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ABSTRACT. As a result of their close proximity to and frequent interactions with polar bears, Inuit hunters are aware of 
changes in polar bear population ecology and characteristics. This valuable information could contribute to any polar 
bear research or monitoring program. Understanding how Inuit gather ecological information on polar bears and how this 
knowledge is shaped by individual experiences can also overcome any barriers to Inuit inclusion in bear monitoring and 
management. On the basis of interviews in four Nunavut communities, we report Inuit hunting experiences and methods of 
identifying polar bear sex, age, body size, and health status. Across communities, Inuit share techniques in identifying and 
distinguishing bear characteristics that overlap with scientific methods, suggesting that Inuit could provide immediate and 
inexpensive information to polar bear research programs. Hunting preferences are shaped by individual experiences with polar 
bears (e.g., through hunting or bear encounters), as well as familiarity with polar bear research and management. Identifying 
and incorporating community perspectives in management will be necessary to sustain local support for programs that affect 
Inuit knowledge formation and persistence. 
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RÉSUMÉ. En raison de leur grande proximité des ours polaires et de leurs interactions fréquentes avec ceux-ci, les chasseurs 
inuits prennent connaissance de changements qui s’opèrent sur le plan de l’écologie et des caractéristiques de la population 
d’ours polaires. Cette précieuse information pourrait jouer un rôle dans n’importe quel programme de recherche ou de 
surveillance d’ours polaires. Le fait de comprendre comment les Inuits recueillent des renseignements de nature écologique sur 
les ours polaires et comment ces connaissances sont moulées par les expériences de chacun pourrait permettre de surmonter 
les obstacles en matière d’inclusion des Inuits aux travaux de surveillance et de gestion des ours. À la lumière d’entretiens 
réalisés dans quatre collectivités du Nunavut, nous faisons état des expériences de chasse des Inuits ainsi que de leurs 
méthodes de détermination du sexe, de l’âge, de la taille et de l’état de santé des ours polaires. Dans les collectivités visées, 
les Inuits se servent de techniques communes pour déterminer et distinguer les caractéristiques des ours. Ces techniques 
recouvrent les méthodes scientifiques en partie, ce qui suggère que les Inuits pourraient fournir de l’information immédiate et 
à bon marché aux programmes de recherche sur les ours polaires. Les préférences de chasse sont façonnées par les expériences 
de chacun avec les ours polaires (par le biais de la chasse ou de rencontres) de même que par la familiarisation avec les travaux 
de recherche et de gestion des ours polaires. Il y aura lieu de déterminer les perspectives communautaires et de les intégrer 
aux travaux de gestion pour maintenir le soutien local envers les programmes qui ont des incidences sur la persistance et la 
formation des connaissances des Inuits. 
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INTRODUCTION

Accurate estimates of population status and dynamics 
are critical for polar bear conservation and management, 
especially in the face of rapid Arctic climate change. The 
need for contemporary data on population trends parallels 
a growing need for management actions, which undoubt-
edly affect northern communities economically, socially, 
and ecologically. Polar bears are legally harvested by 

Inuit (INAC, 1993) for traditional and personal uses, 
which include meat for consumption; hides for clothing, 
bedding, or auctions; and bones for carving (Foote and 
Wenzel, 2009). Polar bears are also harvested by tro-
phy hunters guided by Inuit. These hunts provide eco-
nomic benefits to Inuit through employment, and wages 
for guides, assistants, outfitters, dog owners, and cooks are 
reinvested into a subsistence economy (Foote and Wenzel, 
2009; Tyrrell, 2009; Wenzel, 2009). Because they consider 
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polar bears important and interact frequently with them, 
Inuit continue, independently of scientific monitoring and 
management, to gather data on the ecological effects of 
habitat change (Dowsley, 2009a) and human activities 
(Keith, 2005) on polar bears, as well as noting the sex, age, 
and body size of bears encountered (Wong et al., 2011). 
Inuit can thus offer a nuanced historical and contemporary 
understanding of polar bear population activity to com-
plement ongoing scientific surveys in conservation and 
management.

Inuit traditional ecological knowledge (TEK)—ecologi-
cal observations that are acquired through experience and 
passed on from one generation to the next (Berkes et al., 
2000)—is already considered in wildlife co-management 
and conservation decision making at territorial (INAC, 
1993) and national levels (e.g., Government of Canada, 
2002). In Canada, polar bears are managed as 13 subpop-
ulations, using the best available local—in addition to sci-
entific—knowledge (Peacock et al., 2011; Vongraven and 
Peacock, 2011). In Nunavut, territorial (Nunavut Wild-
life Management Board) and regional wildlife boards and 
community hunters and trappers organizations (HTOs) 
establish harvest quotas (Tyrrell and Clark, 2014) for each 
subpopulation (Dowsley, 2009a; Peacock et al., 2011), as 
sanctioned by land-claim agreements (INAC, 1993). Male-
biased quotas (to protect females and cubs) are allocated 
to HTOs harvesting the same subpopulation, who distrib-
ute tags, usually through a lottery, to individual hunters. 
HTOs also gather and represent local community interests 
to higher levels of government through community consul-
tations and public meetings (Dowsley, 2009b, 2010). 

At the local level, community members also partici-
pate in scientific monitoring programs and data collection 
that ultimately inform management decisions affecting 
them (e.g., allocation of harvest quotas). Inuit hunters are 
frequently employed as guides and research assistants in 
polar bear surveys (e.g., Wong et al., 2011; Van Coever-
den de Groot et al., 2013), which allows them to apply and 
reinforce their experience and traditional skills in research 
contexts. Harvest monitoring programs, in which hunters 
actively collect biological samples and morphometric data 
from harvested bears, allow population data (e.g., minimum 
abundance, sex and age distribution, health correlates) to be 
collected in the years between population surveys as well. 
Independently of research participation, Inuit TEK and 
experience have the potential to reveal critical population 
trends (e.g., Dowsley, 2009a; Kotierk, 2010, 2012) before 
scientific surveys are conducted. 

Unfortunately, uncertainty and the dearth of data on 
range-wide polar bear responses to climate change have 
contributed to political tension and conflict among stake-
holders, decision makers, scientists, and northern com-
munities (Derocher et al., 2004; Tyrrell, 2006; Clark et al., 
2008; Tyrrell and Clark, 2014). Sustainable harvest rates 
are based largely on scientifically collected population data 
on sex, age, and, body condition (e.g., Bromaghin et al., 
2015) associated with aerial mark-recapture methods (e.g., 

tattoos, radio-collars, and ear tags), which are not supported 
by all communities (Tyrrell, 2006). Though less inva-
sive alternatives to gathering the same data have recently 
been developed (e.g., Van Coeverden de Groot et al., 2013; 
Stapleton et al., 2014), conducting scientific surveys is still 
expensive (Dowsley, 2009a), time-intensive, and often 
logistically challenging (Stapleton et al., 2014). Not surpris-
ingly, scientific surveys are infrequent, and research inten-
sity, time scales, and techniques vary for most populations 
(Vongraven and Peacock, 2011). 

Beyond the lack of information on most polar bear pop-
ulations (Peacock et al., 2011; Vongraven and Peacock, 
2011), criticisms of both TEK and scientific types of infor-
mation that inform decision making have also created chal-
lenges and barriers to co-management. Other nations have 
criticized Canada for considering TEK in decision making 
(Tyrrell and Clark, 2014), perhaps because TEK is context-
specific in nature and actively shaped by the knowledge 
holder or gatherer (Houde, 2007) and differs from objec-
tive, conventional natural sciences. Northern communi-
ties also criticize decisions based on scientific practices 
(Tyrrell, 2009), perhaps because of their misconceptions 
about research and management practices in the past and 
their distrust of researchers and managers who failed to 
address northern interests (Moller et al., 2004; Clark et al., 
2008). This atmosphere of criticism and distrust does not 
bode well for polar bear conservation. 

At local scales, supporting the role played by Inuit in 
polar bear monitoring programs can increase understand-
ing of TEK and scientific information by Inuit and scientific 
communities alike, as well as addressing gaps in popula-
tion data. In these contexts, it is important to document 
both Inuit methods of identifying polar bear characteristics 
and their motivations for doing so in order to highlight Inuit 
methods of characterizing population information at a level 
finer than broad trends in abundance. Inuit TEK and prac-
tice influence decision making through co-management, 
yet through their impacts on harvesting opportunities, man-
agement decisions could also affect the persistence of Inuit 
TEK and practice. An understanding of how management 
regulations direct and influence the process of Inuit knowl-
edge formation can provide insights into receptivity and 
levels of local support for those management decisions. For 
Inuit, documenting their methods can also safeguard TEK 
for future generations. 

