supplies like flour.ò (Geetee Maniapik, Pangnirtung) 

ñEven a small portion of the skin would be useful in the old days. It would be used on the 
qamutiik runnerséPeople would collect moss and soil and when it was cold out they would 
use water to mix it altogether and put it on the runners of the qamutiik. Then they would 
let [the mixture] freeze on the runner. They would use their knife to smooth it out and finally 

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).  

ñMy father had his share of catch of 
polar bear hide. The hide was divided 
into seven parts.ò 

 ï Joannie Ikkidluak, Kimmirut 
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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. I have seen it and done it before.ò (Itee Temela, 
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.  

ñSome people go on the radio and say: ñThereôs polar bear meat, you can pick it up!ò and 
people go up there. And the meat is gone within an hour or soéThe more fat it has, the 
more people want it. So the whole meat is brought home and itôs gone.ò (Davidee Nowyuk, 
Pangnirtung) 

ñ[In the past], if someone got a polar bear they would divide the hide and would share the 
meat with the community. Nowadays they donôt divide the hides anymore but the meat is 
still really shared. I still have some meat that was given to me by other families.ò (Jeannie 
Padluq, Kimmirut) 

ñIt is important to keep the polar bears forever for food security.ò (Johnny Mike, 
Pangnirtung) 

ñThe fur provides everyday income and [is also] used for clothing for the cold weather. 
People sell the fur when they need some income and they have no other means of getting 
it.ò (Anonymous 01, Kimmirut) 

ñWe like using the skins for clothing like pants...My parents have always had a polar bear 
skin that they use for under their mattresses, when theyôre out camping.ò (Anonymous 04, 
Pangnirtung) 

ñ[Polar bear hides can be used] as a mattress. The fur part on the floor because it doesnôt 
get wet on topéFox furs when they get wet, it takes a while for them to dry but polar bear 
hide itôs nothing like it.ò (Leesee-Mary Kakee, Pangnirtung) 

ñThe teeth are used to make crafts nowadays by younger generations, those who are 
carvers, and the claws are also useful.ò (Itee Temela, Kimmirut) 

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. 

ñNow, researchers put them to sleep [tranquillize polar bears] and study the polar bear. 
People sometimes are scared because the bears they harvest might have been the ones 
that were tested on. People are scared to eat it.ò (Lazarusie Ishulutaq, Pangnirtung) 
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ñI would not harvest one or let people eat a bear that has a tag [which means] it has been 
tranquillized. If I catch a bear with a tag, I would not distribute the meat. I would just 
probably give it to the dogs or throw it away because it has been tranquillized and I am 
not sure what has been done to it.ò (Ejetsiak Padluq, Kimmirut) 

ñIf the carcass of the bear looks good to eat we wonôt waste it. We will use the meat as a 
meal as long as itôs not skinny, if itôs healthy enough.ò (Itee Temela, Kimmirut) 

ñWhen polar bears go to the dump, people donôt want to eat their meat.ò (Eliyah Padluq, 
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.  

ñAround the 80s and 90s when the Conservation Officers started coming up here is when 
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 I ever got was a 13 footer and I sold that for 
$10,000.ò (Sandy Akavak, Kimmirut) 

ñIn the 1960s and 1970s it was really important to hunt polar bears because we could sell 
hides to whoever wanted to buy them and the meat was important to us...now I donôt hunt 
polar bear anymore but when somebody gets a polar bear they share the meat with 
everybody, but polar bear hides donôt sell very much anymore.ò (Jawlie Akavak, Kimmirut) 

ñI rarely go [polar bear hunting] now because the price for polar bears is not as high as it 
used to be...maybe five years ago the price dropped.ò (Matiusie Maniapik, Pangnirtung) 

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. 

ñLately people have not been really going after bears maybe because there are less ladies 
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 hides.ò (Joe Arlooktoo, Kimmirut) 

ñThey are not as important to me because the cost of their hides has gone down and I 
donôt have a wife that can clean the skins for me.ò (Sandy Akavak, Kimmirut) 
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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. 

