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1

INTRODUCTION

In July 2012, Husky began a baseline vegetation and wildlife survey program to support an
application to construct an all-weather access road and drill two vertical wells on Exploration
Leases EL462 and EL463 (Figure 1 and Figure 3). Data collected will also serve as the basis for
both future project specific environmental effects assessment and cumulative effects
assessment. The wildlife program includes:


An ecological land classification (ELC) across the local study area (LSA);



An inventory and description of wildlife habitat types across the LSA (based on the ELC,
Table 1);



Collecting wildlife and habitat use data from denning, winter tracking, and camera trap
surveys within the LSA;



Habitat suitability index (HSI) model development to identify key habitats and important
areas for selected species recognized as valued components (VCs).

Baseline surveys of wildlife and habitat continued in 2013. This report presents preliminary
results of the 2012/2013 baseline wildlife surveys and habitat data collected in Husky
Exploration Leases EL462 and EL463, including denning surveys, winter track surveys, camera
trap surveys and HSI models. Ongoing data collection in 2013/2014 will be used to help validate
these initial model results and include additional VCs such as wolverine and grizzly.

2

PROJECT AREA

The project area extends from an area along the Mackenzie River in the north to the Mackenzie
Mountains in the south. The Husky project occurs within the Taiga Plains Low Subarctic
Ecoregion (Ecosystem Classification Group 2007). In general, till deposits are dominant with
significant areas of lacustrine, fluvial and glacio-fluvial materials. Overstory vegetation is
generally dominated by black spruce with mixed-wood forests on more well drained slopes and
lacustrine deposits, mixed spruce stands on the interior plateau and slopes, and deciduous
shrubs, trembling aspen and Alaska birch in extensively burned areas (Ecosystem Classification
Group 2007).

2.1

Local Study Area

The 638 km2 LSA (Figure 1) was delineated to assess the potential direct and indirect effects of
the project on wildlife and wildlife habitat within the project footprint and associated zone of
influence. Thus, the LSA includes a 3 km wide area on either side of the Slater River all-weather
access road, associated infrastructure and past and potential future 3D seismic grids.

2.2

Regional Study Area

The larger 8,900 km2 RSA (Figure 2) includes a 25 km wide area surrounding Husky EL462 and
EL463, encompassing adjacent exploration leases and associate development. The RSA was
selected based on encompassing an area where potential effects associated with the proposed
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development and other interacting developments could be observed, and consideration for the
wide-ranging nature of species such as woodland caribou and grizzly bears.
Table 1: Habitat Type Description and Sample Size
Habitat
Type

Description

ELC
Type

D3

White spruce

Nd3

White spruce/stair-step moss

29

218

Description

Sample
Size

D5

Mixedwood forest

Nd5

Upland white spruce – Alaska
birch/Trembling aspen
Black spruce often also makes up a
high component of lower and more
gentle slopes of these stands

D6

Deciduous

Nd6

Alaska birch – Trembling aspen

16

Nd5R

Regenerating Nd5

16

Dr

Regenerating mixedwood

Nd6R

Regenerating Nd6

5

F

Riparian shrub

Nf4

Riparian willow

7

Nf5

Riparian willow – grey alder

14

Nh2

Black spruce – Labrador
tea/mountain cranberry

335

Ng1

Black spruce – tamarack

H

Hr

Black spruce – tamarack

Regenerating black spruce

I

Lichen bog – sparse black
spruce

K

Graminoid wetland

W

Water

Nh2R

Regenerating Nh2

Ng1R

Regenerating Ng1

78

Ni3

Black spruce/cloudberry-lichen

34

Nk3

Graminoid wetland

3

Nk4

Ground birch/water-sedge wetland

8

Water

5

W

Sample size = number of 50 m transect segments surveyed within each habitat type
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Figure 1: ELC classes in the LSA (LSA).
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Figure 2: Habitat types within the Regional Study Area (RSA).
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3

METHODS

Vegetation surveys in 2012 and SPOT imagery (1 m resolution) were initially used to complete
the ELC in the LSA in summer 2012. Aerial reconnaissance during this time also allowed
efficient “ground truthing”, increasing the sample size and accuracy of the ELC. Denning
surveys were then conducted in fall 2012 prior to winter 2012/2013 construction. A
reconnaissance level assessment of the LSA was also conducted during the denning surveys,
as the use of a helicopter allowed for understanding the association of ELC classes and habitat
types within the LSA and planning of winter track survey locations. Winter track surveys were
then completed across the habitat types in February and March 2013. Camera trap surveys
were also incorporated to study the use of man-made and natural linear corridors by ungulates
and large predators. HSI models were then developed from consideration of current existing
models, traditional knowledge and wildlife survey data. The following sections describe the
detailed methods employed in conducting the field surveys and HSI modelling.

3.1

Denning Survey

3.1.1
Denning Survey Field Methods
Large denning predators, including wolves, wolverines, black bears and grizzly bears, utilize the
various habitats throughout the Husky’s exploration leases and potentially den in close proximity
to the project. A bear denning survey was conducted in October of 2012 along the proposed allseason road to identify dens and high potential denning habitat. A helicopter was used to fly
transects along and on either side of the proposed road. When landforms or vegetation types
that provided high potential denning habitat were observed, close aerial inspection was
conducted and, if required, the area was inspected on the ground for sign of use.
3.1.2
Denning Survey Data Analysis
Landforms and vegetation types with the highest potential for denning bears were identified
during the aerial survey. These high potential areas were mapped to contribute to information
for future pre-development denning surveys and mitigation planning for future projects.

3.2

Winter Wildlife Track Survey

Many terrestrial wildlife species are widely dispersed and occur at low densities in the area.
This low density makes them difficult to study quantitatively without collaring or using aerial
surveys, which due to a high level of activity in the area, were not favoured by the local
communities and ENR at the time of the survey, respectively. Thus, winter track surveys are
then the most efficient method of collecting information on the presence or absence of wildlife
species, as well as their relative abundance, distribution and habitat use. Systematic collection
of winter track data can also be used to monitor changes in wildlife habitat use over time.
3.2.1
Winter Track Survey Field Methods
Winter track surveys were conducted from February 21 to March 2, 2013. The surveys collect
information on the relative abundance, distribution and habitat use of terrestrial mammals.
These surveys focused on caribou, moose, marten, snowshoe hare, lynx and wolverine.
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Surveys were conducted along forty 1000 m transects in representative habitat types throughout
the LSA (Table 1, Figure 3). As sections of some transects were impassable, the total length of
surveyed transects was approximately 39 km. Transects were completed by 3 crews of 2
individuals, completing 2 or 3 transects per day per crew on average. A 24 hour non-tracking
period was used following a new track-obliterating snowfall to allow time for animals to move
around the study area.
At 50 meter intervals, the following information was recorded:
•

Vegetation type;

•

Snow depth; and

•

Species and number of tracks that crossed each transect.

When a linear feature was crossed, the following information was recorded:
•

Line width;

•

Indication of human use;

•

Species and number of tracks, and

•

Did tracks cross the line, follow the line or turn back at the line.

3.2.2
Winter Track Survey Data Analysis
Data collected during the field program was analyzed to determine relative track density for
each species within each habitat type. Analyses of winter track data were performed in R
(version 3.0.0; R Core Team 2013) and an α‐level of 0.05 was used to assess statistical
significance. Each 50 m transect segment was treated as a sample replicate and the raw track
observation values were transformed to track density (tracks/km/day).
Habitat types were based on ELC classes defined during the 2012 baseline vegetation study
surveys and adapted from the North Taiga Plains Ecological Zone for the Mackenzie Gas
Project (2004). The habitat types were defined by grouping ELC classes with similar vegetation
structure and species composition. All habitat types with more than three samples were
included in analyses.
The winter track survey data were checked for normality for each species statistically with
Shapiro test and visually with QQ-plots (Crawley 2007). As anticipated, all species data were
not normally distributed and samples were unbalanced between habitat types, so nonparametric
analyses were used. The Kruskal-Wallis one-way analysis of variance (KW-ANOVA) tested
differences in track densities between habitat types. When the Kruskal-Wallis test was
significant non-parametric multiple comparison tests, pairwise Wilcoxon rank sum tests, were
performed to determine which habitat type differed in species use (Hollander and Wolfe 1973).
Habitat types were then assigned letters to indicate the results of the pairwise comparison, such
that habitat classes with the same letter are not significantly different.
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Figure 3: Winter track survey transect locations.
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3.3

Habitat Suitability Index Models (HSI)

Life requisites are seasonally specific requirements of an animal for sustaining and perpetuating
the species (MOE 1999). These requirements are supplied by the species’ habitat and are
generally based on food and cover. Life requisites can also be rated at various levels of detail
based on the species’ requirements of specific life requisites such as courtship, hibernating,
denning, migrating, reproducing and staging. Furthermore, habitat can be rated for its general
value for living, food and security cover or thermal cover.
A habitat type is therefore rated for each species for a specified season and life requisite. The
B.C. Wildlife Habitat Rating Standards (MOE 1999) outline a process of describing seasonality,
which can include up to four levels of detail: one-season (All), two-season (Winter and
Growing), four-season (Winter, Spring, Summer and Fall), and 6- season (Early Winter, Late
Winter, Early Spring, Late Spring, Summer and Fall).
The combination of seasons and life requisites used for suitability ratings, as well as the detail at
which they are applied, will vary depending on the particular requirements of each animal
species and the objectives of the habitat suitability index (Table 2). For most species, the
minimum required life requisite to rate is "living." Also, for most species one or two seasons
need to be rated as a minimum.
Animal harvests, protection, disease or predation are not considered to affect the ability of the
habitat to support a wildlife species (MOE 1999). However, the purpose of our model is to use it
as a tool to assess cumulative effects on species such as caribou, which are considered
sensitive to human activity and increased predation associated with linear corridor creation.
Thus, in our model design for certain species such as caribou, distance to edge habitat, which
may be favoured by predators has been incorporated into the value for habitat suitability.
Furthermore, as all-season operations are beginning in the exploration leases, we also include
distance to human activity in the model in an attempt to assess potential impacts of all-season
activity on habitat value. The list of valued components (VCs) selected for the modelling
includes ungulates, large predators and furbearers (Table 3). Data for wolverine and grizzly
bear is limited for the RSA and consequently these species have not been included in the HSI
modelling. Further data on wolverine, grizzly, birds, birds of prey and waterfowl is planned to be
included in modelling after data collection in fall and winter 2013, and summer 2014. Factors
contributing to the habitat suitability ratings for each species are detailed below.
3.3.1
Methods
Habitat types were based on grouping ELC classes defined in the Biophysical Baseline –
Vegetation All-Weather Access Road and Associated Facilities Slater River EL462 and EL463.
These ELC types were adapted from those outlined previously in the North Taiga Plains
Ecological Zone for the Mackenzie Gas Project (2004) and updated based on results from
vegetation surveys carried out in the exploration leases in 2012 and 2013. The ELC classes
were grouped by similar vegetation composition, structure and site conditions to define the
habitat types.
Raster based models for winter habitat suitability were developed with ArcGIS. The vector
based ELC coverage created in 2012 for an area within 3 km of the project area was converted
into a raster to create a base landcover layer for the LSA. The goal is to continue data collection
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and extend this detailed ELC coverage with further surveys to the greater RSA area. However,
currently for the larger RSA area, the existing 2009 LCC-2000-v landcover layer was used to
define habitat types. RSA landcover data was at a coarser scale than that of the ELC landcover
layer currently being completed for the LSA. Consequently, regenerating habitats could not be
distinguished from more mature habitats. The regenerating habitats were thus grouped with
their respective mature habitat type values based on the territorial fire layer used for defining
stand age within the RSA. Other landcover such as bare ground and rock were assigned a nil
rating for calculation of habitat quality. Areas comprised of shadow and clouds were removed
from the contributing area. The raster cell size used was 25 m x 25 m (Côté and Doyan 2004).
Winter habitat rating values for each cell were determined based on cover type, years since fire,
canopy cover, distance to edge habitat (including cleared areas and fire) and distance to human
activity. The value of the HSI was calculated based on information collected during the 2012
and 2013 ELC vegetation surveys, incidental observations, communications with local
specialists and community members, wildlife habitat suitability surveys conducted in July 2012,
and wildlife track survey data. Camera trap observations were not included in the HSI
calculation due to their focus on linear corridor types and not habitat usage.
Three rating schemes were used based on the knowledge of a given species’ habitat use and
the scale at which that knowledge is applied (Table 2). The six-class scheme uses ratings of
high (1), moderately high (2), moderate (3), low (4), very low (5) and nil (6) for defined seasons
and habitat uses and is used for species for which there is a detailed knowledge level. The fourclass scheme uses high (H), moderate (M), low (L) and nil (N) ratings for defined seasons and
habitat uses and is used for species for which there is an intermediate knowledge level. The
two-class scheme uses ratings of “habitat useable” (U) or “likely no value” (X) and is used for
species for which there is a limited knowledge level.
Wildlife VC’s selected for modelling included species of ecological, cultural or economic
importance and species of conservation concern with sufficient data acquired from field surveys,
literature or existing data layers to allow us to both assign a value to habitat types and modify
this value based on the selected species specific parameters (Table 3). Thus, wolverine and
grizzly were not included this season due to the relatively little data on their ranges and
seasonal habitat use in the area. These species will be included in a future update as ongoing
data collection in the area continues to contribute to the knowledge of their habitat use across
the exploration leases.
Table 2: Rating Schemes and Life Requisites by Species
Species
Ungulates
(Woodland Caribou, Moose)
Mustelids
(Marten, Wolverine, Short-tailed Weasel)
Felids
(Canada Lynx)
Lagomorphs
(Snowshoe hare)

