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Executive Summary 
 
In July 2005 the Provincial Chief Forester determined an allowable annual cut (AAC) of 
2.8 million m3 for the Merritt Timber Supply Area (TSA).  The determination included 
nearly one million m3 to address the spreading infestation of mountain pine beetle 
(MPB).  The Interior Douglas-fir (IDF) biogeoclimatic zone composes 47% of the Merritt 
TSA (Lloyd 1990).   The IDF is considered to provide the most suitable mule deer winter 
range (MDWR) habitat (Armleder et al. 1986).  A considerable portion of pine beetle 
salvage will occur within this zone.  The Lower Nicola Indian Band (LNIB) expressed 
concern over the impacts of the elevated harvest levels on wintering mule deer 
(Odocoileus hemionus hemionus).   A project was proposed to monitor mule deer 
response to MPB harvest treatments in the Merritt TSA. 
 
Preliminary site selection was completed in January 2006.  Five study areas were 
identified for field reconnaissance. Track transect 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.  Working 
with licensee partners over the summer of 2006, the Sheppard area was replaced by 
Danish Lake to provide additional opportunity to collect pre-treatment data.  Snow track 
transect and pellet plot sampling have been used to monitor deer activity.  Pre-harvest 
sampling was completed at the Dry Lake, Dillard and Danish study areas in 2007.  Over 
the summer of 2007, harvest treatments were completed at the Dry Lake and Dillard 
study areas.  The first year of post harvest snow tracking was completed over the past 
winter. 
 
The first round of snow track sampling was completed from December 4th to 6th, 
following the first major snow event on December 3rd.  The snow water equivalents for 
the surrounding region were generally below normal with the snow accumulating 
gradually over the winter.  The late winter sampling was completed from February 5th to 
7th, 2008.  The snow conditions during the late winter sampling were light and fluffy.  Low 
to normal snow accumulations combined with the late winter snow conditions likely 
allowed more animals to stay at mid-elevation winter range. The past winter was the first 
season of post harvest monitoring.  Deer activity in the blocks was generally limited to 
areas of forest retention.  Further monitoring will support determining if deer continue to 
use the forest retention as harvest in the surrounding area continues.  In addition, 
continued monitoring will be valuable to confirm any shifts in deer activity resulting from 
the recovery of deciduous species and increase in forage availability. 
 
Subject to funding availability, a workplan was proposed for 2008/09.  For the upcoming 
field season post harvest vegetation sampling will be completed.  In addition the snow 
track data from 06/07 to 08/09 seasons will be summarized.
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1.0 INTRODUCTION 
 
In 2005 an AAC increase of nearly one million m3  was announced by the Chief Forester 
to address the spreading infestation of MPB.  To diminish the threat of MPB, it is 
anticipated that this increased harvest level will continue through to 2012.  A significant 
portion of the harvesting will occur within mule deer winter range MDWR.  It is unknown 
what short and long term impacts this harvesting will have on wintering mule deer. 
 
The Lower Nicola Indian Band (LNIB) expressed interest in studying the impacts of the 
MPB salvage on wintering mule deer (Odocoileus hemionus hemionus).  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.    

1.1  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 
composed 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 composed of 
the Interior Douglas-fir Zone 
(IDF) which is considered to 
provide the most capable habitat 
for mule deer (Armleder et 
al.1986). Figure 1 shows the 
DWR suitability by forest license 
in the Merritt TSA.   
 

 

 

 

 

Figure 1. Mule Deer winter range by forest license 
in the Merritt TSA 
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1.2 BACKGROUND 
 
The current MPB epidemic is unprecedented in British Columbia.  As a result, the priority 
is to recover as much merchantable timber as possible.  Furthermore, there is additional 
economic pressure on salvage efforts in terms of the quality of standing dead timber.  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.  Unfortunately, there is limited 
information regarding the impacts of landscape level harvest activities.  Throughout the 
province effort is being made to review current understanding as well as to develop 
strategies and forecasts.  (de Montigny 2007; JS Thrower 2006; Klenner 2006; Martin 
2006)  Retrospective studies may also provide important information for consideration in 
salvage harvest activities (Sullivan 2006).   
 