ñNo matter the time of the year, they used to harvestébecause they didnôt have any quota 
or anything at that time.ò (Akeego Killiktee, Kimmirut) 

ñIn the past, we could eat all types of polar bears. The biggest male polar bear was more 
food for the dogs and the female or the cubs were more delicious.ò (Leesee-Mary Kakee, 
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.   

ñMy father shot a mother [polar bear] when he was approaching the den. And then my 
father told me to go inside the den. With the rifle I shot the one year old cub. So that was 
my first polar bear.ò (Simeonie Keenainak, Pangnirtung) 

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

ñMy mother used to tell me that her father would not use a rifle to hunt a polar bear, 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 method for polar bears.ò            
(Joe Arlooktoo, Kimmirut) 

ñMen used to [cover themselves with a polar bear hide]éand then they went to their 
dogséThe dogs used to bark a lot when [the men] covered themselves in polar bear hide 
pretending to be a polar bear to train [their dogs] to know what to do if they encountered 
a polar bear.ò (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 regulations10 have 

                                                
10 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) ïmale 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 angujuaq. Participants also explained that 
the traditional practices of hunting denning females or family groups are not in use anymore. 

ñWhen we see one [polar bear] that is when the hunt starts. We go after it once we see 
one. I observe if it is a female or a male first, I observe the gender if we were going to go 
ahead with the kill...I try to harvest only the males. I stay away from harvesting females.ò 
(Ejetsiak Padluq, Kimmirut) 

ñBack in the day, not very many young people would go hunting for polar bears. But today, 
anybody is out hunting with their kids or young hunters who are learning how to kill a polar 
bear.ò (Abraham Keenainak, Pangnirtung) 

ñToday, there are more bears and faster machines and better rifles. The two things 
combined [make polar bear hunting easier nowadays]. Better equipment and more bears.ò 
(David Kooneeliusie, Pangnirtung) 

Today, hunters harvest polar bears using snowmobiles, 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. 

ñI was the first woman to hunt [polar bears] in this community when they picked names 
[using a draw system after the quotas were implemented]...My name was picked, so I had 
to go in February, it was the coldest month of the year.ò (Meeka Alivaktuk, Pangnirtung) 

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.  

ñI am the only one with a dog team in town right now and polar bear sport hunts have to 
be done by dog team. When I get the chance, I try to go on a hunt. It helps me and the 
community with much needed wages [as I 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 will do [the same]: the sound is different.ò (Anonymous 02, Kimmirut) 

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 (angujuaq and tulajuituq) as male bears come to the stable ice to 
hunt seals pups and find a mate.  

ñThis time of the year [spring] is the best, especially for their fur...Itôs mating season too. If 
you want to get a big one, this time is the best to find a big male.ò (Leopa Akpalialuk, 
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 óImpacts of increased polar 
bear abundanceô and óPolar bear distribution near communitiesô sections).  

ñI had to kill that one [bear] because it was ruining the cabins there. It was a small bear. It 
was alone and hungry in the fall.ò (Leopa Akpalialuk, Pangnirtung) 
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ñ[I am concerned about] the safety of the town when [bears] came in. When they [my 
neighbours] made a defence kill [in 2015-16] is when I realized about the possibility of 
them [polar bears] coming into town and I have heard that polar bears are coming in more 
into town.ò (Anonymous 01, Kimmirut) 

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.  

ñMy first polar bear catch was here in the Markham Bay area and I was 16 years old and 
it was February. A beautiful day and really cold. It was a 13 and a half [feet] polar bear.ò 
(Isaac Temela, Kimmirut) 

ñI was maybe three or four years old. It was early fall. There was a polar bear that was 
spotted by our camp...My father wanted to leave me behind when he was going after the 
polar bear, but I wanted to go so badly that I criedéWe walked towards the polar bear 
and my father and I 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. I was so scaredéWhen the polar bear was reaching us, my father shot it.ò (Leesee-
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. 

