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1.0 OBJECTIVES 
Objectives of the winter track survey were to determine the distribution, habitat use and relative abundance of 
ungulates and small and medium-sized carnivores in selected portions of the Canadian Natural Resources 
Limited (Canadian Natural) Kirby In-Situ Oil Sands Project Local Study Area (LSA).  The winter track survey was 
designed to provide adequate coverage of the eastern and western extremities of the LSA within representative 
vegetation types where habitat was the least disturbed by human activity.  Consistent with methods currently 
used to collect baseline winter tracking data (e.g., MEG 2008), early winter track surveys were conducted on 
January 29 and late winter track surveys were conducted on March 1, 2009.  The eastern and western 
extremities were not surveyed during baseline wildlife surveys in the LSA from February 1 to 15, 2001 because 
they were not part of the Project.  Combined, the 2001 and 2009 studies provide adequate winter track survey 
coverage of the LSA. 

2.0 METHODS 
The winter track survey was conducted on triangle transects on the eastern and northwestern edges of the LSA 
in areas of limited disturbance in early and late winter 2009 (Figures 1 and 2). Transect locations were placed in 
areas of the LSA that were not surveyed in 2001 to provide total coverage of the LSA at the request of Alberta 
Sustainable Resource Development (ASRD).  Attempts were made to place transects in areas of lower linear 
and non-linear density to cover a similar amount of disturbed habitat in 2009 as in 2001. Transects were 
equilateral triangles, 1.5 km long per side and reflected a range of ecosite phases and wetlands types. In 2001, 
transect length varied and transects were visited once in mid-winter (Canadian Natural 2007). In total a similar 
amount of km-days were sampled in 2009 and 2001 and the data was analyzed using the same metric (i.e., 
tracks per km-day; Section 2.1).  This does not introduce any biases and does not have any bearing on the 2009 
results.  

Experienced trackers recorded all individual animal tracks using an intercept method.  A single transect intercept 
by a single species was recorded as one crossing.  Where animals of the same species crossed a transect in a 
“trail”, an attempt was made to determine the number of individuals involved.  If the number of individuals could 
not be determined, the observation was recorded as one “trail”, which was considered three individual crossings 
for the purpose of the statistical analysis.  In situations where an area was heavily used, a “network” was 
recorded for every 1 m segment of a transect, and was considered seven individual crossings for the purpose of 
the statistical analysis.  For example, if a high-use area had continuous track patterns for a distance three 
metres along the transect, it was considered three networks or 21 individual crossings.  All furbearer and 
ungulate tracks encountered along the transects were recorded and a Global Positioning System (GPS) 
waypoint was recorded for each 10 m segment that contained tracks.  Information on habitat type and structure 
was recorded, including a GPS location, for all transects, and all incidental observations of wildlife and wildlife 
sign were recorded.  Vegetation communities encountered were classified and recorded according to 
Beckingham and Archibald (1996) for terrestrial communities and Halsey et al. (2003) for wetlands types. 

The survey was timed to occur no less than 24 hours after a fresh snowfall of more than 2 cm.  Snow thickness 
and hardness measurements were recorded in the most common vegetation types to determine snow conditions 
at the time of the surveys. 
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Areas of anthropogenic (i.e., man-made) disturbance can be split into different categories depending on the 
nature of disturbance and vegetation succession.  Some disturbances, such as roads and seismic lines, are 
linear, while others such as wellpads and clearcuts are non-linear and wildlife may use linear and non-linear 
habitat differently. Differences in the nature of disturbances and vegetation succession can influence how 
species use those areas.  For example, some carnivores (e.g., coyotes) travel on linear disturbances to increase 
their search efficiency.  For the purposes of this analysis, anthropogenic disturbances were classified using the 
following criteria.  All paved roads, gravel roads and winter roads were lumped together as active “disturbed-
roads”.  All disturbed cutlines and Rights-of-Way (ROW) were lumped together as “disturbed-ROW” regardless 
of their vegetative cover.  All non-linear disturbed areas, such as clearcuts with no identified successional 
vegetation, disturbed areas without identified successional vegetation or without vegetation were reported 
together as “disturbed-non-linear”. 

