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EXECUTIVE SUMMARY 
 
 
In July 2005, an Allowable Annual Cut (AAC) of 2.8 million m3 was determined for the 
Merritt Timber Supply Area (TSA).  The determination included an uplift of nearly one 
million m3 to address the spreading infestation of Mountain Pine Beetle (MPB).  The 
Lower Nicola Indian Band (LNIB) expressed concern over the impacts of the elevated 
harvest levels on wintering mule deer (Odocoileus hemionus hemionus).   In 2006, a 
project was initiated to monitor mule deer response to MPB in the Merritt TSA. 
 
Preliminary site selection was initiated on five study areas that were identified for field 
reconnaissance in January 2006. Track transects and coarse habitat sampling were 
completed to evaluate candidate areas.  Based on the results of the site selection, Dry 
Lake, Dillard and Sheppard areas were proposed for continued monitoring.  Working 
with licensee partners over the summer of 2006, the Sheppard area was replaced by 
Danish Lake to provide additional opportunity to collect pre-harvest data.  Snow track 
transect and pellet plot sampling were used to monitor deer activity.  The original 
workplan proposed one year of pre-harvest, followed by four years of post harvest 
monitoring.  Pre-harvest sampling was completed at the Dry Lake, Dillard and Danish 
Lake study areas in 2006 / 07.  Harvest treatments were completed at Dry Lake and 
partially at Dillard over the summer of 2007.  Following this, monitoring activities have 
continued over the winters of 2007 / 08 and 2008 / 09.   
 
The winter of 2008 / 09 was very mild in terms of snow accumulations.  Provincial 
monitoring stations indicated that snow accumulations in the region were 37% to 83% of 
normal (MoE 2009).  Early winter average snow depths for the Dry Lake study area were 
30 cm, followed by Dillard at 24 cm and Danish Lake at 21 cm.  Average late winter 
snow depths for the Dry Lake, Dillard and Danish Lake study areas were 28, 25 and 21 
cm, respectively.   
 
As a result of the low snow accumulations, mule deer activity over the winter of 2008 / 
09 was relatively high.  Early winter track densities for the Dry Lake, Dillard and Danish 
Lake areas were 9.4, 10 and 16 tracks / km, respectively.  Over the late winter sampling 
period, track densities at the Dry Lake, Dillard and Danish Lake areas were 25, 7 and 21 
tracks / km, respectively.   
 
Over the past two winters of post-harvest monitoring, track densities have increased at 
all three study areas.  However, it should be noted that snow accumulations for the 
region were below normal over the same time period.  As a result any impacts of MPB 
may have been masked by low snow accumulations as mule deer have not been forced 
to areas of shallow snow at lower elevation.  There has likely been some shift of activity 
at the stand level, as mule deer tracks have not been recorded in the interior of 
harvested blocks.    Nonetheless, mule deer have continued to use retention areas 
surrounding harvested blocks.   
 
These results are based on three years of monitoring and should be considered 
preliminary, particularly in light of the variability in snow accumulations.  Continued 
monitoring will be necessary to determine reliable conclusions.  Subject to funding 
availability, a workplan has been proposed for 2009 / 10.   
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1.0 INTRODUCTION  
 

1.1  TERMS OF REFERENCE 
 
Funding for the project was provided by the Habitat Conservation Trust Fund (HCTF) 
and Weyerhaeuser Company Ltd (Weyerhaeuser).  The project manager is Greg van 
Rossum, Lower Nicola Indian Band (LNIB).  The lead biologist is Dave Caswell, RPBio, 
Timberline Natural Resource Group (Timberline).  The project team for the winter snow 
tracking was Dave Caswell and Cedric Bent, LNIB.  All mapping was completed by 
Timberline. 
 