ñYou have to be really careful but it is a lot of fun looking for polar bears and catching 
them.ò (Matiusie Maniapik, Pangnirtung) 

ñI am hunting a lot because it is calming and it reminds me of the old days.ò (Lazarusie 
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 óhide cleanersô 
(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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ñWe make sure [the polar bear] is dead and it is not playing dead, first of all. Then we cut 
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.ò (Anonymous 02, Kimmirut) 

ñWe butcher [the polar bear] right away, right after it dies because the carcass freezes 
[fast]. I donôt check much the organs, except for the stomach. I open it up to observe what 
the bear has eaten.ò (Ejetsiak Padluq, Kimmirut) 

ñI check [polar bear stomachs] and what they usually have in their stomach is seal skin 
and fat. Sometimes meat. No bones. Hardly. Only when theyôre really hungry sometimes 
theyôll eat the bones. [Polar bears] are similar to us, like, some people are good at hunting, 
some are not. Same with polar bears.ò (Davidee Nowyuk, Pangnirtung) 

ñI take everything with me [but] the organséI leave [those] to the ravens to eat. [But I look 
at the stomach and] there is always seal in it.ò (Lazarusie Ishulutaq, Pangnirtung) 

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].  

ñCooking [polar bear meat], cleaning [the hide] and putting it on the drying frame, taking it 
off and then whenever we need to turn it into clothing, stretching it out, sewing it: thatôs my 
responsibility.ò (Anonymous 04, Pangnirtung) 

ñI have never helped with butchering the animals but I was given the task to clean the hide 
if a hunter harvested a polar bear. Just clean, stretch and dry and then I would give it 
back...When I was younger I used to be able to clean the whole hide in one day but since 
I started aging I 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 I have removed all the fat I do the head 
and the paws which is the hard part of cleaning of the hide. When I finish all of that, I then 
remove all the excess fat and water from the fur...We use the womanôs 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 I 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 turn whiter.ò 
(Akeego Killiktee, Kimmirut) 

ñAfter I wash [the hide in the washing machine] I usually get my boys to pull the skin with 
a skidoo, like get it all covered in snowéso it dries faster. After the washing machine, I 
cover [the hide] with snow because the fur dries faster by stepping on the fur. And then I 
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have [my boys] pull it on a rope by skidoo on the ice. That way itôs cleaner and it gets all 
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 stretch them onto the frame.ò (Geetee Maniapik, Kimmirut) 

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. 

ñ[How easy or hard it is to clean a hide] all depends on the quality of the skin ïlike how 
much fat itôs got on itï 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 itôs also hard to clean. But generally, as long as itôs got a fair amount of fat on it 
then itôs usually pretty easy to clean.ò (Anonymous 04, Kimmirut) 

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 Qaujimajatuqangit 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 contributorsô 
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 Qaujimajatuqangit 
Inuit Qaujimajatuqangit 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 IQ 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 IQ 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 órange of direct observationsô; 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 contributorsô overall range of direct observations has remained relatively stable since 
the 1960s. This information is crucial to support the interpretation of contributorsô observations 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 óPolar bear distribution over timeô 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.  

 

Figure 6. Contributorsô geographic 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. 

ñMy great grandfather, my grandmaôs father, had told stories of going all the way down 
here [south Okalik Bay] to hunt polar bears and there would never be any polar bears.ò 
(Lazarusie Ishulutaq, Pangnirtung) 

ñAccording to the people that have been living here much longer than me, they say theyôd 
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, almost every time.ò (Anonymous 03, Kimmirut) 

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).  