In total, 18 km of transects in 20 ecosite phases, wetlands types and disturbed habitat were tracked, 
representing 45.37 km-days in the Project LSA (Table 1).  In 2001, 21 ecosite phases, wetlands types, and 
disturbed habitat were surveyed for a total of 47.23 km-days. Vegetation types sampled in 2009 were similar to 
those sampled in 2001 and reflected the range of ecosite phases, wetlands types and disturbed habitat present 
in the LSA (Canadian Natural 2007).   Temperatures ranged from 0 to -25°C during the surveys and snow 
conditions ranged from fair to good. 

Table 1: Vegetation Types Sampled during the Winter Track Surveys on the Project Local Study Area in 
2009 

Ecosite Phases/Wetlands Types(a) Map Code Km-Days Sampled 
lichen jack pine a1 1.04 
blueberry jack pine-aspen b1 0.61 
blueberry aspen-white spruce b3 0.05 
blueberry white spruce-jack pine b4 0.86 
shrubby bog BONS 1.24 
wooded bog BTNN 10.57 
Labrador tea-mesic jack pine-black spruce c1 1.85 
low-bush cranberry aspen d1 0.65 
low-bush cranberry aspen-white spruce d2 0.29 
low-bush cranberry white spruce d3 0.03 
disturbed-non-linear disturbed-non-linear 1.29 
disturbed-road disturbed-road 0.17 
disturbed-right-of-way  disturbed-ROW 0.92 
dogwood balsam poplar-white spruce e2 0.07 
shrubby fen FONS 1.49 
wooded fen FTNN 8.73 
Labrador tea subhygric black spruce-jack pine g1 13.84 
Labrador tea/horsetail white spruce-black spruce h1 0.73 
shrubby swamp SONS 0.67 
wooded swamp STNN 0.27 
Total 45.37 

(a) Beckingham and Archibald (1996) and Halsey et al. (2003). 
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2.1 Data Analysis 
Proportions of transects in each of the ecosite phases, wetlands types and disturbed habitat were used to 
calculate expected values for statistical analysis.  Data were analyzed in terms of the number of tracks per 
species per km-day and were calculated by dividing the number of tracks observed for each species in each 
vegetation community by the distance travelled times the number of days since last snowfall.  

Tracks per km-day (TKD) =   number of tracks observed  
    distance [km] * time since last snowfall [days] 

Data were analyzed using Chi-square tests and Bonferroni confidence intervals (Byers et al. 1984; Zar 1999) to 
determine if the abundance of each species differed significantly among vegetation communities.  A p-value of 
0.05 was used for all analyses.  For the chi-square approximation to be valid, the expected frequency should be 
at least five; therefore, species with frequencies less than five for more than 20% of the vegetation communities 
were not statistically compared (Zar 1999).  Where Chi-square tests were significant, Bonferroni confidence 
intervals were used to determine the relationship between a species and a habitat type (i.e., whether there was a 
significant difference between the expected use of a habitat and actual use as measured by winter tracking).  
Track densities were also compared between 2001 and 2009 for all species by comparing TKD per transect in 
2001 to 2009.  T-tests were used for species with a normal distribution and non-parametric Mann-Whitney tests 
were used for species with a non-normal distribution (Zar 1999).  Track density comparisons were analyzed in 
SPSS (SPSS 2000). 

3.0 RESULTS 
3.1 2009 Winter Track Results Summary 
Twelve species were detected during the 2009 winter tracking sessions including woodland caribou, coyote, 
Canada lynx, deer species, fisher/marten, grouse species, moose, red fox, red squirrel, mouse species, 
snowshoe hare and weasel species. Figure 1 presents ungulate track locations and Figure 2 presents carnivore 
track locations. Small mammal track (i.e., red squirrel, mouse species and snowshoe hare) and grouse species 
locations were too numerous to include on the figures.  Snowshoe hare and red squirrel had the highest track 
densities at 93.29 and 8.38 TKD, respectively.  A summary of track densities for all species, in each habitat type 
is presented in Table 2.  Samples sizes required to determine if the abundance of each species differed 
significantly among habitat types were large enough only for snowshoe hare and red squirrel. 