Building on our previous work with Gjoa Haven hunt-
ers (Wong et al., 2011), we report here on new interviews 
with hunters and elders in four Nunavut communities (Gjoa 
Haven, Arctic Bay, Arviat, and Kimmirut) about their par-
ticipation in hunting, research, and management activities. 

METHODS

Interviews in this study built on previous assessments of 
consistency and accuracy in estimates of polar bear charac-
teristics by Gjoa Haven hunters from in situ tracks, which 
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largely focused on inferences from tracks and provided lit-
tle information on management perspectives and hunting 
preferences (Wong et al., 2011). We initiated interviews 
about methods of identifying polar bear characteristics 
with additional Gjoa Haven hunters and elders and a sin-
gle Kugaaruk hunter. We then added interviews in Arctic 
Bay, Kimmirut, and Arviat, three communities that par-
ticipate in ongoing harvest monitoring programs with the 
Government of Nunavut. These four communities span all 
three Nunavut regions (Kitikmeot, Qikiqtaaluk, and Kival-
liq), covering a broad range of community perspectives, 
methods, and polar bear ecology (Fig. 1). 

To discuss research objectives, recruitment, and wages, 
we met face to face with HTOs in all communities except 
Arviat, where these discussions took place by telephone. 
HTOs prescribed and led all recruitment procedures. We 
recruited interview participants through a combination of 
key informant and snowball sampling methods (Marshall, 
1996). HTOs and appointed interpreters initially recom-
mended interview participants and, unless they were absent 
from the community (e.g., out of town or out hunting on 
the land), all recommended participants participated in this 
work. Except in Kimmirut, we also announced interview 
locations and times (based on HTO recommendation) on the 
radio to give all community members a chance to partici-
pate if they wished to do so and thus cover a broad range of 
perspectives (Marshall, 1996). Initial interview participants 
recommended additional experienced community members 
until we had recruited a maximum of 20 participants from 
each community (based on budget constraints) or until data 
had become saturated (no new themes emerged). 

Participants were identified as elders (60 years old or 
older and recognized by other community members for 
their experience on the land) or hunters (less than 60 years 
old and usually less experienced than elders) and classified 
according to hunting experience as active hunters, non-
active hunters (e.g., elders who had hunted but no longer do 
so), and less experienced hunters. To protect confidential-
ity and assist readers in linking themes and quotations to 
each community, we coded participant names according to 
their home community (GH for Gjoa Haven, AB for Arctic 
Bay, K for Kimmirut, and AR for Arviat) and the order of 
interviews. The one Kugaaruk hunter interviewed in Gjoa 
Haven was coded as KU. 

One of us conducted all interviews to maintain consist-
ency. Interviews were semi-structured, with open-ended 
questions following a guideline (Huntington, 2000; online 
Appendix 1: Table S1). Follow-up questions were intended 
to encourage participants to produce their own under-
standing and clarify our discussions (Huntington, 1998). 
Interviews began with direct icebreaker questions (e.g., 
name, age, birthplace) followed by discussion of methods 
for identifying polar bear sex, age, and body size. Addi-
tional discussions on identifying health of polar bears took 
place in Arctic Bay, Kimmirut, and Arviat. To determine 
the context and motivation for learning these methods, we 
documented participant interactions with polar bears (e.g., 
through hunting, guiding sport hunts, or bear encounters 
while hunting other animals) and preferences for particular 
bear characteristics when hunting. 

Though we covered most anticipated topics by follow-
ing the guideline, some participants raised additional rele-
vant topics, such as how to identify aggressive or dangerous 
bears (usually reported by Arviat participants), personal 
encounters with polar bears, and discussions over hunting 
and identification techniques unique to some participants. 
We did not probe for these unique experiences when par-
ticipants did not mention these topics themselves to ensure 
that participants led discussions according to their own 
knowledge. Thus, if a participant did not mention a particu-
lar observation, perspective, or theme, it did not necessarily 
mean that he or she had (or lacked) knowledge or experi-
ence on the subject unless that was explicitly indicated. 

An audio recorder was used to allow for subsequent tran-
scribing. The interviewer recorded in a journal all nonver-
bal cues, verbal styles, as well as any relevant information 
that was informally shared, along with personal reflec-
tions. Interviews were analyzed following conventional 
content analysis (Hsieh and Shannon, 2005). We summa-
rized unique participant perspectives, original quotations, 
and information that best described common themes and 
categories that arose through discussions. 

Communities vary in local harvest regulations, seasons, 
and constraints, as well as access to technology (Ford et al., 
2006). Participant age, interpretations, recollections, and 
sensitivity to topics also influence individual knowledge 
and responses (Huntington, 2000; Gagnon and Berteaux, 
2009). Together these contexts shape participant responses 
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and interpretations. Hence, data validation by revisiting, 
reporting back to, and engaging with HTOs constitutes 
a critical form of peer review (Huntington et al., 2004) to 
ensure participants are accurately represented. Follow-up 
meetings with HTOs were held to clarify our interpretations 
and discuss preliminary results, while allowing representa-
tive community members to incorporate additional infor-
mation that they felt was important and relevant. Spending 
this additional time with community members revealed 
community-wide hunting perspectives and concerns. 

RESULTS

During five visits from May 2011 to April 2014 and a fol-
low-up visit in February 2015, we interviewed 23 hunters 
and 33 elders individually (Table 1). Interviews lasted from 
6 to 63 minutes and took place on the land (for GH hunters 
and KU) or at participant homes, hotels, and HTO offices. 
Interpreters translated 34 interviews. Participants ranged 
from 27 to 82 years old and comprised 32 active, 14 non-
active, and 9 less-experienced hunters, including at least 21 
participants who had previously guided sport hunts. Five 
participants from Gjoa Haven had previously participated 
in noninvasive polar bear surveys and sampling (Wong et 
al., 2011; Van Coeverden de Groot et al., 2013). Arctic Bay 
participants included an individual who was experienced 
in identifying bear characteristics through her experience 
in hide preparation and sales across Nunavut (AB14). One 
Arctic Bay participant was a previous wildlife officer who 
was experienced with polar bear surveys and sampling 
(AB15). Arviat participants included two local bear patrol-
lers (AR1, who had also participated in polar bear surveys, 
and AR2), regional wildlife (AR3) and HTO (AR20) board 
members, and previous wildlife and assistant wildlife offic-
ers (AR15 and AR8). As a result of frequent daily encoun-
ters with bears in the fall, most Arviat residents were able 
to identify polar bear characteristics, or at least comment 
on how to identify them.

Hunter Preference for Bear Characteristics

Across all communities, active hunters and elders are 
more selective for bear characteristics than less experienced 
hunters. Whether a hunter is selective or not during a hunt 
depends partly on logistical constraints, such as the num-
ber of bears (or tracks) encountered during pursuit, the time 
available for harvest (48 hours in most communities), and 
the amount of fuel and supplies taken to the field. 

We go by machines now…if he has enough gas…he’ll 
see a track. If it’s small, he’ll look for a bigger one…
but if he doesn’t have enough gas, thinking that he won’t 
come back…he’ll get the first tracks. 

(Interpreter translating for AB12)

If I don’t get my bear in 48 hours, and I lose my tag 
and—and I’m out of the hunt…the guy behind me will 
get a chance… sometimes you don’t really concentrate, 
trying to see all the—whether it’s a male, female, how 
old, and you [are] really concentrating on getting that 
bear and after you get your bear you finally see what 
kind of bear you shot and sometimes you can tell. 

(AR1)

When asked if they prefer to hunt males or females, par-
ticipants indicated that their choice of sex (large males) is 
driven by management practices that protect females and 
cubs (online Appendix 1: Table S2). Many participants 
believe this practice sustains populations and encourages 
population growth.

There’s a by-law for hunters and trappers so they have to 
go for the males. But if there’s like no male they go out 
for the female…they’re [thinking] for the polar bears…
they don’t want the polar bears to [diminish].

(Interpreter for GH5)

We [would] prefer more males because…there’s that 
law…you can’t take females so much because they give 
birth and produce more polar bears…so that’s how it is. 

(AB2)

Some participants preferred to hunt females and cubs 
before these practices were implemented, while others 
would hunt any type of bear that they encountered. 

Before there was a by-law they could catch females—
even [if] they got cubs, and when after there was a 
by-law now they have to catch only males. The big ones. 

