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Executive Summary 
 
An alternative harvesting prescription designed to create winter forage for Mule deer 
(Odocoileus hemionus) and restore indigenous wildlife and vegetation communities was 
first applied to the Skull Special Resource Management Zone (Skull SRMZ) in 1998.  A 
long-term monitoring program established at the same time has been examining the 
impacts of the harvest on the winter habitat of mule deer. 
 
During the summer of 2003, wildfire dramatically changed the landscape of the Skull 
SRMZ.   The McLure fire affected most of the study area.  During the fall season 
immediately following the wildfire, surveys were conducted to determine the broad fire 
intensity at each established mule deer sample site.  Surveys of mule deer in the area the 
following winter, provided insight into the habitats used by deer immediately following 
this catastrophic disturbance.   A subset of existing permanent transect locations were 
sampled.  The transects sampled a broad spectrum of post-fire habitats including sites 
with differing fire severities, existing harvested cutblocks, and sites scheduled for salvage 
harvest. 
 
Based on track abundance, deer tended to select for habitats with between 16 and 60% 
canopy closure.  In addition, deer tended to use habitats with standing green trees.  
Browse species utilized by mule deer included high proportions of coniferous species 
Interior Douglas-fir and Western redcedar.  Saskatoon, Douglas maple, and Redstem 
ceonothus were also used.  
 
The wildfire of 2003 will offer a unique opportunity to examine mule deer response, to 
habitat alteration and recovery in sites harvested pre- and post- fire as well as sites left for 
natural recovery. 
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1.0 INTRODUCTION 
 
Mule deer (Odocoileus hemionus) are a regionally important species in the North 
Thompson watershed.  Habitat requirements for mule deer during winter are critical to 
animal productivity and survival (Armleder et al. 1994, Gilbert et al. 1970).  A mosaic of 
stand types providing both forage opportunities as well as mobility and security cover are 
beneficial to deer (Armleder et al. 1994, Carpenter et al. 1979).   However, results 
derived elsewhere, such as the Cariboo Region, may not be directly applicable to dry 
Southern Interior ecosystems.   
 
The frequency and extent of natural disturbance, particularly low intensity fires, has been 
a topic of debate.  Dry interior forests and requisite habitat features for mule deer have, 
however, been affected by the absence of fire.  Homogenous landscapes characterized by 
dense canopy cover, shade tolerant species, and less productive and diverse herb/shrub 
layers are likely the result of fire suppression (Daigle 1996).  Shifts in mule deer diet over 
time may reflect a decline in forage availability from this changing landscape.  For 
example, forage analysis conducted between 1930 and 1951 indicated that Douglas-fir 
(Pseudotsuga menziesi) composed between 2 and 5% of mule deer diets (Martin et al. 
1951).  Recent studies suggest that Douglas-fir may comprise as much as 57% of mule 
deer winter diet (Simpson and Simpson, 2000).  Mule deer selectivity for browse with 
high nutrient content and palatability is well documented (Swift 1948, Tucker et al. 1976) 
and given the selectivity of mule deer, it is likely that shifts in forage utilization are a 
result of availability.  It has also been demonstrated that reduced availability of quality 
forage can negatively impact animal health and herd productivity (Ozaga and Verme 
1982, Pederson and Harper 1978).   
 
In addition to fire exclusion, current harvesting strategies in the dry Southern Interior 
may be contributing to the degradation of mule deer winter range.  Strict guidelines for 
harvesting on deer winter range have focused on forest cover retention.  By retaining 
forest cover, snow interception is increased thereby lowering energetic costs of 
movement through snow, and thermal cover is provided (Parker et al. 1984, 1990, 
Kirchhoff and Schoen 1987).  While forest cover retention reduces the energetic costs of 
movement, it may be at the detriment of forage availability.  Recent work on elk (Cervus 
elaphus) demonstrated no positive effect of thermal cover on animal condition.  
Furthermore, dense cover was actually found to have the highest energetic costs, due to 
low availability of forage (Cook et al. 1998).   
 
These findings would suggest that alternative harvesting strategies that mimic the results 
of a natural fire regime and encourage forage development may be favorable to mule 
deer.  In addition, there may also be considerable benefit to licensees operating in mule 
deer winter range if enhancement opportunities result in greater access to timber.   
 