Wooded bog (BTNN) and Labrador tea-subhygric black spruce-jack pine (g1) wetlands types and ecosite 
phases, respectively, had the greatest number of species tracks present; however, this may be a reflection of the 
number of km-days sampled in these vegetation communities because km-days sampled were highest in these 
vegetation communities (Table 1).  Total track density was highest in low-bush cranberry white spruce (d3) and 
dogwood balsam poplar-white spruce (e2) ecosite phases (Table 2).  Tracks were not recorded in the blueberry 
aspen-white spruce (b3) ecosite phase and few tracks were recorded in disturbed-non-linear habitats.  When 
comparing total track density for all species, shrubby bog (BONS), wooded bog (BTNN), shrubby fen (FONS) 
and disturbed-non-linear habitats and disturbed-ROWs had significantly less tracks than expected.  Low-bush 
cranberry aspen-white spruce (d2), Labrador tea-subhygric black spruce-jack pine (g1) and Labrador 
tea/horsetail white spruce-black spruce (h1) ecosite phases had significantly more tracks than expected. 
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Table 2: Summary of Species Track Densities (Tracks per km-day; TKD) from Winter Track Count Sessions, 2009 

Ecosite Phases/ 
Wetlands Types(a)

Number 
of 

Species 

Total 
Track 

Density 
Caribou Coyote Deer 

Species 
Fisher/
Marten 

Grouse 
Species 

Canada 
Lynx 

Mouse 
Species Moose Red 

Fox 
Red 

Squirrel 
Snowshoe 

Hare 
Weasel 
Species 

lichen jack pine 3 53.79 0.00 0.00 0.00 0.00 1.92 0.00 0.00 0.00 0.00 11.53 40.35 0.00 

blueberry jack pine-aspen 1 122.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 122.21 0.00 

blueberry aspen-white 
spruce 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

blueberry white spruce-
jack pine 4 116.48 0.00 0.00 0.00 0.00 1.16 1.16 0.00 0.00 0.00 20.97 93.19 0.00 

shrubby bog 4 16.92 0.00 0.00 0.00 0.00 0.00 0.00 0.81 0.00 0.00 4.03 11.28 0.81 

wooded bog 9 74.64 0.47 0.09 0.00 0.19 0.76 1.99 0.19 0.00 0.00 6.34 64.14 0.47 

Labrador tea mesic jack 
pine-black spruce 3 92.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.54 9.73 82.16 0.00 

low-bush cranberry aspen 2 150.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.53 148.77 0.00 

low-bush cranberry 
aspen-white spruce 2 212.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.72 198.97 0.00 

low-bush cranberry white 
spruce 1 476.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 476.19 0.00 

Disturbed Non-Linear 1 0.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.98 0.00 

Disturbed Right-Of-Way 4 40.32 1.34 0.00 0.00 0.00 0.00 1.34 0.00 1.34 0.00 0.00 36.29 0.00 

disturbed road 1 6.04 0.00 0.00 0.00 6.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

dogwood balsam poplar-
white spruce 1 314.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 314.29 0.00 

shrubby fen 5 33.57 0.00 2.01 0.00 1.34 0.00 0.00 0.67 0.00 0.00 0.00 24.17 5.37 

wooded fen 6 106.93 0.00 0.00 0.00 0.11 0.00 0.11 0.11 0.00 0.00 5.16 101.31 0.11 

Labrador tea-subhygric 
black spruce-jack pine 9 146.19 0.22 0.65 0.07 0.00 1.37 1.45 0.29 0.00 0.00 13.51 128.48 0.14 

Labrador tea/horsetail 
white spruce-black spruce 7 288.25 0.00 0.00 2.73 2.73 4.10 1.37 0.00 0.00 1.37 24.59 251.37 0.00 

shrubby swamp 4 109.31 0.00 1.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.39 97.49 2.95 

wooded swamp 1 93.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 93.98 0.00 
(a) Beckingham and Archibald (1996) and Halsey et al. (2003).   
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Woodland caribou, Canada lynx and fisher are provincially-listed species that were detected.  Woodland caribou 
is federally listed as ‘Threatened’ (COSEWIC 2007) and as “Threatened” provincially (ASRD 2006).  Four sets of 
caribou tracks were observed in the southeast portion of the LSA.  Two sets of tracks were observed in wooded 
bog (BTNN) wetlands types which is rated as moderate-quality caribou habitat based on HSI modelling. One set 
of tracks was observed in a Labrador tea-subhygric black spruce-jack pine (g1) ecosite phase, designated as 
high-quality caribou habitat based on HSI modelling.  Finally, one set of tracks was observed on a disturbed 
ROW habitat which is designated as low-quality habitat (Figure 1).   

