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ABSTRACT. The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) assesses risk potential for a species
by evaluating the best available information from all knowledge sources including Aboriginal traditional knowledge (ATK).
Effective application of ATK in this process has been challenging. Inuit knowledge (IK) of mammal distribution in Nunavut is
reflected, in part, in the harvest spatial data from two comprehensive studies: the Use and Occupancy Mapping (UOM) Study
conducted by the Nunavut Planning Commission (NPC) and the Nunavut Wildlife Harvest Study (WHS) conducted by the
Nunavut Wildlife Management Board (NWMB). The geographic range values of extent of occurrence (EO) and area of occupancy
(AO) were derived from the harvest data for a selected group of mammals and applied to Phase I of the COSEWIC assessment
process. Values falling below threshold values can trigger a potential risk designation of either endangered (EN) or threatened
(TH) for the species being assessed. The IK values and status designations were compared with available COSEWIC data. There
was little congruency between the two sets of data. We conclude that there are major challenges within the risk assessment
process and specifically the calculation of AO that contributed to the disparity in results. Nonetheless, this application illustrated
that Inuit harvest data in Nunavut represents a unique and substantial source of ATK that should be used to enrich the knowledge
base on arctic mammal distribution and enhance wildlife management and conservation planning.
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INTRODUCTION
Critical decision making protocols guide conservation and
protection strategies for wildlife in Canada. The best available
information on a species is required from scientific and
traditional knowledge sources including Aboriginal
traditional knowledge (ATK; see the Appendix 1 for Glossary
of Acronyms). The Committee on the Status of Endangered
Wildlife in Canada (COSEWIC) is responsible for the
assessment of wildlife species at risk and for recommending
a species designation to the Government of Canada where
programs and strategies are implemented through the federal
Species at Risk Act of 2002 (SARA; Government of Canada
2002). In this research, mammal distribution values derived
from Inuit harvest sites in Nunavut were used as ATK within
the COSEWIC assessment process to explore the potential
application of this knowledge source. Harvest data were
collected through two comprehensive surveys undertaken
throughout Nunavut between 1996 and 2010.

BACKGROUND
The COSEWIC assessment process is defined by three
sequential steps; identification of candidate wildlife species;
compilation of the best available information of the species in
a status report; and status assessment of a species’ risk and
assignment of status designation (COSEWIC 2010a). The
COSEWIC Status Report is a technical report prepared by
experts that includes current information on history, habitat,
sizes, and trends in population, geographic distribution, and

potential threats (COSEWIC 2011a). Data from status reports
are used in the COSEWIC assessment process to determine a
designation of endangered (EN), threatened (TH), not at risk
(NAR), or data deficient (DD). The suggested status is then
evaluated within additional contextual considerations that
may be used to modify the initial assessment, including to a
special concern (SC) designation (COSEWIC 2010a). 

The criteria used in COSEWIC’s assessment process are based
on the revised International Union of Conservation of Nature
(IUCN) Red List categories (IUCN 2001). The process occurs
in two phases. Phase I addresses five quantitative criteria
whereas Phase II is based on four modifying criteria (Fig. 1).
Values applied to Phase I are obtained from the species status
report. These values may reflect the entire species or those of
a designatable unit (DU), which is a distinct population
affected by different trends or environmental factors that has
clear genetic or historical distinctions and/or “discrete and
evolutionarily significant” attributes (COSEWIC 2011b). Any
value applied to any of the five criteria in Phase I (A through
E) can trigger a potential risk designation of endangered or
threatened if that value falls below the threshold values used
by COSEWIC.  

The quantitative criteria within Section B of Phase I focus on
the size of the geographic distribution of the species being
assessed as measured by the extent of occurrence and the area
of occupancy (Fig. 2). The extent of occurrence (EO) is the
spatial or geographic spread of a species and broadly
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encompasses all known point locations of that species,
including some areas that are either unsuitable or uncolonized
(Gaston 1994, Goehring et al. 2007, Hurlbert and Jetz 2007,
Boitani et al. 2008, COSEWIC 2011a). It is a general metric
used to measure the degree of risk from threatening factors
including large-scale or ecosystem processes that can limit a
species range. The larger the value, the less the likelihood of
impact on all areas simultaneously, i.e., the lower the
extinction risk (Gaston and Fuller 2009).

Fig. 1. Summary of Committee on the Status of Endangered
Wildlife in Canada (COSEWIC) quantitative and modifying
criteria (Based on Lukey and Crawford 2009:960, used with
permission). See Appendix 1 for glossary of acronyms.