(Interpreter translating for GH3)

When they see a bear they don’t just shoot it…figuring 
that there’ll be a bigger one coming up and there are 
other bears too that have cubs…They don’t go for 
bears with cubs because it’s the law…or the policies—
guidelines that they have—have to follow. But back 

TABLE 1. Number of interview participants from Gjoa Haven, 
Arctic Bay, Kimmirut, and Arviat classified by participant type 
(elder or hunter), by hunting experience (active, non-active, or less 
experienced), and by mention during interviews of experience 
guiding sport hunts. 
 
Community Gjoa Haven1 Arctic Bay Kimmirut Arviat

Participant type:
 Hunters 3 5 5 10
 Elders 7 10 6 10
Hunting experience:
 Active  5 9 8 10
 Non-active 5 4 1 4
 Less-experienced 0 2 2 5
Previously guided sport hunts: 5 5 3 8

 1 Includes a single participant from Kugaaruk.
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then when they were kids their parents used to go for 
any bear. 

(Interpreter translating for K1)

Hunting preference also depends on whether bears are 
hunted for food, clothing, or the sale of hides. Most partici-
pants today prefer large, old males with thick, white (clean) 
fur because of the high market value of their hides. Current 
2:1 male-biased harvests (following Memoranda of Under-
standing; see Dowsley and Wenzel, 2008:179) also reinforce 
these preferences. 

When I used to go with my stepfather, he preferred 
the—for money-wise…the big male…but for meat, for 
meat consumption…more fat, and softer meat, female…
for consumption, it’s important…and for money, they 
used to sell [hides] to the Hudson Bay back then…the 
bigger the [male]…we used to get more money with the 
bigger hide… nowadays money is more important, … 
the meat is important too but we don’t starve like when 
we used to. Long time ago. 

(GH8)

If by chance, if he had a choice, he’d go for the bigger 
one, because they’re more expensive…and also how 
clean they are. Like if [the] bum part is really dirty then 
it’s harder to sell them because they—people want to 
buy clean, white [fur]…But there’s also a [point] where 
if there’s not many choices in the bear, if there’s few 
bears…they wouldn’t try to go for the skinniest one—
the unhealthy one. And also his third option would be…
if…they had to kill in defense. Then it wouldn’t matter 
if it was female or not. 

(Interpreter translating for AR4)

In contrast, some participants still prefer small, young 
females for consumption. 

I prefer younger…they’re a lot [more] tender…with 
female they tend to get tender very faster…because 
I’m always cooking…[old] males, they’re a little harder 
because probably they’re constantly walking and 
hunting…but females they’re mostly feeding or just 
survive or something like that. 

(AB14)

Some participants prefer middle-sized bears. 

He would try and get one that’s not too much of a cub…
not too old—if he had a choice, he wouldn’t go for the 
older bear because it’s leading the other bears…he 
would try and get the one in the middle. 

(Interpreter translating for AR6)

Health is also important to participants who hunted polar 
bears for their hides or for consumption.

If it’s easy to clean that means it’s a healthy animal…
whereas unhealthy one it’s hard to scrape off the fat as 
much. 

(Interpreter translating for AR6)

Hunters across the North prefer different characteristics 
of polar bears that they hunt, depending on their use. With 
the time available for hunting limited by tag requirements 
and small harvest quotas, Gjoa Haven, Arctic Bay, and 
Arviat participants are no longer selective for a broad range 
of bear characteristics. In contrast, Kimmirut participants 
are still selective when hunting, and some hunters are able 
to hunt more than one bear per season. Unlike those in most 
communities, Kimmirut hunters rarely pursue bears and 
usually hunt them when they are encountered while har-
vesting other animals. Tags are distributed after each hunt, 
and lottery distributions take place when only two or three 
tags are left to avoid overharvest. 

Methods of Identifying Polar Bear Characteristics

Because of individual experience, preferences for bear 
characteristics, and harvest regulations, it is important for 
Inuit hunters to identify and distinguish polar bear charac-
teristics when hunting. Participants identify bear sex, age, 
body size, and health status by observing the bear directly 
(e.g., body shape and size, fur, behaviour) or its tracks (in 
situ footprints). In Arviat, being able to identify polar bear 
characteristics is also important to avoid potentially aggres-
sive (dangerous) bears. Bears often frequent the community 
in groups. Some community members compare individuals 
within groups to distinguish characteristics.

[If] there were two bears, male and female, and you can 
tell the difference, like size at the same time and you 
can look at the neck…longer necks and shorter necks. 

(AR1)

Distinguishing Males and Females

Some participants indicated sex could be identified 
from tracks alone (online Appendix 1: Table S3). Larger 
tracks are usually associated with males. Most participants 
reported male footprints are generally angular and wide, 
whereas female footprints are round and narrow. 

The female footprints are mostly, almost round…
females is shorter, male is longer …when they’re males 
even they’re older or younger they’re long and big. 

(Interpreter translating for GH6)

When you find the track, female…they’re more round…
male tracks look [almost] like triangle…more square, 
more triangle.

 (Interpreter translating for AB3)
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Some participants use gait or footprint orientation to 
distinguish males from females. Males tend to walk with a 
longer stride, and their footprints turned inward. Some par-
ticipants also observe patterns of long fur along tracks of 
males.

If the snow is soft at the time the polar bear walked 
through there, [they] would have fur drag marks, a big 
male…because the big males seem to have longer fur, 
on the outside of the feet and the bottom of the feet…
if there’s any nails broken that’s a big male broken in 
fight...Or in [making a seal hole]. 

(GH8)

Some participants indicated female movements are more 
direct than those of males. 

When they see the prints, if they’re kind of straight 
footprints…they know it’s a female…male, when you’re 
tracking their tracks, they don’t go straight they kind of 
maneuver around. 

(Interpreter translating for K4)

Participants in other regions indicated the opposite. 

Where he was taught, the mother bear usually is being 
followed by the cubs…so it wanders back and forth, 
looking for seal…they know it’s a female leading, 
because it’s, you know, turning. Whereas a male bear 
would walk straight, going by the footprints. If the 
footprints are going straight…that means it’s like a male 
bear, traveling by itself. 

(Interpreter translating for AR4)

Participants also mentioned sex is more difficult to 
determine in younger (smaller) bear tracks than in those of 
adults.

The female bears’ prints are shorter than the male 
bears’…he can tell that kind of difference but if it’s a 
cub, not full-grown, he doesn’t quite know if it’s a male 
or female too. 

(Interpreter translating for K2)

If it’s a smaller bear I can’t really tell [if] it’s a female 
or male…if they’re really big, I know that that’s [a] 
footprint of a big male. 

(K9)

When observing bears directly, some participants indi-
cated it is difficult to identify sex from a distance.

From a distance sometimes it’s hard when it’s not in the 
right angle…if it’s completely sideways and you [can’t] 
see the neck. 

(AR1)

In the far distance when you see bears traveling they 
all look the same, but as they get closer it’s easier to 
determine whether it’s female or not. By the fur, the 
back of the neck…and the long neck.

 (AR4)

Participants also mentioned it is difficult to identify sex 
in older (larger) bears. 

If it’s a male…same size as a female, if it’s fat you can’t 
really tell if it’s a male or a female…but if it’s skinny, 
same size as female but you know it’s a male. 

(AB12)

If it’s an older bear, he wouldn’t know how to determine 
because the fur is yellowing as it’s aging…so, the 
older the bear, then it would be more kind of hard to 
determine whether it’s female or not. 

(Interpreter translating for AR4)

Participants across all communities associated larger 
body sizes with males. Participants also used head and body 
shape to determine sex. Females tend to be more round, 
with shorter “snouts” and smaller heads compared to males. 

[Females] looks like they’re shorter and chubbier…and 
the males, they’re a bit bigger and more slender kind 
of…the female, they might have what looks like two 
forehead on top…and shorter face…and the male, they 
have the longer face...can also observe the hind legs…
[females] their tail looks like lower, and the males will 
have a higher—their position—tail a bit higher. 

(AR5)

Arctic Bay participants generally indicated longer or 
narrower necks in females versus males. 

With the female, they’re more round…and they have a 
little longer neck…with the males they got [a] thicker 
neck and they’re larger…they have a bigger head… [you 
can also tell] with the shape of their bum area. 

(AB14)

Arviat participants indicated the opposite. 

You can tell by lookin’ at their ears…the distance. A 
female’s is going to be more closer…and shorter necks. 
And the male bears, their ears are going to be more far 
apart. And they got longer neck…you can tell by their 
legs, where they got all that long hair. 

(AR1)

Seems like [females] got more short neck…from head 
to the body, seems like they’re shorter. But a male, it 
seems like [they] always have their neck stretched out. 

(Interpreter translating for AR14)
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Participants described females as having whiter, 
“cleaner” fur, with dark coloration around the crotch area, 
compared to males.

