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Extension Note
Silvicultural Systems on a Deep Snowpack, Mule  
Deer Winter Range in the Central Interior of British 
Columbia: 1-year Update

Introduction

In the Horsefly variant of the moist, 
cool Interior Cedar–Hemlock 
(ICHmk3) biogeoclimatic subzone, 
within the central interior of British 
Columbia, Douglas-fir (Pseudotsuga 
menziesii) tends to occur in even-aged 
stands. Douglas-fir forests are im-
portant from both the forest industry 
and wildlife habitat management 
perspectives. In this ecosystem, Doug-
las-fir can be clearcut and regenerated 
through planting mixes of lodgepole 
pine (Pinus contorta), interior spruce 
(Picea glauca x engelmannii), and 
Douglas-fir, but this practice seri-
ously compromises habitat value as 
mule deer winter range. Deer require 
mature and older Douglas-fir stands 
as winter range to reduce the snow-
pack and provide forage (Waterhouse 
et al. 1994), especially foliage from 
larger trees (Dawson et al. 199). This 
project was initiated in 1996 to test 
silvicultural systems options for the 
management of mule deer winter 
range in the transition to deep snow-
pack zones. This represents about 
one-quarter of the identified winter 
range within the Cariboo-Chilcotin 
land use planning area (Dawson et al. 
6).

This Extension Note summarizes 
the response of vegetation and  
Douglas-fir regeneration to a range  
of opening sizes (.5–. ha), open-
ing orientations (along and across 
contours), and site preparation 
treatments (disc trenching or not), 
up to 1 years post-harvest. Results 
from the pre-harvest and 5-year data 
collections were fully documented 
(Waterhouse and Eastham 5); 
year-1 data (7) were collected and 
analyzed using the same methods. The 
snow distribution, deer use, and tree 
fall studies were completed between 
1998 and 3. 

Study Area and Methods

The study area is located near Horse-
fly, B.C. (5°5'3"N; 11°1'36"W)  
on the south aspect of Viewland 
Mountain above Horsefly Lake,on  
the Horsefly Mule Deer Winter 
Range. The 19 openings are distrib-
uted into the following size classes: 
four 15 × 165 m (.5 ha); four 3 ×  
165 m (.5 ha); nine 6 × 165 m (1. 
ha); and two larger options, 6 × 3 
m and 14 × 14 m (. ha) (Figure 1).  
Openings of these sizes can be used 
as part of a group selection, patch 
cut, or clearcut silvicultural system. 
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Harvesting in the fall of 1997 was  
followed by site preparation and 
planting in the spring of 1998.

One 3 × 3 m plot per opening 
was used to measure vegetation and 
regeneration development, while 
seedfall was collected once per year 
from .5-m² metal traps (Waterhouse 
and Eastham 5). The planted 
regeneration survival and growth 
response to the forest edge was mea-
sured using rows of trees planted 
at set distances (, 5, 1, 15, , 5,  
and 3 m) in four 1-ha openings  
(Waterhouse and Eastham 5). 

Snow depth and density were 
repeatedly surveyed over two winters 
and seven openings: one ., two 1., 
two .5, and two .5 ha. Survey lines  
went 3 m into the forest on both 
sides of each opening. Snow density 
was measured in terms of human 
sinking depth (%HSD) (depth of a 
footprint [cm] / snow depth [cm] × 

1), and used as a proxy for deer 
sinking depth. Apparent snow inter-
ception (%ASI) of the forest canopy 
was calculated by: (snow depth in the 
opening [cm] – snow depth in the for-
est [cm]) / snow depth in the opening 
(cm) × 1. This is an approximate 
measure because the snowpack is 
influenced not just by the canopy, but 
also by the wind, snowmelt, distance 
into the forest from the opening, and 
opening size. Deer use was measured 
using the number of tracks crossing 
pre-set transect lines (.6 km) that 
bisected both forest and openings of 
various sizes. Tree fall (> 7.4 cm at  
1.3 m above ground) was measured in 
1 m wide strips on the long edges of 
each opening and paired transects of 
equal length set 5 m into the adjacent 
forest. Waterhouse details the methods 
used for collecting the snow, deer, and 
tree fall measurements.1