The area of occupancy (AO) represents the actual amount of
habitat utilized by a species for breeding, feeding, and other
essential biophysical processes. It is almost always
significantly smaller than the EO. The AO can play a critical
role in conservation planning in conjunction with population
numbers, fragmentation patterns, and identification of
patches, connections, or corridors (Goehring et al. 2007,
Boitani et al. 2008).  

During assessment and categorization, the geographic range
values of EO and AO for a species, if available, are compared
with COSEWIC set threshold values. Values that fall below
COSEWIC threshold values can trigger a potential status
designation of either threatened (TH) or endangered (EN).
These values are viewed in conjunction with fragmentation
and continuing decline of information if available. For
example, the small, isolated Atlantic-Gaspesie population of
woodland caribou (Rangifer tarandus) has an EO value of
approximately 1000 km² that falls below the COSEWIC EO
endangered threshold value of 5000 km² (COSEWIC 2002).
This DU is designated as “endangered”.

Fig. 2. Committee on the Status of Endangered Wildlife in
Canada (COSEWIC) quantitative assessment criteria: Phase
I Section B (COSEWIC 2010a:9).

Data compiled for COSEWIC Status Reports must be the best
available from both scientific and Aboriginal traditional
knowledge (ATK) sources (COSEWIC 2011a). The term
ATK is utilized by COSEWIC but is also referred to as TEK
(traditional ecological knowledge), which has been defined
and categorized in numerous publications (e.g., Duerden and
Kuhn 1998, Wenzel 1999, Berkes et al. 2000, Usher 2000,
Houde 2007). TEK “refers specifically to all types of
knowledge about the environment derived from the experience
and traditions of a particular group of people” (Usher
2000:185; emphasis in the original). TEK is a broad system
of understanding that reflects a shared system of values and
is based on observation in situ, over time. Empirical, factual,
and specific observations such as geographic locations, e.g.,
habitation, cultural and harvest sites, are vital attributes.
COSEWIC has identified “wildlife species occurrence” and
“wildlife species distribution” as components of ATK
(COSEWIC 2011a:5). ATK is mandated to be included in
status reports when it is available and with guidance from
COSEWIC’s ATK Subcommittee. The process and protocol
guidelines for facilitation of ATK into status reports were
approved in 2010 (COSEWIC 2010b).  

Historically, there has been limited success including TEK
(ATK) in scientific research and wildlife management (e.g.,
Agrawal 1995, Duerden and Kuhn 1998, Usher 2000, Bala
and Joseph 2007). The process of incorporating or integrating
TEK in resource management has been thoroughly scrutinized
and criticized. Some suggest that TEK is being scientized for
western consumption (Simpson 2001a, 2004, Brook and
McLachlan 2005, Ellis 2005) or seriously distorted by
compartmentalizing and distilling TEK to feed into a Euro-
Canadian context (Nadasdy 1999). Others adopt the
perspective that TEK and western science (WSK)
combinations, knowledge, and methods can maximize
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management effectiveness while allowing a critical evaluation
of each source (Wenzel 1999, Moller et al. 2004, Gilchrist et
al. 2005, Gilchrist and Mallory 2007). There is also widespread
recognition that TEK can be misappropriated when TEK
research products are tailored for non-Aboriginal agendas.
Conflicting agendas, communication barriers, and conceptual
and political differences between Aboriginal communities and
those conducting TEK research can contribute to the power
imbalance and potential marginalization (Kuhn and Duerden
1996, Nadasdy 1999, Simpson 2001b, Brook and McLachlan
2005, Ellis 2005, Nadasdy 2005). 

Comanagement of wildlife is evolving to address the
challenges of TEK and WSK working in tandem by
recognizing the need for cooperative frameworks that include
participants conversant in both knowledge sources within an
equal and parallel partnership (Armitage 2005, Manseau et al.
2005, Omura 2005, Berkes et al. 2007, Dowsley 2009). A
critical feature of such a framework is ideally a culturally
aware and respectful relationship that facilitates Aboriginal
participation and supports TEK use in decision making
processes, rather than as support for WSK assumptions (Kruse
et al. 1998, Wenzel 1999, Nadasdy 2005, Natcher et al. 2005).
 

Integration of Inuit knowledge (IK) into wildlife management
is mandated in the Nunavut Land Claims Agreement
(Government of Canada 1993) through the creation of the
Nunavut Wildlife Management Board (NWMB). One of the
functions of the NWMB is to address matters pertaining to the
federal Species at Risk Act (SARA) by contributing to the
preparation of reports, evaluations, and recommendations for
species potentially at risk within the Nunavut territory. This
specifically includes collaboration with COSEWIC and
potential contributions to the preparation of status reports.
Wildlife management initiatives in Nunavut almost always
involve hunting and harvesting regulations. In the case of
recovery strategies for species at risk, they can include
reductions and/or restrictions in quotas. These initiatives have
direct implications for Inuit families and communities. 