There is limited information regarding the potential impacts of MPB salvage on mule 
deer.  Where MPB salvage activities occur within MDWR, harvesting must follow legal 
obligations.  General wildlife measures have been developed and are in the final stages 
of implementation for the Merritt TSA.  However, current management guidelines for 
mule deer 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.   
 
Forest cover retention has been identified as the primary management recommendation 
for mule deer (UWRTAT 2005).   Snow interception cover has been shown to reduce 
energetic costs of moving through snow as well providing thermal and security cover 
(Parker et al. 1984, Kirchhoff and Shoen and 1987).  The impact of reduced snow 
interception cover on mule deer is unknown as winter range habitat is primarily 
associated with Douglas-fir.  However, there is concern that areas of suitable forest 
cover may become isolated by salvage activities (Martin 2006).    
 
The relationship between forest cover and forage availability remains a focus for 
researchers and managers.  The importance of quality forage on 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).   Additional work in this area may be invaluable to resource 
managers planning catastrophic salvage activities resulting from pine beetle or wildfire 
salvage.  It may become increasingly important to develop silviculture strategies that 
promote forage opportunity for wintering deer. 
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1.3 PROJECT HISTORY 
 
In December 2006 a funding request was made to the Habitat Conservation Trust Fund 
to study the impacts of MPB salvage on wintering mule deer.  In the interim, 
Weyerhaeuser Company Ltd. provided funding over the winter of 2005/06 to complete 
an assessment of candidate areas for inclusion in a long term DWR 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).  
Working with licensee partners over 
the summer of 2006, the Sheppard 
area was replaced by Danish Lake 
to provide additional opportunity to 
collect pre-treatment data.  Figure 2 
shows the locations of Dry Lake, 
Dillard and Danish study areas.  
Work on the pre-treatment 
monitoring phase of the project was 
initiated in the fall of 2006. 
 

 

1.4 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. 

 
 
 

Figure 2.  Study Area Locations in the Merritt        
TSA 
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Long-Term 4-5 years, 
 

• Compare deer use of winter range in 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. 
 

1.5 STUDY DESIGN 
 
In the Merritt TSA , the moderate snow pack zone (MSZ) of the MDWR is composed of 
the MS and IDFdk1,2 biogeoclimatic zones (Lloyd et al. 1990).  The MSZ makes up a 
majority of MDWR in the Merritt TSA.  The study design focuses on the MSZ as 
considerable MPB harvest is planned for this zone.  
 
The broad study design is composed of two harvest treatments with two controls, 
replicated over 3 study areas in the Merritt TSA.  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.   
 
MSZ Harvest Treatments - Proposed harvest treatments range in size from 30 to 100 
ha.  MPB attack and proposed harvest ranges from patchy to scattered.  Subsequent 
forest retention of non-susceptible species ranges from variable veteran and seed tree to 
patch retention. 
 
MSZ Control - (no harvest)  
 
LE Control  - (no harvest)  A second control at a lower elevation (LE) control was 
included to monitor deer movements to lower elevations.  The LE control’s are within 
approximately 5 km of the MSZ transects in an attempt to monitor the same local 
populations.  As a result, the LE controls are transitional in Biogeoclimatic and snow 
zone.  Forest cover in the LE Controls is predominantly Douglas- fir.   
 
 
Appendix 1.  contains maps with sample locations at Dry Lake, Dillard and Danish study 
areas. 
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Table 1. Sampling Effort at Dry Lake, Dillard and Danish Study Areas 

Area Strata BEC Zone Elevation Track Transects (m) 
# of Pellet 

Plots   
(5 m radius) 

Dry Lake LE Control IDFxh1 
(transitional) 

1000 800 42 

Dry Lake MSZ Control IDFdk2 1200 800 42 

Dry Lake MSZ Treatment 1 IDFdk2 1400 800 42 

Dry Lake MSZ Treatment 2 IDFdk2 1400 980 52 

Dillard LE Control IDFdk1 1100 820 42 

Dillard MSZ Control IDFdk1 1100 800 42 

Dillard MSZ Treatment 1 IDFdk1 1300 800 42 

Dillard MSZ Treatment 2 IDFdk1 1350 800 42 

Danish LE Control IDFdk1 1200 800 42 

Danish MSZ Control IDFdk1 1500 800 44 

Danish MSZ Treatment 1 IDFdk1 1600 1000 52 

Danish MSZ Treatment 2 IDFdk1 1500 800 42 

 
 