If it’s going—running away from him, and the bum 
area, if it’s not dirty, he knows it’s a male…the female 
ones, when they’re heading away from him, the crotch 
area is yellow. 

(Interpreter translating for K6)

He can tell by the bum part whether it’s a female 
because they’re more—they tend to be more yellowish. 

(Interpreter translating for AR4)

Participants also use behaviour to determine sex. 

By the movement you could tell they’re female…
because they’re like, cleaner. Very gentler…whereas 
the male is [a] very aggressive kind and kind of walks 
aggressively too. 

(AB15)

And a male…they never around with another polar 
bear…they don’t stick around with a polar bear, and 
they got their movement—it’s more hyper…they always 
aggressive like anxious and look around, look all over, 
but the female ones, they’re a lot easier to tell. 

(AR14)

Identifying Age and Body Size

Participants indicated that it was not important, histori-
cally, for Inuit to identify ages of bears. Instead, body sizes 
were and continue to be of interest. 

By Inuit knowledge they didn’t care about the age…
when renewable resources started asking for samples, 
then the government started finding out how old the 
bear is. 

(Interpreter translating for AB4)

They know, yearly, like last year [cubling]…and 
estimating…what the height is…they guess how old the 
bear might be…they don’t put actual age. 

(Interpreter translating for K2)

Participants from Gjoa Haven, Arctic Bay, and Kim-
mirut mentioned that inferences on body size can be made 
by placing their kamiks (traditional boots) together along 
tracks (online Appendix 1: Table S4).

He wear caribou kamiks…just by the footprints, you put 
your feet near it…they’re really fluffy, the kamiks…if 
it’s smaller than that they’re small.

 (Interpreter translating for AB1)

By Inuit ways, they put their feet together to determine 
how big the bear might have been…to his knowledge 
as he [was] growing up that’s the only way the hunters 
determined how big the bear might be…using their feet 
together. 

(Interpreter translating for K1)

While few participants use tracks alone to determine 
age, participants associate larger tracks with larger body 
sizes and older bears. Some participants mentioned that 
bears reach large body sizes quickly.

They grow really fast…they age really fast…like dogs 
have 7 years, for us, a year. 

(Interpreter translating for AB4)

The height, if it’s last year’s [cubling] it’s that big …
not many years, the bear cub tends to grow as big as 
the mother…so, looking at the cub and the mother, they 
estimate the age of the bear. 

(Interpreter translating for K2)

Most participants use age categories versus chronologi-
cal age (in years) to distinguish bears. 

In Inuktitut there’s—we have names for yearling…
second year, third year, and those that are the same size 
as the mother…and then there’s a next to adult male, 
young male, and big adult male…there’s names on every 
stage. 

(AB15)

The younger ones, you can[’t] really say exactly how 
old…you can see a yearling…a cub that’s like full 
grown…you can guess like there’s like 2 or 3, 4 year 
old…a full year, like 2 years, 3 years, and when they 
reach their—where they stop growing. And so I think 
they go from 3 to 4 when they [finally] stop growing. 

(AR1)

Several participants mentioned large, old bears— 
Tulajuittaq—that stay in open water and never come inland.

There’s stories of polar bears that never go on land. 
There’s a term in Inuktitut, they’re called tulajuittuq, 
which means ‘they never go on land’…they always 
stay in the moving ice...tula is to go, like a boat to go 
ashore…juit is never, and ‘doing it’…so tula—on 
land—not—do…they’re the biggest bear you’ll ever see.

(AB15)

There’s biggest and biggest bears and that doesn’t come 
to the town or, it doesn’t go inland…he said that there 
are only few, few, less and less humongous bears…
[sport hunters] usually want to get the biggest bear that 
he was talking about these bears that usually [don’t] 
hunt inland. 

(Interpreter translating for AR12)
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Two participants indicated bears appear to be smaller, 
with less body fat, as they reach older ages.

The big males…are older when they really can’t run 
anymore…they’re just walking, even if their fur is 
nice…when they’re older, their feet…they’re bad…and 
they’re a little skinnier than the younger ones. 

(Interpreter translating for AB10)

When they get too old, I guess they’re not so good at 
hunting seals…so they get really skinny. And they 
appear smaller…they have a better time hunting and are 
successful hunting when they’re younger. And stronger 
I guess. 

(K9)

Arctic Bay and Arviat participants also use fur colour 
to infer the age of bears; younger bears are associated with 
white (versus yellow) fur. 

He would use wolf, for example. He knows with the 
wolf that the fur starts to get more yellowish…so the 
same would probably go for bears, a healthy, younger 
bear would have more white…the hide, would be more 
whitish. Whereas an older bear…would start yellowing 
more. 

(Interpreter translating for AR4)

There’s an [Inuktitut word] meaning between a cub and 
a full-grown. There’s a middle, category that we say…
you can tell by the colour of the fur whether they’re 
reaching full adult or whether they’re still in their 
middle…stage. You can tell by the colour of the fur like 
how white it is…[and also by] the fiber [of] the fur itself. 

(Interpreter translating for AR6)

Participants in all communities also examine behaviour.  
Younger bears tend to run away faster when being pursued.

The old one…they cannot run. They only walk…they’re 
very easy to catch…they [‘re] not going to run from you, 
they’re just going to walk very slow. 

(AB6)

Participants also indicated younger bears are more active 
and aggressive toward humans.

The big adult male, they’re kind of—they got 
confidence, when they’re walking…slowly. They know 
that then they kind of just…move around. Slowly. Young 
one—young ones are very curious. They move around 
and…they look around, they go into camps…they’re 
the one[s] that follow the people more…because they’re 
young, they don’t know, they don’t have experience. 
Whereas the big males, they know not to bother the 
camps, so they don’t. They’re kind of cool. 

(AB15)

Old polar bears, they’re not aggressive…because they 
understand…they know when we have weapon as they 
approach they can tell if we have a rifle or not…the 
younger ones, they don’t seem, to have, knowledge if 
we have weapon or not…they just approach…so we feel 
more comfortable with the older ones. 

(AR16)

At least one participant from each of Arctic Bay, 
Kimmirut, and Arviat communities examined teeth from 
harvested bears to estimate age. 

He thought that’s why the bear was old, some teeth were 
broken and chipped off. 

(Interpreter translating for K6)

Identifying Health of Individual Bears

When asked about health of individual bears, all par-
ticipants mentioned body fat or size as a direct indicator of 
health. 

If it’s skinny, it might not be getting enough to eat, or 
it—it might be sick…but I’ve never really seen a sick 
bear. Like I just seen a skinny bear or, who’s had hard 
luck of like, catching prey…all I know is like, they 
appear very unhealthy when they’re skinny…I guess 
when they’re not eating then—when they’re too hungry 
like they appear, unhealthy. 

(K9)

When they’re unhealthy they’re skinny and tiny and 
when they’re healthy they’re big…they’re chubby and 
big fat on their tummy…when they’re getting old, and 
they’re—when they’re not eating enough…they start to 
[get] skinnier. Skinnier and skinnier. 

(Interpreter translating for AR13)

Three Arctic Bay participants infer body fat by observ-
ing footprint shape (online Appendix 1: Table S5). 

Polar bear[s], when they’re fat…their tracks are round…
but the skinny ones [have tracks] just like my foot. 

(AB6)

One participant observes gait from tracks.

When they’re skinny their tracks are closer to each 
other…and they tend to take longer steps, like further 
steps…the nice and healthy ones, their—their tracks are 
more apart…and their steps are closer. 

(Interpreter translating for K6)

Relevant to this, when observing bears directly, Arctic 
Bay, Kimmirut, and Arviat participants indicated unhealthy 
bears move more slowly or in a more staggered and unpre-
dictable manner than healthy bears. 
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One time he saw a polar bear that seems like [it] was 
drunk because it’s so hungry…it was staggering…and 
he didn’t want to catch that one. 

(Interpreter translating for K7)

A healthy bear would walk in a more, straight fashion 
or orderly fashion than an unhealthy bear, kind of like a 
drunk person not walking straight, walking around. 

(AR8)

Some participants infer health from fur colour. White 
(versus yellow) fur is associated with healthier bears. 

You can tell by looking at it because with the healthy 
bear, the fur is shinier and more, you know, clean 
looking…whereas [an] unhealthy bear, it’s dirty…the 
fur’s not shiny as much...[like humans] before we reach 
the adult we have good skin…so we can tell by looking 
at our skin. 

(Interpreter translating for AR6)

Most participants indicated health is affected by hunting 
ability or ability to acquire food. 

They’re like humans. Some humans tend to catch 
more animals and some hardly catch anything, and he 
believes bears are like that too. In order to be healthy 
some bears…catch regularly, but some bears may not be 
catching regularly like the healthy ones. 