Spatial data documenting Inuit harvest locations have recently
been recorded in two major studies in Nunavut: the Use and
Occupancy Mapping (UOM) Study conducted by the Nunavut
Planning Commission (NPC) from 2004 through 2010, and
the Nunavut Wildlife Harvest Study (WHS) conducted by the
NWMB from 1996 to 2001.  

The UOM Study developed composite maps generated by
community knowledge for land use planning and resource
management (Tobias 2009). This data collection process also
captured some of the oral history and traditional knowledge
of Aboriginal people and contributed to the greater ecological
knowledge of wildlife and other natural systems. Information
on traditional, individual lifetime, and community use of water
and land resources was mapped through detailed interviews

with community members. Interviewers documented
activities within a living memory time frame and created map
biographies. Seventy features were recorded as points, lines,
or polygons and included animal and plant harvest sites;
occupancy sites, i.e., cabins, tents, igloos; sites of life events,
i.e., births, deaths, burials; and cultural sites, i.e., sacred areas,
landforms. Between 1 and 15 maps (1:250,000) were
generated by each of the approximately 500 participants from
all 25 communities in the Territory with an average of six or
seven maps each. This rich dataset reflects land use spanning
approximately 75 years. 

The Wildlife Harvest Study (WHS) documented Inuit hunting
numbers and patterns. The objective was to compile a
comprehensive set of harvesting data from Inuit hunters in
Nunavut to determine harvest levels (total allowable harvest)
and to calculate basic needs levels. The data were also
collected to “contribute to the sound management and rational
utilization of wildlife resources in the Nunavut Settlement
Area” (Priest and Usher 2004:11). The WHS was initiated in
June of 1996 and the monthly collection of harvest data from
Inuit hunters continued until May 2001. Hunters were
classified as occasional, active, or intensive and were asked
to report the species of animal harvested, the number
harvested, and in some cases, the location, sex, and age class
of the animal. Spatial data were collected wherever possible
for some species to help show patterns of use and to enable
identification by herd or water body.  

Combined data from the two studies document over 65,000
harvest locations for 18 mammals over a 75-year period,
collected from over 6000 Inuit hunters from all 25
communities in Nunavut. Eighteen mammals were identified
in the NPC UOM study. Eight of those mammals that were
included in the NWMB WHS also have spatial data. Both
studies recorded harvest locations on 1:250,000 scale maps at
a resolution of 0.5 - 1.0 km. The data for the eight mammals
common to both datasets were combined to provide a rich and
detailed picture of the geographic distribution for these
mammals depicted by harvest patterns.  

In this study we have adopted the term Inuit knowledge (IK)
to describe the harvest data as ATK species occurrence and
distribution information. We acknowledge that this basic
information is presented in isolation from the rich and layered
TEK that accompanied its documentation during the
participant interviews. Observations of animals of a particular
species by Inuit while hunting clearly do not constitute all of
Inuit knowledge. They do, however, relate to the breadth and
depth of Inuit knowledge of that species. To be successful
hunters, Inuit will seek animals informed by the synthesis of
their knowledge of appropriate habitat, seasonal behavior, and
past experiences. 

It is also important to acknowledge two data limitations. First,
all harvest points are within Nunavut territorial boundaries
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and second, Inuit harvest sites are limited by geographic
access, hunting time on the land, water access around coastline
and ice edges, proximity to communities, and the impact of
recent and significant socioeconomic shifts, thus actual
mammal ranges could be larger than those depicted by
harvesting patterns 

This research provided an opportunity to apply the
comprehensive harvest spatial data to the formal species at
risk assessment process. The goal of this study was to derive
geographic range values from the harvest data to apply to Phase
I of the COSEWIC assessment process. These IK values,
derived from harvest data, were then compared to existing
COSEWIC values and designations. The results of the
application and comparison were explored and the impacts of
the results on status designations, discrepancies between
values, the use of DUs, and insights on the challenges within
the assessment process for the mammals used in this study
were identified.  

The authors were given explicit permission to use the Use and
Occupancy data from the Nunavut Planning Commission’s
Use and Occupancy Mapping Study and although the Nunavut
Wildlife Management Board’s Wildlife Harvest Study data
are publically available, permission was also requested and
received. Both organizations were fully informed of research
methods and objectives and have received full study results.
Analysis was conducted using aggregated datasets, thus
individual participants cannot be identified.