1.2 BACKGROUND  
 
The current mountain pine beetle (MPB) epidemic is unprecedented in British Columbia.  
As a result, landscape level salvage activities are occurring at an accelerated rate.  The 
rate and scale of salvage activities has raised concerns around impacts to non-timber 
values.  Resource managers face considerable challenges integrating salvage activities 
with the range of non-timber objectives.  Considerable effort is being made throughout 
the province to review current understandings, develop impact forecast and mitigation 
strategies (de Montigny 2007; JS Thrower 2006; Klenner 2006; Martin 2006).  Studies of 
past landscape level impacts may also provide important information for consideration in 
salvage harvest planning (Sullivan 2006).   
 
There is limited information regarding the potential impacts of MPB salvage on wintering 
mule deer.  Where MPB salvage activities occur within Mule Deer Winter Range 
(MDWR), harvesting must follow legal obligations.  General Wildlife Measures (GWM) 
have been developed and implemented for the Merritt TSA (MoE 2008).  However, 
current management guidelines have been based on research conducted in the Cariboo 
Forest Region (Armleder et al.1986) and may not be directly applicable to the dry forest 
ecosystems of the Southern Interior.   
 
In 2006, the LNIB initiated a program to monitor impacts of the MPB salvage on 
wintering mule deer.  In the short-term, the proposed study would attempt to identify 
harvesting impacts and develop mitigation strategies.  In the long-term, the project would 
collect local information to support MDWR management in the Merritt TSA. Snow track 
surveys and spring pellet plot counts have been used to monitor deer activity and to 
meet project objectives.  The following report outlines the results of 2008 / 09 snow 
tracking and summarizes the current and past three winters’ snow tracking results. 
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1.3 OBJECTIVES 
 
The short- and long-term objectives of the project are as follows: 
 
Short-Term 1-3 years: 
 

• Monitor impacts of MPB harvesting on deer use of winter range. 
• Identify critical habitat features utilized by deer which may be different as a result 

of the MPB harvesting.   
• Monitor impacts of increased road density in terms of disturbance, recreation and 

hunting pressure. 
• Incorporate findings into short-term MPB planning. 

 
Long-Term 4-5 years: 
 

• Compare deer use of winter range from early winter (late Nov – Late Dec) to late 
winter (mid Jan to Late Feb). 

• Compare deer use of habitat features in terms of snow pack and forage 
availability. 

• Provide findings to assist decision making surrounding MDWR guidelines. 
 

1.4 PROJECT HISTORY 
 
In December 2006, the LNIB made a funding request to the HCTF to monitor the 
impacts of MPB salvage on wintering mule deer.  In the interim, Weyerhaeuser provided 
funding to LNIB over the winter of 2005 / 06 to complete an assessment of candidate 
areas for inclusion in a long-term MDWR study.  In light of the planning levels necessary 
to manage MPB salvage, licensee partners expressed concern over delivering a number 
of replicated treatments.  As a result, the site selection project included study areas with 
both proposed and existing harvest.  Five study areas were identified for field 
reconnaissance.  Snow track surveys and coarse habitat sampling was completed to 
evaluate candidate areas.  Based on the results of the site selection, Dry Lake, Dillard, 
and Sheppard areas were proposed for continued monitoring (Caswell 2006).  However, 
work with licensee partners over the summer of 2006 resulted in the replacement of the 
Sheppard area with Danish Lake to provide additional opportunity to collect pre-harvest 
data.  Figure 1 shows the locations of Dry Lake, Dillard and Danish Lake study areas in 
the Merritt TSA.  Work on the pre-harvest monitoring phase of the project was initiated in 
the fall of 2006. 
 