Canada lynx and fisher are provincially listed as ‘Sensitive’ (ASRD 2006).  Canada lynx were observed in both 
the southeast and northwest portions of the LSA in blueberry white spruce-jack pine (b4), wooded bog (BTNN), 
disturbed-ROWs, wooded fen (FTNN), Labrador tea-subhygric black spruce-jack pine (g1), and Labrador 
tea/horsetail white spruce-black spruce (h1) ecosite phases and wetlands types (Figure 2).  Male fishers can be 
differentiated from female marten based on track dimensions.  However, track sizes of female and young-of-the-
year fishers, and male martens overlap.  Therefore, data collected as fisher, marten, or fisher/marten were 
combined for analysis.  Fisher/marten had the highest track densities along roads (i.e., disturbed-roads).  Tracks 
were also recorded in wooded bog (BTNN), wooded fen (FTNN), shrubby fen (FONS), and Labrador 
tea/horsetail white spruce-black spruce (h1) ecosite phases and wetlands types. 

Coyote and weasel track densities were highest in the shrubby fen (FONS) wetlands type.  Coyote and weasel 
tracks were also recorded in shrubby swamp (SONS), wooded bog (BTNN), and Labrador tea-subhygric black 
spruce-jack pine (g1) ecosite phases and wetlands types.  In addition, weasel tracks were recorded in wooded 
fen (FTNN) and shrubby bog (BONS).  Red fox tracks were found only in Labrador tea-mesic jack pine-black 
spruce (c1), and Labrador tea/horsetail white spruce-black spruce (h1) ecosite phases. 

Deer species tracks were observed in Labrador tea-subhygric black spruce-jack pine (g1) and Labrador 
tea/horsetail white spruce-black spruce (h1) ecosite phases, with the highest track densities in Labrador 
tea/horsetail white spruce-black spruce (h1).  Moose tracks were only found on disturbed-ROWs. 

Snowshoe hare and red squirrel tracks were the most abundant of all species recorded.  Snowshoe hare tracks 
were present in all habitat types except for the blueberry aspen-white spruce (b3) ecosite phase, which had no 
tracks of any species, and disturbed-road.  Snowshoe hare track densities were highest in the low-bush 
cranberry white spruce (d3) ecosite phase.  Snowshoe hare tracks were absent significantly more than expected 
in lichen jack pine (a1), shrubby bog (BONS), wooded bog (BTNN), shrubby fen (FONS) ecosite phases and 
wetlands types and disturbed-non-linear and disturbed-ROWs.  Hare tracks were present significantly more than 
expected in low-bush cranberry aspen-white spruce (d2), low-bush cranberry white spruce (d3), dogwood 
balsam poplar-white spruce (e2), Labrador tea-subhygric black spruce-jack pine (g1), and Labrador tea/horsetail 
white spruce-black spruce (h1) ecosite phases.  In general, hare preferred upland areas over wetlands areas; 
however, high variation of shrub density in many of the ecosite phases and wetlands types influences the 
biological significance of this data.  Red squirrels were found in 11 of the 20 habitat types, with the highest track 
densities in Labrador tea/horsetail white spruce-black spruce (h1) and blueberry white spruce-jack pine (b4) 
ecosite phases.  Red squirrel tracks were not recorded in any of the disturbed habitat types.  Red squirrels 
tracks were not present in any habitat type significantly more or less than expected. 