METHODS
The aggregated data for the eight mammals common to the
UOM and WHS studies were combined into individual
shapefiles and the point data for each were added to a pre-
prepared map template for Nunavut. In all steps, ESRI ArcGIS
(ArcEditor, version 9.3.1, SP1) software was used. The point
distribution for these mammals was examined alongside
distribution maps obtained from other (non-Inuit) sources. A
final subset of five mammals, i.e., beluga whales
(Delphinapterus leucas), narwhal whales (Monodon
monoceros), polar bears (Ursus maritimus), Atlantic walrus
(Odobenus rosmarus rosmarus), and Peary Caribou (Rangifer
tarandus pearyi) was selected on the basis that the majority
of the species distribution occurred within Nunavut and that
there were extensive numbers of harvest points for that species.
The five species selected have also been assessed to be at some
degree of risk by COSEWIC thus establishing a basis for
comparison. 

To proceed with the application of the harvest data to the
COSEWIC criteria, the five species were then divided into
subpopulations or DUs as identified by COSEWIC.
COSEWIC map images from status reports (COSEWIC
2004a,b,c, 2006, 2008) of the geographic boundaries of the
DUs for these five species were georeferenced and then added
as an overlay to each IK map. IK point assignments were made

within the DUs and new point shapefiles were created. Not all
of the DUs were fully represented within the borders of
Nunavut by the IK data; therefore an estimate was made of
the proportion of the DU occurring within the territory. The
final study group is presented in Table 1. It should be noted
that although the polar bear and walrus DUs are recognized
by COSEWIC as distinct populations with unique risk factors,
they are currently assessed on a species basis. There is,
however, strong potential that these DUs will be used in the
near future and therefore an analysis at the DU level is
informative. 

Extent of occurrence for the harvest data (IKEO) was
calculated for each of the DUs according to available
COSEWIC guidelines using the convex hull method
(COSEWIC 2011a). This method calculates the area within a
minimum convex polygon (no internal angle exceeds 180°)
that includes all species localities. The convex hull points and
polygons for nine of the DUs studied are illustrated in Figure
3.

Fig. 3. Inuit knowledge (IK) extent of occurrence (EO)
convex hull polygons for nine designated units. See
Appendix 1 for glossary of acronyms.

Area of occupancy for the harvest data (IKAO) was calculated
for each of the DUs following the method outlined in the
document Guidelines for the Use of the Index of Area of
Occupancy (IAO) in COSEWIC Assessments (COSEWIC
2010c). This method applies a 2x2 km grid to the potentially
occupied areas and sums the number of cells actually occupied
(Fig. 4). Only IAO values are used in the formal assessment
procedure in Phase I, Section B. COSEWIC retains the use of
the general term AO as a “biologically defensible estimate”
of species occupation of habitat that can be used as a contextual
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Table 1. Study group: Inuit knowledge mammal species and subpopulations (Committee on the Status of Endangered Wildlife
in Canada = COSEWIC; designatable units = DUs).

 Species Population (DU) Number of Harvest
Locations

% of COSEWIC Range
within Nunavut

Population Corresponds to
COSEWIC DU?

Beluga Whale
(Delphinapterus leucas)

Cumberland Sound 228 100 yes

East High Arctic 480 100 yes
Western Hudson Bay 1577 33 yes

Narwhal
(Monodon monoceros)

Baffin Bay 1449 75 yes

Hudson Bay 177 100 yes
Polar Bear
(Ursus maritimus)

Baffin Bay 238 50 n/a

Foxe Basin 490 80 n/a
Gulf of Boothia 133 100 n/a
Lancaster Sound 515 100 n/a
McClintock Channel 81 50 n/a
Norwegian Bay 32 80 n/a

Walrus
(Odobenus rosmarus rosmarus)

Foxe Basin 902 100 yes

High Arctic 231 75 yes
Hudson Bay/Davis Str. 646 90 yes

Peary Caribou
(Rangifer tarandus pearyi)

High Arctic 384 90 yes

Low Arctic 111 100 yes

consideration in species assessment (COSEWIC 2010c). AO
values are sometimes reported within the text of status reports,
but there are no details available on methods used by
researchers to calculate this version of AO (COSEWIC
2010c).

Fig. 4. Area of occupancy (AO) illustration using 2x2 km
grid cell applied to narwhal (Monodon monoceros) harvest
points.

The IKEO and IKAO values were adjusted to represent 100%
of the species range and were then applied to Section B of the
COSEWIC criteria. If the IK values were below the

COSEWIC threshold values for either parameter, then a
potential risk status designation was assigned to the DU. The
IK values and risk status designations were then compared
with values available from COSEWIC status reports, from
technical summaries, and from within the text.

