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Executive Summary 

This appendix to the Range Plan for Woodland Caribou in Saskatchewan Boreal Plain Ecozone (SK2 West 
Caribou Administration Unit) provides an overview of the efforts taken in the SK2 West range plan to 
map disturbance and identify important caribou habitat management areas (CHMAs), as well as the 
process used to select them. It provides background information and data used in assessing and 
identifying the dividing line for identifying the northern and southern sub-units in SK2 West. It also 
provides information on land-use simulations that were done to assess how different management 
options might influence caribou habitat in the future. 

Dominant land uses in the SK2 West range include forestry and associated road networks, oil and gas 
exploration and extraction sites and linear features (seismic lines and roads), mineral exploration, sand 
and gravel extraction, recreational road networks, communities and permanent highways. In addition to 
human land uses, wildfire is a natural disturbance process that shapes much of the SK2 West landscape 
and maintains a healthy forest.  

The federal recovery strategy for woodland caribou identifies 65 per cent undisturbed habitat in a range 
as the disturbance management threshold. When combining human-caused and wildfire disturbances, 
the SK2 West range in 2016 was approximately 61.2 per cent disturbed. Human-caused and wildfire 
disturbance accounted for approximately 24.8 per cent and 36.5 per cent of SK2 West disturbances, 
respectively. Information presented may vary from previous periods or sources depending on the origin 
of datasets, date of available data, processing improvements, rounding and other factors. 

Using ecodistrict boundaries that also represent a change in fire regime and fire suppression efforts, SK2 
West was divided into two sub-units for management purposes. The northern sub-unit represents an 
area with high fire disturbance and relatively low human-caused disturbance, whose fire regime more 
closely resembles that of the Boreal Shield. The southern sub-unit has a more equal ratio of fire and 
human-caused disturbance and has relatively high fire suppression efforts. 

Twenty-three caribou habitat management areas (CHMAs) were identified in the SK2 West range. Tier 1 
areas are primarily comprised of high and moderate habitat potential. Tier 2 areas are primarily 
comprised of upland ecosites with moderate habitat potential. Tier 3 CHMAs, provincial conservation 
areas (parks and ecological reserves) and federal lands, have the highest proportion of low habitat 
potential in the SK2 West. 

Various land-use strategies were examined in simulation/sensitivity analyses to understand how 
different actions and activities influence our ability to manage the human footprint in SK2 West. 
Disturbance levels were consistent with forest harvest changes. For example, if the forest harvest rate 
were to decrease from current levels, disturbance reductions in SK2 West could be expected. 
Reclamation and restoration of linear features, especially legacy seismic lines, had a large impact on 
reducing disturbance levels in SK2 West. Most of the gains in disturbance reductions in SK2 West could 
be realized through reclamation of linear features. Other approaches that were not modelled in SK2 
West but showed promise to reduce disturbance in SK2 Central include: increasing the minimum harvest 
patch size that can be harvested and increasing harvest event size. 
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2.3    Results 

2.3.1    Human Disturbance 

Based on the available mapping, the total amount of non-overlapping human-caused disturbance (direct 
footprint plus 500 m buffer) is approximately 11,970 km2 (i.e., 24.8 per cent of SK2 West; Figure 1). 
Permanent features (settlements, highways and other major roads) account for 2,297 km2. Non-
permanent human disturbances (e.g., largely forest harvest blocks less than 40-years old and non-
permanent roads and seismic lines) account for the remaining 9,672 km2. Detailed results for linear and 
area-based features are reported in Table 2.  

2.3.1.1    Linear Features  
Linear features comprise a large proportion of the total human disturbance present in SK2 West. 
Approximately 18, 820 km of linear features are distributed across the caribou administration unit. 
Permanent linear features (e.g., primary highways, secondary highways, municipal roads and major 
improved bush roads) total 2,007 km in length, while non-permanent linear features account for 16,813 
km² of the total linear disturbance. 