Over the summer of 2007, harvesting was completed at half of the proposed treatments.  
At the Dry Lake study area, both proposed treatments were harvested.  At the Dillard 
study area, harvesting was partially completed.   One of the proposed treatments was 
not harvested due to resistance from local stakeholders.  It is unlikely that this area will 
be harvested in the future and was maintained as a control.  Due to the high levels of 
planning and activity necessary to manage the current MPB infestation, harvesting was 
not completed at the Danish study area.  It is possible that the proposed harvest may be 
completed in the future. Three years of monitoring have been completed at the three 
study areas. 
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Figure 1. Study area locations and MDWR management area by forest license in the 
Merritt TSA. 
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2.0 METHODS 

2.1 STUDY AREA 
 
The Merritt TSA extends from the Canada/USA border and Manning Park in the south to 
Logan Lake in the north.  It is comprised of parts of the South Thompson Upland, 
Hozameen Ranges, Leward Pacific Ranges and Okanagan Range ecosections for a 
total area of 1,130,000 ha.  Approximately 47% of the TSA is comprised of the Interior 
Douglas-fir (IDF) which is considered to provide the most capable habitat for mule deer 
(Armleder et al.1986).  Figure 1 shows the MDWR management area, by forest licensee 
in the Merritt TSA.   

2.2 STUDY DESIGN 
 
In the Merritt TSA, the Moderate Snow Zone (MSZ) of the MDWR is composed of the 
Montane Spruce (MS) and IDF (Lloyd et al. 1990).  The MSZ makes up a majority of the 
MDWR in the Merritt TSA.  The study design focuses on the MSZ as considerable MPB 
harvest is planned for this zone.  
 
To target areas of suitable MDWR, individual harvest treatments and controls have a 
mature forest cover composed of 60% - 70% lodgepole pine with 30% - 40% Douglas-fir.  
The overall study design is composed of two harvest treatments with two controls, 
replicated over three study areas in the Merritt TSA.   
 
MSZ Harvest Treatments - Proposed harvest treatments range in size from 30 to 100 
ha.  MPB attack ranges from patchy to scattered.  Subsequent forest retention of non-
susceptible species includes variable veteran /seed tree and patch retention.  Photos of 
MSZ harvest examples are shown in Figures 2 and 3. 
 
MSZ Control - (no harvest)  
 
Lower Elevation (LE) Control  - (no harvest)  A second control at a lower elevation was 
included to monitor mule deer movements to lower elevations.  The LE Controls are 
within approximately 5 km of the MSZ Treatments and Controls in an attempt to monitor 
the same local populations.  As a result, the LE Controls are transitional in 
biogeoclimatic sub-zone (IDFdk to IDFxh) and snow zone (moderate to shallow snow 
zones).  Forest cover in the LE Controls is predominantly Douglas-fir.   
 
Appendix 1 contains maps with sample locations at Dry Lake, Dillard and Danish Lake 
study areas. 
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Figure 2.  Photo of harvesting of MSZ Treatment 2 at Dillard, showing variable seed tree 
retention. 

 

 
 

Figure 3.  Photo of harvesting of MSZ Treatment 2 at Dillard, showing the edge of a 
retention area. 
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2.3 TRACK TRANSECTS 
 
Track transect sampling was planned for once in early winter (late November to late 
December) and once in late winter (mid-January to mid-February).  Transect sampling 
was completed within 72 hrs of a major snow event to eliminate sampler error in 
determining the age of tracks.  A pair of parallel transects were established in each 
harvest treatment and control. The distance between transect pairs was 50 m. Transects 
ranged in length from 400 to 500 m.  Within transect pairs, one transect was sampled 
during the early winter with the second transect sampled during the late winter period to 
avoid attracting mule deer to a trail established during the early winter sample.   
Transects were oriented to cross perpendicular to the range of habitat from harvest, 
retention and edge.   
 
Data collected along the transect:  
 

• Tracks crossing the transect. 
• Pellet groups and beds within 5 m either side of the transect. 
• Browse associated with fresh tracks within 1 m either side of the transect.  
• Three snow depth samples recorded over 40 m intervals. 
• Other wildlife observations were recorded, noting their distance along the 

transect. 
 
 
Track transect sampling follows the methodology outlined in Resource Inventory 
Standards Committee (RISC) standard (RISC 1998 and D’eon et al. 2006).   
 