(Interpreter translating for K2)

I saw one, big male, and you could just tell the ribs…
the head’s even seems like it was a huge head…the body 
was like—like just really skinny and you can see the 
bones…I bet that bear didn’t even make it through the 
early fall. Because it wasn’t even scared…I think he was 
not a very lucky bear to get a free meal from another 
kill somewhere along the shore…sometime they’re just 
going to starve and, and never regain their energy…
they’re going to miss, miss, miss, miss and—and they’re 
going to be forced out [by] other bears and, so I think 
that’s [when] they just start going downhill. 

(AR1)

Some participants indicated that polar bear health corre-
sponds to changes in local prey populations. 

When he was a teenager there were a lot of seals around. 
Young seals, the ones that were born same year but they 
were together and there were lots of them...[then] the 
bears started…being more populated around—around 
Kimmirut…nowadays there’s hardly any seals…when 
he was a teenager he—they were catching abundance of 
seal. So back then they were quite healthy. Seems like 
majority of the bears that he saw were fat, and healthy…
but nowadays there’s hardly any seals, he knows too 

that they don’t only eat seals but like, vegetation around 
the land, they eat those, but nowadays, with hardly any 
seals, some tend to be—look unhealthy. 

(Interpreter translating for K2)

It’s hard for the bear to catch seals a lot, that’s when it 
starts losing its weight…it helps them to get ready for 
the full winter…the seal meat helps them prepare, that 
they can help hibernate longer. So they try and eat as 
much seal…if there’s hardly any seals around, like this 
[spring] time of the year, then the bear’s going to be 
hungry for longer [because] they eat mainly off seal. 

(Interpreter translating for AR3)

Participants indicated that bears that are more aggressive 
toward humans are less successful in hunting and therefore 
less healthy.

When you will see a healthy bear, and when you see 
a track when you’re hunting them, they go…scared 
away…they kind of run, right away…but a sick bear 
doesn’t care…you know, they lost that will…[to] get 
away…so they kind of just slowly, kind of walk away, 
but not—not in a hurry…as if they’re trying to show us, 
“look I’m sick already…so don’t bother me” ...kind of 
thing. But a healthy bear will go, scattering away…very 
fast. Their fur is white too. The sick bear [has] yellow 
fur. 

(AB15)

The less they eat, they’re going to be…skinnier and 
more desperate…and not afraid of humans when they’re 
hungry. 

(AR5)

Participants also described male-to-male and intersexual 
combat affecting body condition.

Not really sickness that affects the polar bear from being 
skinny, it’s when they fight males, they break muscles…
or bones. That really stops them from hunting because 
they’re in pain…especially during mating season. 

(Interpreter translating for AB4) 

The female can fight the bigger ones…they’re really 
strong…those females, they really love their cubs…
and when that big male started to get close to the cub. 
Then that female start to—started to run after that big 
one, it’s trying to fight it—maybe sometimes, they kill 
that female…I’ve seen that [a] couple of times...down at 
northern Manitoba. 

(AR11)

Indeed, participants provided insight into potential 
causes of recent changes and observations related to polar 
bear (population) health. Many of these observations 
were made through frequent opportunities to observe and 
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interact with polar bears; these immediate observations 
might not be made available through scientific methods 
alone.

DISCUSSION

Participant methods and ability to discern polar bear 
characteristics continue to play an important role in hunt-
ing. Traditional skills in identifying characteristics associ-
ate with personal preferences and experiences, which vary 
among communities and community members. Hunters 
generally prefer larger males for trophy hunts and hides, 
and females and cubs for food. Identifying sex is also 
important because of differences in hunting challenges and 
hide preparation, as well as meat quality, between males 
and females. Although identifying age was not impor-
tant to Inuit in the past, hunters today associate fur qual-
ity and body size with age classes. Discussions over health 
always involved implications for human use; many com-
munity members associate polar bear health with food 
consumption, ease of skinning and hide preparation, and 
coloration and quality of fur. Arviat participants, who 
experience frequent interactions with bears, always iden-
tify polar bear characteristics associated with aggression, 
which have direct implications for human safety. Personal 
experiences also shape the acquisition of hunting skills, as 
shown by frequent instances when participants discussed 
hunting methods in the context of their own concerns and 
priorities, for example, a preference for personal versus tro-
phy hunting, or a tendency to pursue bears actively rather 
than avoiding them. Below we discuss the implications of 
including Inuit TEK and experience in polar bear monitor-
ing and management.

The Role of Inuit Methods of Identifying Polar Bear
Characteristics in Monitoring Programs

Community-based monitoring programs are attractive 
because they can supplement scientific population data and 
allow Inuit, through participation, to inform management 
decisions that affect them. Inuit methods of distinguish-
ing individual polar bears could be particularly applicable 
in surveys for population abundance, sex and age structure, 
and health condition, especially in years between compre-
hensive scientific surveys when these data are not available. 
These methods could also complement scientific surveys 
through Inuit participation, for example, in identifying indi-
vidual bears to avoiding resampling the same individuals. 
Inuit could also provide rapid preliminary sex, age, and 
health information on individual bears without requiring 
physical capture, sampling, or untimely laboratory process-
ing to collect these data. These data could be evaluated for 
consistency and inferences drawn on their accuracy (Wong 
et al., 2011) before they are included in quantitative surveys.

While there was general agreement among partici-
pants across communities on methods of identifying sex, 

there were some inconsistencies, namely, whether males 
or females were associated with longer necks or snouts, or 
rounder footprint shapes. These inconsistent reports were 
single observations only and were not discussed by all par-
ticipants. Lack of agreement on these methods could be 
due to new observations that have not yet been validated 
by other community members through extensive practice 
(Alessa et al., 2016), or to inaccurate observations reported 
by inexperienced individuals. It is also possible that polar 
bear morphology and behaviour (e.g., footprint shape) dif-
fer in the various regions; however, this is more difficult to 
confirm empirically, requiring extensive scientific sampling 
and comparison of local reports of these unique observa-
tions in the various regions. Inconsistencies or lack of 
agreement among participant reports should be considered 
if these observations are incorporated into any monitor-
ing program. Group discussions in which participants and 
elders from different communities are able to share their 
observations might overcome or clarify any discrepancies. 

The limitations of participant hunting experience and 
methods of identifying characteristics cannot be dis-
counted and should be considered and evaluated prior 
to Inuit inclusion in any polar bear monitoring program. 
Some participants reported difficulty in identifying sex 
from far distances and in some age classes of bears (old or 
young bears, depending on the hunter). Inuit diagnoses of 
age categories (as a recently acquired technique) and body 
size might be more reliable or consistent than estimates 
of chronological age in polar bear surveys, as participants 
indicated chronological age was not important to them his-
torically. For Inuit, it may also be more meaningful to refer 
to categories of observations within their traditional con-
texts (e.g., desirability of hide or tenderness and tastiness of 
meat) rather than the sex and age categories that scientists 
and managers use. The few participant reports of examin-
ing teeth from harvested bears also suggest that community 
members may be learning from scientific methods (e.g., 
aging polar bears using teeth; Christensen-Dalsgaard et 
al., 2010); hence, scientific methods could also shape TEK. 
Inuit participation in research could provide unique oppor-
tunities for Inuit to become aware of—and perhaps build 
on—what TEK is relevant in scientific and decision-making 
contexts. Research participation could also allow both Inuit 
and scientists to see how observations that are important to 
Inuit correspond to categories relevant to science and man-
agement, and vice versa. Clearly defined terminology for 
categories according to the contexts of their application will 
be necessary.

Inuit versus Scientific Methods of Identifying Polar Bear 
Characteristics

Identifying overlaps between TEK and science will 
not only facilitate dialogue between Inuit and scientific 
researchers but also support the role played by Inuit in sci-
entific research and management. Though Inuit focus on 
identifying characteristics that are most relevant to them, 



416 • P.B.Y. WONG and R.W. MURPHY

community members from different communities and 
regions share identification techniques that overlap with 
scientific methods. For example, participants distinguish 
males from females by identifying larger head and body 
sizes and the presence of foreleg guard hairs (Derocher et 
al., 2005). Hunters use age categories versus chronologi-
cal age to age bears; age categories are also used in mark- 
recapture surveys and population viability analysis to esti-
mate population structure (e.g., Taylor et al., 2006). Several 
participants indicated that younger males are more active 
and that activity is related to health condition. This con-
nection is supported by the finding that prime-aged bears 
(5 to 20 years old) have better body condition because they 
can survive nutritional stresses by hunting and taking seals 
from subordinate bears (Regehr et al., 2007). Some par-
ticipants reported higher growth rates in younger bears, 
and such growth rates have also been empirically reported 
(Derocher et al., 2005). Participants also indicated that, in 
their search for food, younger bears are more likely than 
older bears to enter communities; this finding corresponds 
with the larger proportion of young bears killed in defense 
of life and property across Nunavut (Dyck, 2006). Bears 
are also more likely to enter communities when food avail-
ability is low (Rogers, 2011), especially younger males that 
are naive or have not yet learned risk-averse behaviour. Par-
ticipants also linked health to fat and body size; fatness is 
used as an indicator of body condition in monitoring pro-
grams (Stirling et al., 2008). Together these observations 
suggest that hunter knowledge could complement science in 
any polar bear monitoring or research program.