ñThere was not a lot of polar bears back then [in the 1960s]. People living on the coast 
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 harvesting one.ò (Sandy Akavak, Kimmirut) 

ñIn those days [70s and 80s] there was hardly any polar bears around Pang. In those days, 
weôd 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, weôd go all the way 
down [the Cumberland Sound] and there would be hardly any polar bears out thereéBut 
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 lot more polar bears than before.ò (Johnny Mike, Pangnirtung) 
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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 contributorôs date of birth). 
 Polar bear abundance was either low or abundance was not reported. 
 Increasing polar bear abundance directly observed. 
 Increasing polar bear abundance directly observed within or near communities. 
 Decreasing polar bear abundance directly observed. 

Kimmirut 1940s 1950s 1960s 1970s 1980s 1990s 2000s 2010s 

Itee Temela                                  

Eliyah Padluq                                 

Jeannie Padluq1                                 

Akeego Killiktee                                 

Anonymous 01                                 

Anonymous 02                                 

Anonymous 03                                 

Joe Arlooktoo                                 

Kooyoo Padluq                                 

Ejetsiak Padluq                                 

Jawlie Akavak                                  

Sandy Akavak2                          
          

     

Isaac Temela                                  
1 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. 2 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 1970s 1980s 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                                 

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.  

We note that abundance trend information 
documented though group interviews seems 
to reflect a ótrueô increase in the relative 
abundance of polar bears in the Kimmirut 

area and not an óapparentô increase 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 ïwith the exception of 
contributors living on the east coast of the Cumberland Peninsula (in Inuktitut known as óthe area 
where the ice never meltsô)ï 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.  
 

 

 

 

 

Figure 8. Group interview contributors participating 
in polar bear abundance exercise in Kimmirut. From 
left to right: Matilde Tomaselli (interviewer), Mikidjuk 
Kolola, Sandy Akavak and Joannie Ikkidluak. 
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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.  

ñIn the past, I remember that the hunters had to go everywhere looking for polar bears, 
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 I 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.ò (Itee Temela, Kimmirut) 

ñMy father helped the RCMP travel from place to place by dog team. When my father 
retired, I took over in 1967 around the last time there were dog teams around. When I 
became an RCMP officer, I recall the first time I 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 didnôt have a lot of bears 
and the RCMP without having knowledge about the population of polar bears because this 
area didnôt have much at the time they gave a quota of three polar bears. This was in 
1967. This is when I first noticed the quota being in place and ever since [polar bears] 
have been gradually increasing.ò (Sandy Akavak, Kimmirut) 

ñ[There are more bears now] because you canôt kill a female, and especially if they have 
a cub, you can only kill a male. Thatôs why thereôs 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 [look] for seal pups, and in the fall just before the ice forms.ò 
(Matiusie Maniapik, Pangnirtung) 

ñ[Polar bears have increased] because weôre not allowed to shoot them. We manage them 
too good.ò (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 óHabitat and distributionô section). 

ñ[Before polar bears] were mostly in the water and now they are getting closer to land and 
[they are] more on land. [They are coming closer to the coast because] there is not enough 
other animals [polar bear preys] here. Because they always have to eat.ò (Lazarusie 
Ishulutaq, Pangnirtung) 

ñMaybe because thereôs lack of ice...ice melts faster now, maybeéIôm not too sure but 
thatôs how I feel because the ice breaks quickeré[So polar bears] come closer to the 
land.ò (Geetee Maniapik, Pangnirtung) 

ñI feel there are more bears compared to the pastéI think this has to do with the ice 
conditions. The hunting areas of the polar bears are not as great as before and their 
hunting grounds have expanded. That is why we see more of them.ò (Ejetsiak Padluq, 
Kimmirut) 

ñFrom the knowledge of my ancestors it has always been said that the bears or any other 
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 animalséwhen it is seal pup season [bears] will 
be around more.ò (Jeannie Padluq, Kimmirut) 

Two Kimmirut Elders shared more recent observations, possibly made within the past 10 years, 
of polar bears that were ósmaller in sizeô. 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 óSea ice changesô section). From contributorsô narratives, smaller body size could 
be also a function of shorter interbreeding times or reduced food availability for some polar bears.   