Rating Scheme
6-class

Habitat Use

4-class

Living-Winter
Living-Growing
Living-Winter
Living-Growing
Living-All

4-class

Living-All

4-class
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Table 3: Wildlife VCs
Common
Name

Scientific
Name

SARA1
COSEWIC2
(Schedule 1)

NWT
Species
at Risk3

Additional
Selection Criteria4

Woodland
Caribou (Boreal
Population)

Rangifer
tarandus
caribou

Threatened

Threatened

Sensitive

Species of ecological,
economic or cultural
importance

Woodland
Caribou
(Northern
Mountain
Population)

Rangifer
tarandus

Special
Concern

Special
Concern

Secure

Species of ecological,
economic or cultural
importance

Moose

Alces
americanus

Not Assessed

Not
Assessed

Secure

Species of ecological,
economic or cultural
importance

Wolverine
(Western
Population)

Gulo gulo

No Status

Special
Concern

Sensitive

Species of ecological,
economic or cultural
importance

Black Bear

Ursus
americanus

No Status

Not at Risk

Secure

Species of ecological,
economic or cultural
importance

Grizzly Bear
(Western
Population)

Ursus arctos

No Status

Special
Concern

Sensitive

Limited denning
habitat

Grey Wolf

Canus lupus
occidentalis

No Status

Not at Risk

Secure

Species of ecological,
economic or cultural
importance

American
Marten

Martes
americana

Not Assessed

Not
Assessed

Secure

Species of ecological,
economic or cultural
importance

Canada Lynx

Lynx
canadensis

No Status

Not at Risk

Secure

Species of ecological,
economic or cultural
importance

Snowshoe Hare

Lepus
americanus

Not Assessed

Not
Assessed

Secure

Important prey
species

Sources:
1
Government of Canada. 2012. Species at Risk Public Registry. Accessed September 2, 2014. Available at:
http://www.sararegistry.gc.ca/default_e.cfm
2

COSEWIC. 2012a. Canadian Wildlife Species at Risk. Environment Canada, Ottawa, ON. Accessed September 2, 2014. Available
at: http://www.cosewic.gc.ca/eng/sct1/searchform_e.cfm.
3

Government of Northwest Territories (GNWT). 2012a. NWT Species at Risk: Accessed on: September 2, 2014. Available at:
http://nwtspeciesatrisk.ca/tiki/tiki-index.php.
4

NWRRC. 2011. EL 470 2013 Exploration Drilling Program Land Use Permit Application, Attachment 1-D Traditional Environmental
Knowledge. 46pp.
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3.4

Camera Trap Survey

Forty trail cameras were placed along man-made and naturally-occurring linear corridors to
examine how ungulates and large predators are using these features during both periods of
human use and subsequent periods without stimuli. The cameras will be in place year-round.
Seven cameras each were placed along the all-season access road, nine on the winter road,
eight on 2D seismic lines, nine on 3D seismic lines and seven on natural corridors. Cameras
were placed in early March 2013. Camera data cards were collected in August 2013 and will be
collected and replaced with new data cards as required to ensure year-round coverage. The
goal of the survey is to compare and monitor the use of these features and assess their
influence on moose, caribou, bear and wolf movement through the study area, but observations
of all species will be reported.
3.4.1
Field Methods
The wildlife camera model used was the PC800 HyperFire Professional Semi-Covert IR
(Reconyx, Holmen, WI) with a weather rating of -40° to 60° C. It uses a passive infrared motion
detector to trigger the camera, which detects movement up to 30.5 m away in a 40° field of
view. Night images are illuminated up to 20 m with Lo Glow infrared night vision. The cameras
were mounted in HyperFire Security Enclosures (Reconyx, Holmen, WI) for protection from
bears and weather. Standard settings were applied with three pictures per trigger, one per
second, with no rest period between trigger events.
Cameras were placed on the edges of linear corridors angled ~45° down the corridor to capture
the corridor within the field of view. They were attached to trees at ~1.5 m height, and angled
slightly down to ensure that wildlife crossing the field of view would trigger the camera.
Vegetation directly in front of the cameras was removed to reduce the likelihood of moving
vegetation triggering the cameras. The camera data cards were collected between 30 July and
2 August 2013. The batteries and data cards were then replaced to continue the recording
period.
3.4.2
Data Analysis
The photos taken by each camera were examined to determine the species and number of new
individuals captured by the cameras each day. One full camera day was considered to be 24
hours, corresponding to the calendar date. Any individual which appeared overlapping two days
was recorded in both days. Individual animals were identified using characteristic markings if
possible. Animals which reappeared within ten minutes on the same day were considered the
same individual and recorded once where visual identification of individuals was not possible.
The number of individuals of each species was standardized to the number of individuals
encountered per camera day to account for some of the cameras operating for different lengths
of time.
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Figure 4: Camera trap survey locations
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4
4.1

RESULTS
Denning Survey Results

The denning survey was conducted on October 3 and 4, 2012 along the NE-SW portion of the
all-season road and the proposed airstrip. No dens of black bears, grizzly bears or wolves were
observed during surveys of the LSA. The locations of a number of high potential areas for black
bear denning were recorded throughout the surveyed area. Terrain, soil and site conditions and
stand structure in these areas indicated higher potential for use for denning than the
surrounding habitat. High potential grizzly denning habitat was not identified in proximity to the
road during the survey.

4.2

Winter Wildlife Track Survey Results

Snowshoe hare was the most commonly encountered species in the winter track survey (Table
4). Hare tracks were observed in all of the terrestrial habitat classes assessed in the survey.
The highest snowshoe hare track density was observed in deciduous forest (D6) at 56.73
tracks/km/day while the average hare track density across all segments was 10.32
tracks/km/day.
The ungulates identified as VCs were encountered at much lower rates during the winter track
survey. Caribou tracks were observed three times during the winter track survey, once in
mixedwood forest (D5) and twice in black spruce forest (H2). The average caribou track density
across all segments was 0.04 tracks/km/day. Moose were encountered more often than caribou,
with observations in seven of the nine habitat classes surveyed. The highest moose track
density was in riparian shrub habitat (F) at 1.53 tracks/km/day, while across all segments moose
track density was 0.23 tracks/km/day
The carnivore VCs that were observed during winter track surveys included wolf, wolverine,
marten, and lynx. Wolf tracks were found only in the open black spruce habitat type (H2r). Wolf
track density across all habitat types was 0.03 tracks/km/day. Wolverine tracks were only
observed once, with an average track density across all segments of 0.02 tracks/km/day.
American marten had the highest average track density across all segments out of the
carnivores, at 0.52 tracks/km/day. Within habitat classes, marten were observed most in white
spruce forest (D3) at 2.03 tracks/km/day. Canada lynx were observed in six of the nine
terrestrial habitat classes surveyed with the highest track density in deciduous forest (D6) at
3.53 tracks/km/day. The average track density for lynx across all segments was 0.32
tracks/km/day. Detailed species specific track survey results across habitat types are further
discussed below in Section 4.5 Species Specific Results.
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Table 4: Winter Track Survey Results by Habitat Type
Habitat Type
Species

Caribou

Moose

Wolverine

Marten

Lynx

Hare

Wolf
Short-tailed
Weasel
Mink
Red
Squirrel
Ptarmigan
Sharptailed
Grouse
Mouse

Vole

Mean
D3

D5

D6

Dr

F

H2

H2r

I

K

W

TD

0.00

0.02

0.00

0.00

0.00

0.07

0.00

0.00

0.00

0.00

0.04

%

0.0

0.5

0.0

0.0

0.0

0.6

0.0

0.0

0.0

0.0

-

TD

0.00

0.31

0.36

0.95

1.53

0.10

0.16

0.00

0.36

0.00

0.23

%

0.0

6.9

12.5

19.0

9.5

1.2

3.8

0.0

9.1

0.0

-

TD

0.00

0.02

0.00

0.00

0.00

0.01

0.06

0.00

0.00

0.00

0.02

%

0.0

0.9

0.0

0.0

0.0

0.3

1.3

0.0

0.0

0.0

-

TD

2.03

0.47

0.00

0.31

0.00

0.53

0.43

0.29

0.82

0.00

0.52

%

27.6

9.6

0.0

9.5

0.0

14.0

14.1

2.9

18.2

0.0

-

TD

0.00

0.62

3.53

0.82

0.32

0.08

0.10

0.00

0.00

0.00

0.32

%

0.0

12.8

62.5

19.0

4.8

1.8

1.3

0.0

0.0

0.0

-

TD

26.48

23.19

56.73

13.43

11.64

1.70

0.16

0.59

5.59

0.00

10.32

%

75.9

70.2

100

47.6

66.7

14.6

5.1

2.9

18.2

0.0

-

TD

0.00

0.00

0.00

0.00

0.00

0.00

0.26

0.00

0.00

0.00

0.03

%

0.0

0.0

0.0

0.0

0.0

0.0

2.6

0.0

0.0

0.0

-

TD

0.00

0.70

0.54

0.00

0.00

0.26

0.48

0.12

0.00

0.00

0.07

%

0.0

9.2

12.5

0.0

0.0

8.1

9.0

2.9

0.0

0.0

-

TD

0.00

0.05

0.54

0.41

0.00

0.01

0.00

0.00

0.00

0.00

0.04

%

0.0

0.5

6.3

9.5

0.0

0.3

0.0

0.0

0.0

0.0

-

TD

3.69

0.63

0.89

0.27

0.00

0.15

2.00

0.00

0.00

0.00

0.61

%

27.6

9.6

18.8

9.5

0.0

3.9

9.0

0.0

0.0

0.0

-

TD

0.00

0.49

3.21

8.91

4.76

0.38

6.11

5.00

3.64

0.00

1.64

%

0.0

2.3

37.5

23.0

19.0

2.4

26.9

17.6

36.4

0.0

-

TD

0.00

0.19

1.25

0.00

0.00

0.32

0.00

0.59

0.00

0.00

0.25

%

0.0

1.8

12.5

0.0

0.0

2.4

0.0

2.9

0.0

0.0

-

TD

0.00

0.03

0.00

0.00

0.00

0.02

0.00

0.39

0.00

0.00

0.03

%

0.0

0.9

0.0

0.0

0.0

0.6

0.0

2.9

0.0

0.0

-

TD

0.00

0.07

0.00

0.12

0.48

0.00

0.00

0.00

0.00

0.00

0.04

%
0.0
0.9
0.0
4.8
4.8
0.0
0.0
0.0
0.0
0.0
TD= track density (tracks/km/day), % = proportion of habitat segments containing observations, mean = average
track density across all transects.
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4.3

