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Operational Practices and Strategies for Management of Ungulate Winter Range on TFL 23 

Background 
An ungulate winter range is defined as an area that contains habitat necessary to meet the winter 
habitat requirements of an ungulate species. Ungulate winter ranges are based on current 
understanding of ungulate habitat requirements in winter, as interpreted from current scientific and 
management literature, local knowledge, and other expertise.  The importance of establishing 
ungulate winter ranges has been recognized in resource and land use planning and timber supply 
reviews throughout British Columbia (UWRTAT 2004).  
 
Sections of the Government Actions Regulation and the Forest and Range Practices Act describe 
the formal legislative basis for currently establishing ungulate winter ranges.  Under Section 7(2) 
of the Forest Planning and Practices Regulations, a Notice-Indicators of the Amount, Distribution 
and Attributes of Wildlife Habitat Required for the Winter Survival of Ungulate Species in Tree 
Farm License 23, was issued in December 2004.  The Notice includes indicators of the amount, 
distribution and attributes of wildlife habitat required for the winter survival of moose, rocky 
mountain elk and white-tailed deer.  The map accompanying the Notice assigns management 
priority to mule deer and moose within TFL 23 (Figure 1). 
 
Pope & Talbot has supported mule deer winter track count studies (Poole 2000, 2001) and 
ecosystem-based habitat mapping (Wilson and Hamilton 2003) to support identification and 
mapping of ungulate winter range on TFL23.  Field reviews by wildlife consultants to assess 
habitat value and verify winter use in relation to proposed forestry activities at the operational-
level are on-going.   
 
There remains a need on TFL 23 to develop operational strategies and practices that effectively 
link ungulate winter range strategic direction and research results with what can be effectively 
implemented and achieved ‘on-the-ground’.  The primary purpose of this project was to: 

o identify “desired conditions” and operational “forestry strategies” for forest stand types on 
ungulate winter ranges; 

o ensure consistency between stand structure classification schemes needed for management 
of ungulate winter ranges with forest stand types described under the Silviculture 
Treatment Regime Initiative Project (STRIP); and; 

o ensure the stand structure descriptions developed under both STRIP and ungulate winter 
range is consistent with the ecological forest structural indicators of Pope & Talbot’s 
Sustainable Forest Management Planning framework (2004). 

 

Approach 
A series of workshops were held with Pope & Talbot operational practitioners and local wildlife 
consultants to: 

1. characterize forest stand structure on the TFL for both STRIP and ungulate winter ranges; 
2. identify desired conditions for management of ungulate winter ranges; and,  
3. identify operational harvesting practices and silviculture strategies based on desired 

conditions for habitat structural conditions needed to support ungulates wintering on the 
TFL.  
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o  

Figure 1: Mule deer and moose management areas within TFL 23 
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Operational Practices and Strategies for Management of Ungulate Winter Range on TFL 23 

The following reports, documents and supporting information was used guide the development of 
operational practices and strategies for management of ungulate winter range on TFL 23.  These 
documents have not been detailed in this report and should be referenced as needed: 

o the Silviculture Treatment Regime Initiative Project (on-going);  
o Desired Conditions for Mule Deer, Elk and Moose Winter Range in the Southern Interior 

of BC (Ungulate Winter Range Technical Advisory Team 2004); 
o Material supporting the Notice, concerning wildlife habitat for the winter survival of 

ungulate species in TFL 23 (MWLAP 2004); 
o Ecological criteria and indicators for management of biological richness as defined in Pope 

& Talbot’s Sustainable Forest Management Plan (2004); and,  
o Handbook for Timber and Mule Deer Management Co-ordination on Winter Ranges in the 

Cariboo Forest Regions (Armleder et al 1986). 

Results and Discussion 
 
Key ecological considerations for management of ungulate winter range on TFL 23 were 
identified as being: 

o topographic features of the landscape 
o snow conditions 
o forest structural conditions and ecological associations 
o spatial arrangement of forest cover and forage 
o connectivity 

 
Topographic features of the landscape (e.g., elevation, slope, aspect and solar radiation) can 
reduce snowpack on ungulate winter ranges thereby affording animals greater mobility and forage 
availability.  Table 2 lists BEC subzone variants of TFL 23 that are used by wintering ungulates, 
as well as the mean average snow depth and categories of mean snowfall as suggested by 
Braumandl and Curran (1992).   
 