ñI have noticed that the bears seem to have gotten smaller in size. There seems to be 
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 donôt really remember when 
I started to notice the change but lately I have noticed that all polar bears I 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 growing up.ò (Joe Arlooktoo, Kimmirut) 

ñI donôt know how you would call the polar bears that are not fully grown up yet. I have 
seen them alone without a mother. I think they looked small enough that they [should have 
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been] with the mother but I have seen them more without their mom [é] I would call them 
Atiqtaq. They are slightly smaller than the mother and they are in between these two 
categories [Atiqtaq and Naliqtigiit]. I have seen more of them and [I started to] notice this 
may be about ten years ago. I have no idea why is that.ò (Jawlie Akavak, Kimmirut) 

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

ñAnd each year is different, like, some years thereôs more polar bears than other years 
and some years thereôs less than others. Itôs not always the same.ò (Leopa Akpalialuk, 
Pangnirtung) 

ñI personally think that the bears will be gone [again]. I 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...I think that the peak of polar bears was between the 80s and 2000 then 
around 2000 I noticed a decline. If I was to further graph [the population trend] I 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 I draw 
is like a cycle that keeps going.ò (Sandy Akavak, Kimmirut) 

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 óvacantô areas. This contributor explained that male-
biased sex-selective harvest could therefore be a driver of the observed increase in polar bear 
abundance.   

ñI grew up around men and I remember a story that was toldé[King polar bears or 
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, thatôs 
how it is. I think thereôs less [king polar bears] watching todayé[From my knowledge, I 
tried] to pass on information to people who are controlling the polar bear harvesting quotas 
only for males to be hunted. I 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, I 
guessé[King polar bears] were on the watch...Not only males should be harvested. Also 
females should be. If all [king polar bears] are gone, more polar bears are coming. If 
females are harvested more often, it would stop, the coming part would stop.ò (Leesee-
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). 

ñAccording to the people who live here all their lives they have seen more bears, they 
heard more about bears or heard more tracks being seen, observed. Thereôs more bears 
in this area now. I know that by talking to the people who live here all their lives.ò          
(David Kooneeliusie, Pangnirtung) 

ñIt seems [the number of bears] is going up more either because there is less iceéor they 
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 
didnôt really worry that much but lately we are encouraged to go with the rifle for our 
protection or to scare off bears.ò (Anonymous 02, Kimmirut) 

ñNow, polar bears even break [into] cabins. Because there are so many they seem to be 
getting more dangerous, going into cabins and trying to look for food.ò (Lazarusie 
Ishulutaq, Pangnirtung) 

ñWhen they pull a name from the bag, whoever is going out hunting [has] five days [or] 
one week. Years [ago], weôd go out, five days [passed] and sometimes we didnôt get 
nothing because we didnôt see anything. [This was back] in the 1970s and early 1980s. 
But right now all you need is two days, really.ò (Peter Kanayuk, Pangnirtung) 

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 of increased polar 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 óConcerns over public 
safetyô section). 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.  

ñYou have to basically keep watch at all times. Itôs hard to get a rest when youôre always 
thinking of polar bears, that they might show up.ò (Leopa Akpalialuk, Pangnirtung) 

ñNowadays, when we are going camping overnight, anywhere, we always have to keep 
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 theyôre camping, theyôre 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 thereôs someone awake during the night, just so we donôt 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 watch just in case a polar bear comes.ò 
(Lazarusie Ishulutaq, Pangnirtung) 

ñNow it is dangerous to camp in a tent. We do not wish to be in tents anymore unless we 
have aggressive dogs.ò (Itee Temela, Kimmirut) 

ñIn the past 10 years, everything has really changed. In springtime, we have polar bear 
encounters and we have killed I donôt 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 canôt catch any or maybe they will be going to the dump.ò 
(Isaac Temela, Kimmirut) 

Size of family groups, cub productivity and 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. 