Habitat Suitability Index Model Results

Habitat Suitability Index (HSI) Models were completed for wildlife VC’s woodland caribou,
moose, American marten, snowshoe hare, and Canada lynx. A single snowshoe hare model
was included to serve as the basis for Canada lynx habitat suitability model, described in more
detail below. Habitat quality values were assigned for wolverines but HSI models were not
completed due to their large habitat ranges, wide range of habitat use, and the lack of extensive
habitat preference data in the area. HSI models were also not completed for carnivore VC’s,
including grey wolf, black bear, and grizzly bear because they also require large ranges, have
wide ranges of habitat use, and limited data was collected during the initial year of surveys. The
goal of future years of baseline data collection will be to develop model for these species,
following the collection of additional data.
Comparing between models, including the human impact of seismic lines and roads, with
models that do not contain these disturbances indicated varied trends between species. Caribou
showed a reduction in their habitat quality, which was most pronounced as a reduction in the
moderate quality levels. Moose showed an increase in habitat quality in response to
disturbance, in both high and very high quality habitat. There was very little change in both the
marten and lynx habitat quality. Detailed species specific HSI model results are further
discussed below in Section 4.5 Species Specific Results.

4.4

Camera Trap Survey Results

Fourteen species were observed by the 40 camera traps, of which snowshoe hare were the
most commonly observed followed by moose, black bear, woodland caribou, and Canada lynx
(Table 5, Figure 5). Of the fourteen species nine were observed along 2D and 3D seismic lines
(Figure 6 & Figure 7), ten on winter roads (Figure 8), six on all-season access roads (Figure 9),
and the most on natural corridors with eleven species (Figure 10).
Across all 40 cameras a total of 8187 photos were taken that contained wildlife or were
triggered by passing wildlife over 5040 camera days in a 5 month period. A summary of the
photos and camera days for each linear corridor type can be found in Table 6.
There are apparent differences in species observations through time between linear corridor
types (Figure 6 to Figure 10). On linear corridors with little to no human presence, 2D and 3D
seismic and natural corridors, species observations were spread over the whole sample period
with observations appearing slightly more prevalent in the spring. The winter roads also have
species appearing throughout the sample period with the number of observations increasing
noticably once the trucks are no longer using the roads. The all-season access road had the
least observations with the first one apearing 21 April 2013.
A spatial trend was apparent in the camera trap survey results for caribou, with the only
cameras observing caribou belonging in the southern portion of the lease. This pattern is not as
evident in the winter track survey results due to the smaller number of observations, with two of
the three transects containing caribou tracks located in the southern portion of the lease. Lynx
and hare winter track survey results showed a link between occurences, with higher lynx
occurences in habitats with higher hare occurences. This pattern was also found in the camera
trap survey, where lynx were found more commonly along linear features that also had high
observations of hare.
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Detailed species specific camera trap survey results across linear features are further discussed
below in Section 4.5 Species Specific Results.
Table 5: Camera Trap Survey Results Over a 5 Month Period
Linear Corridor Type
Species

Caribou

Moose

Wolverine

Marten

Natural
Corridor

All
Cameras

2D Seismic

3D Seismic

Winter Road

All-Season
Road

Ind

0.0033

0.0054

0.0421

0.000

0.0160

0.0141

#

4

6

55

0

17

82

Ind

0.0242

0.0231

0.0336

0.0078

0.0104

0.0208

#

27

31

41

8

11

118

Ind

0.0000

0.0027

0.0010

0.0000

0.0009

0.0010

#

0

3

1

0

1

5

Ind

0.0008

0.0049

0.0028

0.0000

0.0009

0.0021

#

1

5

3

0

1

10

Ind

0.0108

0.0418

0.0051

0.0010

0.0065

0.0140

#

10

55

7

1

5

78

Ind

0.1148

0.1969

0.0007

0.0142

0.0390

0.0768

#

107

258

1

14

31

411

Ind

0.0000

0.0000

0.0082

0.0009

0.000

0.0020

#

0

0

10

1

0

11

Ind

0.0157

0.0110

0.0172

0.0306

0.0144

0.0173

#

15

13

23

30

11

92

Ind

0.0054

0.0107

0.0000

0.0000

0.0107

0.0054

#

5

12

0

0

9

26

Ind

0.0000

0.0000

0.0000

0.0000

0.0019

0.0004

#

0

0

0

0

2

2

Sharptailed
Grouse

Ind

0.0060

0.0000

0.0020

0.0013

0.0033

0.0025

#

5

0

2

1

3

11

Sandhill
Crane

Ind

0.0058

0.0000

0.0228

0.0000

0.0000

0.0063

#

7

0

30

0

0

37

Ind

0.0000

0.0000

0.0000

0.0000

0.0042

0.0007

#

0

0

0

0

3

3

Ind

0.0000

0.0017

0.0000

0.0000

0.0000

0.0004

0

2

Lynx

Hare

Wolf

Bear
Red
Squirrel
Ptarmigan

Beaver

Porcupine

#
0
2
0
0
Ind= Average individuals observed per day, # = Total number of individuals observed.
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Average # Individuals per Camera

Average # Individuals per Day
Species

Species
Figure 5: Average number of individuals observed across all cameras by species (n=888).
Number of individuals is indicated by n.

Date
Figure 6: Species observed by date on cameras on legacy and modern 2D seismic lines
(n=181). Number of days observed is indicated by n.
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Species
Species

Date
Figure 7: Species observed by date on cameras on 3D seismic lines (n=385).
Number of days observed is indicated by n.

Date
Figure 8: Species and traffic observed by date on cameras on both the E-W and N-S winter
roads (n=173). Number of days observed is indicated by n.

Husky Oil Operations Limited
2012/2013 Wildlife Survey and
Habitat Suitability Modeling Results

Page 18

Species
Species

Date
Figure 9: Species observed by date on cameras on the all-season access road (n=55).
Number of days observed is indicated by n.

Date
Figure 10: Species observed by date on cameras on natural corridors (n=94).
Number of days observed is indicated by n.
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Table 6: Number of Photographs and Camera Days
Linear Corridor Type

Cameras

Photographs

Total Camera Days

2D Seismic
3D Seismic

8
9

2134
2985

1033
1237

Winter Road

9

1437

1247

All-Season Road

7

453

586

Natural Corridor

7

1178

937

4.5

Species Specific Results

Species specific results include those species identified as Valued Components (see Table 3),
as well as other small mammals and birds observed at relatively high numbers during the winter
track survey.
4.5.1
Woodland Caribou Boreal Population
Boreal Woodland Caribou Winter Track Survey Results
The highest average caribou track density was recorded in the black spruce-tamarack habitat
type, with a density of 0.07 tracks/km/day (Figure 11). This was followed by the mixedwood
forest with track density of 0.02 tracks/km/day. Incidental sightings by observers and Husky
crews indicate the lichen bog habitat is highly utilized by caribou and is an important component
of winter caribou habitat. Although caribou occurrences were low overall, the findings of higher
track densities within black spruce habitat and incidental sightings within the lichen bog habitat
is consistent with a study on boreal caribou in the Deh Cho region, which found the strongest
associations between caribou occurrences and black spruce-lichen habitats (Gunn et al. 2004).
A relatively small proportion of lichen bog habitat occurs in the study area. However, this habitat
becomes more common within the Husky lease south of the current study area. It is
recommended to expand the local study area in subsequent years of study to obtain larger
sample sizes from the various habitat types underrepresented in the current study area.
This winter use of this lichen bog habitat was particularly noted from incidental observations of
caribou and sign in areas where the lichen bog habitat was interspersed with small lakes within
the Husky leases immediately south of the current LSA. In these areas, the shorelines of the
small lakes provide other forage opportunities on Equisetum in addition to the terrestrial lichen
cover of the surrounding black spruce and lichen bogs. In addition, the sparse or patchy black
spruce stands characteristic of these lichen bogs and surrounding the small lakes, may also
provide both cover and forage on arboreal lichens.
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1.4
1.2
1.0
0.8
0.6
0.4
0.2

Density
Track
(tracks/km/day)
Density (tracks/km/day)
Track

0.0

White
Spruce

Mixed
Wood

Deciduous

Regen.
Mixed
Wood

Riparian
Shrub

Black
Spruce

Habitat Class
Habitat
Class

Regen.
Black
Spruce

Lichen
Bog

Wetland

Water

Figure 11: Mean caribou track density (tracks/km/day) by habitat type. Error bars indicate 1
standard deviation from the mean.
Boreal Woodland Caribou HSI Results
Variables considered for assigning values of habitat suitability include:
-

cover type

-

stand age

-

cover density

-

distance to edge habitat

-

distance to human activity

Nine terrestrial habitat types were defined from grouping ELC types. A value was then assigned
to each of these nine terrestrial habitat types based on the winter track survey, incidental
observations and a literature review of habitat selection by woodland caribou (Table 7).
Generally, the woodland caribou is suggested to rely mainly on terrestrial lichens, particularly
during the winter period as they dig craters to reach lichens covered by the snowpack (Côté and
Doyon 2004). This importance of terrestrial lichen indicated lichen bogs are the highest value
habitat for caribou in the study area. Black spruce-tamarack habitats were considered high
value due to relatively high terrestrial lichen cover and also high arboreal lichen cover, which
becomes increasingly important as snow depth increases and foraging on terrestrial lichens is
limited. Additionally, graminoid wetlands were also considered high value habitat due to offering
additional forage opportunities on Equisetum and sedges. The lowest value habitat type was
regenerating mixedwood, followed by regenerating black spruce-tamarack, riparian willow and
deciduous forest. These habitats were generally considered to have the lowest terrestrial and
arboreal lichen cover.
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Arboreal lichen cover for winter forage was assumed to increase with stand age. In the
Recovery Strategy for the Woodland Caribou, Boreal Population in Canada (EC 2012), naturally
disturbed habitat is defined for caribou to include areas burned within the past 40 years.
Consequently, the value of a forest stand was considered to increase with stand age and
assumed arboreal lichen cover. Stand age was calculated as years since last fire or clearing.
While modelling caribou habitat in western Newfoundland, Côté and Doyon (2004) assumed
terrestrial lichen biomass to be highest in intermediate cover densities due to both shade
tolerant and intolerant species being relatively abundant and also due to the high abundance of
windthrows, which provide additional lichen resources. We also assumed intermediate cover
densities or open forest had the highest suitability value. Sparsely forested areas were
considered to be high value due to assumed older stand age and openings for high terrestrial
lichen cover. Densely forested areas were assumed to have less value as they are typically
younger stands, shaded and with lower relative terrestrial and arboreal lichen cover.
Habitat requirements for woodland caribou can also be influenced by the avoidance of predators
and their alternative prey (Côté and Doyon 2004, Bergerud 1985). Preference of moose for
deciduous shrubs in young and regenerating stands following clearing or fire may increase
predator abundance in these areas. Thus, the potential increase in bear and wolf predation on
caribou as secondary prey may reduce the value of the habitat within certain distances from the
edge of cleared areas or linear corridors into the adjacent habitat. In the Recovery Strategy for
the Woodland Caribou, Boreal Population in Canada (EC 2012), disturbed habitat is defined for
caribou to include areas within 500 metres of anthropogenic features, including seismic lines.
Thus, the highest value habitat for boreal woodland caribou is considered to be areas greater
than 500 m from edge habitat created from linear corridors or forest clearing. Accordingly,
clearings and linear corridors were assigned the lowest value for edge habitat.
Human activity in the exploration leases is increasing to include all-season operations. The allseason road constructed in winter 2012/2013 was the first of what may become continued and
increasing year round activity in the area. This activity and associated stimuli may decrease use
by caribou and value of the habitat. Dryer et al. (2002) found caribou tended to avoid roads,
especially during the late winter months when daily traffic rates were highest during the study.
Thus, areas greater than 500 m from continued human activity were considered to have the
highest value. Conversely, areas near human activity, such as the well sites and all-season road
were assigned the lowest activity value.
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Table 7: Boreal Woodland Caribou Habitat Quality
Habitat
Quality
1 (very high)
2 (high)

