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Introduction
This document provides additional information on calving ground size, distribution of caribou on calving
grounds, and core calving ground densities on the Bluenose-East and Bathurst herd calving grounds
2009-2018, based on reconnaissance survey and photo survey data. This information was requested
during the Wek’èezhìi Renewable Resources Board’s (WRRB) April 2019 Bluenose-East Caribou Hearing.
These summaries will be added to June 2018 survey reports for the two herds.
This document provides a summary of data from previous surveys as opposed to full documentation of
methods used to define core calving areas. For full descriptions of methods and results, readers should
consult previous calving ground survey reports for the Bluenose-East (Adamczewski et al. 2014,
Boulanger et al. 2014a, Boulanger et al. 2016, Adamczewski et al. 2017) and Bathurst herds
(Adamczewski et al. 2009, Nishi et al. 2010, Boulanger et al. 2014b, Boulanger et al. 2017).

Methods
Trends in segment densities from reconnaissance surveys flown during calving photo surveys were
initially assessed to infer distribution and aggregation of higher densities of caribou. Segments that
were contained within core calving strata were included in the analysis. Data were plotted spatially and
by segment density class.
Estimates of density based on photo survey data and core calving ground size (based on the area of
survey strata) were used to estimate numbers of adult and breeding females. One potential issue with
this approach is that the degree of aggregation of adult and breeding females varies among years, and
therefore changes in the core area will be due to both changes in abundance, aggregation, and survey
coverage. To explore this issue, a scaled estimate of core calving ground size based on the summation
of the product of stratum areas and proportions of breeding and adult females was also considered as
an index of core calving area. For example, if a 100 km2 stratum had 20% breeding females, then its
core area was estimated as 20 km2. Each survey stratum area was estimated using this approach and
summed for the survey year. Density estimates using this approach will be more robust to strata layout
and composition each year. For example, this approach avoids the subjective inclusion or exclusion of
survey strata areas for estimation of core areas and uses all the survey strata to estimate core area.
However, the actual weighted density estimate will not directly pertain to a defined geographic area.
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Results
Bluenose-East herd
Figure 1 displays reconnaissance segments that defined the core calving areas for the Bluenose-East
herd during years that calving ground surveys were conducted (2010, 2013, 2015 and 2018). The
distribution of higher density segments showed a trend toward shifting to the northwest over these
years. There was also a strong trend toward fewer high density segments (at least 10 caribou/km2) from
2010 to 2015, and none in 2018. The high density segments in 2010 to the south of Kugluktuk were
partially influenced by higher densities of non-breeding cows, bulls and yearlings in this area.

Figure 1: Maps of segment densities in core calving areas for the Bluenose-East caribou herd 2010-2018 from
2
2
calving photo surveys. Low density = < 1 caribou/km , medium density = 1-9.9 caribou/km , and high density = at
2
least 10 caribou/km .

Figure 2 provides a histogram of segment densities from the same Bluenose-East calving ground surveys,
further demonstrating the shift to lower density segments.
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Figure 2: Segment densities in core calving areas for the Bluenose-East caribou herd 2010-2018. Low density = < 1
2
2
2
caribou/km , medium density = 1-9.9 caribou/km , and high density = at least 10 caribou/km .

A boxplot of the Bluenose-East segment data set shows that the median segment densities were
generally less than 5 caribou per km2 with the majority of segments being in the medium density
category (Figure 3). In 2018 a substantial proportion of the segments were in the low density category of
less than 1 caribou/km2.

Figure 3: Boxplot of segment densities on calving ground surveys for the Bluenose-East herd 2010-2018.
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Figure 4 shows the total areas of core strata for each calving photo survey year and the weighted area
for breeding females and adult females. The weighted area n this case is simply the summation of the
product of each stratum area times the proportion breeding females or adult females. Trends
estimated using this approach should be less sensitive to differences in survey strata layout and yearly
differences in aggregation of females. The overall trends are consistent with the overall declines
documented on these surveys 2010-2018.

Figure 4: Estimated area of core survey strata, area weighted by proportion of breeding females, and area
weighted by proportion of adult females in survey strata for the Bluenose-East caribou herd 2010-2018.

Comparison of the 2010 and 2018 area estimates suggests an overall decrease in area of 46%, 48% and
70% for core strata area, adult female, and breeding female areas. This translates to an annual
decrease of 9% for core and adult female area and 4% for breeding female area. It could be argued
that the breeding female area, which will be most affiliated with core densities, is most applicable to
overall trends in core calving ground area.
Abundance of adult and breeding females decreased at an approximate rate of 20% per year (Figure 5)
from 2010-2018.
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Figure 5. Estimates of abundance of adult and breeding females on core calving areas 2010-2018 for the BluenoseEast herd.