 

2.4 DATA ANALYSIS  
 
Field data were entered into and analyzed in MS Excel.  To account for differences in 
the time of sampling since the last snowfall, track totals were standardized by dividing 
the total number of tracks by the number of days since last snowfall (D’eon et al. 2006.; 
Beauvais and Buskirk 1999; Thompson et al. 1989).   
 
Using MS Excel, results from the current winter’s snow tracking were combined with the 
two previous year’s results to complete the three year summaries.  
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3.0 RESULTS 

3.1 SUMMARY: YEAR 4 (2008 / 09) 
 
Early winter sampling was completed January 6th - 8th, 2009.  The sampling was 
completed approximately two weeks later than outlined in the sampling plan.  The first 
major snow event occurred during mid December, however it also coincided with 
temperatures < -30o C.  The extreme cold conditions were considered unsafe for field 
work.  The late winter sample was completed February 10th - 12th, 2009, within the 
window outlined in the sampling plan. 
 
 
3.1.1 Snow Depth 
 
Snow depth results for the Dry Lake, Dillard and Danish Lake study areas from the early 
and late winter sampling periods are shown in Table 1.   
 
The overall average snow depth recorded along transects in the Dry Lake study area 
during the early winter sampling period was 30 cm.  Snow depths ranged from an 
average of 33 cm in the MSZ to 21 cm in the LE Control.  During the late winter sampling 
period the average snow depth recorded was 28 cm.  The range in snow depths were 31 
cm average in the MSZ to 18 cm in the LE Control. 
 
At the Dillard study area, the overall average snow depth recorded during the early 
winter was 24 cm; ranging from an average of 25 cm in the MSZ to 20 cm in the LE 
Control.  Over the late winter sampling period the overall average snow depth was 25 
cm.  The average snow depth for the MSZ was 26 cm compared to 21 cm for the LE 
Control. 
 
During early winter transect sampling of the Danish Lake study area, the overall average 
snow depth was 21 cm.  The range in snow depth was 22 cm average  in the MSZ to 15 
cm in the LE Control.  The overall average snow depth recorded during the late winter 
sampling period was 21 cm.  In the MSZ, the average snow depth was 22 cm compared 
to 18 cm for the LE Control. 
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Table 1. Early and late winter snow depths at Dry Lake, Dillard and Danish Lake study 
areas.     

Area Strata 
Elev 
(m) 

Avg. % Canopy 
Closure  

Avg. Snow 
Depth (cm)  

Early Winter  

Avg. Snow 
Depth (cm)  

Late Winter  
Dry Lake LE Control 1,000 44 (n=22) 21  (n=33) 18 (n=33) 
Dry Lake MSZ – Control 1,200 49 (n=22) 25  (n=33) 19  (n=33) 

Dry Lake MSZ – Treatment 1 1,400 
53 Pre-harvest 

19 Post-harvest (n=22) 
37  (n=33) 33  (n=33) 

Dry Lake MSZ – Treatment 2 1,400 
50 Pre-harvest 

7 Post-harvest (n=26) 36  (n=33) 40  (n=33) 

Dry Lake MSZ Average 1,333  33 31 

Dry Lake Total Average 1,667  30 28 

Dillard LE Control 1,100 46 (n=22) 20  (n=33) 21  (n=33) 
Dillard MSZ – Control 1,100 45 (n=22) 19  (n=33) 22  (n=33) 
Dillard MSZ – Treatment 1 1,300 52 (n=20) 22 (n=30) 22  (n=30) 

Dillard MSZ – Treatment 2 1,350 
38 Pre-harvest 

13 Post-harvest (n=22) 34  (n=33) 33 (n=33) 

Dillard MSZ Average 1,250  25 26 

Dillard Total Average  1,213  24 25 

Danish Lake LE Control 1,200 41 (n=22) 15 (n=33) 18  (n=33) 
Danish Lake MSZ – Control 1,500 51 (n=22) 18  (n=33) 22 (n=33) 
Danish Lake MSZ – Treatment 1 1,600 46 (n=24) 26 (n=36) 24 (n=36) 
Danish Lake MSZ – Treatment 2 1,500 41 (n=21) 23 (n=30) 21 (n=30) 
Danish Lake MSZ Average 1,533  22 22 