3 (moderate)

4 (low)
5 (very low)
6 (nil)

Description
Lichen Bog: High terrestrial lichen cover; Old stand age; Sparse to Open cover density of
tamarack and black spruce; >500 m from continued human activity
Black Spruce - Tamarack: High terrestrial and arboreal lichen cover; Old stand age; Sparse
to open cover density
Graminoid Wetland: High Equisetum and sedge component provides forage along wetland
and lake margins; Close proximity to cover of black spruce and tamarack stands for cover
Mixedwood: Moderate cover terrestrial and accessible arboreal lichens; Intermediate to
old stand age; Moderate to open cover density or
Mature White Spruce: Low cover of terrestrial and accessible arboreal lichens;
Intermediate to old stand age; Open to dense cover density
Deciduous Forest: Low terrestrial and arboreal lichen cover; Young to intermediate stand
age; Dense to open cover density
Riparian Willow: Low cover of terrestrial and arboreal lichens or
Regenerating Black Spruce or Tamarack; Young stand age; Sparse to dense cover density
Regenerating Mixedwood or Deciduous Forest: Low terrestrial and arboreal lichens; Young
stand age; Sparse to dense cover density

Modelling results indicate that approximately 5% of the RSA is comprised of very high quality
boreal woodland caribou habitat, which is reduced to 4.5% when human disturbances are
included in the model (Table 8, Figure 12 and Figure 13). Burned areas and 3D seismic resulted
in the greatest reduction in habitat quality, followed by roads and 2D seismic. The greatest
decrease to caribou habitat with disturbance was to the moderate quality habitat class, while
there was little reduction in the very high and high quality caribou habitat. With human
disturbance included in the model, the area of the RSA comprised of low and very low quality
habitat increased from approximately 8% to 21%. This large reduction in the area moderate
quality habitat and increase in low quality habitat is primarily due to the location of the 3D
seismic project in mostly moderate quality habitat and the reduction of the value of the habitat
within 500 m of the seismic project area into the low or very low habitat quality class.
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Table 8: Boreal Woodland Caribou Habitat Quality within the Local and Regional Study Areas
Habitat
Quality
1 (very high)
2 (high)
3 (moderate)
4 (low)
5 (very low)
6 (nil)

LSA
Habitat
Area (ha)
2,945
25,751
16,446
688
9,826
8,085

Habitat in
LSA (%)
4.6
40.4
25.8
1.1
15.4
12.7

RSA Habitat
Habitat in
Area (ha)
RSA (%)
without
without
Disturbance Disturbance
46,200
5.2
26,274
3.0
271,877
30.8
27,547
3.1
40,239
4.6
469,611
53.3
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RSA Habitat
Area (ha) with
Disturbance
39,474
20,227
152,300
122,602
62,185
484,952

RSA Habitat
(%) with
Disturbance
4.5
2.3
17.3
13.9
7.1
55.0
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Figure 12: Boreal woodland caribou HSI map without disturbance.
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Figure 13: Boreal woodland caribou HSI map with disturbance.
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Average # Individuals per Day

Average # Individuals per Camera

Boreal Woodland Caribou
Camera Trap Survey Results
Caribou were observed on all linear
corridor types except all-season roads
(Figure 14, Figure 15). The highest
caribou occurrences were on the winter
roads, the majority of which occurred
following 13 June 2013 on a single
camera, HC22. The high number of
caribou observed on the winter roads are
likely a result of the location of the winter
roads near high quality caribou habitat
(see HSI model, Figure 12). Natural
corridors had the second highest caribou
observations, also mainly due to a single
camera, HC03, which was also located
in high quality caribou habitat just south Figure 14: Caribou observed on a natural corridor.
of the winter road.

Linear Corridor Type
Figure 15: Average number of caribou individuals by linear corridor type (n = 82). Number of
individuals per linear corridor type is indicated by n.
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4.5.1
Woodland Caribou Northern Mountain Population
The highest potential for encountering woodland caribou belonging to the northern mountain
population is in the southern portion of the EL near the Mackenzie Mountains in the southwest
portion of the RSA (Figure 13). High quality caribou habitat was indicated in portions of the
valleys in the modeling of this area, but a specific model for the northern mountain population
was not completed due to lack of data for this area. Both northern mountain and boreal caribou
are considered nationally significant populations of the woodland caribou based on the
COSEWIC 2002 assessment (Thomas and Gray 2002). The range of the northern mountain
caribou extend from the Yukon east into the Northwest Territories to the Mackenzie Mountains.
The northern mountain population tends to spend their summers in the alpine and subalpine
zones of the mountains and winter at lower elevations (Thomas and Gray 2002). The
Management Plan for the Northern Mountain Population of Woodland Caribou in Canada (2012)
indicates northern mountain caribou potentially occurring in the southern portion of the EL
belong to the Redstone herd. The current data collection locations within the study area are
within the boreal caribou range and near associated preferred habitat northeast of the
Mackenzie Mountains, and thus all caribou encountered during the study have been assumed to
belong to the boreal population.
4.5.2
Moose
Moose Winter Track Survey Results
Moose tracks were recorded in seven of the nine terrestrial habitat types surveyed. Moose
observations differed between habitat types (KW-ANOVA, x2= 32.22, df=9, p=<0.001). The
mixedwood, deciduous, and regenerating mixedwood habitats were significantly different from
black spruce habitat (Figure 16). The highest average track density was recorded in the riparian
shrub habitat type, with a density of 1.53 tracks/km/day and occurring in 9.5% of segments.
This was followed by regenerating deciduous forest habitat with track density of 0.95
tracks/km/day and occurring in 19% of segments. These findings are consistent with moose
habitat association studies in the Norman Wells, Fort Good Hope, and Tulita areas, which found
higher densities of moose in willow/alder habitat and in burned areas (Latour 1992, MacLean
1994a & 1994b, Veitch et al. 1995, Swallow et al. 2003).
Deciduous forest stands and graminoid wetlands also showed moderate use with densities of
0.36 tracks.km/day. Mixedwood stands showed similar use with track densities of 0.31
tracks/km/day and occurring in 6.9% of segments. Black spruce- tamarack forest was used less
with densities of 0.10 tracks/km /day. No tracks were found in white spruce forests or lichen
bogs.
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Figure 16: Mean moose track density (tracks/km/day) by habitat type. Error bars indicate 1
standard deviation from the mean.

Moose HSI Results
Variables considered for assigning values of habitat suitability include:
-

cover type

-

stand age

-

cover density

-

distance to edge habitat

Winter moose habitat utilization varies from region to region. However, the highest value moose
winter habitat is generally considered to be areas with high deciduous shrub and young
deciduous tree forage with nearby mature forest to offer security cover and shelter.
As with caribou, when modelling moose habitat, a value was assigned to each of the nine
terrestrial cover types based on the winter track survey results, incidental observations and a
literature review of habitat selection by moose (Table 9). In winter, the most commonly
consumed food includes willow and paper birch (ABC 2004). Latour (1992) suggested moose
favoured the dense stands of willow and alder along the small streams and rivers in the area
and along the shoreline to the Mackenzie River and associated islands. Incidental observations
of moose during the winter track survey and traditional knowledge also indicated the importance
of the islands and shrub habitat associated with the Mackenzie River in the winter.
This importance of these preferred areas was further shown by the observed highest track
densities in riparian shrub habitat during winter track surveys. Regenerating deciduous forests,
which also provide deciduous shrub browse, were also found to be of high value. Mature
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deciduous and mixedwood forests and graminoid wetlands also had moderate value. Mature
deciduous and mixedwood forests may offer security cover. The lowest value habitat type was
mature white spruce stands and open lichen bog habitat. These habitats were generally
considered to have the lowest preferred forage.
In addition to riparian shrub habitat, young forest stands generally have the highest component
of deciduous shrubs and regenerating deciduous trees. Accordingly, in a study west of Norman
Wells, Latour (1992) found the highest densities of moose in 20 year burns. Consequently, the
value of a forest stand was considered to decrease with increasing stand age. Stand age was
calculated as years since last fire or clearing.
Habitat requirements for moose are influenced by snow, predators and selection of habitat for
security cover. In late winter and as snow depth increases, foraging in open habitats decreases
and use of closed canopy forests increases (ABC 2004, Peek et al. 1976, McNicol and Gilbert
1980, Doerr 1983, Hundertmark et al. 1990). Closed canopy forests were typically dense
mixedwood or deciduous forests in our study area. These mixedwood and deciduous stands
offer little cover when very young, but rapidly increase to very dense at approximately 20 to 40
years. Consequently, the cover density was assigned the highest value in young and
intermediate stands and decreases in value with cover density and age. Sparse and open
forests, and lichen bogs had the lowest cover density value.
Moose show preference for deciduous shrubs in young and regenerating stands following
clearing or fire. In late winter and as snow depth increases use of edge habitat by moose
increases (ABC 2004, Peek et al. 1976, McNicol and Gilbert 1980, Doerr 1983, Hundertmark et
al. 1990). Moose are regularly observed using linear corridors and edges for movement and
foraging, but they also utilize interior habitat adjacent to these areas for foraging and cover. In
northern Ontario, moose were found to feed up to 260 m from edge habitat when densities were
high (ABC 2004, Hamilton et al. 1980). Thus, the highest value was assigned to edge habitat
created from linear corridors or forest clearing. Since moose also use adjacent habitats, areas
along clearings and edge habitat were assigned decreasing values relative to distance from the
edge.
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Table 9: Moose Habitat Quality
Habitat
Quality
1 (very high)
2 (high)
3 (moderate)

4 (low)

5 (very low)
6 (nil)

Description
Riparian Willow: High cover of preferred willow and alder; Moderate to dense forest
cover within 100m
Regenerating Mixedwood: High cover of preferred shrub and deciduous tree browse;
Young stand age; Dense forest cover within 100m;
Mixedwood or Deciduous Forest: Moderate cover of preferred deciduous shrub and
tree browse; Young to mature stand age; Moderate to dense cover density or
Graminoid Wetland: Moderate cover of preferred shrub browse; Dense forest cover
within 100m
Regenerating Black Spruce or Tamarack: Moderate to high cover of preferred shrub
browse; Young stand age; Sparse to dense cover or
White Spruce: Low cover of preferred shrub browse; Intermediate to old stand age;
Open to dense cover density
Black Spruce - Tamarack: Moderate cover of preferred shrub browse; Intermediate
stand age; Open to dense cover density
Lichen bog: Low cover of preferred shrub browse; Sparse to open forest

