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Abstract
Inuit estimates of polar bear sex, age, size, and age of track from tracks could contribute to a non-invasive, Inuit-based polar bear activity survey that also includes genetic analyses of non-invasive tissue samples and multivariate analyses of digital images of tracks. Prior to the inclusion of these Inuit track estimates, they need to be evaluated for reliability and accuracy. Building on previous work, which suggests active Inuit 

hunters are more reliable than elders and non-Inuit in observing tracks, we report i) reliability in estimates of sex, age, size, and age of track of 78 tracks by 9 Inuit hunters; ii) preliminary accuracy in sex and size estimates; iii) semi-structured interviews with Inuit hunters regarding their polar bear tracking experience and techniques; and iv) potential relations between Inuit hunting experience and ability to diagnose tracks. The 

Inuit hunters were reliable and consistent as a group in making estimates of sex (α=0.74 and mean corrected item-total correlation=0.45), age (α=0.81 and mean corrected item-total correlation=0.63), and size (α=0.91 and mean corrected item-total correlation=0.73), as well as age of track estimates with the exclusion of a single participant (α=0.85 and mean corrected item-total correlation=0.63). Preliminary accuracy 

assessments suggest Inuit hunters are generally accurate in their estimates of sex (mean 74.42% agreement with genetic sex estimates) and potentially size from tracks, warranting further efforts to determine accuracy in all estimates. Interviews with these hunters across 3 Nunavut communities revealed they use similar tracking techniques. In addition, Inuit hunting experience and the use of particular tracking methods may 

relate to reliability and accuracy in track diagnoses. These results suggest the information that Inuit hunters provide may contribute to polar bear monitoring using tracks.

Introduction
• Ongoing disputes among Inuit and scientific communities coupled with lack of range-wide data on polar bear  responses to 

climate change suggest polar bear management may benefit from the inclusion of Inuit hunters in a frequent and noninvasive 

polar bear activity survey1,2,3

• A multi-method noninvasive polar bear survey may include genetic estimates of noninvasively collected tissue and Inuit 

estimates of polar bear characteristics from tracks

• Few studies investigate reliability and accuracy of hunter estimates from tracks – other than mere presence or absence – for any 

taxon

• Prior to their inclusion into any polar bear survey, Inuit estimates from tracks need to be evaluated for reliability and accuracy

Objectives
• To estimate reliability in diagnoses of sex, age, size and age of track made by a group of 9 Inuit hunters observing polar bear 

tracks in the wild

• To characterize accuracy in polar bear sex and size estimates provided by Inuit hunters

• To document tracking methods and hunting experience among Inuit hunters

• To determine potential relations between self-reported hunting experience and ability to diagnose tracks in Inuit hunters

Methods
• Estimates of sex, age in years, size in feet and age of track in days were made at tracks encountered in M’Clintock Channel, 

Nunavut by 4 hunters from Gjoa Haven, 2 hunters from Taloyoak, and 2 hunters from Cambridge Bay in 2009 (Figure 1)

• Polar bear hair samples were collected along tracks associated with Inuit diagnoses from 2007-2008 and genetically sexed4

• Sets of 6 left-hind to left-hind gait measurements were recorded at tracks diagnosed with size in 2009

• Cronbach’s alpha (α) and mean corrected item-total correlations (r) were calculated for each of the 4 variables for the group of 9 

hunters

• Accuracy was determined through comparisons of:

o Inuit sex estimates with associated genetic sex estimates from 2007-2009 by means of agreement and a binomial test

o Inuit size estimates with mean gait measurements by computing Pearson correlations (r) for each participant

• Semi-structured interviews with each hunter were conducted to document criteria used to diagnose tracks and participant 

hunting experience

• Hunting and background experience were compared to criteria for reliability and accuracy in diagnosing tracks through pair-wise 

Spearman’s rank correlations (ρ)

Results
• 78 tracks were diagnosed with sex, age, size, and age of track by all 9 hunters (Figure 1)

• The group of 9 hunters was reliable (α >0.7 and mean corrected item-total r >0.4) in estimating sex, age, and size, and age of 

track with the exclusion of a single participant (participant 5) (Table 1)

• Inuit from 2007-2009 provided sex estimates that were in 74.42% agreement with genetic sex estimates and significantly 

different from random guessing (binomial test, n=41, P=0.0010)

• Of the 9 hunters, 3 provided size estimates that correlated significantly with mean gait length measurements of tracks (r=0.67, 

n=9, P=0.050; r=0.78, n=9, P=0.014; and r=0.69; n=9; P=0.038)

• Inuit hunters reported similar tracking techniques but varied in background and hunting experience (Table 2)

• Some preliminary comparisons between Inuit experience and reliability and accuracy in diagnosing tracks based on small 

sample size (n=9),demonstrated a moderate effect size5 (Table 3)