Spending time with Inuit in search of polar bears (Wong 
et al., 2011) allows for knowledge gathering and ground-
truthing, as researchers cultivate a deeper understanding of 
Inuit interactions with polar bears and experience how TEK 
is applied. Unfortunately, most community members lack 
scientific capacity, and many do not trust science (Moller 
et al., 2004). Basic science is often viewed as being insepa-
rable from management because science largely informs 
management decisions (Bocking, 2007). Timing, funding, 
and logistical constraints, as well as other academic priori-
ties mean that most researchers cannot spend enough time 
in the North to interact as closely as surrounding com-
munities with what is being researched (e.g., polar bears). 
This limitation might explain why local critics find that 
monitoring programs do not adequately capture local eco-
logical phenomena (Moller et al., 2004). In areas where 
scientific survey data are outdated or simply lacking, there 
is also ongoing pressure for decision makers to adjust har-
vest quotas according to immediate (local) observations. 
Quotas based on inaccurate scientific data can potentially 
lead to overharvesting, which can result in detrimental 
and potentially irreversible population effects (e.g., Taylor 
et al., 2006). Instances in which quotas are too small after 
incorporating defense-kills may also lead to more frequent 
human-bear interactions (Stirling and Parkinson, 2006; 
Peacock et al., 2011; Vongraven and Peacock, 2011). Persis-
tent long-term engagement of Inuit in scientific monitoring 

can facilitate a comprehensive understanding, at the com-
munity level, of how science and TEK can synergistically 
inform management decisions. This understanding might 
diminish local misconceptions about both research prac-
tices (Pearce et al., 2009) and TEK. Documenting TEK on 
population characteristics—beyond broad statements of 
“more” or “less” bears—not only allows for a better under-
standing of the formation of TEK and polar bear ecology, 
but also provides Inuit with a chance to share their own eco-
logical methods and observations independently of science. 

The Role and Persistence of Inuit Knowledge in Polar Bear 
Management

Participant discussions made it evident that harvest reg-
ulations continue to affect motivations for gathering and 
transmitting TEK of polar bear characteristics. The abil-
ity to distinguish males from females is especially rel-
evant to male-biased harvest regulations, while body size 
remains important for protecting younger bears. Economic 
incentives and demands for hides and sport hunts have also 
driven hunting preferences for large males; evidence for 
this pattern has also been reported in other communities 
(Dowsley, 2009b).

When he was young, hunters were catching any bear 
they saw…back then when he was growing up…he 
noticed the hunters were hunting any bear, even the 
cub, or the mother…back then they used to not know…
if it’s a female or male…they caught it whether it was 
female or male back then, but nowadays they can tell 
the difference between the females and the males...
nowadays they tend to try and get the bigger bears. 

(K4)

Canada is home to two-thirds of the world’s bears 
(Peacock et al., 2011) and 70% of the world’s legal harvest 
(Tyrrell and Clark, 2014). It is also the only country that 
allows international trade of polar bears through aboriginal 
subsistence hunting. One might expect the economic bene-
fits of selling a tag to sport hunters to outweigh the benefits 
from personal hunting (Dowsley, 2009b, 2010). However, 
Arviat community members indicate there is little incentive 
for sport hunting after expensive supplies (e.g., oil and gas) 
and time-intensive labor (e.g., hide preparation and outfit-
ting) are taken into account. Arctic Bay community mem-
bers also report frequent disputes during public community 
meetings over the number of tags allocated to sport hunters. 
In Clyde River, Nunavut, no more than 20% of hunting tags 
are assigned to sport hunts (Dowsley, 2009b). These reports 
together suggest that a strong cultural value still persists in 
polar bear hunting for personal (traditional) purposes. 

With smaller quotas and fewer hunting opportunities, 
younger hunters are less experienced and no longer able 
to distinguish polar bear characteristics at the same level 
of detail as elders and older hunters. Elders express con-
cern that younger hunters lack in-depth knowledge of the 
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ecological and ethical relevance of their hunting practices. 
Elders and more experienced hunters frequently stress that 
TEK is experiential: knowledge is gathered through active 
participation and engagement on the land. Hunting oppor-
tunities have been lost in some areas, such as M’Clintock 
Channel, where communities’ overharvesting led to a mor-
atorium (Taylor et al., 2006) and only recently, reinstate-
ment of a small quota.  The moratorium led to abandonment 
of traditional practices, which could result in overreliance 
on technology over TEK, as well as poor hunting practices 
and ethics among young people (e.g., Gómez-Baggethun 
and Reyes-Garcia, 2013).

 Contemporary changes in local wildlife authority and 
social structure of harvest management also affect the 
degree to which TEK is integrated into increasingly West-
ernized and modernized northern communities (Padilla 
and Kofinas, 2014). Historically, TEK was used as an edu-
cational tool to promote sustainable harvests, including 
ethics regarding relationships with animals and how peo-
ple should behave in society and their environmental sur-
roundings (Natcher et al., 2005; Houde, 2007; Berkes, 
2012). This practice differed from following the prohibi-
tive wildlife management regulations today (Moller et al., 
2004); an example is harvesting only as much as you need 
versus harvesting according to a quota to avoid overharvest. 
Community-based population surveys and bear safety pro-
grams hold promise to provide unique and frequent oppor-
tunities for community members to interact with bears in 
non-harvest contexts. The inclusion of youth as observers 
or assistants in research also encourages inter-generational 
knowledge transfer, while supporting researchers in out-
reach activities. Because management decisions actively 
shape the formation of Inuit knowledge and its persistence, 
policy-relevant projects guided by community interests and 
concerns will enhance the preservation of knowledge.

Barriers to Inuit Inclusion in Polar Bear Research

Community members use the same observations and 
cues (e.g., fur coloration, body shape, tracks) to make infer-
ences on multiple characteristics of polar bears. It is chal-
lenging to integrate these data into a scientific framework 
in a systematic, objective manner. Notably, TEK and expe-
rience link intimately with the context through which they 
are formed and thus are subject to misinterpretation when 
isolated (Houde, 2007; Berkes 2012). As opposed to con-
ventional scientific practices that treat phenomena as con-
trolled, isolated subjects of study, Inuit view animals as 
constantly interacting with humans and their environ-
mental surroundings and incorporate their observations 
as part of a holistic experience (Huntington et al., 2004; 
Berkes et al., 2007). This interaction is evident when par-
ticipants describe polar bear characteristics through com-
parisons with human behaviour. Community members 
are also more likely to note unusual patterns in local ani-
mal distributions, behaviour, disease, or breeding failures 
(Moller et al., 2004) on the basis of their unique individual 

experiences (Huntington et al., 2004). Knowledge hold-
ers are also selective in the type of information they share 
and interpret; this selectivity is their own form of manage-
ment (Parlee et al., 2014) according to their own political 
interests, cultural values, and status within their communi-
ties (Berkes et al., 2000; Padilla and Kofinas, 2014). When 
key knowledge holders or local decision makers (e.g., wild-
life board representatives) do not view themselves as rep-
resenting community voices, it is a challenge to establish 
representative community perspectives (Parlee et al., 2014). 
These complexities make it particularly difficult to devise 
locally endorsed, cohesive policies that take into account 
the broad range in community and participant views over 
large regions (Parlee et al., 2014). 