Modelling results indicate that there is an increase in both high and very high quality moose
habitat within the RSA following temporary human disturbance, from approximately 5.5% to
15.5% (Table 10, Figure 17 and Figure 18). The highest quality habitat areas are generally
associated with the islands in the Mackenzie River, flats of willow habitat along the shores of the
river and narrow bands around wetlands and along creeks and drainages. Burned areas and
edge creation resulted in the greatest increase in habitat quality for moose.
Table 10: Moose Habitat Quality within the Local and Regional Study Areas
Habitat
Quality
1 (very high)
2 (high)
3 (moderate)
4 (low)
5 (very low)
6 (nil)

LSA
Habitat
Area (ha)
2,316
2,664
16,756
9,300
24,339
8,366

Habitat in
LSA (%)
3.6
4.2
26.3
14.6
38.2
13.1

RSA Habitat
Habitat in
Area (ha)
RSA (%)
without
without
Disturbance Disturbance
8,220
0.9
40,214
4.6
219,558
24.9
449,939
51.0
105,549
12.0
58,250
6.6
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RSA Habitat
Area (ha) with
Disturbance
47,133
90,644
208,499
380,544
97,342
57,558

RSA Habitat
(%) with
Disturbance
5.3
10.3
23.6
43.2
11.0
6.5
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Figure 17: Moose HSI map without disturbance.
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Figure 18: Moose HSI map with disturbance.
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Average # Individuals per Day

Average # Individuals per Camera

Moose Camera Trap Survey
Results
Moose were observed on all corridor types
with the highest number of observations
on winter roads, closely followed by 2D
and 3D seismic (Figure 19 and Figure 20).
Unlike caribou, moose observations were
more equally distributed between camera
locations. This more equal distribution is
likely due to the increased habitat quality
following edge creation (see HSI model,
Figure 18). Photos occasionally captured
moose browsing along the man-made
corridors, which is consistent with the
increase in habitat quality with disturbance
in the model.
Figure 19: Moose and calf observed along a 2D
seismic line.

Linear Corridor Type
Figure 20: Average number of moose by linear corridor type (n = 118). Number of individuals
per linear corridor type is indicated by n.

Husky Oil Operations Limited
2012/2013 Wildlife Survey and
Habitat Suitability Modeling Results

Page 34

4.5.3
Wolverine
Wolverine Winter Track Survey Results
Wolverine tracks were recorded in three of the nine terrestrial habitat types surveyed. There
was no difference found in wolverine track density between habitat types due to the small
sample size. Wolverines were found in regenerating black spruce-tamarack forest, black
spruce-tamarack forest and mixedwood forest with track densities of 0.06, 0.02 and 0.01
tracks/km/day, respectively (Figure 21).
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The observation of only a few wolverine tracks is consistent with the generally low densities of
wolverine over large areas. The relatively large home ranges used by wolverines, ranging from
50 to 1500 km2 (Lee and Niptanatiak 1993, COSEWIC 2003), may account for the low number
of observations and the lack of a strong association with a particular habitat type.
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Figure 21: Mean wolverine track density (tracks/km/day) by habitat type. Error bars indicate 1
standard deviation from the mean.
Wolverine HSI Results
Only preliminary modelling of wolverine habitat suitability was completed because they
generally occur in low densities, range over large areas and use a number of habitats. Thus,
the use and suitability of their habitat in a specific area such as the RSA is difficult to determine
without extensive data collection in an area to validate the results of the model. Current data on
wolverine habitat utilization in the area is limited. Future detailed and area specific modelling
will occur after further surveys are completed and more data becomes available. Variables
considered for assigning values of wolverine habitat suitability generally include:
-

cover type

-

elevation

-

ungulate habitat value
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-

cover density

-

stand age

-

distance to edge habitat

-

human activity

Wolverines are opportunistic feeders generally thought to rely on scavenging on ungulate
carcases as a primary food source. Existing models are generally for mountainous areas and
typically assign high value to habitats at high elevations, low human population densities, low
road densities, high snowpack and steep slopes (Danzinger 2011). Topography is relatively
gentle in the study area and across much of the low plateau between the Mackenzie Mountains
and the Mackenzie River, but local knowledge indicates wolverine have been historically
abundant through this area. Consequently, without considering elevation and slope, the highest
value wolverine habitat in the RSA is considered to be areas with high ungulate use, high cover
density, interior habitat and areas further from human activity (Table 11).
Table 11: Wolverine Habitat Quality
Habitat
Quality
1 (high)
2 (moderate)
3 (low)
4 (nil)

Description
High quality ungulate habitat; Mature coniferous or mixedwood forest; Moderate to
dense cover; >500m from edge habitat and human activity
Moderate quality ungulate habitat; Intermediate to mature stand age; Open cover
density
Low Quality Ungulate Habitat; Sparse forest, lichen bogs and open habitats; Open
cover density
Unsuitable Habitat for Ungulates; Recent burns; Cleared areas or seismic lines; Areas
near edge habitat; areas near human activity

Without consideration for human disturbance, elevation and slope, examination of the current
LSA and RSA for habitat quality for wolverine indicates that the majority of both the LSA and
RSA are comprised of high quality wolverine habitat (Table 12). However, after future modelling
in the RSA it is likely that burned areas and edge creation will result in a decrease in habitat
quality, with much of the area occurring within 500 m of edge habitat.
Table 12: Wolverine Habitat Quality within the Local and Regional Study Areas
Habitat
Quality
1 (high)
2 (moderate)
3 (low)
4 (nil)

LSA Habitat
Area (ha)

Habitat in LSA
(%)

38,995
2,479
5,262
17,006

61.2
3.9
8.3
26.7

RSA Habitat
Area (ha)
543,429
4,087
76,848
257,380
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Average # Individuals per Day

Average # Individuals per Camera

Wolverine Camera Trap
Survey Results
Five wolverines were observed along
linear corridors, three on 3D seismic
lines, and one each on a winter road
and natural corridor (Figure 22,
Figure 23). Although only a small
number of individuals were observed,
this data suggests that wolverines
use man-made linear features as
travel corridors in the EL. This is
consistent with a study in the boreal
forest in northern Alberta and British
Columbia, which found that all
wolverines in the study altered their
lines of travel onto encountered linear
corridors with compacted snow, such
as snowmobile trails (Wright and
Ernst 2004). Wolverines tend to avoid Figure 22: Wolverine observed on a winter road.
areas with human activity such as
roads (Austin et al. 2000). This is consistent with the lack of observations along the all-season
road, as well as the single observation of a wolverine occurring on the winter road after road use
stopped for the spring.

Linear Corridor Type
Figure 23: Average number of wolverine individuals by linear corridor type. Total number of
individuals per linear corridor type is indicated by n.
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4.5.4
American Marten
Marten Winter Track Survey Results
American marten observations differed between habitat types (KW-ANOVA , x2=19.66, df=9,
p=0.020); however, pairwise comparisons at an alpha level of 0.05 showed no differences
between habitat types (p>0.10). White spruce habitat contained the highest proportion of
segments with marten observations, 27.6%, as well as the highest average track density at 2.03
tracks/km/day (Figure 24). Black spruce and regenerating black spruce habitats had lower
proportions of marten observations, 14.0% and 14.1%, respectively, with black spruce showing
the widest range in track densities.
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Figure 24: Mean American marten track density (tracks/km/day) by habitat type. Error bars
indicate 1 standard deviation from the mean.
Marten HSI Results
Variables considered for assigning values of habitat suitability include:
-

cover type

-

stand age

-

cover density

-

distance to edge habitat

-

distance to human activity

Nine terrestrial habitat types were defined from grouping ELC classes. A value was then
assigned to each of these nine habitat types based on the winter track survey results, and a
literature review of habitat selection by American marten (Table 13). Marten are suggested to
prefer mature stands, particularly in coniferous or mixedwood forests (Payer and Harrison 2003,
Godbout and Ouellet 2008). Mature forests generally have taller trees and more snags, standing
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dead trees, than younger forests and provide arboreal hiding and resting spots for marten
(Payer and Harrison 2003). However, Latour et al. (1992) found that there was no habitat
preference shown between mature black spruce dominated forest and a 21 year old
regenerating burn near Norman Wells, NT. Following their preference for mature forests, marten
prefer sites with coarse woody debris on the forest floor and higher canopy cover (Smith and
Schaefer 2002, Payer and Harrison 2003). Marten tend to avoid human disturbances such as
logged areas and roads (Godbout and Ouellet 2008). Forest edges also tend to be avoided,
particularly when there is less than 100 m between open patches (Hargis et al. 1999).
The presence of coarse woody debris provides both hunting and resting sites for marten
(Wilbert et al. 2000, Andruskiw et al. 2008). The main diet of American marten generally
consists of small rodents such as vole, mice, and squirrels (Bull 2000). However, during the
winter when those small prey species may be less abundant, marten may utilize larger prey
such as snowshoe hare (Buskirk and Ruggiero 1994). Marten show greater hunting success in
mature forests even though prey density may be similar in younger forests (Andruskiw et al.
2008). The presence of increased cover also provides more protection for marten prey species,
and so they may select habitat that provides a balance between prey abundance and protection
from predators, for both themselves and prey species (Godbout and Ouellet 2008).
Resting sites are also an important part of habitat selection for American marten (Wilbert et al.
2000). Marten have few physiological adaptations to cold and thus must thermoregulate through
behavior. The choice of resting sites, above or below the snow cover, is dependent on
temperature and fresh snowfall. Subnivean resting places more likely occur in spruce and often
are used if snow has recently fallen, which is more difficult for marten to move over than harder
crusts of snow (Wilbert et al. 2000). As temperatures drop marten choose subnivean resting
places mainly in air spaces left from course woody debris or the lower branches of living trees.
During warmer temperatures marten will rest on branches above the snow line. Thus, increased
cover density, both in the canopy and on the ground surface, not only provide spaces to
thermoregulate (Wilbert et al. 2000), but also protection from both avian and terrestrial predators
(Godbout and Ouellet 2008) as well as habitat for prey species (Andruskiw et al. 2008).
A preference for mature coniferous forest is supported by the winter track survey results. Mature
white spruce forest has the highest value due to stand age, the presence of woody debris, and
dense cover. Mixedwood and black spruce forests have moderate value since both habitats are
also mature forest with similar structure to white spruce forest, but show a lower average track
density. Regenerating forest habitats and graminoid wetland were assigned a low habitat quality
value. Graminoid wetlands were assigned a lower value than what would be indicated by the
track densities alone. The relatively high track density in graminoid wetland is not consistent
with the literature on marten habitat preference, which indicates that it would be a low quality
habitat. Marten home range size increases with increased presence of poor quality habitat
(Smith and Schaefer 2002, Godbout and Ouellet 2008), and thus tracks may be seen in low
quality habitat due to travel between patches of higher quality habitat (Nams and Bourgeois
2004). Deciduous forest, riparian willow and lichen bog were assigned the lowest habitat values.
The high track densities of a possible prey species, snowshoe hare, in the deciduous forest
could indicate that this may be useful habitat for marten, however the high track densities of lynx
and the lack of any marten observations could indicate the risk of predation is too high for this
area to be preferable habitat. Riparian willow and lichen bog habitats both lack sufficient tree
structure to be suitable habitat for marten.
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Table 13: American Marten Habitat Quality
Habitat
Quality
1 (high)

Description
Mature White Spruce: High quality coarse woody debris; Intermediate to old stand
age; Open to dense cover density

2 (moderate)

Mixedwood: High to moderate quality coarse woody debris; Intermediate to old stand
age; Moderate to open cover density or
Black Spruce - Tamarack: Moderate quality coarse woody debris; Intermediate stand
age; Open to dense cover density

3 (low)