Summary of Results

Forage species
On the Horsefly winter range, mule 
deer forage frequently on Douglas-fir 
(38%) (mostly overstorey trees), west-
ern redcedar (Thuja plicata) (6%) 
(understorey trees), tall Oregon-grape 
(Mahonia aquifolium) (16%), lodge-
pole pine (3%), and lichens (3%), 
while grasses and herbs occur at 1% or 
less.  The availability of some of these 
forages has changed since harvesting. 
Western redcedar declined in percent 
cover from 9.5% pre-harvest to .7% 
at year 5 but increased to 3.6% by year 
1. In the regeneration layer, lodgepole 
pine increased from % pre-harvest 
to 3% in 7, while Douglas-fir 
increased from % pre-harvest to 9% 
at year 1, though young Douglas-fir 
is not desirable as forage. Oregon-
grape cover was below 1% pre- and 
post-harvest. Most of the infrequently 
eaten species increased in ground 
cover in all opening sizes and site 
preparation treatments by 7 (Table 
1). Several species increased dramati-
cally, especially in the site-prepared 
openings, from below 1% pre-harvest: 
red raspberry (Rubus idaeus) up to 
13%, blue wildrye (Elymus glaucus) to 
11%, paper birch (Betula papyrifera) to 
7%, thimbleberry (Rubus parviflorus) 
to 6%, and birch-leaved spirea (Spirea 
betulifolia) to 8%.

Regeneration
Viable conifer seed was produced 
in every year from 1998 to 3, al-
though amounts varied among species 
and years. The bulk of the viable seed 
for species of commercial interest was 
from Douglas-fir, which is representa-
tive of the residual stand composition 
(6%). Seedling establishment has 
been successful for all the commercial 

1M.J. Waterhouse. 1999. Silvicultural systems for Douglas-fir stands on very deep snowfall mule deer winter ranges in the Cariboo Forest Region. 
Experimental Project 11 Working Plan. B.C. Min. For. Range, For. Sci. Section, Williams Lake, B.C. Unpubl. report on file.

J. Trask. 4. Horsefly wetbelt mule deer winter range study: Year  summary report. Triton Environmental Consulting. On file with West Fraser 
Timber Co., Williams Lake, B.C. 3 p. Unpubl. report.

figure 1	 Layout	of	the	openings	in	the	study	area.
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conifer species, particularly Douglas-
fir and lodgepole pine. For example, 
by , the density of Douglas-fir 
(natural and planted) was measured 
at 7 stems per hectare (< 7.5 cm 
diameter at 1.3 m) and pine (natural) 
was 1 stems per hectare.

At year 1 (7), patterns of plant-
ed Douglas-fir survival and growth, by 
opening size and position in the open-
ing established at year 5, continued to 
persist. Survival of planted Douglas-fir 

table 1 Percent	cover	of	forage	species	(mean	±	S.D.)	by	site	preparation	options	over	three	periods:	pre-harvest	and	5-	and	10-years	post-harvest

in the regeneration plots was 87% 
across opening sizes and site  
preparation treatments, with the 
lowest survival in the narrowest 
openings (15 m) (73%), but over 88% 
in the wider openings. Table  shows 
that height growth was substantially 
reduced (about 4%) in the 15-m 
openings, diameter growth was lowest 
in the 15-m openings and greatest in 
the 6 m wide openings, and disc 
trenching did not affect the planted 

stock response. Growth rates were 
similar on trees planted in openings 
set across and along contours (Table 
3). Trees planted within  m of the 
mature forest edge had lower survival 
(76% live) and poorer condition (only 
3% likely to become crop trees) than 
those trees planted further into the  
6 m wide openings (87% live; 76% 
crop trees). There were lower growth 
rates on trees planted  and 5 m 
from the edges and the effects were 

Plant name

Pre-harvest 5-year post-harvest 10-year post-harvest

 
Site prepared 

(n = 11)

Not  
site-prepared

(n = 8)

 
Site prepared

(n = 11)

Not  
site-prepared

(n = 8)

 
Site prepared

(n = 11)

Not  
site-prepared

(n = 8)

Cover (%) Cover (%) Cover (%) Cover (%) Cover (%) Cover (%)