2.3.1.2    Area-based Features  
The footprint of area-based features is 1,333 km². Permanent area-based features (e.g., settlements, 
recreation areas, airports, etc.) constitute only 149 km² of the total area-based disturbance. Non-
permanent features (e.g., forest harvest blocks less than 40 years of age) account for 1,185 km2 of the 
total amount of area-based disturbance.  

2.3.2    Non-overlapping Human Disturbance  

As previously described in the data compilation section of this report, a disturbance hierarchy was 
established to avoid duplication in disturbance calculations (Table 2). Non-permanent linear features 
account for the majority of disturbance in SK2 West; however, many of these non-permanent roads also 
overlap non-permanent area-based disturbances (e.g., forest harvest blocks; Table 2). Even though 
permanent roads and area-based disturbances are at the top of the disturbance hierarchy, they account 
for a relatively small portion of total disturbance (Table 2). 
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Figure 1. Current human disturbance in the SK2 West caribou administration unit. 
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Table 2. SK2 West non-overlapping human-caused disturbance features and mapping hierarchy. 

Disturbance 
Features and Mapping Hierarchy 

Non-Overlapping Area of Direct 
Footprint + 500 m buffer (km2) 

Per cent of SK2 West 

Permanent Area-based Features 1,082 2.2 
Permanent Roads 1,243 2.6 
Non-permanent Linear Features 9,100 18.8 
Non-permanent Area-based Features 537 1.1 
TOTAL 11,970 24.8 

 

2.3.3    Wildfire Disturbance  

The total area of wildfire disturbance in SK2 West calculated from provincial wildfire perimeter mapping, 
with waterbodies removed, no human-caused disturbance removed, and allowing for overlap between 
fires, for the period 1977 to 2016 is 28,143.6 km2 (Table 3). 

There is considerable overlap between human-caused disturbance and wildfire disturbance. The extent 
of wildfire as measured between 1977 to 2016 that does not overlap with human-caused disturbance 
and does not include overlap between fires, and has waterbodies removed is 17,629 km2 (i.e., Table 5 in 
main range plan document). 

Table 3. Wildfire disturbance summary4 for the SK2 West caribou administration unit. 

Decade Area Contained within Fire 
Perimeter Boundaries (km2) 

Area Contained within Fire 
Perimeter Boundaries 
(Per cent of SK2 West) 

1977 to 1986 5,709 11.8 
1987 to 1996 10,249 21.2 
1997 to 2006 5,722 11.8 
2007 to 2016 6,463 13.4 

TOTAL 28,144 58.2 

2.4    Summary 

2.4.1    Human-caused Disturbance 

Based on the Saskatchewan Ministry of Environment disturbance assessment, the total amount of 
human-caused disturbance (i.e., direct footprint plus 500 m buffer) is approximately 11,970 km2 or 24.8 
per cent of SK2 West. These mapping products represent the best available information at the time of 
the development of the range plan, but could over or under-estimate disturbance due to uncertainties 

                                                           
4 Reported by decade; waterbodies removed; no human-caused disturbance removed; allows for overlap between 

fires. 
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3.0    APPENDIX B: Information Supporting the Development of SK2 West Sub-
units 

The unequal and geographically concentrated distribution of wildfire within SK2 West makes managing 
disturbance levels difficult at the scale of the entire administration unit. In light of this, two sub-units 
were established in SK2 West (see main range plan document). This appendix describes supporting 
information that was used when identifying the boundary to split the SK2 West Administration Unit. 