Grouse tracks were highest in Labrador tea/horsetail white spruce-black spruce (h1), but they were also found in 
blueberry white spruce-jack pine (b4), Labrador tea-subhygric black spruce-jack pine (g1), lichen jack pine (a1), 
and wooded bog (BTNN) ecosite phases and wetlands types.  Mice tracks were highest in shrubby bog (BONS), 
but they were also found in wooded fen (FTNN), wooded bog (BTNN), Labrador tea-subhygric black spruce-jack 
pine (g1), and shrubby fen (FONS) ecosite phases and wetlands types. 
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3.2 Comparison of 2001 to 2009 Winter Track Results 
In both 2001 and 2009 surveys, coyote, deer species, fisher/marten, grouse, Canada lynx, mouse species, 
moose, red squirrel, snowshoe hare and weasel species tracks were recorded.  Porcupine, river otter and wolf 
tracks were only recorded in 2001, and caribou and red fox tracks were only recorded in 2009.  The 2001 results 
were included in Volume 5, Appendix VI, Attachment VIE of the Canadian Natural Kirby In-Situ Oil Sands Project 
Application for Approval (Canadian Natural 2007), submitted to the Alberta Energy and Utilities Board and 
Alberta Environment, September 2007. 

Moose track density in 2009 was lower than in 2001, but it was not statistically significant.  Moose tracks were 
observed at a density of 0.57 TKD within the LSA in 2001 and 0.02 TKD in 2009 (Table 3).  Tracks were 
observed in upland ecosite phases and on disturbed-ROWs in 2001 and only on disturbed-ROWs in 2009. 

Deer track density was higher in 2009 than 2001, while coyote track density was higher in 2001 than 2009, but 
neither were statistically significant (Table 3).  The 2001 deer track was observed in shrubby swamp (SONS) 
wetlands type, while 2009 tracks were observed in Labrador tea-subhygric black spruce-jack pine (g1) and 
Labrador tea/horsetail white spruce-black spruce (h1) ecosite phases.  In 2001, coyote tracks were observed in 
several upland vegetation types, but were only found in Labrador tea-subhygric black spruce-jack pine (g1) 
ecosite phase in 2009.  Coyote tracks were also observed in several wetlands types in both 2001 and 2009.  

Canada lynx track density was significantly higher in 2009 than in 2001 at 0.99 and 0.25 TKD, respectively.  The 
highest number of tracks was observed in the wooded fen (FTNN) in 2001 and in wooded bog (BTNN) in 2009.   

Fisher/marten tracks were recorded at similar densities in 2001 and in 2009, densities of 0.17 and 0.18 TKD, 
respectively.  In 2001 tracks were recorded in upland ecosite phases and in 2009 tracks were recorded primarily 
in wetlands types or on roads.  Weasel tracks were recorded at similar densities of 0.40 and 0.42 TKD in 2001 
and 2009, respectively.  In 2001 and 2009, tracks were observed in a variety of wetlands types, ecosite phases, 
and disturbed habitats.  

Snowshoe hares were recorded at a density of 112.5 TKD in 2001 and 93.29 TKD in 2009, but the difference 
was not statistically significant.  In both 2001 and 2009 snowshoe hare tracks were observed more often than 
expected in upland ecosite phases and less than expected in wetlands types and disturbed habitats.  Snowshoe 
hare densities were high in both 2001 and 2009, suggesting that the snowshoe hare were near peaking in both 
those years, as snowshoe hare populations fluctuate on a 9 to 11 year cycle (Boutin et al. 1995). 

Red squirrels were recorded at a statistically significant higher track density in 2009 (8.38 TKD) than in 2001 
(3.70 TKD).  In 2001, squirrels tracks were observed more often than expected in low-bush cranberry aspen 
white spruce-black spruce (d2) and Labrador tea–subhygric black spruce-jack pine (g1) vegetation types and 
less often than expected in shrubby fen (FONS) and wooded fen (FTNN) vegetation types.  However, in 2009 
red squirrels did not use any habitat more or less than expected. 

Between 2001 and 2009 the density of linear disturbance has increased in northeastern Alberta and in the LSA.  
Linear disturbance in the LSA with the Project is expected to be 8.90 km/km2 (Canadian Natural 2007).  An 
increase in the density of linear disturbance within the LSA may have a negative effect on some species (e.g., 
woodland caribou) and a positive impact on others species (e.g., moose, wolf, deer). Therefore, in 2009 attempts 
were made to survey in areas with lower density of linear disturbance than other portions of the LSA to minimize 
bias as a result of increased linear density in the LSA. Results from the 2001 and 2009 winter track surveys do 
not show a consistent pattern in terms of increasing TKD for species associated with linear disturbance and 
decreasing TKD for species that avoid linear disturbance. 
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Table 3: Comparison of Species Track Densities (Tracks per km-day; TKD), 2001 and 2009 