As a first step, understanding how management goals 
affect Inuit and the animals that they interact with will 
allow conservation decision makers to consider the socio-
ecological impacts and receptivity of management decisions 
before implementing them. For local communities, 
understanding common conservation goals that underlie 
scientific research and monitoring could perhaps reveal 
cultural incentives for hunters to apply existing traditional 
skills in a contemporary conservation context. Inuit 
inclusion is critical for conservation management across 
the North, as the fate of the polar bear will affect social, 
economic, and cultural aspects of Inuit communities.
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APPENDIX 1

The following tables are available in a supplementary 
file to the online version of this article at:
http://arctic.journalhosting.ucalgary.ca/arctic/index.php/arctic/rt/
suppFiles/4605/0
TABLE S1. Interview guideline.

http://arctic.journalhosting.ucalgary.ca/arctic/index.php/arctic/rt/suppFiles/4605/0
http://arctic.journalhosting.ucalgary.ca/arctic/index.php/arctic/rt/suppFiles/4605/0
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TABLE S2. Number of participant responses indicat-
ing preferences for characteristics of hunted bears, by 
community.
TABLE S3. Number of participant responses correspond-
ing to observations used to identify sex of polar bears, by 
community.
TABLE S4. Number of participant responses correspond-
ing to observations used to identify age and body size of 
polar bears, by community.
TABLE S5. Number of participant responses correspond-
ing to observations used to identify health in polar bears, by 
community.

REFERENCES

Alessa, L., Kliskey, A., Gamble, J., Fidel, M., Beaujean, G., 
and Gosz, J. 2016. The role of Indigenous science and local 
knowledge in integrated observing systems: Moving toward 
adaptive capacity indices and early warning systems. 
Sustainability Science 11(1):91 – 102.
http://dx.doi.org/10.1007/s11625-015-0295-7

Berkes, F. 2012. Sacred ecology, 3rd ed. London: Routledge. 392 p.
Berkes, F., Colding, J., and Folke, C. 2000. Rediscovery of 

traditional ecological knowledge as adaptive management. 
Ecological Applications 10(5):1251 – 1262. 
http://dx.doi.org/10.1890/1051-0761(2000)010[1251:ROTEKA]
2.0.CO;2

Berkes, F., Berkes, M.K., and Fast, H. 2007. Collaborative 
integrated management in Canada’s North: The role of local 
and traditional knowledge and community-based monitoring. 
Coastal Management 35(1):143 – 162. 
http://dx.doi.org/10.1080/08920750600970487

Bocking, S. 2007. Science and spaces in the northern environment. 
Environmental History 12(4):867 – 894. 
http://dx.doi.org/10.1093/envhis/12.4.867

Bromaghin, J.F., McDonald, T.L., Stirling, I., Derocher, A.E., 
Richardson, E.S., Regehr, E.V., Douglas, D.C., Durner, G.M., 
Atwood, T., and Amstrup, S.C. 2015. Polar bear population 
dynamics in the southern Beaufort Sea during a period of sea 
ice decline. Ecological Applications 25(3):634 – 651. 
http://dx.doi.org/10.1890/14-1129.1

Christensen-Dalsgaard, S.N., Aars, J., Andersen, M., Lockyer, C., 
and Yoccoz, N.G. 2010. Accuracy and precision in estimating 
age of Norwegian Arctic polar bears (Ursus maritimus) using 
dental cementum layers from known-age individuals. Polar 
Biology 33(5):589 – 597.
http://dx.doi.org/10.1007/s00300-009-0734-y

Clark, D.A., Lee, D.S., Freeman, M.M.R., and Clark, S.G. 2008. 
Polar bear conservation in Canada: Defining the policy 
problems. Arctic 61(4):347 – 360.
http://dx.doi.org/10.14430/arctic43

Derocher, A.E., Lunn, N.J., and Stirling, I. 2004. Polar bears 
in a warming climate. Integrative and Comparative Biology 
44(2):163 – 176. 
http://dx.doi.org/10.1093/icb/44.2.163

Derocher, A.E., Andersen, M., and Wiig, Ø. 2005. Sexual 
dimorphism of polar bears. Journal of Mammalogy 
86(5):895 – 901. 
http://dx.doi.org/10.1644/1545-1542(2005)86[895:SDOPB] 
2.0.CO;2

Dowsley, M. 2009a. Community clusters in wildlife and 
environmental management: Using TEK and community 
involvement to improve co-management in an era of rapid 
environmental change. Polar Research 28(1):43 – 59. 
http://dx.doi.org/10.1111/j.1751-8369.2008.00093.x

———. 2009b. Inuit-organised polar bear sport hunting in Nunavut 
territory, Canada. Journal of Ecotourism 8(2):161 – 175. 
http://dx.doi.org/10.1080/14724040802696049

———. 2010. The value of a polar bear: Evaluating the role of a 
multiple-use resource in the Nunavut mixed economy. Arctic 
Anthropology 47(1):39 – 56. 
http://dx.doi.org/10.1353/arc.0.0035

Dowsley, M., and Wenzel, G. 2008. “The time of the most 
polar bears”: A co-management conflict in Nunavut. Arctic 
61(2):177 – 189.
http://dx.doi.org/10.14430/arctic56

Dyck, M.G. 2006. Characteristics of polar bears killed in defense 
of life and property in Nunavut, Canada, 1970 – 2000. Ursus 
17(1):52 – 62. 
http://dx.doi.org/10.2192/1537-6176(2006)17[52:COPBKI] 
2.0.CO;2

Foote, L., and Wenzel, G.W. 2009. Polar bear conservation hunting 
in Canada: Economics, culture and unintended consequences. 
In: Freeman, M.M.R., and Foote, L., eds. Inuit, polar bears, and 
sustainable use: Local, national and international perspectives. 
Edmonton: Canadian Circumpolar Institute Press. 13 – 24.

Ford, J.D., Smit, B., and Wandel, J. 2006. Vulnerability to climate 
change in the Arctic: A case study from Arctic Bay, Canada. 
Global Environmental Change 16(2):145 – 160. 
http://dx.doi.org/10.1016/j.gloenvcha.2005.11.007

Gagnon, C.A., and Berteaux, D. 2009. Integrating traditional 
ecological knowledge and ecological science: A question of 
scale. Ecology and Society 14(2): 19.
http://www.ecologyandsociety.org/vol14/iss2/art19/

Gómez-Baggethun, E., and Reyes-Garcia, V. 2013. Reinterpreting 
change in traditional ecological knowledge. Human Ecology 
41(4):643 – 647. 
http://dx.doi.org/10.1007/s10745-013-9577-9

Government of Canada. 2002. Species at Risk Act (S.C. 2002, 
c. 29).
http://laws-lois.justice.gc.ca/PDF/S-15.3.pdf

Houde, N. 2007. The six faces of traditional ecological knowledge: 
Challenges and opportunities for Canadian co-management 
arrangements. Ecology and Society 12(2): 34.
http://www.ecologyandsociety.org/vol12/iss2/art34/

Hsieh, H.-F., and Shannon, S.E. 2005. Three approaches to 
qualitative content analysis. Qualitative Health Research 
15(9):1277 – 1288. 
http://dx.doi.org/10.1177/1049732305276687

http://dx.doi.org/10.1007/s11625-015-0295-7
http://dx.doi.org/10.1890/1051-0761
http://dx.doi.org/10.1080/08920750600970487
http://dx.doi.org/10.1093/envhis/12.4.867
http://dx.doi.org/10.1890/14-1129.1
http://dx.doi.org/10.1007/s00300-009-0734-y
http://dx.doi.org/10.14430/arctic43
http://dx.doi.org/10.1093/icb/44.2.163
http://dx.doi.org/10.1644/1545-1542
http://dx.doi.org/10.1111/j.1751-8369.2008.00093.x
http://dx.doi.org/10.1080/14724040802696049
http://dx.doi.org/10.1353/arc.0.0035
http://dx.doi.org/10.14430/arctic56
http://dx.doi.org/10.2192/1537-6176
http://dx.doi.org/10.1016/j.gloenvcha.2005.11.007
http://www.ecologyandsociety.org/vol14/iss2/art19/
http://dx.doi.org/10.1007/s10745-013-9577-9
http://laws-lois.justice.gc.ca/PDF/S-15.3.pdf
http://www.ecologyandsociety.org/vol12/iss2/art34/


INUIT IDENTIFICATION OF POLAR BEAR CHARACTERISTICS • 419

Huntington, H.P. 1998. Observations on the utility of the semi-
directive interview for documenting traditional ecological 
knowledge. Arctic 51(3):237 – 242. 
http://dx.doi.org/10.14430/arctic1065

———. 2000. Using traditional ecological knowledge in 
science: Methods and applications. Ecological Applications 
10(5):1270 – 1274. 
http://dx.doi.org/10.1890/1051-0761(2000)010[1270:UTEKIS]2
.0.CO;2

Huntington, H.P., Suydam, R.S., and Rosenberg, D.H. 2004. 
Traditional knowledge and satellite tracking as complementary 
approaches to ecological understanding. Environmental 
Conservation 31(3):177 – 180. 
http://dx.doi.org/10.1017/S0376892904001559

Indian and Northern Affairs Canada. 1993. Agreement Between 
the Inuit of the Nunavut Settlement Area and Her Majesty the 
Queen in Right of Canada.
http://nlca.tunngavik.com/?lang=en

Keith, D. 2005. Inuit observations of changing sea ice and snow 
conditions in polar bear habitat in the East Kitikmeot, Nunavut. 
In: Freeman, M.M.R., and Foote, L., eds. Inuit, polar bears, and 
sustainable use: Local, national and international perspectives. 
Edmonton: Canadian Circumpolar Institute Press. 111 – 124.