An alternative harvesting prescription that focuses on creating winter forage for mule 
deer and restoring indigenous wildlife and vegetation communities was first applied to 
the Skull Special Resource Management Zone (Skull SRMZ) in 1998.  A long-term 



monitoring program established at the same time has been examining the impacts of the 
harvest on the winter habitat of mule deer. 
 
During the summer of 2003, wildfire dramatically changed the landscape of the Skull 
SRMZ.  The McLure fire affected almost the entire study area.  Surveys of mule deer in 
the area the following winter, provided insight into the habitats used by deer immediately 
following this catastrophic disturbance.    

1.1 Site History and Background 
The Skull SRMZ was established in 1995 under the Kamloops Land and Resource 
Management Plan (LRMP, 1995).  The Skull SRMZ is considered critical mule deer 
winter range under the plan.   
 
A wildlife/biodiversity inventory was conducted between 1995 and 1998.  Mule deer 
surveys were conducted as part of the inventory.  Results of the survey demonstrated that 
while deer used a variety of canopy closure types, they selected canopy closures from 16-
45% most often.  Browse utilization was highest on Douglas-fir, Saskatoon, Yellow stem 
ceanothus, and willow species.  Habitat inventory also illustrated that seral structure on 
the Skull RMZ was dominated by young climax stands (pole size Douglas-fir).   Early 
seral habitats were rare.  Old growth habitats and features were also rare (Falat and Pehl 
1999).   Harvesting treatments were intended to restore historic biodiversity by 
encouraging early seral components and enhancing and recruiting old growth features.  
Mule deer forage availability and quality would be enhanced through new shrub growth 
and vigour. 

1.2 Harvesting Treatments 
Approximately 1,200 ha of the scheduled harvest in the Skull SRMZ is from 5-6 years 
old.  During the spring and summer of 2003, additional harvesting was completed.  
Cutblock sizes range from approximately 40-90 ha and are large enough to cover a 
variety of habitat types.  The treatments are described in the prescription as: clearcut with 
reserves and uniform seed tree selection.   Harvesting treatments attempted to mimic 
natural fire disturbance by retaining veteran trees and variable retention of co-dominant 
stems where veteran stems were less abundant.  Approximately 10-25 stems/ha of the 
healthiest crowned trees were retained for old growth recruitment and productive seed 
source.   
 
2.0 STUDY AREA 
 
The Skull SRMZ occurs within the Kamloops Forest District and Thompson-Nicola 
subregion (between 51o 03’and 51o12’ north and 120 o06’ and 120 o16’ west).  The 
communities of Louis Creek and Barriere are east of the SRMZ across the North 
Thompson River.  Tree Farm License 35 borders the SRMZ to the west. 
 
Based on ecological unit classification, the Skull SRMZ is situated within the Southern 
Interior Ecoprovince and Thompson-Okanagan Plateau (Demarchi 1988), at the 
intersection of the Eastern Thompson Upland, Northern Thompson Upland, and 
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Thompson Basin ecosections.  The area is considered a Natural Disturbance Type 4 
(NDT4) type ecosystem, in which frequent low intensity fires were the main source of 
disturbance (Biodiversity Guidebook 1995). 
 
Elevation range within the Skull SRMZ is from 375 m along the North Thompson River 
to 1200 m near the summit of Mount Hagen.  The SRMZ is approximately 8,000 ha in 
area.  It is comprised of five biogeoclimatic variants: the Thompson Interior Douglas-fir 
very dry, hot (IDFxh2) and moist, warm (IDFmw2); the Cascade dry, cool (IDFdk2); the 
Thomson Interior Cedar-Hemlock moist, cool (ICHmk2); and the Thompson Montane 
Spruce dry, mild (MSdm2) (Lloyd et al. 1990).  Approximately 35% of the total area is 
IDFdk2.  The IDFxh2, and mw2 make up approximately 30% and 25% of the total area 
respectively.  The ICHmk2 comprises approximately 8% of the total area while the 
MSdm2 makes up only about 2%.  Modified harvest is focused on the IDF variants. 
  