Abies lasiocarpa 1.5±0.9 1.4±1.2 1.3±0.0 0.6±0.8 1.0±1.7 0.6±0.7

Acer glabrum 0.5±0.4 0.7±0.3 0.7±0.4 0.6±0.2 1.6±1.7 0.9±0.5

Amelanchier alnifolia 1.0±0.4 0.8±0.2 1.5±1.2 1.4±0.5 1.7±1.8 2.5±1.2

Betula papyrifera 0.3±0.0 0.4±0.0 2.0±1.0 1.3±0.8 7.0±5.9 3.9±2.7

Bromus vulgaris* 0.7±0.5 1.3±1.5

Cornus stolonifera 0.1±0.2 0.0±0.1 0.4±0.3 0.3±0.3 0.6±0.5 0.6±0.9

Elymus glaucus* 11.4±6.5 6.8±6.3

Grasses*    0.08±0.0    0.09±0.0 2.6±1.7 1.6±1.8

Mahonia aquifolium 0.6±0.3 0.7±0.3 0.6±0.3 0.9±0.5 0.6±0.4 0.3±0.3

Pachystima myrsinites 2.8±3.7 3.7±2.9 1.8±2.8 2.8±5.5 3.5±4.7 7.2±8.6

Pinus contorta 0 0 1.2±0.6 0.9±0.3 2.7±3.3 3.2±3.3

Pseudotsuga menziesii 1.6±1.4 1.8±0.4 2.1±0.3 3.0±0.8 9.9±3.5 8.2±2.2

Rosa acicularis 1.0±0.7 0.8±0.4 1.7±1.0 1.1±0.4 4.1±5.0 3.3±2.5

Rubus idaeus 0.0±0.1 0.1±0.2 14.3±9.8 11.4±11.2 12.7±10.4 7.5±5.7

Rubus parviflorus 2.3±2.3 1.5±1.6 2.7±4.0 3.4±4.9 6.3±5.4 6.2±6.5

Salix 0 0.1±0.3 0.4±0.3 0.2±0.2 0.6±0.9 0.4±0.5

Shepherdia canadensis 3.2±4.5 2.3±1.7 0.3±0.4 0.9±0.3 2.4±4.0 3.5±2.6

Spirea betulifolia 1.4±1.0 1.0±0.1 6.4±6.1 4.9±7.3 8.3±5.1 7.0±4.2

Symphoricarpos albus 0.2±0.3 0.4±0.7 0.6±0.8 1.3±2.1 1.5±1.7 4.1±8.3

Thuja plicata 9.6±6.1 9.4±8.0 1.4±1.3 3.9±1.1 2.8±2.9 4.4±3.5

Vaccinium membranaceum 1.0±1.0 1.2±0.4 0.8±1.1 1.0±0.4 1.6±1.4 3.6±2.6

Viburnum edule 0.0±0.1 0 0.1±0.1 0.1±0.2 0 0.1±0.1
 * Grasses were separated by species at 10-years post-harvest.
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stronger on the shadier aspects of the 
openings (Table 4).

Based on surveys conducted in 
7, 16 of the 19 openings were 
declared free growing (Figure ). 
This means that the trees exceeded 
the minimum density requirement of 
well-spaced, preferred, and acceptable 
species (7 stems per hectare), were 
over the prescribed height require-
ments (1.4 m for Douglas-fir, . m 
for pine, and 1. m for other conifers), 
and were free from competing vegeta-
tion as per the survey guidelines. 
Three of the four 15 m wide openings 
(.5 ha) will be remeasured in 1 
when they are expected to reach the 
prescribed requirements.

Source Variable Df
(num, den) F p Openings 

(LS mean)

15 m 30 m 60 m

Opening size (OS) Height (cm) 2, 11.5 28.32 <0.0001 116a 185b 199b

Height increment (cm) 2, 11.8 45.21 <0.0001 14a 28b 35c

Diameter (cm) 2, 11.4 38.99 <0.0001 1.8a 3.2b 3.9c

Site preparation (SP) Height (cm) 1, 11.6   3.13   0.1033

Height increment (cm) 1, 11.8   3.03   0.1079

Diameter (cm) 1, 11.5   0.95   0.3508

OS × SP Height (cm) 2, 11.5   1.22   0.3307

Height increment (cm) 2, 11.8   1.13   0.3546

Diameter (cm) 2, 11.4   0.42   0.6668

table  Year	10	(2007)	planted	Douglas-fir	tree	response	(height,	2007	height	increment,	and	basal	diameter)	to	three	opening	sizes,	and	with	or	
without	site	preparation,	using	an	analysis	of	variance	factorial	model.	Significant	results	are	in	bold.	Least	square	(LS)	means	within	the	
same	row,	followed	by	the	same	letter,	are	not	significantly	different	at	α	=	0.05.