RESULTS
The IKEO and IKAO range values were calculated and
potential risk designations determined based on COSEWIC
criteria thresholds in Section B of the assessment process (Fig.
2). The IK values and designations were compared with
available COSEWIC data. Results are presented in Table 2. 

Twelve IKAO values triggered a potential threatened (TH) or
endangered (EN) status. The IKEO values for narwhal Hudson
Bay (HB) and polar bear Norwegian Bay (NW) triggered a
potential threatened status. It is important to remember that
these criteria are considered within the COSEWIC process in
conjunction with fragmentation, decline, and fluctuations in
EO, IAO, and numbers of locations or populations and number
of mature individuals. EO and AO values are one component
of this segment of the assessment; nonetheless they trigger
potential risk status designations.  

The results of the comparison of IK values with COSEWIC
available data illustrate that there are few similarities between
the IK range values and the COSEWIC range values.
COSEWIC values were obtained from published COSEWIC
status reports and include values from the technical summary
and values extracted from within the descriptive text of status
reports. Where COSEWIC AO values were available, they
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Table 2. Application of Inuit knowledge (IK) extent of occurrence (EO) and IK area of occupancy (AO) values to Committee
on the Status of Endangered Wildlife in Canada (COSEWIC) criteria and comparison with COSEWIC values. See Appendix 1
for glossary of acronyms.

 DU/Population IK
Extent of

Occurrence
km2

COSEWIC EO
km²

IK
Area of

Occupancy
Km²

COSEWIC
Index of
AO km²

COSEWIC Status
Designation

IK Status
Designation

BELUGA
(Delphinapterus leucas)
Cumberland Sound 23,409 27,000 592 9000 Threatened Threatened
Eastern High Arctic 626,687 250,000 1068 49,000 Special Concern Threatened
West. Hudson Bay 1,763,636 770,000 7139 51,000 Special Concern Not at Risk
NARWHAL
(Monodon monoceros)
Baffin Bay 1,052,492 1,250,000 3690 60,000 Special Concern Not at Risk
Hudson Bay 8750 60,000 292 17,000 Not at Risk Endangered
POLAR BEAR
(Ursus maritimus)
Polar Bear BB 304,012 868 Threatened
Polar Bear FB 815,790 2135 Not at Risk
Polar Bear GB 78,590 496 Endangered
Polar Bear LS 266,251 1864 Threatened
Polar Bear MC 146,469 304 Endangered
Polar Bear NW 14,454 116 Endangered
IK Total population 3,400,092 Not at Risk
Canadian population 8,700,000 5,600,000 Special Concern
WALRUS
(Odobenus rosmarus rosmarus)
Foxe Basin 31,219 50,000 1460 n/a Threatened
High Arctic 354,305 150,000 1018 n/a Threatened
HB/DS 958,554 385,000 2031 n/a Not at Risk
IK Total pop. †(No B.I.) 1,702,865 Not at Risk
Canadian Population 750,000 Special Concern
PEARY CARIBOU
(Rangifer tarandus pearyi)
Peary High Arctic (Queen Eliz
Islands)

163,866 419,061 1249 n/a Endangered Threatened

Peary Low Arctic (PW/
Somerset Is.)

37,977 59,065 616 n/a Endangered Threatened

 Bold = values below COSEWIC thresholds and potential risk status triggered.
†Belcher Island harvest points not included. 

were considerably different from and usually substantially
higher than the AO values derived from the IK data. IKEO
values had some degree of congruency with COSEWIC EO’s
(beluga Cumberland Sound [CS], narwhal Baffin Bay [BB],
walrus Foxe Basin [FB], and Peary caribou Low Arctic [LA]).
 

The comparison of status designations for beluga and narwhal
whales and Peary caribou is summarized in Table 3. This
comparison does not include polar bear and walrus. Only one
population shared the same status designation (threatened-
beluga CS). This illustrates a substantial difference between
the two sets of data and particularly emphasizes the
designation of special concern by COSEWIC in cases where
IK data indicate the population may be at risk. The assignment
of special concern is the result of a subjective decision making
process within COSEWIC and it was not appropriate to assign

this status to the IK data. A species may be up listed to special
concern if the species criterion values are near to qualifying,
if a decline is not quite sufficient to qualify, if identified threats
are not being effectively reversed or managed, or if a species
is uniquely susceptible to a catastrophic event (COSEWIC
2010a). A species may be down listed to special concern when
a rescue effect is clearly identified. Rescue effect refers to the
potential of extraregional populations to mitigate the decline
of another population by migration and subsequent effective
reproduction (COSEWIC 2010a). 