 2.0 METHODS 

2.1 TRACK TRANSECT SAMPLING 
 
Track transect sampling was completed once early winter (late November to late 
December) and once late winter (mid January to mid February).  Transect sampling was 
completed with 72 hrs of major snow events to eliminate sampler error determining age 
of activity.  A pair of parallel transects were established in each harvest treatment / 
control. The distance between transects pairs was 50 m. Transects ranged in length 
from 400 to 500 m.  One of the transects was sampled during the early winter, with the 
other sampled during the late winter period to avoid sampling deer attracted to 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. 
� Snow Depth – three samples recorded over 40 m intervals to coincide 

with habitat plots 
 
Observations were recorded at 40 m intervals to associate information with habitat plots.  
Other wildlife observations were recorded with distance along the transect. 
 
Track transect sampling follows the methodology outlined in: RISC 1998 and D’eon 
2001.   
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2.2 DATA ANALYSIS 
  
To account for deer activity recorded following snow events, recorded tracks were 
divided by the number of days since last snowfall (Thompson et al. 1989; Beauvais and 
Buskirk 1999). 
 
 
3.0 RESULTS 

3.1 PROJECT DELIVERABLES 
 
The following deliverables for the third year of the project were completed as outlined in 
the workplan from the 2007 final report:   

• Pellet plot sampling was completed by May 30, 2007.   
• Harvesting was completed at three of the six treatments over the summer 

of 2007.  Harvesting details are outlined in Section 3.2. 
• Presentation to Merritt TSA committee was completed on October 25, 

2007.  The presentation has been posted to the LNIB website under Band 
Services / Natural Resources / Mule Deer.  www.lnib.net 

• Transects and plots were re-established by October 31, 2007. 
• The interim progress report detailing the results of the pellet plot sampling 

was completed on November 15, 2007.  
Report file: 322 Interim Progress Report.pdf 

• Early winter snow tracking was completed from December 4 – 6, 2007. 
• Late winter snow tracking was completed from February 6 – 8, 2008.  

Snow tracking data file: Merritt TSA 08 Winter Tracking.xls 
• The final report detailing the results of the snow tracking and year four 

workplan was completed on March 15, 2008.  Report file: 3-222 08 DWR 
final report.pdf 

 

3.2 HARVESTING 
Over the summer of 2007, harvesting was completed at half of proposed treatments.  At 
the Dry Lake study area, both proposed treatments were harvested.  At the Dillard study 
area, harvesting was completed on treatment 2.  An example of the harvesting is shown 
in Figure 3. Treatment 1 at the Dillard study area was not harvested due to resistance  
from local stakeholders.  It is unlikely that treatment 1 will be harvested in the future; 
therefore it will be maintained as a second MSZ 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.  In the short term sampling will continue as planned.  The winter 
of 2007/08 will be the first of four years post harvest monitoring. The permanent 
transects and plots located in harvested treatments were re-established in October 
2007, at which time pellet clearing of all plots was completed. 
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Figure 3.  Photo of Harvest Treatment 2 at Dillard study  
area showing Douglas-fir patch retention. 
 

3.2 SNOW DEPTH 
 
Snow depths for the Dry Lake, Dillard and Danish study areas from the early and late 
winter sampling periods are shown in Table 2. 
 
The overall average snow depth recorded along transects in the Dry Lake study area 
during the early winter sampling period was 12 cm.   Average snow depth in MSZ 
Harvest Treatment 1 was 17 cm followed by MSZ Harvest Treatment 2 at 12 cm, MSZ 
Control at 10 cm and the LE Control at 9 cm.  During the late winter sampling period the 
overall average snow depth recorded was 51 cm.  The MSZ Treatment 2 had the highest 
snow depth at 64 cm followed by the MSZ Treatment 1 at 59 cm, the MSZ Control at 43 
cm and the LE Control at 37 cm. 
 