Variable Along contour
(LS mean)

Across contour 
(LS mean)

Df
(num, den) F p

Height (cm) 176 165 1, 2 0.13 0.75

Height increment (cm) 27 25 1, 2 0.14 0.75

Diameter (cm) 3.8 3.5 1, 2 0.10 0.78

table 3 Year	10	(2007)	planted	Douglas-fir	tree	response	(height,	2007	height	increment,	and	basal	diameter)	to	orientation	of	openings	using	
analysis	of	variance,	based	on	a	completely	randomized	design

figure 	 10-year-old	free	growing	opening.
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Mule deer use
In early January 1999, based on  
one survey, there was about half  
the amount of use of openings  
(.6 tracks / 5 m) compared to 
the forest (.57 tracks / 5 m). There 
were insufficient data to compare use 
between opening sizes. Interestingly, 
the number of tracks recorded during 
snow surveys showed similar intensity 
of use within openings and 3 m into 
the forest, perhaps indicating less use 
of forest edge than interior forest. 
Also, the pattern of tracks indicated 
that the animals walked directly 
across the openings and did not spend 
time foraging. The snowpack at this 

time was 44 cm in the openings and 
6 cm in the forest. By late Janu-
ary 1999, the snow depth increased 
considerably, to an average depth of 
98 cm in the openings and 67 cm in 
the forest. Between the two surveys, 
the deer moved out of the study area 
to lower elevations in the Horsefly 
Winter Range where the snow was 
shallower.

Snowpack depth and density
Snowpack depth and density strongly 
affect deer habitat selection. As the 
snowpack deepens, there is an expo-
nential increase in energy required for 
movement (Parker et al. 1984), and 

rooted forage becomes buried and 
unavailable (Waterhouse et al. 1994). 
Generally, as the density of the snow 
increases, the deer sinking depth 
decreases, but it is more difficult to 
move through dense snow than light, 
fluffy snow. The snow study was set 
up to document the apparent snow 
interception capacity of the forest 
around the openings, the differences 
in snow depth and density between 
the forest edge and openings, and 
whether opening size would modify 
snow accumulation in the openings. 

Snow surveys were done in 1998, 
a low snowfall year, and 1999, a high 
snowfall year. In 1998, the mid-January 

Location Variable
Least square mean at each distance from edge Df

(num, den)
F p

2 m 5 m 10 m 15 m 20 m 25 m 30 m

All edges
(n = 4)

Height (cm) 72b 149a 192a 196a 206a 178a 188a 6, 17.2 11.79 <0.01

Height increment (cm) 7b 20ab 31a 32a 32a 29a 30a 6, 16.9 10.81 <0.01

Diameter (cm) 1.4b 2.9a 4.0a 4.2a 4.3a 3.9a 4.1a 6, 17.5 15.93 <0.01

North 
edge
(n = 2)

Height (cm) 63 153 198 210 234 194 194 6, 6 1.26 0.39

Height increment (cm) 7 22 35 36 38 31 31 6, 6 1.17 0.43

Diameter (cm) 1.3 2.9 4.3 4.7 5.0 4.2 4.2 6, 6 1.94 0.22

South 
edge
(n = 2)

Height (cm) 75a 137a 187a 201a 205a 166a 195a 6, 6 5.17 0.03

Height increment (cm) 7a 17a 29a 35a 30a 27a 31a 
6, 4.2 2.76 0.05

Diameter (cm) 1.4b 2.7ab 3.7ab 4.1ab 4.2a 3.7ab 4.2ab 6, 6 6.80 0.02

Southeast 
edge
(n = 2)

Height (cm) 61c 118bc 191a 203ab 188a 178ab 181ab 6, 7 24.22 <0.01

Height increment (cm) 5c 14bc 28ab 30a 27ab 29a 30a 6, 6 20.83 <0.01

Diameter (cm) 1.2c 2.3bc 4.1a 4.5a 4.0a 3.8a 4.0a 6, 6 40.05 <0.01

North-
west 
edge
(n = 2)