3.0 METHODS 
 
Before initiation of winter sampling, field crews assessed existing transects for access 
and broad fire severity.  Fire severity classifications (Appendix 1) were adapted from the 
existing classes used by the forest industry to guide salvage logging. 
   
To assess mule deer use over the entire winter season, an early winter and late winter 
sample were conducted.  Snow accumulations allowed the early winter sample to be 
conducted in early December and the late winter sample in late January and early 
February. 
 
Track surveys along permanent transects were used to sample habitat use by mule deer  
(RIC standards 1997 and D’eon 2001).  Due to time and access constraints, a subset of 
the existing transects stratified by forest cover age class, lead and co-dominant tree 
species and aspect were selected.  Selected transects sampled a broad spectrum of post-
fire habitats including sites with differing fire severities, existing harvested cutblocks and 
sites scheduled for salvage harvest.  Different transects were sampled in both the early 
and late winter sample periods to avoid bias by creating trails for wildlife.  Eight transects 
were sampled in early winter for a total of 7080 meters. Five transects were sampled in 
late winter for a total of 6850 meters. 

3.1 Field Methods – Transect Sampling 
Deer activity and habitat variables were documented along the length of each transect.  
Recorded habitat information included snow depth, slope position, seral stage and 
oblique cover.  Tracks crossing a transect as well as pellet groups and beds within 5 m 
either side of the line were recorded.  Fresh browse was recorded within 1 m either side 
of the line. Height, age class and availability were recorded for utilized (fresh) browse.  
At bed and forage observations additional variables including aspect and slope were 
recorded.  All habitat and deer activity information was collected within different canopy 
closures classes (Class 1 0-15%; Class 2 16-35%, Class 3 36-60%, Class 4 >60%).   
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3.2 Data Analysis 
Only deer activity (tracks, pellets, and beds) determined to be equal to or less than 24 
hours old were graphed.   
   
Chi-square tests (p=0.05) were used to compare recorded deer activity to expected based 
on availability of sampled habitat types (Byers and Steinhorst, 1984).   
 
4.0 RESULTS 
 
Average snow depth recorded in the early winter sample period was 17cm (range 5-
30cm).  Average snow depth recorded in the late winter sample period was 30cm (range 
5-50cm).   

4.1 Activity by Canopy Closure 
Figures 1 and 2 illustrate the distribution of habitat types based on canopy cover sampled 
in early and late winter and percent of total deer activity recorded in each class. 
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Figure 1.  Deer activity by available canopy closure classes in early winter.  Only fresh activity 
(<24 hrs) is presented. 
 
A total of 7080 meters of transect was surveyed during the early winter sample period.  
Most of the habitat traversed in this period had between 0 and 15% canopy cover (75%), 
followed by 36-60% cover (18%).  Only 6.5% of the habitat traversed had between 16 
and 35% cover and canopy cover greater than 60% was not encountered.   
 
Canopy class 1 had the highest proportion of fresh tracks recorded at 51%, followed by 
class 3 with 39% and class 2 with 10%.  All fresh pellet groups were recorded in canopy 
class 1 and 3 with 81% and 19% respectively.  Fresh beds were recorded evenly between 
canopy classes 1, 2 and 3 with 33% each, although overall numbers of beds were low.  
Chi square analysis indicated that the distribution of tracks (p<0.01), pellet groups 
(p=0.03), and beds (p<0.01) among canopy cover classes was significantly different than 
that expected based on the availability of canopy types sampled. 
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Figure 2.  Deer activity by available canopy closure classes in late winter.  Only fresh activity 
(<24 hrs) is presented. 
 
A total of 6850 meters of transect was surveyed during the late winter sample period.  As 
in the early winter sample, most of the habitat traversed had between 0 and 15% canopy 
cover (79%).  Canopy cover between 16 and 35% made up 20% of the habitat sampled 
and canopy cover between 36 and 60% made up only 0.7%.  Canopy cover greater than 
60% was not encountered.  
 
Canopy class 1 had the highest proportion of fresh tracks recorded at 67%, followed by 
class 2 with 33%.  No fresh tracks were recorded in class 3 habitat  All fresh pellet 
groups and beds were recorded in class 1 habitat although overall numbers were low.  Chi 
square analyis indicated that the distribution of tracks (p<0.01) and pellet groups 
(p<0.01) among canopy cover classes were significantly different than expected based on 
the availablity of canopy types sampled.  Numbers of beds were not analysed. 
 