Density was estimated using abundance estimates for adult and breeding females (Figure 5) divided by
the associated calving ground area (Figure 4). Comparison of 2010 and 2018 density estimates suggests
a gross change in densities of 36% and 49% for adult and breeding females using strata area (Figure 6).
Using weighted areas, the gross change is 34% and 32% for adult and breeding females. These rates of
change translate to annual decreases that range from 9% (breeding females using core area) and 13%
(breeding females using weighted area).

2

Figure 6: Densities (number/km ) of adult females and breeding females in survey strata using total area (strata
area) and corresponding breeding female or adult female areas, for the Bluenose-East caribou calving grounds
2010-2018. The symbol size is proportional to the calving ground area used to estimate density.
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Bathurst herd
Plots of segment densities for the Bathurst herd from calving ground surveys 2009-2018 suggest
different levels of aggregation for each survey year, with the highest levels in 2012 (Figure 7). The core
area in 2018 was reduced to only low and medium density segments with no high density segments.
The main core area for the Bathurst in 2018 was to the west of Bathurst Inlet. Segments near Bathurst
Inlet, which contained intermittent pockets of females, are shown for reference purposes. This pattern
of low densities on either side of Bathurst Inlet included some collared caribou cows, and was not found
in previous years. Estimation of the core area based on the survey strata detailed in the next section
provides further inference on the core area in 2018.

Figure 7: Maps of segment densities from reconnaissance surveys of the Bathurst caribou herd from calving
2
2
ground surveys 2009-2018. Low density = < 1 caribou/km , medium density = 1-9.9 caribou/km , and high density =
2
at least 10 caribou/km .

Plots of segment densities also illustrate the higher level of aggregation in 2012 with fewer lower and
medium density segments in comparison to high density segments (Figure 8).
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Figure 8: Segment densities in core calving areas for the Bathurst caribou herd 2009-2018. Low density = < 1
2
2
2
caribou/km , medium density = 1-9.9 caribou/km , and high density = at least 10 caribou/km .

Median segment densities were below 5 caribou per km2 for all years except 2012 (Figure 9).
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Figure 9: Boxplot of segment densities on calving ground surveys for the Bathurst herd 2009-2018.

A comparison of core areas further demonstrates the higher level of aggregation in 2012 with a smaller
core area compared to other years (Figure 10).

Figure 10: Area of core survey strata, area weighted by proportion of breeding females, and area weighted by
proportion of adult females in survey strata by year for the Bathurst herd 2009-2018.

During this time, estimates of abundance of adult and breeding females stabilized from 2009 to 2012
followed by a decline from 2012 to 2018 (Figure 11).
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Figure 11. Estimates of abundance of adult and breeding females on core calving areas 2009-2018 for the Bathurst
herd.

Density was estimated by dividing abundance (Figure 11) by core area (Figure 10). Plots of core
densities suggest an increase from 2009 to 2012 followed by a decrease from 2012 to 2018 (Figure 12).
The increase in density in 2012 was partially due to a decrease in core area of the calving ground rather
than a substantive increase in overall abundance (Figure 11). Trends in density estimates using the core
and weighted methods were reasonably similar.

2

Figure 12: Densities (number/km ) of adult females and breeding females in survey strata using total area (Strata
area) and corresponding breeding female or adult female areas, for Bathurst calving ground 2009-2018. The size
of symbols is proportional to the calving ground area used for density estimates.
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Discussion
This report provides a summary of trends in caribou distribution, core calving ground area, and core
densities for the Bathurst and Bluenose-East herds between 2009 and 2018, from calving photo surveys.
Defining the core calving area is challenging due to differences in levels of aggregation of caribou during
each survey year. The weighted method used to infer trends in core area attempts to confront this issue
by weighting the contribution of survey stratum to the overall estimate of core area by the proportion of
adult and breeding females estimated in the given strata. The resulting area estimates are best used to
infer trends rather than define an absolute area.
In general, the Bluenose East herd has not aggregated substantially as the herd size has declined as
indicated by similar trends in calving ground area and density (Figure 6). Using breeding females as an
indicator, the breeding female weighted core area decreased annually by 4% with densities decreasing
by 9%. This general trend suggests that caribou are not aggregating into smaller areas to maintain
higher densities as observed with the Bathurst herd. In contrast, aggregation of the Bathurst herd
increased in 2012, as indicated by a reduced core calving ground area with increasing density, followed
by a decline in density from 2012 to 2018 (Figure 12).
Alternative methods such as use of collared caribou locations could be used to further infer core areas.
This type of analysis could be useful for the 2018 survey year when the core area was mainly defined in
a single small area. This type of analysis is beyond the scope of this report but could be pursued in the
future.
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