3.1    Ecodistricts 

The best available information on ecologically distinctive areas of Saskatchewan was derived from the 
Ecoregions of Saskatchewan (Acton et al., 1998). The Firebag Hills ecodistrict (Figure 2) is characterized 
by short shrubby jack pine with a lichen understory, reflecting the sandy soil and frequency of fire. Black 
spruce and tamarack occupy poorly drained peatlands. Vegetation along the Clearwater River consists of 
trembling aspen, jack pine and white spruce, with sedges, grasses, willows and tamarack and black 
spruce occupying the valley bottom (Acton et al., 1998). The Garson Lake Plain (Figure 2) is a mosaic of 
peatlands dominated by black spruce and tamarack, with uplands of dense stands of black spruce and 
some areas of trembling aspen mixed with pine. The Palmbere Plain (Figure 2) consists of uplands areas 
with jack pine, occasionally mixed with black spruce and lichen or feather moss; lowland areas consist of 
dense stands of black spruce with an understory of Labrador tea, sphagnum moss, and feather moss.  

3.2    Wildfire 

Wildfire covers approximately 61.4 per cent of the northern sub-unit, while only disturbing 27.5 per cent 
of the southern sub-unit. This change in wildfire disturbance was one of the primary factors for 
considering splitting SK2 West into two management units. The ministry assesses every wildfire, no 
matter where it is, and makes decisions about how to manage it. However, wildfire suppression 
activities also differ in the northern and southern sub-units. The northern sub-unit is composed of the 
northern wildfire management zone, where wildfire suppression activities focus on protection of high 
value areas, such as communities. The southern sub-unit is composed of the primary and secondary 
timber areas, which are also considered high value areas requiring fire suppression efforts (Figure 3).  

The fire regimes in the northern and southern sub-units also differ. Boulanger et al., (2012) and 
Boulanger et al., (2014) both found that the fire regime in the northern sub-unit of SK2 West more 
closely resembled that of the Boreal Shield ecozone (i.e., SK1) rather than the Boreal Plain ecozone 
(Figure 4). Whereas, the southern sub-unit tends to have a fire regime more closely resembling that of 
the Boreal Plain (i.e., SK2) (Figure 4). Understanding how these two areas are currently similar in terms 
of fire regime is important, but understanding how they may also differ in the future is equally 
important. Wood volume in the northern sub-unit was deemed to be at the same risk of threat from 
fire, drought, and insects in the future as the boreal shield (Boucher et al., 2018) (Figure 5). In this same 
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research, the southern sub-unit and the boreal plain were considered to be similarly at risk from fire, 
drought, and insects in the future (Boucher et al., 2018) (Figure 5). 

3.3    Human Footprint 

The northern sub-unit had small amounts of historic harvest, currently has negligible forestry activities, 
and it is projected that there will be very limited future forestry activities. Linear features and oil well 
infrastructure in this area are also the subject of both intensive industrial reclamation activities and 
natural regeneration and so will likely be removed from the northern sub-unit at some time in the 
future. There is the potential for uranium development in this area, but the resulting footprint is likely to 
be small. Given the current low human footprint (16 per cent) and continued efforts to reclaim legacy oil 
and gas infrastructure, the landscape of the northern sub-unit will likely more closely resemble the high 
fire and low anthropogenic disturbance landscape of the Boreal shield as compared to the Boreal plain. 
The southern sub-unit contains a mix of forestry activities and oil and gas activities, with smaller 
amounts of fire disturbance and more closely resembles the rest of the Boreal Plain. 
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Figure 2. Ecodistricts of the SK2 West illustrating how the Firebag Hills (E1), Garson Lake Plain (E2), 
and Palmbere Plain (E3) ecodistricts delineate the northern and southern sub-unit boundaries. 
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Figure 3. Wildfire management zones within the SK2 West caribou administration unit. 
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Figure 4. Homogenous fire regime zones as described by Boulanger at al., 2014. 
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Figure 5. Homogenous disturbance zones as described by Boucher et al., 2018. 
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potential compared to tier 1 and tier 2 areas.  However, tier 3 areas are still comprised of approximately 
ten per cent high value habitat potential. 