Comparison between the IK and COSEWIC values for polar
bears was difficult. There are currently 13 identified
subpopulations or DUs within Canada and a world total of 19
(COSEWIC 2008). Risk assessment is conducted on a species
basis for polar bears in Canada but the bears are managed at
the DU level. IKEO and AO values were calculated for six
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Table 3. Inuit Knowledge (IK) and Committee on the Status of Endangered Wildlife in Canada (COSEWIC) status designation
comparison summary. See Appendix 1 for glossary of acronyms.

 COSEWIC Status Designations
IK Status Designation EN TH SC NAR TOTAL
EN 0 0 0 1 1
TH 2 1 1 0 4
SC 0 0 0 0 0
NAR 0 0 2 0 2
TOTAL 2 1 3 1 7

polar bear management DUs within Nunavut, and the IKEO
for the total number within Nunavut, whereas the COSEWIC
EO and AO values reflect the entire Canadian population,
therefore there is no compatible geographic basis for
comparison. Figure 5 illustrates the IKEO polygon for the
polar bear population in Nunavut along with COSEWIC EO
and AO polygons (reproduced from COSEWIC 2008). The
COSEWIC polygons do not appear to be drawn according to
COSEWIC guidelines. The COSEWIC EO (red outline) is not
a convex hull polygon and the AO (yellow outline) includes
areas of obvious unsuitable habitat.

Fig. 5. Comparison of Inuit knowledge (IK) extent of
occurrence (EO) for polar bear (Ursus maritimus)
designatable units with IK Nunavut EO and Committee on
the Status of Endangered Wildlife in Canada (COSEWIC)
EO and area of occupancy (AO; COSEWIC 2008). See
Appendix 1 for glossary of acronyms.

Figure 5 does illustrate that if risk assessment was conducted
on a DU basis for polar bears, then the EO and AO values
would be much smaller resulting in five subpopulations at risk.
Because COSEWIC assesses the polar bear by species, no
quantitative values in Phase I fell below threshold values,
however, the status designation of special concern has been
applied nonetheless. The debate around the use of DUs in polar

bear risk assessment is reflected in the literature with some
(Thiemann et al. 2008) arguing for the use of five polar bear
DUs in Canada, whereas others (Paetkau et al. 1999) found
four Canadian population clusters based on genetic distances.
Thiemann et al.’s more recent conclusions were based on
intrinsic data such as genetics, but also on extrinsic data such
as ice conditions and prey abundance. They concluded that
the five polar bear groups were separate units of biodiversity
with regionally specific conservation needs; however, they
supported the continued use of the 13 Canadian DUs for
sustainable harvest management purposes.  

COSEWIC recognizes subpopulations (or DUs) within the
walrus population in Canada for management purposes, but
along with the polar bear, risk is assessed at the species level.
If assessed at the DU level, IKAO values for two walrus DUs
would trigger a potential threatened status while IKEO values
were above COSEWIC threshold values. The IKEO polygon
for the walrus Foxe Basin subpopulation appears to be quite
small (Fig. 6). However, the value of 31,219 km² is above the
COSEWIC threshold value of 20,000 km². COSEWIC has
designated the walrus as special concern at the species level
primarily because of the vulnerability of the species through
over-hunting while acknowledging that information on
population sizes and structure is insufficient to assess on a DU
basis, even if warranted (COSEWIC 2006).

DISCUSSION
The goal of this study was to explore the inclusion of ATK
(IK) in the form of harvest data in risk assessment with the
geospatial data from two comprehensive Nunavut datasets
using COSEWIC-established evaluation criteria. A subset of
five mammals was selected to study on the basis that each had
sufficient spatial data in number and extent within Nunavut
and these species had been assessed by COSEWIC to be at
some degree of risk.  

The IKAO values calculated were very low. When applied to
Phase I of the assessment process many IKAO values fell
below COSEWIC threshold levels, triggering a potential
threatened status for 12 of the 15 subpopulations (DUs). This
suggests at least two possible interpretations. First, the results
are correct and these mammal DUs are potentially at risk.
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Second, these results could also indicate that there may be
additional ecological or biological elements, such as a species’
home range, that need to factor into the calculation of AO
reflecting issues with COSEWIC’s guidelines for calculations,
or a lack of transparency within the calculation methodology.
It is notable that researchers are directed to contact the
COSEWIC Secretariat for input around the calculation of EO,
AO, and IAO (COSEWIC 2011a).