Table 1: Snowfall Levels by BEC on TFL 23 

BEC Subzone 
variant 

Mean average snow depth 
(cm) 

Range  
(cm) 

ICHdw 23.9 12.2-49.5 
ICHmw2 30.4 20.4-55.6 
ICHwk1 58.8 37.5-109 
 
It is important to note that the snow depth and snow conditions identified in Table 2 are broad-
scale and are influenced by local climate and topographic features that will vary at finer scales 
across the landscape both within and between years (Ungulate Winter Range Technical Advisory 
Team 2004; D’Eon 2004).  It is the specific smaller areas supporting moderate to low depths at the 
site level that are selected by wintering ungulates.  Results from field studies, local knowledge and 
field evaluations will continue to be used to identify and refine winter range areas at the site level 
within TFL 23. 
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Mean average snow depths for BEC units found on the TFL average from 24cm to 59 cm, with 
ranges from 12cm to more than 100cm.  A broad relationship between biogeoclimatic subzone and 
snow conditions for winter ungulates as suggested by the UWRTAT has been adopted for the 
following ungulates species and snow conditions/limitations on TFL 23 (inhibiting/critical snow 
depths, cm): 

o mule deer (25/50 cm) – includes white-tailed deer on TFL 23 
o elk (40/70 cm) 
o moose (60/90 cm) 

 
Table 2: Snow Conditions and Implications to Wintering Ungulates on TFL23 (Source: UWRTAT 2004) 

Implications to Ungulate Species Wintering on TFL 23 Snow  
Condition 
(Depth) 

Mule and White-tailed 
deer 

Elk Moose 

Very shallow o < 25cm 
o minor 
o  

o < 40cm 
o minor 

Shallow o Between 25-50 cm, but > 
25cm only for short 
periods (several days) 

o Some movement 
inhibited, but only for 
short periods 

o  

o Between 40-70 cm, but > 
70cm only for short periods 
(several days) 

o Some movement inhibited, 
but only for short periods 

 
 
o Generally <60cm and 

rarely > 90cm (few 
days only) 

o minor 

Moderate o Between 25-50 cm for 
extended periods (> 1 
week) and occasionally > 
50cm (several days) 

o movement inhibited for 
periods of several days (> 
50cm) to weeks (25-
50cm) 

o  

o Between 40-70 cm for 
extended periods (> 1 week) 
and occasionally > 70cm 
(several days) 

o Movement inhibited for 
periods of several days (> 
70cm) to weeks (40-70cm) 

o > 60 cm (days to 
weeks) and 
occasionally > 90cm 
(several days) 

o Movement inhibited 
for periods of several 
days (> 90cm) to 
weeks (60-90cm) 

Deep o Regularly > 25cm and 
>50cm (weeks to months) 

o Movement inhibited for 
weeks to months 

o Regularly > 40cm and 
>70cm (weeks to months) 

o Movement inhibited for 
weeks to months 

o Regularly > 60cm and 
>90cm (weeks to 
months) 

o Movement inhibited 
for weeks to months 

o  
Very Deep > 50 cm inhibits use > 70 cm inhibits use > 90 cm inhibits use 
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Common stand types, tree species composition and associated stand structure for biogeoclimatic 
units supporting ungulate winter range on TFL 23 are described in Table 1.  These are the same 
stand type descriptions used for silviculture planning under STRIP. 
 