Danish Lake Total Average  1,450  21 21 

 
 
3.1.2 Track Transects 
 
In the Dry Lake study area, the average overall track density recorded during the early 
winter sampling period was 9.4 tracks / km.  The highest track density was recorded at 
the LE Control at 22.5 tracks / km, followed by the MSZ Control at 5.8 tracks / km and 
MSZ Treatments 1 and 2 at 5 and 4.2 tracks / km, respectively.  During the late winter 
sampling period, the average overall track density was 24.9 tracks / km.  The LE Control 
had the highest average track density during the late winter sample at 60 tracks / km.  
The MSZ Control had the second highest track density at 20 tracks / km, followed by the 
MSZ Treatment 1 at 17.5 tracks / km and the MSZ Treatment 2 at 2.1 tracks / km.   
 
At the Dillard study area, the average overall track density for the early winter sampling 
period was 10 tracks / km.  The highest track density at 32.5 tracks / km was recorded 
on the LE Control.  The MSZ Treatment 2, MSZ Treatment 1 and MSZ Control followed 
at 3.8, 2.5 and 1.25 tracks / km,  respectively.  Over the late winter period, the overall 
average track density was 6.8 tracks / km.  All of the activity over the late winter 
sampling period was recorded on the LE Control at 27.3 tracks / km.  
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During the early winter sampling period, the overall average track density at the Danish 
Lake study area was 16.2 tracks / km.   The MSZ Treatment 2 had the highest track 
density during the early winter sample at 35 tracks / km, followed by the LE Control, 
MSZ Control and MSZ Treatment 1 at 12.5, 9.1 and 8 tracks / km, respectively.  The 
overall average track density during the late winter sampling period was 20.6 tracks / 
km.  The highest track density was recorded at the MSZ Control at 27.3 tracks / km.  The 
track densities at the MSZ Treatment 2 was 23 tracks / km, while the MSZ Treatment 1 
had a track density of 22 tracks / km.   The lowest track density during the late winter 
sampling period was the LE Control at 10 tracks / km.  
 
The snow tracking results for the Dry Lake, Dillard and Danish Lake study areas are 
shown in Figure 4. 
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Figure 4. 2008-09 winter snow tracking results for the Dry Lake, Dillard and Danish Lake 
study areas. 
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3.2 SUMMARY: YEARS 2 – 4 (2007 / 09) 
 
3.2.1 Snow Depth 
 
Summary graphs of the snow depth records from 2007 to 2009 for the Dry Lake, Dillard 
and Dry Lake area are shown in Appendix 2. 
 
At the Dry Lake study area, the average early winter snow depth recorded over the three 
years of sampling was 22 cm.  The average early winter snow depth in the MSZ over the 
three year period was 24 cm compared to the LE Control at 16 cm.  Over the late winter 
sampling at Dry Lake, the overall average snow depth was 43 cm.  For the MSZ and LE 
Control, the late winter average snow depths were 45 and 34 cm, respectively. 
 
Over the three years of sampling at the Dillard study area, the overall average snow 
depth for the early winter sampling period was 18 cm.    For the MSZ, the early winter 
snow depth averaged 19 cm, while the LE Control was 15 cm.  The three year average 
snow depth over the late winter sampling period was 35 cm.  The average late winter 
snow depth was 34 cm for the MSZ while the LE Control was 36 cm. 
 
The overall average early winter snow depth for the three years of sampling at Danish 
Lake was 16 cm.  The average for the early winter sampling period in the MSZ was 17 
cm.  The LE Control had an average of 11 cm.  Over three years of late winter sampling, 
the overall average snow depth for the Danish Lake area was 34 cm.  For the MSZ the 
average late winter snow depth was 36 cm while the LE Control was 27 cm. 
 