The overall average snow depth recorded along transects in the Dillard study area 
during the early winter sampling period was 9 cm.  The highest average snow depth was 
recorded at the MSZ Treatment 1 at 12 cm followed by MSZ Control at 9 cm, the LE 
Control at 8 cm, and the MSZ Treatment 2 at 7 cm.  During the late winter sampling 
period the overall average snow depth was 39 cm.  The MSZ Treatment 2 had the 
highest snow depth at 49 cm, followed by the MSZ Control at 37 cm and the MSZ 
Treatment 1 and LE Control both at 35 cm. 
 
During the early winter, the overall average snow depth for the Danish study area was 
8.5 cm.  The MSZ Treatment 1 had the highest snow depth followed by the MSZ 
Treatment 2, MSZ Control and LE Control at 12, 10, 9 and 3 cm respectively.  The 
overall average snow depth during the late winter was 32 cm.  The highest snow depth 
was recorded at the MSZ Treatment 1 at 41 cm followed by MSZ Treatment 2, MSZ  and 
LE Controls at 33, 31 and 23 cm respectively. 
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Table 2. Early and Late Winter Snow Depths at Dry Lake, Dillard and Danish Study 
Areas.     

The area of forest retention sampled in the harvested treatments ranges from 5 – 20%.  The average canopy closure 
over the harvested treatments is approximately 10%.  Post- harvest vegetation sampling will be completed over the 
summer of 2008. 

Area Strata 
Avg. % 
Canopy 
Closure  

Avg. Snow 
Depth (cm)  

Early Winter  

Avg. Snow 
Depth (cm)  

Late Winter 
 

Dry Lake LE Control 44 (n=22 plots)  9 (n=33) 37 (n=33) 
Dry Lake MSZ – Control 49 (n=22 plots)  10 (n=33) 43 (n=33) 
Dry Lake MSZ – Treatment 1 10* (Harvested  

Summer 07) 
17 (n=33) 59 (n=33) 

Dry Lake MSZ – Treatment 2 10* (Harvested  
Summer 07) 

12 (n=33) 64 (n=33) 

Dillard LE Control 46 (n=22 plots)  8 (n=33) 35 (n=33) 
Dillard MSZ – Control 45 (n=22 plots)  9 (n=33) 37 (n=33) 
Dillard MSZ – Treatment 1 52 (n=20 plots)  12 (n=30) 35 (n=30) 
Dillard MSZ – Treatment 2 10* (Harvested  

Summer 07) 
7 (n=33) 49 (n=33) 

Danish LE Control 41 (n=22 plots)  3 (n=33) 23 (n=33) 
Danish MSZ – Control 51 (n=22 plots)  9 (n=33) 31 (n=33) 
Danish MSZ – Treatment 1 46 (n=24 plots)  12 (n=36) 41 (n=36) 
Danish MSZ – Treatment 2 41 (n=21 plots)  10 (n=30) 33 (n=30) 

 

3.3 TRACK TRANSECT SAMPLING 

 
In the Dry Lake study area the average overall track density recorded during the early 
winter sampling period was 1.35 tracks / km.  The highest track density was recorded at 
the LE Control at 4.2 tracks / km followed by the MSZ Control at 1.2 tracks / km.  No 
tracks were recorded at either of the harvest treatments at Dry Lake.  During the late 
winter sampling period the average track density for Dry Lake was 3.8 tracks / km.  The 
highest track density was recorded at the MSZ Control, followed by the LE Control at 7.6 
and 6.4 tracks / km respectively.  The track density at the MSZ Treatment 1 was 1.2 
tracks / km.  No tracks were recorded at the MSZ Treatment 2.  (Figure 4) 
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Figure 4. Early vs. Late Winter Track Densities in the Dry Lake Study Area.    
Early and late winter transects for Dry Lake – LE Control, MSZ Control and MSZ Treatment 1 are all 400 m.  Early and 
late winter transects at Dry Lake – MSZ Treatment 2 are 480 and 500 m respectively. 
 