Fig. 6. Inuit knowledge extent of occurrence (IKEO)
polygons for walrus (Odobenus rosmarus rosmarus)
designatable units (DUs). See Appendix 1 for glossary of
acronyms.

When the IKEO and IKAO values were compared to the
available COSEWIC values, there was little congruency. The
AO values were not similar. IK and COSEWIC EO values
were somewhat similar in a few cases however status
designations only lined up in one case. These results are
provocative and some reasons for the disparity in results were
examined. 

It is notable that only geospatial point data were used for the
calculations of IKEO and IKAO. Although rich in number and
extent, the IK data are representative of harvest sites within
Nunavut only and limited by reflecting only those areas
accessed by participants in both studies. Geographic features
also limit hunter access to areas that a species may occupy.
Actual species ranges presumably extend beyond hunting
areas. These facts can be identified as contributors to the
smaller AO values obtained in this research.  

Other factors potentially impacting on the disparity in results
stem from the method used to calculate AO. Issues with
calculation scale and the incorporation of biologically relevant
considerations were examined. 

COSEWIC directs researchers to use a 2x2 km grid
superimposed on point occurrence data, when available, for
the calculation of AO. The extensive point data within the IK

data sets allowed for this direct application. However, when
extensive point occurrence data are not available at the 2x2
km scale, occurrence is estimated by other methods that
consider combinations of variables such as sampling intensity,
core habitat availability, core diet availability, and other life
history trait categories (Jetz et al. 2007, Van der Veken et al.
2007). The grid size used varies substantially depending on
species and size of sampling effort (collection resolution) and
can range from a few meters to hundreds of kilometers
(Collingham et al. 2000, Riba et al. 2002). Researchers
working with incomplete datasets (sampled site fractions
within EO) have utilized the grid-based method as an initial
step to determine a proportion of occupancy in their available
sampled grids and then extrapolated that value into other areas
that have similar habitat characteristics (Goehring et al. 2007).
These alternate methods consistently include errors of
commission and result in inflated AO values (Gaston and
Fuller 2009). This fact could contribute to why IKAO values
appear small. 

Using a 2x2 km grid also excludes key biologically relevant
information. A 2x2 km grid does not reflect a normal range of
movement for many species and thus cannot be a
representative base unit upon which to calculate actual area
of occupancy for all species. Species specific movement
distances should be a critical consideration when calculating
the actual amount of habitat utilized by a species for breeding,
feeding, and other essential biophysical processes, i.e., the
definition of AO. For example, beluga whales may move
around in an area of up to 30 km²/day in the summer as they
remain near plentiful feeding grounds (Hobbs et al. 2005),
whereas muskoxen (Ovibos moschatus) may only have a
movement range of no more than 12 km²/day while in their
winter territory (Reynolds 1991). Adding this value around
each IK point, excluding obviously unsuitable habitat, would
result in a combined area more biologically representative of
that population. This inclusion would substantially increase
IKAO values. 

This concept would be easiest to apply for nonmigratory
species such as polar bears, wolverines (Gulo gulo), grizzly
bears (Ursus arctos horribilis), wolves (Canis lupus), or
species such as muskoxen that undertake shorter seasonal
migratory shifts. It would be more difficult to apply for
migratory species such as belugas, narwhals, walrus, and
caribou. These mammals have established summering and
wintering areas that are assessed independently from the
migratory route areas and this concept could be applied for
those seasonal territories. If this adjustment was factored into
the IKAO calculations, the IKAO values would be much larger
and less likely to fall below COSEWIC threshold values and
be potentially at risk. 

However, even if an AO was calculated according to a
biologically relevant scale, there is still the issue of a fixed set
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of thresholds in the COSEWIC criteria. The EO threshold
values of < 5000 km² for endangered and < 20,000 km² for
threatened and the AO threshold values of < 500 km² for
endangered and < 2000 km² for threatened are applied to all
species and populations. It has been suggested that a set of
different threshold levels should be established for groups of
organisms that have similar biological and behavioral
characteristics (Keith et al. 2000). The IK maps of EO
polygons illustrate the enormous range of occurrence areas for
the study group of arctic mammals, from very small, e.g., polar
bear NB (Fig. 5) to very large, e.g., beluga WHB (Fig. 3)
despite the fact that they are all large mammals. It is difficult
to imagine that one set of threshold values could be a valid
trigger for all of these species of the same class let alone species
from other phylums.  