 
3.2.2 Track Transects 
 
At the Dry Lake study area, the highest track densities over the three winters of snow 
tracking occurred during the winter of 2008 / 09.  That winter, the overall average track 
density was 17.1 tracks / km, ranging from 24.9 during the late winter sample to 9.4 
tracks / km during the early winter sample.  The second highest track density occurred 
during the winter of 2007 / 08 with an average track density of 2.6 tracks / km.  That 
winter, the track densities ranged from 3.8 tracks / km during the late winter to 1.35 
tracks / km during the early winter sample.  The lowest overall track density occurred 
over the winter of 2006 / 07 at 1.5 tracks / km.  The range over that winter was 2.6 tracks 
/ km for the early winter sample compared to 0.3 tracks / km for the late winter sample.   
 
Over the three years of snow tracking at the Dillard study area, the highest track 
densities were recorded over the winter of 2008 / 09, with an average of 8.4 tracks / km.   
During that winter, average track densities ranged from 10 tracks / km for the early 
winter sample to 6.8 tracks / km for the late winter tracks / km.  The second highest track 
density occurred during the winter of 2007 / 08, with an overall average of 1.2 tracks / 
km.  During that winter, the late winter period had an average track density of 2.2 tracks / 
km while the average track density during the early winter was 0.2 tracks / km.  During 
the winter of 2006 / 07, the overall average track density was 0.7 tracks / km.  The range 
in average track density between the early and late winter sampling period was 1.28 and 
0.2 tracks / km, respectively.  
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The highest average track density over the three years of snow tracking at the Danish 
Lake study area was 18.4 tracks / km during the winter of 2008 / 09.  The range in 
average track density between the late and early winter sampling periods was 20.6 
tracks / km and 16 tracks / km, respectively.  The second highest average track density 
over the three years of snow tracking occurred during the 2007 / 08 winter with an 
average track density of 3.2 tracks / km.  During the winter of 2007 / 08, the late winter 
period had a higher average track density at 3.9 tracks / km compared to 2.5 tracks / km 
during early winter sampling period.  The average track density during the 2006 / 07 
winter was 2.4 tracks / km. The average track density for the early winter sampling 
period was 3.2 tracks / km.  An average track density of 1.6 tracks / km was recorded 
over the late winter period.  
 
The summary of the past three seasons of snow track surveys at the Dry Lake, Dillard 
and Danish Lake study areas is shown in Figure 5. 
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Figure 5. 2007-09 winter snow tracking results for the Danish Lake, Dillard and Dry Lake 
study areas. 
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4.0 DISCUSSION 
 
Three seasons of winter snow tracking have been completed for the Dry Lake, Dillard 
and Danish Lake study areas.  The snow tracking surveys have been completed in an 
attempt to address the short-term objectives of the project. 
 
The short-term (1 – 3 years) objectives of the project were to:  
 

• Monitor impacts of MPB harvesting on mule deer use of winter range. 
• Identify critical habitat features utilized by deer which may be different as a result 

of the MPB harvesting.   
• Monitor impacts of increased road density in terms of disturbance, recreation and 

hunting pressure. 
• Incorporate findings into short-term MPB planning. 

 
One of the limitations of the study design and sampling plan was the limited amount of 
information regarding the population or relative abundance of wintering mule deer within 
each of the three study areas.  An additional investment was made by Weyerhaeuser 
over the winter of 2008 / 09 to complete and aerial inventory of the three areas.  The 
animal observation totals from the aerial inventory are shown in Table 2 (Timberline 
2009).  
 

Table 2. Mule deer observation results from the 2008 / 09 aerial inventory of the Dry 
Lake, Dillard and Danish Lake study areas.   