Year Caribou Coyote Deer 
Species 

Fisher/ 
Marten 

Grouse 
Species 

Canada 
Lynx 

Mouse 
Species Moose Red Fox Red 

Squirrel 
Snowshoe

Hare 
Weasel 
Species Wolf 

2001 0.00 0.63 0.02 0.17 0.17 0.25 0.91 0.57 0.00 3.70 112.5 0.40 0.13 

2009 0.20 0.31 0.07 0.18 0.72 0.99 0.20 0.02 0.04 8.38 93.29 0.42 0.00 
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4.0 REGIONAL CONTEXT 
4.1 Ungulates 
Woodland caribou have been documented during aerial surveys and winter track surveys in the region.  Recent 
studies in the region have reported a range of densities from no tracks observed (Devon 2004; Golder 2004a) to 
a track density of 0.09 TKD (North American 2007), which is consistent with track densities recorded in 2001 and 
2009 on the LSA.  During collaborative regional ungulate aerial surveys, caribou observations were recorded in 
Labrador tea-mesic jack pine–black spruce (c1), wooded bog (BTNN), wooded fen (FTNN), and shrubby fen 
(FONS) ecosite phases and wetlands types.  Woodland caribou were shown to use wooded fen (FTNN) more 
than expected if use was random and use wooded bog (BTNN) less than expected if use was random during 
winter track surveys at MEG Christina Lake Regional Project (MEG 2008).  Sample size was too small to detect 
differences in use on the Kirby LSA; however, caribou were recorded in wooded bog (BTNN) during the 2009  
survey.  

Moose densities in 2001 and 2009 were consistent with documented regional densities that ranged from no 
tracks to 0.57 TKD (Golder 2008).  Moose have been observed in a variety of ecosite phases, wetlands types, 
and disturbed habitats in the region.  The prevalence of moose tracks in wetlands types and in shrubby 
terrestrial areas suggests that moose prefer habitats with high forage availability and that forage availability may 
be more important than cover habitat for moose in this region (Golder 2008).  Deer track densities in the Kirby 
area are low compared to results from other studies in the region; recorded deer densities have ranged from 
0.30 to 4.7 TKD (Golder 2008).  Observations of deer tracks in the Oil Sands Region have been made in a wide 
variety of ecosite phases and wetlands types; however, most have been in aspen and mixedwood ecosite 
phases (Westworth, Brusnyk & Associates 1996; URSUS and Komex 1997; Golder 2000a, b; OPTI 2000; Gulf 
2001).   

4.2 Canids 
Wolf track densities in 2001 and 2009 were consistent with recorded wolf track densities in the region.  Track 
densities observed during other surveys conducted in the regional area include 0.00 TKD in 2003 at the EnCana 
Christina Lake Thermal Project (Golder 2004b); 0.03 and 0.32 TKD at Devon (Devon 2004; Devon 2006).  
Coyote winter track densities in 2001 and 2009 were consistent with the region, which range from 0.07 TKD 
(Golder 2008) to 1.29 TKD (Devon 2004).  Coyotes have been observed to prefer disturbed vegetation types 
(Penner 1976), coniferous (Skinner and Westworth 1981), and balsam poplar/jack pine (Westworth and Brusnyk 
1982; Golder 1997) habitats in the Oil Sands Region.  Coyotes were also observed in a range of ecosite phases 
and wetlands types during the 2009 survey. 

Red fox track densities have ranged from 0.01 TKD (MEG 2008) to 0.10 TKD (Devon 2004) in the region, which 
is consistent with the results of the 2009 survey on the LSA. Red fox were not observed in 2001.  Foxes are 
known to occur in a variety of ecosite phases and wetlands types, and like wolves and coyotes, red foxes prefer 
open habitats interspersed with brushy vegetation (Pattie and Fisher 1999).   