Table 1 details fresh tracks and pellet groups per 100m calculated for transects sampled 
in early and late winter within habitats having different canopy closures. 
 
Table 1. Fresh tracks and pellet groups per 100m recorded within each canopy closure 
class 

Early winter Late winter Canopy 
Closure 
Class Meters 

sampled 
Tracks/100m 
 

Pellet 
groups/100m 
 

Meters 
sampled 

Tracks/100m 
 

Pellet 
groups/100m 
 

Class 1 (0-
15%) 

5315 0.6 0.3 5425 1.0 0.1 

Class 2 
(16-35%) 

460 1.5 0.0 1375 2.0 0.0 

Class 3 
(36-60%) 

1305 2.0 0.3 50 0.0 0.0 

Class 4 
(60<%) 

0 na na 0 na na 

 
In early winter the highest number of fresh tracks occurred in class 3 canopy (2.0 
tracks/100m), followed by class 2 (1.5 tracks/100m) and class 1 (0.6 tracks/100m).  In 
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late winter, the highest number of fresh tracks occurred in class 2 canopy followed by 
class 1. 

4.2 Activity by Broad Fire Severity 
Figures 3 and 4 illustrate the distribution of habitat types based on fire severity sampled 
in early and late winter and deer activity recorded in each class. 
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Figure 3.  Deer activity based on fire severity in early winter.  Only fresh activity (<24 hrs) is 
presented. 
  
In the early winter sample, 57% of the habitat sampled was classified as severely burnt 
with standing green stems present (S1).  Habitat that was severely burnt with no visible 
green stems (S2) made up 43% of the sample.  66% of all fresh tracks were recorded in 
the lower severity habitat and 34% were recorded in the higher severity.  85% of all fresh 
pellet groups were recorded in lower severity habitat and only 14% were recorded in the 
higher severity.  66% of all fresh beds were recorded in low severity habitat with 33% 
being recorded in the higher severity.  Chi square analysis indicated that the distribution 
of pellet groups among fire severity classes was significantly different than that expected 
based on the availability of each type sampled (p<0.01). 
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Figure 4.  Deer activity based on fire severity in late winter.  Only fresh activity (<24 hrs) is 
presented. 
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In the late winter sample, 45% of the habitat sampled was classified as severely burnt 
with standing green stems present (S1).  Habitat that was severely burnt with no visible 
green stems (S2) made up 55% of the sample.  55% of all fresh tracks were recorded in 
the lower severity habitat and 45% were recorded in the higher severity.  50% of all fresh 
pellet groups were recorded in lower severity habitat and only 50% were recorded in the 
higher severity although overall numbers were low.  Only 1 bed was recorded in high 
severity habitat.  Chi square analysis indicated that the distribution of fresh tracks 
(p=0.04) was significantly different than that expected based on the availability of each 
habitat type sampled.  Numbers of beds were not analysed. 
 
Table 2 details fresh tracks and pellet groups per 100m calculated for transects sampled 
in early and late winter within habitats of different fire severity. 
 
Table 2. Fresh tracks and pellet groups per 100m recorded within each fire severity class 

Early winter Late winter Fire 
Severity 

Meters 
sampled 

Tracks/100m 
 

Pellet 
groups/100m 

Meters 
sampled 

Tracks/100m Pellet 
groups/100m 

S1 4050 1.1 0.4 3100 1.5 0.1 
S2 3030 0.8 0.1 3750 1.0 0.0 
 
Numbers of fresh tracks per 100m tend to be similar between early and late winter 
samples and between habitats with different fire severities.  However, lower severity 
habitat tended to have slightly higher track densities in both early and late winter 
samples. 