Study Area Flight Time Total Length of 

Encounter Transects 

Total Mule Deer 

Observations 

Dry Lake 39 min 25 km 22  

Dillard 29 min 27 km 0 

Danish Lake 36 min 27.5 km 11 

 
 
MDWR is composed of life requisite habitats such as snow interception, thermal and 
security cover and forage.  The quantity, quality and distribution of these life requisites 
through the elevational range of wintering mule deer influences the overall suitability of 
the winter range.   Based on the results of the past three years of monitoring, combined 
with aerial inventory, the Dry Lake and Danish Lake study areas are comparable to other 
well-utilized winter ranges in the Merritt TSA (Gyug 2003, Simpson and Simpson 2000).  
While the Dillard study area may not be as comparable to the Dry Lake and Danish Lake 
study areas in terms of total mule deer activity and suitability, it still shows similar trends 
in terms of deer movement resulting from differences in snow accumulations.   
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Snow Depth 
 
Over the three years of monitoring, snow accumulations ranged from above average, to 
well below average (Ministry of Environment, Water Stewardship Division 2007 – 2009).  
Above average snow accumulations were recorded during the winter of 2006 / 07 as 
monitoring stations throughout the region ranged from 122% to 160% of average.  
During the winter of 2007 / 08, snow accumulations ranged from 62% to 103% of 
average, while the most recent winter of 2008 / 09, snow accumulations ranged from 
37% to 83% of average.  During the winter of 2006 / 07, the corresponding late winter 
snow depths for Dry Lake, Dillard and Danish Lake were  49, 41 and 47 cm, 
respectively.   For the winter of 2007 / 08, the corresponding late winter snow depths for 
the Dry Lake, Dillard and Danish Lake were 51, 39 and 32 cm, respectively.   Over the 
summer of 2007, harvesting was completed at Dry Lake and partially completed and 
Dillard.    As a result, snow measurements from the Dry Lake area in particular were 
greater in 2007 / 08 than in 2006 / 07, despite snow accumulations in the region being 
lower.  Corresponding late snow measurements at Dry Lake, Dillard and Danish Lake 
over the winter of 2008 / 09 were 28, 25 and 21 cm, respectively.   
 
Track Transects 
 
There was a noticeable influence of snow accumulation on mule deer activity at all of the 
study areas over the three years of monitoring.  In general, track densities were greater 
in years of below average snow accumulations.  This was most noticeable during the 
past winter of 2008 / 09.  Snow depths of 30 – 50 cm have been identified as influencing 
mule deer habitat selection and movement to lower elevations (UWRTAT 2005).  The 
results of the past three seasons of monitoring at Dry Lake, Dillard and Danish Lake 
suggest that mule deer habitat selection and movement is triggered at snow depths of 
approximately 40 – 50 cm.  While weather conditions and site differences also play a 
factor in mule deer movements, further monitoring and data analysis should provide the 
opportunity to more accurately determine the snow accumulation levels which influence 
mule deer movement in these local areas. 
 
In addition to the general trend of mule deer activity relating to snow accumulation, there 
was also noticeable trend in activity between early and late winter.  At the Dry Lake and 
Danish Lake areas, track densities were greater during the late winter sample of the 
2007 / 08 and 2008 / 09 winters, suggesting that animals continue to move to these 
areas during winters with below average snow accumulations.  Track densities results 
for early and late winter samples at the Dillard study area have been mixed.  During the 
winter of 2007 / 08, late winter track densities were greater than the early winter while 
opposite results were recorded during the winters of 2006 / 07 and 2008 / 09.  It is likely 
that mule deer move to lower elevation winter range, earlier in the winter from the Dillard 
study area as it is lower in suitability than Dry Lake and Danish Lake study areas. 
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MPB Impacts 
 
There is a considerable challenge in assessing the impacts of MPB on wintering mule 
deer through the relationship between activity levels and snow accumulations.  Despite 
the harvesting that occurred as part of the monitoring program in or adjacent to all three 
study areas, mule deer activity has increased in the two years post-treatment.  However, 
snow accumulations in the post-treatment years have either been below or well below 
average.  It would be possible to consider the impacts of MPB in the event that mule 
deer activity declined from pre-treatment levels during winters of normal or below normal 
snow accumulations.  However, questions have been raised with regard to impacts of 
climate change on snow accumulation and forest cover.  Should normal snow 
accumulations continue to decline combined with the future expansion of drier Douglas–
fir ecosystems then we could expect mule deer numbers to increase in MSZ areas such 
as Dry Lake, Dillard, and Danish Lake (Austin et al. 2008). 
 