Regenerating Mixedwood or Deciduous Forest: Moderate to low quality coarse woody
debris; Young stand age; Sparse to dense cover density or
Regenerating Black Spruce or Tamarack: Moderate to low quality coarse woody debris;
Young stand age; Sparse to dense cover density or
Graminoid Wetland: Lack of suitable tree structure for cover; Close proximity to cover
of black spruce and tamarack stands for cover

4 (nil)

Deciduous Forest: Moderate to low quality coarse woody debris; Young to
intermediate stand age; Dense to open cover density or
Riparian Willow: Lack of suitable tree structure for cover; Intermediate to dense tall
shrub cover density or
Lichen Bog: Lack of suitable tree structure for cover; Old stand age; Sparse to Open
cover density of tamarack and black spruce

Modelling results indicate there is a slight decrease in high quality American marten habitat with
human disturbance, from approximately 33% to 29% of the RSA (Table 14, Figure 25 and
Figure 26). This high quality area is mostly comprised of high cover density of the black sprucetamarack habitat. The greatest reduction in habitat quality for marten was due to burned areas,
and the associated loss of suitable stand structure. Approximately 31% of the RSA is comprised
of low quality habitat.
Table 14: American Marten Habitat Quality within the Local and Regional Study Areas
Habitat
Quality
1 (high)
2 (moderate)
3 (low)
4 (nil)

LSA
Habitat
Area (ha)
1,790
38,995
11,586
11,372

Habitat in
LSA (%)
2.8
61.2
18.2
17.8

RSA Habitat
Habitat in
Area (ha)
RSA (%)
without
without
Disturbance Disturbance
292,305
33.2
200,705
22.8
111,455
12.6
277,271
31.4
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Area (ha) with
Disturbance
254,224
234,459
114,029
279,022

RSA Habitat
(%) with
Disturbance
28.8
26.6
12.9
31.6

Page 40

Figure 25: American marten HSI map without disturbance.
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Figure 26: American marten HSI map with disturbance.
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Marten Camera Trap Survey
Results
Marten were observed at low numbers
along all corridor types except the allseason road (Figure 27, Figure 28).
Linear corridors and roads are generally
assumed to decrease the habitat quality
for marten (see HSI model, Figure 26)
since they are thought to avoid human
activity and edges. Thus, it is surprising
that the second highest number of
observations were along winter roads,
particularly
because
two
of
the
observations were during the period of
time when the trucks were active on the
roads (Figure 8).

Average # Individuals per Day

Average # Individuals per Camera

Figure 27: American marten on edge of winter road.

Linear Corridor Type
Figure 28: Average number of marten individuals by linear corridor type (n = 10). Number of
individuals per linear corridor type is indicated by n.
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4.5.5
Snowshoe Hare
Snowshoe hare were included in this analysis due to their importance as the main prey species
for Canada Lynx. A HSI model without disturbance was completed to serve as the basis for the
Canada Lynx HSI modeling.
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Hare Winter Track Survey Results
Snowshoe hare tracks were recorded in all of the nine terrestrial habitat types surveyed. Hare
observations differed between habitat types (KW-ANOVA, x2= 328.72, df=9, p=<0.001).
Deciduous forest had observations of hare tracks occurring in 100% of segments and higher
average track density than other habitat types, at 56.7 tracks/km/day. Hare track density in
deciduous forest was statistically different from all other habitat types except white spruce
(Figure 29). Hare were present in over 50% of the segments in the white spruce, mixedwood,
deciduous, and riparian shrub habitats with track densities of 26.5, 23.2 and 11.6 tracks/km/day,
respectively. Hare were also relatively common in the regenerating deciduous or mixedwood
forest with track density of 13.4 tracks/km/day and occurring in 47.6% of segments.
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Figure 29: Mean snowshoe hare track density (tracks/km/day) by habitat type. Error bars
indicate 1 standard deviation from the mean. Habitat types labeled with different letters were
significantly different in a non-parametric multiple comparison test following a significant nonparametric analysis of variance.
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Hare HSI Results
Variables considered for assigning values of habitat suitability include:
-

cover type

-

stand age

-

cover density

Habitat suitability was indicated by a value assigned to each of the nine terrestrial habitat types
based on the winter track survey results, and a literature review of habitat selection by
snowshoe hare (Table 15). Snowshoe hare have been suggested to primarily select habitat
based on dense understory cover, and secondarily based on palatable vegetation present
(Hodges 2000, Murray 2003). Dense understory cover provides protection from predators and is
often associated with increased food availability.
The preference for habitat with dense understory cover can be seen in the observed track
densities from the winter track surveys. Deciduous forest in the study area is generally of
intermediate age and has high stand density. Mature white spruce and mixedwood forests were
also of high value. These mature forests generally have lower understory density than
deciduous forest but still provide cover from predators due to the evergreen vegetation, and
they also contain palatable winter browse. Regenerating mixedwood and deciduous forest and
riparian shrub habitats were found to be of moderate value. These habitats have slightly less
cover than the high quality habitats, but still have palatable winter browse. Black spruce and
regenerating black spruce were of low value due to the general unpalatability of black spruce.
The lowest value habitat types were graminoid wetlands and lichen bogs due to the lack of
suitable cover and winter browse. Graminoid wetland was assigned a lower value than that
indicated by the winter track surveys alone due to the lack of suitable cover or woody browse.
Snowshoe hare primarily eat forbs, grasses, shrub leaves, and woody browse (Hodges 2000).
Woody browse is more commonly consumed in the winter due to the lack of more nutritious
alternatives. Preferred winter browse for snowshoe hare varies by region due to differences in
habitat composition. Snowshoe hare generally prefer deciduous species over coniferous
species for winter browse (Murray 2003). Smith et al. (1988) found that hare in the Kluane,
Yukon region preferred birch and willow over white spruce, while black spruce is generally
considered unpalatable for snowshoe hare (Carreker 1985). In the winter snowshoe hare diets
consist primarily of woody browse ≤3 mm in diameter (Carreker 1985). This suggests that
habitats with young, dense, deciduous understory vegetation will be selected for by snowshoe
hare.
Predation is the leading cause of mortality in all ages of snowshoe hare (Hodges 2000, Murray
2003). Predators of the snowshoe hare include the Canada lynx, red fox, American marten,
goshawk, and great horned owl (Carreker 1985, Hodges 2000, Murray 2003). Dense cover
provides some protection from predation by limiting visual range. Cover may limit vision either
horizontally or vertically depending on what type of predator risk, areal or terrestrial (Carreker
1985, Murray 2003). Edge and open habitat is of lower habitat quality since mortality due to
predation is higher in edge and open habitats (Murray 2003). Local snow accumulation can also
affect habitat selection following the selection for cover (Hodges 2000, Murray 2003). In areas
where snow accumulation is shallow snowshoe hare may select habitat with lower shrub cover
and may dig to access palatable species under the snow. However, where snow accumulation
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is deep habitats with taller understory cover will be selected to allow for winter browsing above
deep snow.
Snowshoe hare populations follow a ~10 year cycle which is linked to both food availability and
predation (Krebs et al. 1995, Stenseth et al. 1997, Krebs et al. 2001). This cycle is characterized
by extreme population fluctuations, which is thought to be in response to snowshoe hare
induced changes in vegetation coupled with lags in predator population density. When hare
populations are high there is greater pressure on vegetation due to feeding activities which
reduces the amount of vegetation available for hare to feed on. As hare start to decline
predation pressure is very high due to the lag in predator population density cycles, causing
faster declines in hare populations. A similar principle is present in increasing hare populations,
where vegetation has recovered allowing for increased hare reproduction and predation
pressure is relatively low due to the lag between the prey and predator cycle. Snowshoe hares
do not appear to alter their habitat preference during different portions of the population cycle;
however, during peaks in population density hares will expand into less desirable, lower cover
density habitats (Hodges 2000). Following a single season of wildlife surveys little can be
inferred about what stage of the population cycle the snowshoe hare and their dependent
predators are currently in. However, due to the high numbers of hare observed in both the
winter track surveys (Figure 29) and camera trap surveys (described below, Figure 32) it is likely
that snowshoe hare are in a period of high population. Further surveys will present more
information regarding snowshoe hare habitat selection at different stages of their population
cycle.
Modeling results indicate that approximately 8% of the RSA is comprised of high quality
snowshoe hare habitat, and approximately 14% is moderate quality (Table 16, Figure 30). This
low percent of high quality habitat is due to the relative scarcity of pure deciduous stands, which
comprise the highest quality hare habitat. The mixedwood stands, which are more common,
are valued as moderate quality habitat, but can be considered to be the most important habitat
for this species in the RSA. Areas of higher quality habitat are associated with the relatively
rare combination of high cover and palatable forage, which does not preclude the occurrence of
hare in lower quality habitat, as seen in the winter track survey results (Figure 29).
Approximately 40% of the RSA is comprised of low quality habitat due to the high percentage of
black spruce habitat.
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Table 15: Snowshoe Hare Habitat Quality
Habitat
Quality

Description

1 (high)

Deciduous Forest: Young to intermediate stand age; Dense to open cover density; High
quality and quantity of woody browse or
Mature White Spruce: Intermediate to old stand age; Open to dense cover density;
Evergreens provide winter cover; High quantity of woody browse or
Mixedwood: Intermediate to old stand age; Moderate to open cover density;
Evergreens provide winter cover; High quality of woody browse

2 (moderate)

Regenerating Mixedwood or Deciduous Forest: Young stand age; Sparse to dense
cover density; High quality of woody browse or
Riparian Willow: Intermediate to dense tall shrub cover density; High quality of woody
browse

3 (low)

Black Spruce - Tamarack: Intermediate stand age; Open to dense cover density; Low
quality of woody browse or
Regenerating Black Spruce or Tamarack: Young stand age; Sparse to dense cover
density; Low quality of woody browse

4 (nil)

Graminoid Wetland: Close proximity to cover of black spruce and tamarack stands for
cover; Woody browse sparse or absent or
Lichen Bog: Old stand age; Sparse to Open cover density of tamarack and black spruce;
Woody browse sparse or absent

Table 16: Snowshoe Hare Habitat Quality within the Local and Regional Study Areas
Habitat
Quality
1 (high)
2 (moderate)
3 (low)
4 (nil)

LSA
Habitat
Area (ha)
17,135
4,981
31,849
9,778

Habitat in
LSA (%)
26.9
7.8
50.0
15.3

RSA Habitat
Habitat in
Area (ha)
RSA (%)
without
without
Disturbance Disturbance
73,176
8.3
120,826
13.7
353,522
40.1
334,215
37.9
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Figure 30: Snowshoe hare HSI map without disturbance.

Husky Oil Operations Limited
2012/2013 Wildlife Survey and
Habitat Suitability Modeling Results

Page 48

Average # Individuals per Day

Average # Individuals per Camera

Hare Camera Trap Survey
Results
Snowshoe hare were observed on all
corridor types, but in very high numbers
on 2D and 3D seismic lines (Figure 31,
Figure 32). As discussed below, these
patterns are similar to those found in the
winter track survey, with lynx and hare
following similar distribution patterns.
The high numbers of hare in both 2D
and 3D seismic lines can be attributed to
a single camera in both instances, HC29
and HC26 respectively. The influence of
camera placement plus the relatively few
cameras placed in each linear corridor
type may play a role in the comparatively
Figure 31: Snowshoe hare observed on a natural
low numbers observed on the other
corridor.
linear corridor types, where if a single
camera happened to be placed in a high
use zone; it could skew the relative abundances of individuals on those linear corridors.