Height (cm) 87b 181ab 193a 166ab 193ab 170ab 181ab 6, 5.9 6.13 0.02

Height increment (cm) 10b 28a 34a 26a 31a 31a 30a 6, 6 13.52 <0.01

Diameter (cm) 1.6a 3.6a 3.9a 3.6a 3.8a 3.6a 4.0a 6, 6 5.28 0.03

table 4 Year	10	(2007)	planted	Douglas-fir	tree	response	(height,	2007	height	increment,	and	basal	diameter)	to	distance	from	forest	edge	on		
different	exposures	and	all	exposures	combined,	based	on	analysis	of	variance	(randomized	block	design).	Significant	results	are	in	bold.	
Least	square	means	within	the	same	row,	followed	by	the	same	letter,	are	not	significantly	different	at	α	=	0.05.	
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snowpack was 41 cm in the openings 
and  cm across the 3 m of adjacent 
edge forest, indicating 46% apparent
snow interception. By mid-February,  
it was 8 cm in the openings and  
5 cm in the edge forest, and decreased 
steadily after that measurement. This 
was similar to snow depth measure-
ments taken at stations located over 
1 m from any opening to represent 
interior forest conditions. The three 
interior forest stations (n = 15)  
averaged 1 cm and 1 cm in the two 
surveys, respectively. The average  
sinking depth was substantial in the 
first survey in both forest and open-
ings, but by the second survey the 
shallow snow in the forest was very 
dense compared to the deeper, softer 
snowpack in the openings (Table 5). 
In 1999, the four snow surveys showed 
that the snowpack built up quickly 
from early January and remained  
deep through mid-March. Apparent 
snow interception by the edge forest 
was at a maximum value of 41% in 
early January and at a minimum of  
7% in mid-February. In contrast to 
1998, the density of the snowpack 
increased steadily in both forest and 
openings (Table 5). The snow was 
fairly evenly distributed within each 
opening in the first two surveys, but by 
mid-February in the 3 and 6 m wide 
openings, the snowpack was lower on 
the north edges (south aspect) due to 
greater snowmelt (Figure 3). Interior 
forest snow depths were slightly higher 
than the forest edge measurements 
(1, 7, 68, 6 cm), possibly due to the 
slightly higher elevation of the three 
stations compared to the seven blocks. 
In both years, the depth of snow in the 
openings did not vary consistently with 
opening size and appeared to be most 
strongly influenced by elevation, which 
ranged from 965 to 113 m. The shallow 
and sometimes dense snowpack in the 
forest, combined with a shorter period 
of time when the snowpack may 
hamper movement, reduces the overall 
energy expenditure for deer.

Tree fall
The annual rate of tree fall was 
significantly (p < .1) greater (–8 
times) on the opening edges than 
in the forest in the first 3 years after 
harvest (Figure 4). Compared with the 
portion of dead trees standing in the 
residual forest (7%), a large portion of 
the fallen trees were dead or declining 
(48.8%), indicating that weak trees 
located on opening edges quickly fall 
when suddenly exposed to increased 
wind (Stathers et al. 1994). The early 
selective removal of the weak edge 
trees may explain the comparatively 

higher rate of tree fall in the forest at 
year 5. The species composition of the 
fallen trees approximately reflected 
their pre-harvest density. The most 
common fallen species of trees were 
Douglas-fir (48%), lodgepole pine 
(5%), paper birch (11%), and interior 
spruce (7%). There were no significant 
differences among openings sizes or 
orientation (α = .1), but the ability 
to confirm non-significance was low 
because of small sample size and high 
variability.

Snow depth (cm)   %ASI

Forest

%HSD

  Survey date Openings Forest Openings Forest

Jan 20/98 41 22 46 75 70

Feb 19/98 28 5 82 62 19

Jan 3/99 44 26 41 78 72

Jan 30/99 98 67 32 49 49

Feb 20/99 84 61 27 18 26

Mar 20/99 72 50 31 12 23

table 5 Snow	depth,	apparent	snow	interception	(%ASI),	and	snow	density	(%HSD)	in	the	
openings	and	adjacent	forest	edge

figure 3	 Snow	and	human	sinking	depths	along	a	transect	set	south	to	north	across	forest	and	
a	60	m	wide	opening,	February	20,	1999.	
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Discussion and Management  
Application

The results from this study support 
the operational harvesting recom-
mendations in the Management 
Strategy for Mule Deer Winter Ranges 
in the Cariboo-Chilcotin (Dawson et 
al. 6). They recommend a range 
of opening sizes on warm-aspect sites 
(135–7° with > 1% slope): .1–.4 
ha with an average of .3 ha. On 
cooler aspects, openings should be 
from .1 to 1. ha, and average .6 ha. 
This flexibility in opening size enables 
planning foresters to minimize open-
ing sizes for deer while retaining 
reasonable growth and survival of 
Douglas-fir. Opening size is only 
one ingredient to implementing a 
silvicultural system. To achieve low, 
moderate, and high habitat types for 
mule deer through time and space, a 
4-year cutting cycle in combination 
with area removal of %, 5%, or 
33%, respectively, is recommended 
(Dawson et al. 6).