Kotierk, M. 2010. The documentation of Inuit and public 
knowledge of Davis Strait polar bears, climate change, 
Inuit knowledge and environmental management using 
public opinion polls. Igloolik: Department of Environment, 
Government of Nunavut. 
http://www.gov.nu.ca/sites/default/files/davis_strait_public_
opinion_report_2010.pdf 

———. 2012. Public and Inuit interests, western Hudson Bay 
polar bears and wildlife management: Results of a public 
opinion poll in western Hudson Bay communities. Igloolik: 
Department of Environment, Government of Nunavut. 
http://www.gov.nu.ca/environment/documents/public-and-
inuit-interests-western-hudson-bay-polar-bears-and-wildlife

Marshall, M.N. 1996. Sampling for qualitative research. Family 
Practice 13(6):522 – 525. 
http://dx.doi.org/10.1093/fampra/13.6.522

Moller, H., Berkes, F., O’Brian Lyver, P., and Kislalioglu, M. 2004. 
Combining science and traditional ecological knowledge: 
Monitoring populations for co-management. Ecology and 
Society 9(3): 2.
http://www.ecologyandsociety.org/vol9/iss3/art2/

Natcher, D.C., Davis, S., and Hickey, C.G. 2005. Co-management: 
Managing relationships, not resources. Human Organization 
64(3):240 – 250. 
http://dx.doi.org/10.17730/humo.64.3.23yfnkrl2ylapjxw

Padilla, E., and Kofinas, G.P. 2014. “Letting the leaders pass”: 
Barriers to using traditional ecological knowledge in 
comanagement as the basis of formal hunting regulations. 
Ecology and Society 19(2): 7. 
http://dx.doi.org/10.5751/ES-05999-190207

Parlee, B.L., Goddard, E., Łutsël K’ė Dene First Nation, and 
Smith, M. 2014. Tracking change: Traditional knowledge and 
monitoring of wildlife health in northern Canada. Human 
Dimensions of Wildlife 19(1):47 – 61. 
http://dx.doi.org/10.1080/10871209.2013.825823

Peacock, E., Derocher, A.E., Thiemann, G.W., and Stirling, I. 
2011. Conservation and management of Canada’s polar bears 
(Ursus maritimus) in a changing Arctic. Canadian Journal of 
Zoology 89(5):371 – 385. 
http://dx.doi.org/10.1139/z11-021

Pearce, T.D., Ford, J.D., Laidler, G.J., Smit, B., Duerden, 
F., Allarut, M., Andrachuk, M., et al. 2009. Community 
collaboration and climate change research in the Canadian 
Arctic. Polar Research 28(1):10 – 27. 
http://dx.doi.org/10.1111/j.1751-8369.2008.00094.x

Regehr, E.V., Lunn, N.J., Amstrup, S.C., and Stirling, I. 2007. 
Effects of earlier sea ice breakup on survival and population 
size of polar bears in western Hudson Bay. Journal of Wildlife 
Management 71(8):2673 – 2683. 
http://dx.doi.org/10.2193/2006-180

Rogers, L.L. 2011. Does diversionary feeding create nuisance 
bears and jeopardize public safety? Human – Wildlife 
Interactions 5(2):287 – 295.

Stapleton, S., Atkinson, S., Hedman, D., and Garshelis, D. 2014. 
Revisiting western Hudson Bay: Using aerial surveys to update 
polar bear abundance in a sentinel population. Biological 
Conservation 170:38 – 47. 
http://dx.doi.org/10.1016/j.biocon.2013.12.040

Stirling, I., and Parkinson, C.L. 2006. Possible effects of climate 
warming on selected populations of polar bears (Ursus 
maritimus) in the Canadian Arctic. Arctic 59(3):261 – 275.
http://dx.doi.org/10.14430/arctic312

Stirling, I., Thiemann, G.W., and Richardson, E. 2008. Quantitative 
support for a subjective fatness index for immobilized polar 
bears. Journal of Wildlife Management 72(2):568 – 574. 
http://dx.doi.org/10.2193/2007-123

Taylor, M.K., Laake, J., McLoughlin, P.D., Cluff, H.D., and 
Messier, F. 2006. Demographic parameters and harvest-explicit 
population viability analysis for polar bears in M’Clintock 
Channel, Nunavut, Canada. Journal of Wildlife Management 
70(6):1667 – 1673. 
http://dx.doi.org/10.2193/0022-541X(2006)70[1667:DPAHPV]
2.0.CO;2

Tyrrell, M. 2006. More bears, less bears: Inuit and scientific 
perceptions of polar bear populations on the west coast of 
Hudson Bay. Études/Inuit/Studies 30(2):191 – 208. 
http://dx.doi.org/10.7202/017571ar

———. 2009. Guiding, opportunity, identity: The multiple 
roles of the Arviat polar bear conservation hunt. In: Freeman, 
M.M.R., and Foote, L., eds. Inuit, polar bears, and sustainable 
use: Local, national and international perspectives. Edmonton: 
Canadian Circumpolar Institute Press. 25 – 38.

Tyrrell, M., and Clark, D.A. 2014. What happened to climate 
change? CITES and the reconfiguration of polar bear 
conservation discourse. Global Environmental Change 
24:363 – 372. 
http://dx.doi.org/10.1016/j.gloenvcha.2013.11.016

Van Coeverden de Groot, P., Wong, P.B.Y., Harris, C., Dyck, 
M.G., Kamookak, L., Pagès, M., Michaux, J., and Boag, P.T. 
2013. Toward a non-invasive Inuit polar bear survey: Genetic 
data from polar bear hair snags. Wildlife Society Bulletin 
37(2):394 – 401. 
http://dx.doi.org/10.1002/wsb.283

http://dx.doi.org/10.14430/arctic1065
http://dx.doi.org/10.1890/1051-0761
http://dx.doi.org/10.1017/S0376892904001559
http://nlca.tunngavik.com/?lang=en
http://www.gov.nu.ca/sites/default/files/davis_strait_public_opinion_report_2010.pdf
http://www.gov.nu.ca/sites/default/files/davis_strait_public_opinion_report_2010.pdf
http://www.gov.nu.ca/environment/documents/public-and-inuit-interests-western-hudson-bay-polar-bears-and-wildlife
http://www.gov.nu.ca/environment/documents/public-and-inuit-interests-western-hudson-bay-polar-bears-and-wildlife
http://dx.doi.org/10.1093/fampra/13.6.522
http://www.ecologyandsociety.org/vol9/iss3/art2/
http://dx.doi.org/10.17730/humo.64.3.23yfnkrl2ylapjxw
http://dx.doi.org/10.5751/ES-05999-190207
http://dx.doi.org/10.1080/10871209.2013.825823
http://dx.doi.org/10.1139/z11-021
http://dx.doi.org/10.1111/j.1751-8369.2008.00094.x
http://dx.doi.org/10.2193/2006-180
http://dx.doi.org/10.1016/j.biocon.2013.12.040
http://dx.doi.org/10.14430/arctic312
http://dx.doi.org/10.2193/2007-123
http://dx.doi.org/10.2193/0022-541X
http://dx.doi.org/10.7202/017571ar
http://dx.doi.org/10.1016/j.gloenvcha.2013.11.016


420 • P.B.Y. WONG and R.W. MURPHY

Vongraven, D., and Peacock, E. 2011. Development of a pan-
Arctic monitoring plan for polar bears: Background paper. 
Circumpolar Biodiversity Monitoring Programme, CAFF 
Monitoring Series Report No. 1. Akureyri, Iceland: CAFF 
International Secretariat. 

Wenzel, G.W. 2009. Canadian Inuit subsistence and ecological 
instability—if the climate changes, must the Inuit? Polar 
Research 28(1):89 – 99. 
http://dx.doi.org/10.1111/j.1751-8369.2009.00098.x

Wong, P.B.Y., Van Coeverden de Groot, P., Fekken, C., Smith, 
H., Pagès, M., and Boag, P.T. 2011. Interpretations of polar 
bear (Ursus maritimus) tracks by Inuit hunters: Inter-rater 
reliability and inferences concerning accuracy. Canadian 
Field-Naturalist 125(2):140 – 153. 

http://dx.doi.org/10.1111/j.1751-8369.2009.00098.x