Conclusions
• Inuit hunters are generally reliable in making estimates of sex, age, size and age of track from polar bear tracks

• Inuit show evidence for accuracy in estimates of sex, however further optimization of genetic sexing are ongoing to confirm this 

preliminary assessment4

• Inuit estimates of size may be accurate assuming gait length is associated with body size6; this relation has not yet been 

described but calibrations of this index are ongoing

• While Inuit hunters share common tracking techniques,  differences  in polar bear hunting experience may explain  differences

in reliability and accuracy of track diagnoses

• These data support ongoing optimization techniques to determine accuracy in Inuit diagnoses:

o Genetic sexing of noninvasively collected hair, blood and faeces along tracks4

o Genotyping tissue of bears previously captured in the 1998-2000 survey of this region and aged using tooth wear5,7

o Determining size of sighted bears associated with tracks using photographs8

o Examining the effect of age-of-track on reliability and accuracy of track diagnoses

• Inuit hunters who adopt tracking methods and report hunting experience similar to hunters who are most consistent and reliable 

here could provide useful noninvasive estimates of polar bear characteristics for any population
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Figure 1. Tracks observed in M’Clintock Channel, Nunavut, Canada from 2007 to 2009. 19 

Tracks were diagnosed by all participants; in 2007  27 tracks were diagnosed by all participants 

in 2008; and 78 tracks were diagnosed by all participants in 2009. Some tracks were collected at 

the same location on different days and some locations contained more than one track.

Participant Corrected item-total Pearson product-moment correlation coefficient 

(r)

α

Sex

0.74 (0.77)

Age

0.74 (0.77)

Size

0.91 (0.92)

Age of track

0.35 (0.85)

1 0.37 (0.35) 0.58 (0.54) 0.69 (0.70) 0.47 (0.63)

2 0.60 (0.60) 0.55 (0.54) 0.84 (0.75) 0.47 (0.68)

3 0.62 (0.65) 0.63 (0.64) 0.74 (0.76) 0.36 (0.62)

4 0.41 (0.44) 0.50 (0.54) 0.69 (0.71) 0.40 (0.70)

5 0.11 0.53 0.52 0.49

6 0.62 (0.61) 0.57 (0.56) 0.63 (0.64) 0.55 (0.67)

7 0.33 (0.35) 0.81 (0.79) 0.82 (0.82) 0.64 (0.76)

8 0.16 (0.19) 0.76 (0.73) 0.73 (0.69) 0.33 (0.27)

9 0.64 (0.62) 0.63 (0.62) 0.78 (0.76) 0.44 (0.55)

Mean 0.45 (0.49) 0.63 (0.63) 0.73 (0.74) 0.47 (0.63)

Table 1. Cronbach’s alpha (α), mean corrected item-total correlations (r), and individual 

participant corrected item-total r for estimates of sex, age, size, and age of track for the group of 

9 hunters and with the exclusion of 5 (indicated in brackets). 

Frequency of 

Guiding

Age a Education a Preference for 

accompanying 

hunters a

Ability to 

diagnose 

tracks 

from few 

footprints a

Item-total r

Sex 0.06 -0.12 -0.11 0.17 -0.19

Age 0.45 0.48 -0.25 0.17 0.06

Size 0.50 0.31 -0.17 -0.28 0.32

Age of track 0.15 -0.60 0.74b -0.17 -0.38

Agreement of sex 

estimates with 

genetic estimates

0.22 -0.14 0.22 -0.58 -0.51

Correlations of 

size estimates 

with gait

0.50 -0.24 0.35 -0.73b 0.06

Table 3. Pair-wise Spearman’s rank correlation coefficients (ρ) between participant 

characteristics and reliability and accuracy of their estimates. a= Data not available for participant 

5. b= Significance at the alpha level of 0.05. 

Variable Participant

1 2 3 4 5 6 7 8 9

Sex OF, AT OF, FS ND OF, FS, 

FSh

ND OF, FSh OF, FSh OF, FS, 

FSh

FS, FSh

Age FS, 

ES, AT

FS, 

FSh, ES

FSh, SD FS, ES ND FS FS FS FS

Size FS FS FS FS FS FS FS FS FS

Age of 

track

W, Sn W, Sn W, Sn W W, Sn Sn W, Sn W, Sn W, Sn

Method S S S, M M ND M M S S, M

Table 2. Summary of criteria used by different hunters to diagnose sex, age, size and age of 

track from polar bear tracks. OF = orientation of footprints, FS = footprint size, FSh = footprint 

shape, AT = accompanying tracks, ES = estimated sex, SD = snow depth, W = weather 

conditions and Sn = snow conditions. Method refers to whether hunters diagnosed 1-2 footprints 

(S) or looked at number of footprints (a track, M). ND refers to no data. 