During the early winter sampling at the Dillard study area, the overall average track 
density recorded was 0.17 tracks / km.  The highest track density was recorded at the 
MSZ Treatment 2 at 0.4 tracks / km, followed by the MSZ Control at 0.3 tracks / km.  No 
tracks were recorded during the early winter sampling at the MSZ Treatment 1 and LE 
Control.  The overall average track density during the late winter sampling period was 
2.2 tracks / km.  The highest track density was recorded at the LE Control at 7.5 tracks / 
km.  The track densities at the MSZ Treatment 1 and MSZ Control were 0.8 and 0.4 
tracks / km respectively.  No tracks were recorded at MSZ Treatment 2. (Figure 5) 
 
At the Danish study area the overall average track density for the early winter sample 
period was 2.5 tracks / km.  The highest track density was recorded at the MSZ 
Treatment 1 at 4 tracks / km.  The second highest density occurred at the MSZ Control 
at 3 followed by the LE Control at 2.8 tracks / km.  No tracks were recorded at the MSZ 
Treatment 2 during the early winter sample.  During the late winter sample the average 
overall track density was 3.9 tracks / km.  The LE Control had the highest density at 6 
followed by the MSZ Treatment 2, MSZ Treatment 1 and MSZ Control at 4, 3 and 2.6 
tracks / km respectively. (Figure 6) 



Impacts of MPB on Mule Deer in the Merritt TSA – Year 3 Final Report. 
 

10 
 

   

Figure 5. Early vs. Late Winter Track Densities in the Dillard Study Area.   

Early and late winter transects at Dillard – LE Control are 420 and 400 m respectively.  Early and late winter transects for 
Dillard – MSZ Control and Treatments are all 400 m. 

 

Figure 6. Early vs Late Winter Track Densities in the Danish Study Area 

Early and late winter transects for Danish – LE Control, MSZ Control and Treatment 2 are all 400 m.  Early and late winter 
transects for Treatment 1 are both 500 m. 
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4.0 DISCUSSION 
 
Snow accumulations over the winter of 07/08 provided optimal tracking conditions.  The 
first major snow event occurred in early December, after which the snow pack gradually 
increased.  Snow conditions during the late winter sampling period at the three study 
areas were light and fluffy.  While snow packs in the MSZ of the study areas ranged from 
31 to 64 cm the snow accumulations for the region were generally below normal.  The 
South Thompson Region was slightly above average (103%), however local stations 
were below normal.  As of the first of March in the Nicola basin, the snow water 
equivalents in the Lac Le Jeune and Brookmere stations were 62 and 82% of normal.  
As of the first of March the western portion of the Similkameen Region was at 82% of 
normal snow water equivalent.   The station at Missezula Mtn. was below the average 
for the region at 66% of normal.  Snow water equivalent graphs for the South Thompson 
and Similkameen Regions are shown in Figures 7 & 8.  
 
In all study areas recorded deer activity increased from the early to late winter.  This was 
likely due to the gradual accumulation of snow over the winter.  As a result deer were 
likely slower in moving to critical winter range.  Furthermore, the late winter snow 
conditions likely allowed more animals to stay in MSZ with less animals being pushed to 
lower elevations.    
 
The Dry Lake and Danish study areas appear to have comparably greater levels of 
activity than the Dillard study area. This is likely due to topographical features of the 
areas as well as their adjacency to lower elevation, low snow pack winter range that 
allow deer to tolerate deeper snow conditions.  Continued monitoring of deer activity will 
be important to identify any changes resulting from the continued harvesting of MPB 
infested stands. 
 
Three of the six proposed treatments were harvested in the summer of 2007.  Both 
treatments in the Dry Lake and one of the treatments at Dillard study area were 
harvested.  Limited deer activity was recorded in the harvest blocks.  The deer activity 
that was recorded generally occurred in or adjacent to areas of retention.  Currently the 
harvested blocks provide no snow interception and little security cover.  Furthermore 
there is limited foraging opportunity in the block as the deciduous browse species have 
not yet responded to the opening in forest canopy.  Further monitoring will be important 
to determine if deer will continue to utilize the retention areas as harvesting continues in 
the surrounding area.  Furthermore, continued monitoring will provide information on the 
recovery of deciduous browse species within the harvested area and any changes in 
deer activity resulting from increased forage opportunity. 
 