Map overlays of the CHMAs and habitat potential, human-caused disturbance, recent wildfire (1977-
2016), and Indigenous traditional knowledge (Mamun and Brook, 2017) are shown in Figures 7-10, 
respectively. Table 4 lists the areas and describes the rationale, and potential management concerns 
within each CHMAs. Table 5 provides information on the size, disturbance (human-caused and wildfire) 
amounts, and the amount of low, moderate and high habitat potential within each of the CHMAs. 
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Figure 6. SK2 West caribou habitat management areas. 
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Figure 7. Tier 1 and tier 2 caribou habitat management areas with caribou habitat potential. 
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Figure 8. Tier 1 and tier 2 caribou habitat management areas with total human-caused disturbance. 
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Figure 9. Tier 1 and tier 2 caribou habitat management areas with recent wildfire by decade. 
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Figure 10. Tier 1 and tier 2 caribou habitat management areas with habitat suitability defined by 
Indigenous traditional knowledge (Mamun and Brook, 2017). 
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Table 8. Area and habitat potential associated with Ecological Reserves and Provincial Parks within the 
SK2 West caribou administration unit  

CHMA6 Area 
(km2) 

Per cent 
of SK2 
West 

Habitat Potential Class Area 
(km2) 

Per cent of Individual Area 
Disturbed 

Low Moderate High Human-
caused Wildfire Total 

Ecological Reserves  
 1,590 3.3 389 963 140 na na na 

Provincial Parks 
 2,378 4.9 846 1,081 166 na na na 

 

  

                                                           
6 Area not accounted for in this table is comprised of federal lands (e.g., Indian Reserves), municipal lands, and 
small parcels of private or leased lands. 
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5.0    APPENDIX D: Determination of Habitat Potential  

5.1    Biophysical (Habitat) Attributes 

Caribou habitat potential has been categorized into low, moderate and high classes based on the 
biophysical attributes of the Saskatchewan ecosite classification (McLaughlan et al., 2010) and their 
utility and function for caribou. Forest ecosites were evaluated for habitat potential for woodland 
caribou with the assistance of caribou experts with experience in Saskatchewan ecosystems, during a 
workshop in March 2013 (Roddy, 2013). Ecosites were evaluated for their potential to provide forage, 
refuge or calving habitats  

5.1.1    Forage 

Forage value was rated based on the availability of lichen and other plant species, which are palatable to 
caribou (Thomas and Armbruster, 1996). The categories of forage value were ranked as follows: 

1 = low food value for caribou; 
2 = moderate food value for caribou; and 
3 = high food value for caribou. 

5.1.2    Refuge 

Refuge value was rated based on the availability of plant species which provide food value for other 
ungulates (e.g., moose, deer, elk). This was used as a surrogate for the probability of predation. If these 
food sources are not present, the ecosite has potential to provide refuge for caribou from predators.  
The categories of refuge value were ranked as follows: 

1 = high food value for other ungulates; 
2 = moderate food value for other ungulates; and 
3 = little food value for other ungulates. 

5.1.3    Calving and Post-calving 

Ratings were made in consideration of both the time of calving and the following two to four-week 
period. The primary consideration was safety from predation. The related factors considered were the 
ability to hide a calf and the lack of spring black bear forage. A secondary consideration was whether 
there was caribou forage available on the site. The categories of calving and post-calving habitat value 
were ranked as follows: 

1= low value for caribou calving; 
2 = moderate value for caribou calving; and 
3 = high value for caribou calving. 
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Overall habitat potential was determined from the sum of the three habitat values of forage, refuge, and 
calving. Therefore, overall habitat potential values of: 

3 = low habitat potential for woodland caribou; 
4, 5 and 6 = moderate habitat potential for woodland caribou; and 
7, 8, and 9 = high habitat potential for woodland caribou. 

The ecosites of the Boreal Plain ecozone and their associated caribou habitat potential ranks are listed in 
Table 9.   
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Table 9. Caribou habitat potential of Boreal Plain ecozone ecosites (McLaughlan et al., 2010). 