4.3 Browse Utilization 
Figures 5 and 6 detail the makeup of both early and late winter mule deer forage based on 
recorded observations of use along transects.   
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Figure 5.  Browse composition in early winter 
 
In the early winter sample, Douglas-fir windfall, Douglas maple, and Saskatoon made up 
the highest proportion of plants with fresh utilization by mule deer at 20% each.  Thistle 
made up 10% of the plants utilized while Western redcedar, Mullein, and Trembling 
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aspen each made up 7%.  Regenerating Douglas-fir stems (stems between 2-10m), grass 
and an unidentifiable shrub species made up 3% each.  In total, Douglas-fir made up 23% 
of the forage utilized by mule deer in early winter and coniferous plants made up 30% of 
the forage selected. 
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Figure 6.  Browse composition in late winter 
 
In the late winter sample, Saskatoon made up the highest proportion of plants with fresh 
utilization at 34%, followed by Redstem ceonothus at 21%.  Regenerating Douglas-fir 
made up 13% while Douglas-for seedlings and windfall made up 8% and 4% 
respectively.  Thimbleberry, Rose, Paper birch, Willow, and Douglas maple each made 
up 4% of the plants with fresh utilization.  In total, Douglas-fir made up 25% of the 
forage utilized by mule deer in late winter. 
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5.0 Discussion 
 
The initial post-fire sample of mule deer use, although limited, provided some insight 
into the effects of fire on mule deer winter range.  Based on track abundance and 
available canopy closure, deer appeared to use canopy cover from 16-60% more than 
expected based on availability in both early and late winter.  To classify broad fire 
severity, crews split the ‘heavy’ class used by industry into subclasses to differentiate 
between habitats with trees that still had green foliage and habitats where trees generally 
had no green foliage.  Based on track and pellet group activity within these 2 classes and 
selection of canopy closure classes, deer appeared to have some selectivity, for habitats 
with standing green stems.  Field observations indicate that, as expected, habitats with 
lower burn severity generally had more useable forage.  Field observations also indicate 
that bed sites, although recorded in low numbers, were often located in areas adjacent to 
available forage. 
   
Forage availability would have been an important factor in mule deer survival following 
the wildfire.  Douglas-fir windfall, stems from 2-5 meters in height, and seedlings 
comprised a large proportion of the mule deer diet in both early and late winter samples.  
In fact, field crews observed areas where deer trails traversed between fallen Douglas-fir 
stems.  Deer also utilized Douglas-fir foliage from stems being harvested in the northern 
portion of the unit.  Preferred browse species such as Saskatoon and Red stem ceanothus 
(Caswell, 2003) still comprised a large part of the plants with fresh utilization, and field 
observations indicate that generally, all available shoots of preferred browse species were 
utilized, however, other less palatable species such as Thistle were also heavily used.   
 
It may have been expected that deer would not use the area due to reduced habitat 
suitability following wildfire.  Both security cover in the form of oblique vegetative cover 
and forage were limiting.   In most cases, however, track and pellet group numbers 
calculated per unit distance tended to be only slightly lower than results obtained in 2001-
02 in both harvested and unharvested stands (Caswell, 2002) and 2002-03 in unharvested 
stands (Caswell, 2003).  This may be the result of traditional influx from higher 
elevations due to snow accumulations, influx due to the fact that more northerly ranges 
were also affected by the wildfire, forage availability due to salvage harvest, the 
distribution of unburnt pockets, or a combination of all these factors.  
 
The wildfire of summer 2003, offers a unique opportunity to examine mule deer response 
and habitat recovery, with the added benefit of pre-fire information.  Work should 
continue to record trends in mule deer use and forage recovery in burnt stands, both 
previously harvested and unharvested, and stands following salvage harvest.  A more 
detailed assessment of the fire severity along each transect should be completed so that an 
accurate assessment of deer selection as habitats recover can be made. 
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Appendix 1.  Fire severity classifications  
 
Fire severity classes were adapted from Forest Industry Guidelines for Stand Assessment 
following wildfire. 
 
Light burn 
 Less than 20% of ground burnt 
 Negligible potential root damage 
 Trees have primarily “healthy” green foliage 
Moderate burn 
 20 to 50% of ground burnt 
 Numerous trees with root damage 
 Most trees have green foliage 
Heavy (severe) burn 
 S1: 

>50% of ground burnt 
  Significant root damage 
  Green foliage present 
 S2: 
  >50% of ground burnt 
  Significant root damage 
  Green foliage not present  
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