ñWe see more [cubs], we see more...than ever...We see them more now, since we see 
more bears.ò (Simeonie Keenainak, Pangnirtung) 

ñI think weôre seeing more females with cubs now because a lot of the males are being 
hunted, right. So all I notice is that whenever thereôs a polar bear close to the community 
itôs often a female with a cubéor a cub by itself.ò (Anonymous 04, Pangnirtung) 

ñToday itôs more common to see polar bears with cubs.ò (Davidee Nowyuk, Pangnirtung) 

ñWithin the last five years, I have been hearing that the number of polar bears is climbing 
and with more cubs observed.ò (Itee Temela, Kimmirut) 

ñThe bears that we have encountered seem to be mostly females. The knowledge I have 
learned from my Elders [is that] if you do not hunt more females you will have more 
females.ò (Joe Arlooktoo, Kimmirut) 

ñI think I have seen more females with cubs. A lot more than the other [polar bears]. [I 
started to notice more family groups] I think about 15 years ago. [Nowadays] most times 
[females] have two cubs and before some had two cubs and some [only] one cub. 
[Recently] I see more females with two cubs but we still see single cubs. I think we [have] 
see[n] more [females] with two cubs in the last 15 years than [females] with single cubs.ò 
(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. 

ñWe mainly see a [female] bear with two cubs, on rare occasions there is three.ò 
(Anonymous 01, Kimmirut) 

ñ[Females have generally] two cubs and sometimes they lose one.ò (Lazarusie Ishulutaq, 
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 Auyuittuq 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. 

ñThe time when I was young, weôd see two polar bears maybe one 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 twoéWe see three every now and then 
in spring and summer.ò (Peter Kanayuk, Pangnirtung) 

ñOnce I have come across a mother and three cubs. [When] I saw that I thought I had 
seen dogs walking on the land because I never saw a mother with three cubs 
beforeéNormally they have two cubs or one cub. I have never seen three cubs. I have 
seen this only onceé It is rare that they get three cubsémaybe within the last six years.ò 
(Jeannie Padluq, Kimmirut) 

ñMe and an old guy, we came from Cape Dorset one time in February or March and we 
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 I saw a mother bear with three cubs. That was 
years ago in the 1990s.ò (Anonymous 02, Kimmirut) 

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).  

ñSeems to have more cubs. The family groups have increased since the time I have started 
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.ò (Kooyoo Padluq, Kimmirut) 

ñBecause weôre not allowed to hunt female, cubs, he sees more of that and theyôre growing 
in population. Female with cubs.ò (Davidee Nowyuk, Pangnirtung) 

ñI think weôre seeing more females with cubs now because a lot of the males are being 
hunted, right. So all I notice is that whenever thereôs a polar bear close to the community 
itôs often a female with a cubéor a cub by itself.ò (Anonymous 04, Pangnirtung) 
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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. 

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 (ǀ) 
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.  



 

39 

 

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 ógoodô 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 participantsô range 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). 

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 QGIs along 
with the órange of direct observationsô 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 óDenningô section). 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.  

ñIn my experience there are more bears around here [along the south coast of Meta 
Incognita Peninsula]. The further you go down [along the coast], the more 
bearséWhenever you are going further 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. I guess [in 
Markham Bay and along the south coast of the Meta Incognita Peninsula] thereôs more 
seal population and more sea ice and there [are] more polynyas and of course the polar 
bears take advantage of that.ò (Anonymous 03, Kimmirut) 

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 contributorsô range of direct of observations (which has also 
remained stable over time around Kimmirut; see óTemporal and spatial scope of Inuit 
Qaujimajatuqangitô 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 
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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 participantsô range 
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 participantsô areas 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.  

  




























































































































































































