Road development is necessary to access the MPB infested timber.  However, the 
results of the road development can provide pathways for 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.  Unfortunately the short sampling period of the project does not 
allow for sustained monitoring to determine the extent of impacts resulting from 
recreational traffic.  However, a high amount of road hunting traffic was observed on 
loop roads in the Dry Lake area (C. Bent personal communication, January 7th 2008).  It 
is recommended that the development of loop roads is limited wherever possible.  In 
addition where ever loop roads must be maintained for an extended period it is 
recommended that they are gated if not in use during the winter season. 
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Figure 7. 2008 - Snow Water Equivalent Graphs for South Thompson Region. 

Available at : http://www.env.gov.bc.ca/rfc/river_forecast/water_supply.htm 
   

 

Figure 8. 2008 - Snow Water Equivalent Graphs for the Similkameen Region 

Available at : http://www.env.gov.bc.ca/rfc/river_forecast/water_supply.htm 
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5.0 WORKPLAN – YEAR 4 
 
Subject to funding availability, the following workplan is proposed for the 2008/09 fiscal 
year. 
 

• Pellet Plots will be sampled in the spring prior to green-up May 2008. 
• Year three results presentation to Merritt TSA committee and Nicola 

Similkameen Innovative Forestry Society technical committee in summer 2008. 
• Vegetation surveys to capture post harvest vegetation cover and composition - 

August 2008. 
• Progress report detailing results of the pellet plot sampling as well as pre and 

post harvest vegetation comparison - November 15, 2008. 
• Early winter snow event tracking completed - December 2008. 
• Later winter snow event tracking completed - February 2009. 
• Year three progress report to summarize the past 3 seasons winter tracking 

results  - March 15, 2009. 
 
Four years of post harvest monitoring will be completed for all study areas, following the 
timeline outlined in year 1.   In 2008 / 09 post harvest monitoring will continue at Dry 
Lake and Dillard study areas.  The project team will meet with Aspen Planers Ltd. to 
determine opportunities for harvesting at the Danish study area.   



Impacts of MPB on Mule Deer in the Merritt TSA – Year 3 Final Report. 
 

14 
 

Literature Cited 
 
de Montigny L., G. Nigh, and R. Archer. 2007. MPB stewardship research strategy 
implementation framework. B.C. Min. For., Res. Br., Victoria, B.C. 
 
Armleder, H.M., R.J Dawson and R.N.Thomson. 1986. Handbook for Timber and Mule 
Deer Management Co-ordination on Winter Ranges in the Cariboo Forest Region, Land 
Management handbook Number 13. BC Ministry of Forests, Victoria BC. 
 
Beauvais, G.P. and S.W. Buskirk.  1999.  An improved estimate of trail delectability for 
snow-trail surveys.  Wildlife Society Bulleting 27:32-38. 
 
Blair, R.M., R. Alcaniz and A. Harrrell.  1983.  Shade intensity influences the Nutrient 
quality and digestibility of Southern deer browse leaves.  J. of Range Mange.  36(2)257-
263. 
 
Caswell, D.  2006.  Impacts of Pine Beetle Harvesting on Mule Deer Winter Range in the 
Merritt TSA:  Year 1: Site Selection Progress Report.  (Unpublished.)  Prepared for 
Weyerhaeuser Company Ltd.  Princeton Division. 
 
Dawson, R.J., H.M. Armleder and M.J. Waterhouse.  1990.  Preferences of Mule Deer 
for Douglas-fir foliage from different sized trees.  J. Wild. Manage.  54(3)378 – 382. 
 
Dawson, R.J., H.M. Armleder, B.A. Bings, and D.E. Peel.  2007.  Management strategy 
for mule deer winter ranges in the Cariboo-Chilcotin – part 1a: Management Plan for 
shallow and moderate snowpack zones.  B.C. Min. For. Range, Res. Br., Victoria, B.C. 
Land Manage. Handbook. 60.  
 
D’Eon, R.G. 2004.  Snow depth as a function of canopy cover and other site attributes in 
a forested ungulate winter range in Southeast British Columbia.  J. Ecosyst. And 
Manage. 3:1-9. 
 
Kirchhoff, M.D. and J,W. Shoen. 1987. Forest cover and snow implications for deer 
habitat in south-east Alaska. Journal of Wildlife Management  51:28-33. 
 