Ecosite Forage 
 

Refuge 
 

 
Calving 

 

Overall 
Habitat 

Suitability 

Habitat 
Potential 

BP1 - June grass - mountain goldenrod grassland: Moderately fresh loamy sand 1 N/A N/A 0 

L 
O 
W 

 

BP5 - Trembling aspen / prickly rose / grass: Fresh sand 1 1 1 3 
BP6 - Trembling aspen / beaked hazel / sarsaparilla: Fresh loamy sand 1 1 1 3 
BP7 - Trembling aspen - white birch / sarsaparilla: Fresh loamy sand 1 1 1 3 
BP8 - Trembling aspen - white birch / mountain maple: Fresh sandy clay loam 1 1 1 3 
BP9 - White spruce - trembling aspen / feathermoss: Fresh sand 1 1 1 3 
BP10 - Trembling Aspen - white spruce / feathermoss: Fresh silty loam 1 1 1 3 
BP11 - White birch - white spruce - balsam fir: Fresh sandy clay loam 1 1 1 3 
BP13 - White spruce - balsam fir / feathermoss: Fresh sandy clay loam 1 1 1 3 
BP15 - Balsam poplar - white spruce / feathermoss: Very moist silty loam 1 1 1 3 
BP16 - Balsam poplar - trembling aspen / prickly rose: Fresh clay loam 1 1 1 3 
BP17 - Manitoba maple - balsam poplar / ostrich fern: Moist silty clay loam 1 1 1 3 
BP3 - Jack pine / feathermoss: Moderately fresh loamy sand 1 3 1 5 

M 
O 
D 
E 
R 
A 
T 
E 

BP4 - Jack pine - trembling aspen / feathermoss: Moderately fresh sand 1 3 1 5 
BP12 - Jack pine - spruce / feathermoss: Fresh loamy sand 1 3 1 5 
BP14 - Black spruce / Labrador tea / feathermoss: Very moist sandy clay loam 1 3 2 6 
BP18 - Black spruce - tamarack treed swamp: Wet humic organic 1 2 2 5 
BP20 - Labrador tea shrubby bog: Wet fibric organic 2 3 1 6 
BP21 - Graminoid bog: Wet fibric organic 1 2 1 4 
BP22 - Open bog: Wet humic organic 1 3 1 5 
BP23 - Tamarack treed fen: Wet fibric organic 2 2 1 5 
BP24 - Leatherleaf shrubby poor fen: Wet fibric organic 1 2 1 4 
BP25 - Willow shrubby rich fen: Wet humic organic 1 2 1 4 
BP26 - Graminoid fen: Wet humic organic 1 2 1 4 
BP27 - Open fen: Wet fibric organic 1 3 1 5 
BP28 - Seaside arrow-grass marsh: Very moist humic organic 1 2 1 4 
BP2 - Jack pine / lichen: Moderately fresh sand 3 3 1 7 

HIGH BP19 - Black spruce treed bog: Moderately wet fibric organic 2 3 3 8 
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6.0    APPENDIX E: Habitat Balance Sheet for Future Scenarios 

As part of its range plan guidance, Environment and Climate Change Canada (2016) identified the 
inclusion of a habitat balance sheet for reporting. The purpose is to track the net balance of disturbed 
and undisturbed habitat resulting from new human-caused disturbance, reclamation and natural 
regeneration of disturbed areas. 

Table 7 is a habitat balance sheet for SK2 West and provides a tabular reporting of the information 
displayed in scenarios 1 and 2 in Figure 18 of the range plan document. Table 7 provides a detailed 
breakdown of the current disturbance level reported by the Saskatchewan Ministry of Environment 
disturbance assessment and the amount of future potential habitat disturbance resulting from scenarios 
1 and 2 as described in the range plan document. Scenario 1 projects most-likely forest harvest levels, 
extensive reclamation of forestry and non-resources related roads, and only reclamation of oil and gas 
linear features in the northwest portion of SK2 West. Scenario 2 projects most-likely forest harvest 
levels, extensive reclamation of forestry and non-resources related roads, and extensive reclamation of 
all oil and gas linear features north of Primrose Lake Air Weapons Range. Table 7 reports on the amount 
of disturbed and undisturbed habitat at decadal time-steps, with disturbed habitat further stratified into 
permanent human-caused disturbance, non-permanent human-caused disturbance, fire disturbance 
and total disturbance7. As disturbed habitat ages beyond 40 years, it moves from the disturbed to the 
undisturbed category. The total amount of new non-permanent disturbance added to SK2 West as a 
result of forest harvest is shown in Table 8, as well as the total kilometres of linear feature reclamation. 