The IUCN has debated the issue of fixed thresholds at the
international level for the last decade and it has been pointed
out that not all criteria in the assessment process are intended
to be appropriate for all cases (Mace 1999). Phase I Section
B of the COSEWIC process that focuses on range values is
apparently intended to identify those species that are at risk
because of the small areas they occupy as opposed to issues
of population size or an ongoing decline. This suggests that
area criterion is only effective for species that are small in size,
sessile species, or those species that have a very small home
range of movement. It follows that these criteria are not going
to be appropriate indicators of risk for mammals such as beluga
and narwhal whales, walrus, polar bear, and caribou. 

In section 4.10.6 of the guidelines for calculating AO
(COSEWIC 2010c) COSEWIC also expresses a concern
regarding species occupying linear habitats such as in rivers
or along coastlines. In these cases the application of a grid
would not have the same ecological meaning as for more
uniformly dispersed species. They suggest that a 1x1 km grid
size might be more appropriate for animals with coastal
habitats, but still direct the use of a 2x2 km grid cell in all
cases. Using a 1x1 km grid with the mammals in this research,
many of which occupy coastal habitats, predictably resulted
in much lower AO values. Addressing this concern within the
context of this research only exacerbated the issue of low
IKAO values.  

Within the mammal group studied, COSEWIC assigned a
special concern status to two species, polar bear and walrus,
and three DUs, beluga EHA and WHB, and narwhal BB.
Special concern essentially indicates that risk is possible,
imminent, or likely, although the assessment criteria do not
qualify for a status designation of threatened or endangered
(COSEWIC 2010a). Currently, the special concern
designation does not qualify for any level of conservation
program implementation through SARA, but it does increase
the profile of the species in question. The prevalence of special
concern designations in arctic mammals could also reflect a

lack of solid data. Arctic animals are difficult and expensive
to study. The Inuit harvest data are an extremely valuable
addition to the knowledge base for these animals.

CONCLUSION
The Inuit harvest data from the two studies in Nunavut are rich
and valuable sources of information on the geographic
distribution of arctic mammals. The point occurrence data and
quantitative range values of EO and AO can be included in
wildlife management in general and in the COSEWIC
assessment process specifically as ATK. When a status report
is prepared for COSEWIC, the researcher is charged with
collecting the best available information from all possible
sources. Incorporating quantitative Inuit harvest spatial data
is a tangible and substantial addition to the knowledge base
and fulfills the mandate to include ATK in the risk assessment
process.  

This research suggests that COSEWIC needs to establish
standard methodologies in its protocol when calculating the
range values of EO and AO. When the quantitative criteria
used in Phase I are being calculated, the process should be
transparent and repeatable. Current instructions for
researchers preparing status reports include a mandatory
consultation with the COSEWIC Secretariat to determine the
range values of EO, AO, and IAO. The difficulty for those not
researching for status reports and not in contact with the
Secretariat is that there is not enough accessible information
available to be absolutely clear about how these calculations
should be made. 

For the assessment process to realistically reflect the risk status
of the species, COSEWIC needs to use stricter definitions of
EO and AO, and clarify their use within the process.
COSEWIC’s use of the Index of Area of Occupancy (IAO) as
well as a “biological” AO, contributes to confusion about the
calculation of values, the meaning of values, and their
application. The derivation of the biological AO has not been
made clear by COSEWIC and the imprecise language used
describing the calculation options (see COSEWIC 2010c)
essentially leaves the methodology up to the researcher.  

Ideally, biologically appropriate and species specific threshold
levels should be developed to allow for legitimate applications
of range values. Application context and research objectives
need to be carefully considered when attempting to standardize
a method to calculate AO. Calculating an AO value from point
occurrence data without considering any other biological
variables, as is the case with this research, may have limited
or minimal utility if comparisons are attempted with results
obtained using different or undisclosed methods. In
conservation, for AO to be meaningful, the accuracy used and
methods employed should reflect the biology of the species.
Until more research is done, the use of AO, especially in risk
assessment, is questionable. 
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Inuit knowledge of mammal distribution in Nunavut is
extensive, historically rich, and ongoing. It represents a unique
and substantial opportunity to enrich the knowledge base for
arctic mammals and to be used in wildlife management and
conservation planning. The clearly quantitative nature of these
data sets minimizes the potential of information
misappropriation. This research has illustrated that harvest
location spatial data from Nunavut can be used to derive
quantitative geographic range values that can be applied to the
risk assessment criterion in COSEWIC. This application also
provided insight into the challenges within the COSEWIC
assessment process that need to be addressed. Future research
with existing data from Nunavut studies could contribute to
essential wildlife management processes and work toward
solidifying the critical Canadian conservation effort.

Responses to this article can be read online at:
http://www.ecologyandsociety.org/vol17/iss3/art4/responses/
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