Even though the impacts if any, of MPB on wintering mule deer may have been 
obscured by the below-normal snow accumulations of the past two winters, there may 
have been some shift in deer activity at a stand level.  During late winter sampling, little 
to no mule deer activity has been recorded in the interior of the harvest treatments.   
Prior to harvest, areas that were lodgepole pine leading were not highly suitable in terms 
forage or cover.  However, they could have provided some opportunity as travel 
corridors to areas of higher suitability.  With the removal of these travel corridors through 
salvage activities, concerns have been raised that retention areas may become isolated 
(Martin 2006).   However, consistent mule deer activity has been recorded in the 
retention areas.  Future monitoring will be useful to determine if the retention areas 
continue to be used by mule deer as the surrounding area is further impacted by MPB.  
Furthermore, it will be important to monitor if mule deer respond to increases in forage 
opportunity as deciduous shrubs establish themselves in the harvested treatments.  The 
importance of quality forage to animal health and herd productivity is well documented 
(Ozaga and Verme 1982; Pederson and Harper 1978).  Furthermore, the selectivity of 
mule deer for browse with the highest palatability and nutrient content is also well 
described (Swift 1948, Tucker et al. 1976; Dawson et al. 1990; Blair et al. 1983).  It may 
become increasingly important to develop silviculture strategies that promote forage 
opportunity for wintering deer to offset the increased energetic costs of reduced snow 
interception and thermal cover.   
 
The third season of spring pellet counts will be completed in May of 2009.  The results of 
the pellet plot surveys will provide additional information on shifts in relative abundance 
at the study area and stand level. 
 
Road development is necessary to access the MPB infested timber.  However, the 
process of road development can result in the introduction or spread of invasive plants 
as well as increased recreational traffic.  The additional traffic can cause increased 
animal disturbance and hunting pressure (Dawson et.al. 2007).  Furthermore, “loop” 
roads may intensify the impacts.  During the winter of 2007 / 08 above average 
recreational traffic was observed in the Dry Lake area (C. Bent personal communication, 
January 7th 2008).  However, in order to prevent unauthorized users, access roads to 
this area have been gated.  In addition, temporary access roads have been disabled.  
Despite below normal snow accumulations resulting in increased accessibility over the 
past winter, recreational traffic did not appear to be above average. 
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5.0 WORKPLAN – YEAR 5 
 
These results are based on three years of monitoring and should be considered 
preliminary, particularly in light of the variability in snow accumulations.  Continued 
monitoring will be necessary to determine reliable conclusions.  Following the original 
work plan, two more seasons of monitoring are proposed for the three study areas.  
Subject to funding availability, the following workplan is proposed for the 2009/10 fiscal 
year: 
 

• Pellet Plots will be sampled in the spring prior to green-up - May 2009. 
• Year three results presentation to the Merritt TSA committee or Nicola 

Similkameen Innovative Forestry Society technical committee in summer 2009. 
• Progress report detailing results of the pellet plot sampling as well as pre and 

post harvest vegetation comparison - November 15, 2009. 
• Early winter snow event tracking completed - December 2009. 
• Later winter snow event tracking completed - February 2010. 
• Year five progress report to be completed - March 15, 2009.  
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APPENDIX 1 – STUDY AREA MAPS  
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APPENDIX 1 – THREE YEAR SNOW DEPTH SUMMARIES 2007 / 09. 
 

  

  
 

  

  
 
 
 
 



Impacts of MPB on Mule Deer in the Merritt TSA – Year 4 Final Report 
 

25 
 

  

  
 
 