On the research trial site, the group 
selection silvicultural system was used 
successfully to regenerate openings 
3 m and wider, with either planted 
or natural Douglas-fir, easily surpass-
ing the minimum of 6% species 
composition requirement (Dawson et 

al. 6) and meeting free growing 
guidelines. It will take more time for 
regeneration to meet free growing 
height requirements in narrow open-
ings (15 m wide) due to competition 
for resources with the surrounding 
mature forest. Disc trenching did not 
enhance growth or survival of planted 
stock on mesic to drier site units. 
Planting is not recommended within 
 m of the mature forest canopy drip 
line on sunny aspects and up to 5 m 
on shady edges due to intense com-
petition with mature forest trees. 
Vegetation competition from shrubs 
was evident early in the study but did 
not warrant intervention with herbi-
cides. After 1 years, broadleaf trees, 
such as paper birch, aspen (Populus 
tremuloides), and cottonwood (Popu-
lus balsamifera), do not appear to be 
impeding the growth and survival of 
the Douglas-fir.

The narrow, long openings (165 m) 
designed for this study resulted in a 
large proportion of edge-to-harvested 
area. The edge zone (–5 m) substan-
tially reduced regeneration survival 
and performance. Also, the edges 
were far more prone to tree fall than 
intact forest. Tree fall, from 1997 to 
8, has required annual application 
of mch (anti-aggregate pheromone), 
and salvage harvesting to manage 

Douglas-fir bark beetle on the study 
site. The long openings could cause 
more energy expenditure by deer to 
move around them and better hunter 
success because of improved sight 
distance for several years after harvest. 
To balance all these factors, the ideal 
opening shape would reduce the 
proportion of edge relative to area, 
and be wider than 15 m but less than 
6 m.

On deep snow, mule deer winter 
ranges, it is important to retain 
contiguous, intact portions of the 
forest to maximize snow interception 
and reduce energy expenditure. The 
openings, regardless of size, had con-
sistently more snow than the adjacent 
forest. The apparent snow interception 
rate on the study site was 3–46% at 
peak snowpacks in January. In the 
very deep snowfall winter (1999), 
even though the forest intercepted 
snow, deer moved out of the study 
area before the snowpack reached 67 
cm in the forest (about 33 cm sinking 
depth). The forest is relatively young 
on the site (about 1 years in 1996), 
so the snow interception capacity may 
increase on microsites where trees 
develop wider, longer crowns.

Snow effectively regulates the 
amount of rooted forage (herbs, 
shrubs, regeneration) as mule deer 
rarely crater. The deeper snow in the 
openings than in the forest reduces 
the accessible amount of forage and 
requires more energy expenditure by 
deer to find what is available. After 
1 years, western redcedar, a highly 
preferred species, continues to be 
substantially less abundant in the 
openings. Of course, the large, mature 
trees in the forest supply the Douglas-
fir component of the diet.

The group selection and patch cut 
silvicultural systems are viable op-
tions to meet a range of management 
objectives throughout the range of 
the ICHmk, from the central Cariboo 
to the Kootenays. For example, the 
small openings associated with group 

figure 4	 Annual	tree	fall	(stems	per	hectare)	on	opening	edges	and	in	the	forest	(least	square	
mean	and	SE).	*Signifies	significantly	different	at	α	=	0.1,	n	=	16	openings	(openings	
1,	2,	and	8	excluded).
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The use of trade, firm, or corporation names in this publication is for the information and  
convenience of the reader. Such use does not constitute an official endorsement or approval by 
the Government of British Columbia of any product or service to the exclusion of others that 
may also be suitable. This Extension Note should be regarded as technical background only.  
Uniform Resource Locators (urls), addresses, and contact information contained in this  
document are current at the time of printing unless otherwise noted.

Citation
Waterhouse, M.J. 9. Silvicultural systems on a deep snowpack, mule deer winter range in the central 
interior of British Columbia: 1-year update. B.C. Min. For. Range, For. Sci. Prog., Victoria, B.C. Exten. 
Note 89. www.for.gov.bc.ca/hfd/pubs/Docs/En/En89.htm

selection could maintain visual quality 
around large recreational lakes. It may 
also be practical to use the patch cut 
silvicultural system to manage small 
areas affected by bark beetle or tree fall.
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