Linear Corridor Type
Figure 32: Average number of snowshoe hare individuals by linear corridor type (n = 411).
Number of individuals per linear corridor type is indicated by n.
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4.5.6
Canada Lynx
Lynx Winter Track Survey Results
Canada lynx tracks were recorded in six of the nine terrestrial habitat types surveyed and track
densities differed significantly between habitat types (KW-ANOVA, x2=125.15, df=9, p=<0.001).
Deciduous habitat had higher track densities than other habitat types, with a density of 3.53
tracks/km/day, and was statistically different from most other habitat types (Figure 33). The
habitat preference indicated here is similar to that shown by hare with the highest proportion of
observations occurring in deciduous habitat.
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Figure 33: Mean Canada lynx track density (tracks/km/day) by habitat type. Error bars indicate
1 standard deviation from the mean. Habitat types labeled with different letters were significantly
different in a non-parametric multiple comparison test following a significant non-parametric
analysis of variance.
Lynx HSI Results
Variables considered for assigning values of habitat suitability include:
-

cover type

-

stand age

-

cover density

-

snowshoe hare habitat value

-

distance to edge habitat

-

distance to human activity

Nine terrestrial habitat types were defined from grouping ELC classes. A value was then
assigned to each of these nine terrestrial habitat types based on the winter track survey results,
and a literature review of habitat selection by Canada lynx (Table 17). Lynx are suggested to
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select dense understory vegetation (Mowat and Slough 2003) in addition to closed canopy
habitat (Poole et al. 1996). These areas commonly overlap with their primary prey species,
snowshoe hare. Lynx prefer intermediate aged stands with high stand density (Vashon et al.
2008), but tend to select stands with slightly lower densities than snowshoe hare, and so may
not select habitats where hare abundances are highest (Fuller et al. 2007, Fuller and Harrison
2010). This likely maximizes prey access by avoiding areas where both prey density and
escape cover is high which could reduce hunting success. Although lynx show preference for
intermediate aged forest stands with dense understory and avoid large openings, they do utilize
edge habitat for hunting (Ruediger et al. 2000). Lynx can tolerate moderate human activity, but
avoid areas with high disturbances (Poole 2003). Denning does not occur during the winter, but
the presence of suitable denning habitat, areas with large woody debris, in addition to feeding
grounds is an important component of lynx home range (Ruediger et al. 2000). A habitat mosaic
of different aged forest stands is thus important for lynx to provide suitable feeding and denning
habitats year round.
Table 17: Canada Lynx Habitat Quality
Habitat
Quality
1 (high)

Description
Deciduous Forest: High quality snowshoe hare habitat; Young to intermediate stand
age; Dense to open cover density

2 (moderate)

Mixedwood: High quality snowshoe hare habitat; Intermediate to old stand age;
Moderate to open cover density; High quality of hare woody browse or
Regenerating Mixedwood or Deciduous Forest: Moderate quality snowshoe hare
habitat; Young stand age; Sparse to dense cover density or
Riparian Willow: Moderate quality snowshoe hare habitat; Intermediate to dense tall
shrub cover density

3 (low)

Mature White Spruce: High quality snowshoe hare habitat; Intermediate to old stand
age; Open to dense cover density or
Black Spruce - Tamarack: Low quality snowshoe hare habitat; Intermediate stand age;
Open to dense cover density or
Regenerating Black Spruce or Tamarack: Low quality snowshoe hare habitat; Young
stand age; Sparse to dense cover density

4 (nil)

Graminoid Wetland: Unsuitable snowshoe hare habitat; Close proximity to cover of
black spruce and tamarack stands for cover or
Lichen Bog: Unsuitable snowshoe hare habitat; Old stand age; Sparse to Open cover
density of tamarack and black spruce

Canada lynx track densities are generally consistent with habitat selection based upon closed
upper canopies and dense understories, as well as with habitats with hare present. Deciduous
forest has high value is generally of intermediate age and has high stand density. This also
coincides with the high habitat quality value assigned for snowshoe hare. Mixedwood forest,
regenerating mixedwood, and riparian willow were of moderate value. Mature mixedwood
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forests generally have lower understory density than deciduous forest but still provide cover due
to the evergreen vegetation, and they also contain palatable winter browse for hare.
Regenerating mixedwood and riparian willow habitat have slightly less cover than the high
quality habitats, but still have palatable winter browse for hare. White spruce, black spruce and
regenerating black spruce were of low value. Black spruce habitats are low quality for hare due
to the general unpalatability of black spruce and also showed low lynx track densities. White
spruce was given a higher habitat quality value than that indicated by the track survey results
alone due to the suggested lynx preference for dense understory vegetation and the presence
of snowshoe hare in the winter track surveys. The lowest value habitat types were graminoid
wetland and lichen bog habitat due to the lack of suitable cover and winter browse for hare.
Lynx rely on snowshoe hare as their primary prey species, and tend to closely follow the ~10
year population density cycle experienced by the snowshoe hare (Elton and Nicholson 1942,
Poole 1992, Stenseth et al. 1997, Poole 2003). Snowshoe hare experience extreme population
fluctuations in response to both food availability and predation (see Snowshoe Hare section).
Canada lynx are snowshoe hare specialists and are strongly regulated by the population density
cycles experienced by snowshoe hare. Lynx show population growth after a slight lag time when
hare are in a period of population growth. A similar principle occurs during periods of hare
decline, where lynx peak and then start declining following the snowshoe hare. This strong link
between snowshoe hare and lynx population densities also affects lynx habitat selection. The
similarities found between the assigned snowshoe hare and Canada lynx habitat qualities is
consistent with the dependence that lynx has on snowshoe hare. Studies of lynx habitat
selection throughout snowshoe hare cycles indicate that lynx habitat selection does not
significantly change during different portions of the population density cycle (Mowat and Slough
2003) which is consistent with hare habitat selection (Hodges 2000).
There was very little difference in lynx habitat quality following including human disturbance in
the model with approximately 8% of the RSA comprised of high quality habitat (Table 18, Figure
34). The highest quality lynx habitat after modelling is associated with snowshoe hare habitat.
There is approximately 39% of the RSA which is low quality habitat. The difference in response
to 2D and 3D seismic lines is likely due to the 3D seismic occurring mostly in high quality
snowshoe hare habitat, while 2D seismic lines cut across large areas of low quality snowshoe
hare habitat. The presence of the 3D lines in high quality hare habitat would mask any effect of
increased disturbance, either positive or negative, resulting in no measurable change in habitat
quality between the two models within the 3D seismic.
Table 18: Canada Lynx Habitat Quality within the Local and Regional Study Areas
Habitat
Quality
1 (high)
2 (moderate)
3 (low)
4 (nil)

LSA
Habitat
Area (ha)
688
19,637
33,640
9,778

Habitat in
LSA (%)
1.1
30.8
52.8
15.3

RSA Habitat
Habitat in
Area (ha)
RSA (%)
without
without
Disturbance Disturbance
70,236
8.0
158,766
18.0
338,003
38.3
314,729
35.7
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Area (ha) with
Disturbance
70,516
153,782
346,509
310,925

RSA Habitat
(%) with
Disturbance
8.0
17.4
39.3
35.3
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Figure 34: Canada lynx HSI map without disturbance.
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Figure 35: Canada lynx HSI map with disturbance.
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Lynx Camera Trap Survey
Results
Consistent with the track survey results,
the camera trap survey found similar
patterns of lynx observations as
compared to hare. Lynx were observed
on all linear corridor types, most often on
3D seismic lines followed by 2D seismic
lines (Figure 36, Figure 37). These
seismic lines also show the highest
number of hare observations (Figure 32).
However, the cameras with the highest
observations of lynx were not the same
as those which had the highest number
of observations of hare.

Average # Individuals per Day

Average # Individuals per Camera

Figure 36: Canada lynx along a natural corridor.

Linear Corridor Type
Figure 37: Average number of lynx by linear corridor type (n = 78). Number of individuals per
linear corridor type is indicated by n.
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4.5.7
Grey Wolf
Wolf Winter Track Survey Results
Grey wolf (Canis lupus) tracks were recorded in only one of the nine habitat types surveyed. A
significant difference was found in wolf track densities between habitat types (KW-ANOVA,
x2=17.72, df=9, p=0.039). The low number of observations, two, resulted in not all pairwise
comparisons being computed and only indicated a difference between black spruce and
regenerating black spruce habitat (p=0.031). Wolf tracks were observed in only 2.6% of the
regenerating black spruce habitat segments, with an average track density of 0.26
tracks/km/day (Figure 38).
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Figure 38: Mean wolf track density (tracks/km/day) by habitat type. Error bars indicate 1
standard deviation from the mean.
Wolves are large predators that use a wide variety of habitats and prey species depending on
geographic location (Geffern et al. 2004, Carmichael 2007). Regardless of geographic location
primary prey species are large ungulates (Urton 2004, Carmichael 2007). Depending on the
main ungulate prey species, wolves may be either territorial or migratory (Carmichael et al.
2001). Migratory wolves, such as those that follow barren-ground caribou, can travel thousands
of kilometres each year following their prey. Territorial wolves do not travel as much, but they
still have large home ranges that require extensive travel. Home ranges can range from tens to
thousands of square kilometres (Mech and Boitani 2003). Both large topographical features and
human activity can restrict wolf movement (Carmichael et al. 2001, Urton 2004). Wolves tend to
avoid areas within 400 m of more intense human activity (Rogola et al. 2011). However, they
often use trails and cut lines as corridors within their territories as long as these linear features
are only associated with low levels of human activity (Rogola et al. 2001).
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Average # Individuals per Day

Average # Individuals per Camera

Wolf Camera Trap Survey
Results
Wolves were observed only on the winter
road and all-season road (Figure 39 and
Figure 40). Winter road cameras
captured the majority of the wolf
observations. Wolf observations were
always of a lone individual. The wolves
observed were also always travelling
fairly quickly along the roads, with no
stops in front of the camera unlike the
other
predator
species,
which
occasionally stopped in front of the
cameras. Although natural corridors had
no individuals captured by the cameras
they are also likely used as travel
corridors as wolf tracks were often
Figure 39: Grey wolf travelling along a winter road.
observed along the banks of the
Mackenzie River during vegetation
surveys.

Linear Corridor Type
Figure 40: Average number of wolf individuals by linear corridor type (n = 11). Number of
individuals per linear corridor type is indicated by n.
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4.5.8
Black Bear
Black Bear Camera Trap Survey
Results
Black bears (Ursus americanus) were
observed across all linear feature types,
with higher numbers of individuals
observed on the all-season and winter
roads (Figure 41 and Figure 42). Most
commonly black bears were observed by
themselves, but were also observed seven
times with cubs, three times on all-season
access roads, twice on winter roads, and
once each on 2D and 3D seismic.

Average # Individuals per Day

Average # Individuals per Camera

Figure 41: Black bear on edge of all-season
road.