4.3 Felids 
Canada lynx track densities in 2009 were higher than track densities recorded for other studies in the region 
ranging from no tracks (Golder 2004a) to 0.56 TKD (Devon 2004), but in 2001 were consistent with regional 
results.  Canada lynx densities fluctuate in 10-year cycles in close association with snowshoe hares (Boutin et al. 
1995).  Thus, lynx densities can fluctuate dramatically depending on where they are in the cycle.  Typically, 
Canada lynx densities will peak about a year after a peak in snowshoe hare numbers (O’Donoghue et al. 1997).  
Both Canada lynx and snowshoe hare densities were higher than previously reported densities, suggesting that 
the snowshoe hare-lynx cycle may currently be nearing its peak.  Lynx have been recorded in a range of ecosite 

Date: April 6, 2009 
Project No. 06-1346-015 
To: Jon Gareau, Canadian Natural Resources Limited 10/14  
 



 

 
MEMORANDUM 

phases, wetlands types and disturbed habitat in the region, consistent with the 2001 and 2009 survey results on 
the LSA.  Lynx are thought to prefer dense climax boreal forest, although their distribution is tied to snowshoe 
hare distribution (Skinner and Westworth 1981).   

4.4 Mustelids 
Fisher/marten track densities in 2001 and 2009 were consistent with track densities for other studies done in the 
region with a range of 0.03 TKD (MEG 2008) to 0.29 TKD (Devon 2004).  Fisher/marten tracks have been found 
commonly in wooded bog (BTNN) (Golder 2008), Labrador tea-subhygric black spruce-jack pine (g1) 
(MEG 2008; Devon 2004), in low-bush cranberry white spruce (d3), and in low-bush cranberry aspen-white 
spruce (d2) (North American 2007) ecosite phases and wetlands types.  In contrast, fisher/marten track densities 
were highest along roads in the LSA.  

Weasel track densities in 2001 and 2009 were consistent with regional densities that ranged from 0.06 TKD 
(Devon 2006; North American 2007) to 1.42 TKD (MEG 2008).  Weasels have been documented in number of 
ecosite phases and wetlands types in the region.  In the LSA, weasel tracks were recorded in wooded bog 
(BTNN) and Labrador tea-subhygric black spruce-jack pine (g1) ecosite phases and wetlands types; these 
habitats were used less than expected on the MEG Christina Lake Project lease area (MEG 2008). 

4.5 Small Mammals 
Snowshoe hare track densities were higher on the LSA in both 2001 and 2009 than in other studies in the 
region, which reported densities of 3.8 to 13.3 TKD (North American 2007; MEG 2008, respectively).  However, 
snowshoe hare populations fluctuate on a 9 to 11 year cycle, leading to large variations in track count data from 
year to year (Boutin et al. 1995).  In previous studies conducted in the region, snowshoe hare tracks were 
observed in areas with a well-developed shrub layer, including mixedwood and black spruce muskeg. Similarly, 
snowshoe hare were found in mixedwood and black spruce muskeg during the 2001 and 2009 surveys on the 
LSA. In general, hare preferred upland areas over wetlands areas on the LSA; however, high variation of shrub 
density in many of the ecosite phases and wetlands types influences the biological significance of these data.   

Regional red squirrel track densities exhibit a wide range, and densities on the LSA in 2001 and 2009 were 
consistent with this variation; recorded values range from 0.24 to 194 TKD within the Oil Sands Region 
(MEG 2008).  Red squirrels have exhibited a preference for mixedwood in the region though their reliance on 
coniferous cones for most of their food supply would indicate that they are found most frequently in 
conifer-dominated forests.  Red squirrel tracks were observed within a wide variety of habitat types, primarily 
areas where there is a significant amount of coniferous forest.  

5.0 SUMMARY 
Species recorded on the LSA were consistent between 2001 and 2009.  Thirteen and 12 species were recorded 
in 2001 and 2009 respectively, of which 10 were the same.  Track densities did not vary significantly between 
2001 and 2009 for most species; however, there were significantly more Canada Lynx and red squirrel tracks in 
2009 than in 2001.  Habitat use based on the survey data was generally similar between 2001 and 2009. 

Track densities and habitat use in the LSA were generally consistent with regional results.  Deer track densities 
were lower than previously reported track densities in the region, suggesting that habitat may not be suitable for 
deer.  Both Canada lynx and snowshoe hare densities in 2009 were higher than previously reported densities, 
suggesting that the snowshoe hare-lynx cycle may be near its peak. 

The additional data collected does not change the results and conclusions of the Environmental Impact 
Assessment included with the Kirby In-Situ Oil Sands Project Application for Approval (Canadian Natural 2007). 
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