Klenner, W.  2006.  Retention Strategies to Maintain Habitat Structure and Wildlife 
Diversity during the Salvage Harvesting of Mountain Pine Beetle Attack Areas in the 
Southern Interior Forest Region.  Ministry of Forests and Range.  Southern Interior 
Forest Region. Ext. Note 4. 
 
J.S. Thrower & Associates.  2006.  Retention Mapping for Non-Timber Objectives Merritt 
Management Unit.  Prepared for Ministry of Environment.  Ecosystems Branch. Victoria 
B.C. 
 
Lloyd, D., K. Angove, G. Hope, and C. Thompson.  1990.  A Guide to Site Identification 
and Interpretation for the Kamloops Forest Region. BC Ministry of Forests Land 
Management Handbook 23. 
 



Impacts of MPB on Mule Deer in the Merritt TSA – Year 3 Final Report. 
 

15 
 

Martin, M.  2006.  Retention measures to address ecological values in Mountain Pine 
Beetle affected forests in BC.  A discussion Paper with Recommendations.  BC Ministry 
of Environment, Environmental Stewardship, Prince George, BC. 
 
Ministry of Environment, Water Stewardship Division.  2007.  Snowpack and Water 
Supply Outlook for British Columbia.  Available at: 
http://www.env.gov.bc.ca/rfc/river_forecast/water_supply.htm  Accessed: March 2, 2008 
 
Ozaga, J.J. and L.J. Verme. 1982.  Physical and reproductive characteristics of a 
supplementally-fed white-tailed deer herd.   J. Wildl. Manage. 46:281-301. 
 
Parker, K.L., C.T. Robbins, and T.A.  Hanley. 1984.  Energy expenditures for locomotion 
by Mule Deer and Elk. J. Wildl. Manage.  48:474 – 488. 
 
Pederson, J.C. and K.T. Harper. 1978. Factors influencing productivity of two mule deer 
herds in Utah.  Journal of Range Management 31:105-110 
 
Resource Inventory Standards Committeee (RISC) 1998.  Ground based Inventory 
Methods for Selected Ungulates:Moose, Elk and Deer. V 2.0 Ministry of Environment 
Lands and Parks, Resource Inventory Branch, Victoria BC.   
 
Sullivan T.  2006.  Stand Structure and Maintenance of Biodiversity in Green-tree 
Retention Stands at 30 years after Harvest:  A Vision into the Future.   Deer, Moose and 
Snowshoe hares.  Prepared for the Okanagan Innovative Forestry Society. 
 
Swift, R.W. 1948.  Deer select most nutritious forages.  Journal of Wildlife Management. 
12: 109-110. 
 
Thompson, I.D., I.J. Davidson, S. O’Donnell, and F. Brazeau.  1989.  Use of track 
transects to measure the relative occurrence of some boreal mammals in uncut forest 
and regeneration stands.  Canadian Journal of Zoology 67:1816-1823. 
 
 
Tucker, R.E., W. Majak, P.D. Parkinson, and A. McLean. 1976. Palatability of Douglas-fir 
foliage to mule deer in relation to chemical and spatial factors. Journal of Range 
Management. 29:486-489. 
 
Ungulate Winter Range Technical Advisory Team (UWRTAT).  2005.  Desired conditions 
for Mule Deer, Elk, and Moose winter range in the Southern Interior of British Columbia.  
B.C. Minist. Water, Land and Air Protection, Biodiversity Branch, Victoria BC. Wildl. Bull. 
No. B-120.  18pp. 
 



Impacts of MPB on Mule Deer in the Merritt TSA – Year 3 Final Report. 
 

16 
 

APPENDIX 1 – Study Area Maps  
 
 
 
 
 
 



Impacts of MPB on Mule Deer in the Merritt TSA – Year 3 Final Report. 
 

17 
 

 
 
 
 
 
 
 
 
 



Impacts of MPB on Mule Deer in the Merritt TSA – Year 3 Final Report. 
 

18 
 

 
 



Impacts of MPB on Mule Deer in the Merritt TSA – Year 3 Final Report. 
 

19 
 

 

 