Linear Corridor Type
Figure 42: Average number of bear individuals by linear corridor type (n = 92). Number of
individuals per linear corridor type is indicated by n.
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4.5.9
Grizzly Bear
Grizzly bears (Ursus arctos) once occupied much of North America, but have now been reduced
within Canada to the Yukon, Northwest Territories, British Columbia, and Alberta (PasitschniakArts 1993, Jacques Whitford AZYS, Ltd. 2010). Grizzly bears are large predators that occupy
large home ranges and use a wide variety of habitats and prey species depending on
geographic location. A review of female home range size across North America, for interior
grizzly populations, indicate variations in home range from 73 km2 to 413 km2 (McLoughlin et al.
2000). A study of grizzly populations across North America describes the differences in grizzly
bear diet depending on habitat, with coastal bears eating mainly salmon, and interior bears
eating mainly ungulates (Mowat and Heard 2006). The ungulate species eaten was dependent
on their availability, with caribou being consumed at a higher rate in the central Arctic, as
compared to higher rates of moose consumed within the boreal forest. Incidental observations
indicate that grizzly bear do occur in the area; however both the winter track survey and the
camera trap survey observed no grizzly bear during the first year of data collection.
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4.5.10
Short-tailed Weasel
Short-tailed Weasel Winter Track Survey Results
Short-tailed weasel (Mustela erminea) tracks were recorded in five of the nine terrestrial habitat
types surveyed. No difference was found in short-tailed weasel track density between habitat
types (KW-ANOVA, x2=10.19, df=9, p=0.336). The highest track density was found in
mixedwood forest, with a density of 0.70 tracks/km/day, followed closely by deciduous forest
and regenerating black spruce forest, with densities of 0.54 and 0.48 tracks/km/day,
respectively (Figure 43). Short-tailed weasels were found in 12.5 % of deciduous forest
segments, and 9.2% of mixedwood forest segments.
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Figure 43: Mean short-tailed weasel track density (tracks/km/day) by habitat type. Error bars
indicate 1 standard deviation from the mean.
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Short-tailed weasels use a wide variety of habitat types (Lisgo 1993, Mowat and Poole 2005).
However, Lisgo (1993) found that short-tailed weasels avoided white spruce habitat in Alberta
boreal forest, which is consistent with the results of this winter track survey. Short-tailed weasels
have been found to prefer young to intermediate stands with more open crown closure in
montane areas in winter (Mowat and Poole 2005). Early successional and edge habitats are
also utilized by short-tailed weasel (Lisgo 1993, Mowat and Poole 2005). Habitat use has been
linked to abundance of principal prey species (Lisgo 1993). Short-tailed weasels rely primarily
on small mammals such as voles, lemmings, deer mice, and shrew for winter diet, but are
opportunistic feeders on other mammals (Lisgo 1993).
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4.5.11
American Mink
Mink Winter Track Survey Results
American mink (Neovison vison) were found in four of the nine terrestrial habitat types
surveyed. Differences were found in mink track density between habitat type (KW-ANOVA,
x2=35.18, df=9, p=<0.001). Mink observations differ little between habitat types; however,
regenerating mixedwood habitat was statistically higher than mixedwood and black spruce
habitat (Figure 44). Deciduous forest showed the highest average track density of mink, with
0.54 tracks/km/day.
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Figure 44: Mean American mink track density (tracks/km/day) by habitat type. Error bars
indicate 1 standard deviation from the mean. Habitat types labeled with different letters were
significantly different in a non-parametric multiple comparison test following a significant nonparametric analysis of variance.
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American mink are found across Canada, except the far north, and their preferred habitat and
prey species vary geographically (Lariviere 1999). Mink are semi-aquatic and generally use
habitat close to water bodies, although they may be found in drier environments when food is
abundant. Mink are carnivorous and prey on fish, amphibians, crustaceans, waterfowl,
muskrats, and other small mammals (Lariviere 1999). Gilbert and Nancekivell (1982) found that
mink had snowshoe hare as their primary food source in a stream dominated landscape and
high occurrences of other mammals over aquatic species. This is consistent with the winter
track survey results with the highest track densities for both mink and snowshoe hare in
deciduous forest.
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4.5.12
Red Squirrel
Red Squirrel Winter Track Survey Results
Red squirrels (Tamiasciurus hudsonicus) were recorded in six of the nine terrestrial habitats
surveyed. A significant difference was found in red squirrel track densities between habitat types
(KW-ANOVA, x2=37.24, df=9, p=<0.001). Track densities differed between white spruce and
black spruce habitat, but were not significantly different across other habitat types (Figure 45).
Red squirrels were observed in 27.6% of the segments in white spruce habitat which
corresponded with the highest average track density, 3.69 tracks/km/day.
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Figure 45: Mean American red squirrel track density (tracks/km/day) by habitat type. Error bars
indicate 1 standard deviation from the mean. Habitat types labeled with different letters were
significantly different in a non-parametric multiple comparison test following a significant nonparametric analysis of variance.

Husky Oil Operations Limited
2012/2013 Wildlife Survey and
Habitat Suitability Modeling Results

Page 61

American red squirrels are suggested to prefer coniferous forests, followed by mixedwood and
deciduous forests (Banks et al. 1999). Mature coniferous stands tend to have optimum cover for
nest sites, food storage, and winter snow accumulation (Banks et al. 1999). However, Ransome
and Sullivan (1997) found no difference between old-growth and second-growth coniferous
stand habitat use for red squirrels. Middens and food cashes are used for food storage during
the winter months and can contain enough cones to provide food for up to two seasons (Rubin
2012). They can be located underground, at the base of trees, and under or in dead trees
(Banks et al. 1999). The primary food source for red squirrels consists of conifer seeds but they
are opportunistic feeders as well (Rubin 2012). Spruce species are the preferred coniferous
species used as food, with white spruce
preferred over black spruce (Banks et al.
1999). The preference for white spruce
habitat is consistent with the results of the
winter track surveys.
Red Squirrel Camera Trap
Survey Results
Red squirrels were observed along three
linear corridor types, natural corridors and
2D and 3D seismic (Figure 46). There
were 26 individuals observed across all
linear features, 5 along 2D seismic lines,
12 along 3D seismic lines, and 9 along
natural corridors.

Figure 46: Red squirrel along a natural corridor.

4.5.13
Willow Ptarmigan
Willow Ptarmigan Winter Track Survey Results
Willow ptarmigan (Lagopus lagopus) were found in eight of the nine habitat types surveyed.
Ptarmigan track densities showed a significant difference between habitat types (KW-ANOVA,
x2=113.24, df=9, p=<0.001). Pairwise comparisons indicate that deciduous forest and graminoid
wetland habitats were significantly different from mixedwood and black spruce forests (Figure
47). Average track density was highest in regenerating mixedwood forest, at 8.92
tracks/km/day. The highest proportion of habitat segments containing ptarmigan track
observations were found in deciduous forest and graminoid wetland, 37.5% and 36.4%
respectively.
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Figure 47: Mean ptarmigan track density (tracks/km/day) by habitat type. Error bars indicate 1
standard deviation from the mean. Habitat types labeled with different letters were significantly
different in a non-parametric multiple comparison test following a significant non-parametric
analysis of variance.
Willow ptarmigan use different habitats during
winter than they do during the breeding and
brood rearing seasons. They nest in the
tundra and migrate south of the treeline to
overwinter, often in clumps of willow and other
shrub species (Lethbridge College 2009).
They prefer winter habitat with greater cover
and occur in flocks in the winter (Gruys 1993,
Lethbridge College 2009). During the winter
ptarmigan feed on buds, twigs, and catkins of
willow, birch, and Vaccinium species
(Lethbridge
College
2009).
Ptarmigan
preference for willow and other shrub species
which provide both a food source and cover is
consistent with the winter track survey results Figure 48: Willow ptarmigan along a natural
where ptarmigan avoided mature forest, corridor.
particularly coniferous forest.
Willow Ptarmigan Camera Trap Survey Results
Two willow ptarmigan individuals were observed along a single natural corridor (Figure 48).
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4.5.14
Sharp-tailed Grouse
Sharp-tailed Grouse Winter Track Survey Results
Sharp-tailed grouse (Tympanuchus phasianellus) were found in four of the nine habitat types
surveyed. There was no significant difference in sharp-tailed grouse track density between
habitat types (KW-ANOVA, x2=12.99, df=9, p=0.163). Examination of the raw data indicates that
sharp-tailed grouse had the highest average track density in deciduous forest, at 1.25
tracks/km/day (Figure 49). Grouse tracks were observed in 12.5% of the deciduous forest
habitat segments.
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Figure 49: Mean sharp-tailed grouse track density (tracks/km/day) by habitat type. Error bars
indicate 1 standard deviation from the mean.
Sharp-tailed grouse are a non-migratory species but will move short distances between seasons
often to woody cover (Marks 2007, Lethbridge College 2009). Sharp-tailed grouse use a variety
of open habitats that tend to have shrubs nearby (Lethbridge College 2009). In winter grouse
rely on deciduous trees and shrubs for feeding and for cover (Marks 2007). Roosting takes
place in snow both to conserve heat and to hide from predators (Marks 2007). Grouse tend to
avoid mature treed habitats, and prefer transitional zones between habitat types (Marks 2007).
Winter habitat use by sharp-tailed grouse is expected to be very similar to that of winter
ptarmigan habitat use, which is consistent with the winter track survey results.
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Sharp-Tailed Grouse Camera Trap
Survey Results
Sharp-tailed grouse were observed along all
linear corridor types except 3D seismic lines
(Figure 50). There were 11 individuals
observed across all linear features, 5 along
2D seismic lines, 2 along the winter road, 1
on the all-season road, and 3 along natural
corridors.

Figure 50: Sharp-tailed grouse along a natural
corridor.

5

FUTURE STUDY OBJECTIVES

This report summarized the results from 2012/2013 data collection as the initial stage of a long
term baseline wildlife survey program. Continuation of the wildlife program in 2013/2014 may
include expanding the aerial extent of current field programs, as well as implementing additional
methods to increase our understanding of the local wildlife populations and project interactions.
The area that the winter track survey transects cover may be expanded from their current extent
to encompass a larger area within the leases outside of the area currently influenced by
development. This could include both re-sampling previous transects to assess any changes in
wildlife abundance over time, as well as including new transects in more remote areas in the
sampling design. Relative abundance information provided by pellet surveys in addition to
winter track surveys can also provide important information on late winter/spring habitat
associations, such as caribou habitat use during calving.
Where possible camera trap data could also be collected at the same locations as discussed in
this report to ensure that all seasons are captured for the current locations. In future years,
cameras may be moved to increase the area sampled. HSI models will be verified with input of
new wildlife and habitat data.
Breeding bird habitat associations may be assessed through point count bird surveys conducted
in conjunction with locations of vegetation survey plots. Stick-nest and waterfowl aerial bird
surveys for raptors and migratory birds can also provide information on any required setback
distances to protect important breeding, staging and nesting habitat of locally important species
or species of conservation concern.
To estimate local wildlife densities, aerial surveys during the winter track surveys can also allow
a more accurate estimate of the populations of moose and caribou across the RSA. However,
due to the relatively high amount of aerial traffic and associated disturbance during the winter of
2012/2013, aerial surveys were not completed.
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Future data collection objectives for the 2013/2014 season could include:
1. Determine wildlife occurrence, relative abundance and winter habitat associations
throughout the larger RSA via winter track surveys;
2. Continue to examine wildlife use of linear feature types during additional seasons via
camera trap surveys;
3. Use pellet group surveys to identify late winter and spring caribou habitat (other species
will also be targeted);
4. Completing HSI Models and habitat associations for spring and early winter;
5. Define breeding bird habitat associations, including species of conservation concern
such as olive-sided flycatchers, rusty blackbirds and peregrine falcon via breeding bird
surveys;
6. Identify migratory bird concentration areas via migratory bird surveys; and
7. Determine wildlife densities using aerial surveys.
Husky is supportive of continued collection of baseline data that will provide a basis for
identification of sensitive areas.

6

RECOMMENDATIONS

In addition to the collection of baseline data, the goal of the wildlife surveys is to use the
information to aid in project planning, help mitigate the potential impacts of future development
on wildlife and monitor cumulative effects. In areas of all-season activity, this mitigation must
consider the identification and protection of key habitats during the various life stages of the
potentially impacted species. Recommendations from the results of these surveys and the HSI
modeling to date include:


Seasonal access management to mitigate impacts on boreal caribou during calving and
the rut if all-season activity continues in the exploration leases.



Continue identifying potential grizzly bear denning habitat in the LSA and RSA.



Continued effort to identify wolverine habitat in the LSA and RSA.



Continued effort to identify boreal and northern mountain woodland caribou habitat in the
LSA and RSA.



Data collection on songbird species.



Data collection on raptor species.
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