Figures 11, 12, 13, and 14 show changes in the locations of undisturbed habitat over the 50-year time 
horizon for which the most-likely scenarios were projected. It is important to note that in future years, 
newly burned areas (i.e., wildfire) are not displayed spatially, as it is not possible to show the exact 
location or size of future wildfire events. Therefore, only future human-caused disturbances resulting 
from planned forest harvest are shown, as well as the locations of linear feature reclamation. For the 
purpose of calculating future total disturbance, new wildfire disturbance was considered aspatially (see 
description in main range plan document for how the amount of fire disturbance was calculated). As 
such, transitions are tracked in the habitat balance sheet and show the net balance between disturbed 
and undisturbed habitat. 

  

                                                           
7 The disturbance mapping hierarchy used to calculate net and total disturbance is described in Appendix A. 
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Table 10. Habitat balance summary table resulting from the moderate land use management scenario. 

Years 
Future 

Undisturbed 
habitat Disturbed habitat 

TOTAL 
undisturbed 

habitat 

TOTAL 
disturbed 

habitat 
(Total 

Permanent + 
Net Non-

permanent + 
Net fire) 

Permanent 
anthropogenic 

disturbance 
(including 

500m buffer) 

Non-permanent anthropogenic disturbance 
(including 500m buffer) 

Fire Disturbance 
(no buffer) 

TOTAL 

TOTAL (Non-
overlapping new + 

10-40 yr. non-
permanent 

disturbance) 

New 
(< 10 year old) 

Non-permanent 
anthropogenic 

disturbance 10-40 
years old (erased by 

new) 

TOTAL 

per 
cent km² per 

cent km² per 
cent km² per cent km² per 

cent km² per cent km² per 
cent km² 

0 38.8 18,729 61.2 29,598 4.8 2,297 20.0 9,672 n/a n/a n/a n/a 36.5 17,629 
10 36.3 17,554 63.7 30,773 4.8 2,297 21.0 10,131 1.3 640 24.4 11,789 38.0 18,344 
20 43.8 21,184 56.2 27,143 4.8 2,297 20.3 9,806 0.8 392 24.2 11,712 31.1 15,040 
30 44.8 21,662 55.2 26,665 4.8 2,297 17.7 8,575 0.7 342 21.8 10,530 32.7 15,793 
40 47.6 23,026 52.4 25,301 4.8 2,297 16.4 7,917 0.8 370 20.4 9,844 31.2 15,086 

 50: 
Scenario 1 51.8 25,024 48.2 23,303 4.8 2,297 12.2 5,919 0.5 238 16.5 7,979 31.2 15,086 

50: 
Scenario 2 55.1 26,604 44.9 21,723 4.8 2,297 9.0 4,340 0.5 238 13.2 6,399 31.2 15,086 
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Table 11. Length of non-permanent linear features being removed from the landscape and area of new 
non-permanent area based disturbance added to the landscape. 

Years Future Length of Reclaimed 
Linear Features (km) 

Length of Oil and Gas 
Linear Features 
Reclaimed (km) 

New Forest Harvest (km²) 

10 283 0 97 
20 1,569 0 115 
30 3,540 0 112 
40 2,264 0 130 

50: Scenario 1 1,586 444 129 
50: Scenario 2 1,586 2,810 129 
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Figure 11. SK2 West projected levels of human-caused disturbance 0 and 10 years into the future. 
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Figure 12. SK2 West projected levels of human-caused disturbance 20 and 30 years into the future. 


