Table 3: Common Stand Types and Stand Structure found on TFL 23 

BEC 
unit 

Stand Types 
– 

Tree Species 
Composition 

Common Stand Structure 

ICHdw FdPl (Lw, Cw, 
Hw, Bg, Pw, Py, 
Sx, At, Ep) 

or 
PlFd (Lw, Cw, 
Hw, Bg, Pw, Py, 
Sx, At, Ep) 

• although stands are dominated by Fd and/or Pl, a relatively high diversity of tree 
species is present;  

• stands often originate following fire and are even-aged with varying amounts of 
residuals; 

• relatively little horizontal patchiness exists, except in areas with clumped 
distribution of Armillaria root disease or other mortality agents;  

• because of the high tree species diversity, snags occur in a variety of stages 
from hard with no decay (e.g., beetle-killed Pl) to soft with major stem rot (e.g., 
Fd in Armillaria centres) to hollow trees with firm, long-lasting shells (e.g., 
large-sized Cw). 

 
ICHmw2
: 

Pl (Fd, Lw, Cw, 
Hw, Pw, Sx, Bl, 
At, Ep) 
 

• uniform stands of Pl from fire origin with a minor component of other species;   
• sporadic distribution of Fd and Lw dominants, vets and snags; 
• pockets of Cw and Hw in depressional terrain and creek draws 
• Pl snags occur singularly or in groups often originating from mountain pine 

beetle and Armillaria root disease.   
 

 Fd (Lw, Cw, 
Hw, Pw, Pl, Sx, 
Bl, At, Ep) 

• Fd leading stands with a high diversity of secondary tree species;  
• even-aged, fire-initiated stands with varying amounts of residuals; 
• snags occur in a variety of stages from hard with no decay (fire-killed Lw) to 

soft with major stem rot ( blister rust- killed Pw) to hollow trees with firm, long-
lasting shells (Cw) 

. 
 CwHw or 

HwCw (Fd, Lw, 
Pw, Pl, Ep) 

• in ICH stands, the proportion of Cw and Hw increases with stand age and may 
be as high as 50% or more, with a variety of species accounting for the other 
half; 

• snags of all species at varying stages of decay are frequent; 
• the diversity of horizontal and vertical structure also increases with stand age, as 

mortality agents create gaps which get regenerated. 
 

ICHwk1 CwHw • primarily mature to old stands dominated by Cw and Hw; 
• high abundance of trees with decay, broken tops and rotten branches; 
• large stems with low stocking densities are common; 
• complex horizontal and vertical structure. 
 

 Fd (Cw, Hw, 
Pw, Sx, Bl, Ac, 
Ep) 

• Fd-leading stands with a high diversity of secondary tree species;  
• even-aged, fire-initiated stands with varying amounts of residuals; 
• snags occur in a variety of stages from hard with no decay (fire-killed Lw) to 

soft with major stem rot (blister rust-killed Pw) to hollow trees with firm, long-
lasting shells (Cw). 

 

 6



Operational Practices and Strategies for Management of Ungulate Winter Range on TFL 23 

Tree size, canopy cover and number of canopy layers are important forest structural conditions 
needed for snow interception cover, security cover, and thermal cover habitat on ungulate winter 
ranges.  Table 4 defines forest structural conditions and values that are used to describe key habitat 
features of ungulate winter range on TFL 23, as described above.  These structural conditions are 
used to describe a range of desired habitat conditions for STRIP forest stand types found on TFL 
23. 
 
Table 4:  Description of forest structural conditions on ungulate winter ranges on TFL 23 

Tree Size Canopy Cover # Canopy Layers  
 Size  

(DBH) 
 Canopy Cover  

(%) 
 Canopy Layers 

(#stratum) 
Shrub/seedling < 2.5 cm Very open <9 % Single story 1 stratum 
Sapling/pole 2.5-12.4 cm Open 10-24% Two-story 2 strata 
Small tree 12.6-27.4 Moderate 25-39% Multi-story 3 or more strata 
Medium tree 27.5-52.4  Moderately 

Closed 
40-59% 

Large tree 52.5- 72.4 Closed >60% 
Giant tree >72.5  

 

 
This project was an operational extension to the work completed by the Ungulate Winter Range 
Technical Advisory Team (UWRTAT), which identified ungulate winter range species-specific 
forest cover and forage requirements within 4 broad snow regimes for the Thompson, Okanagan 
and Kootenay region (UWRTAT 2004).  It is intended that their results for biogeoclimatic 
stratification of ungulate winter ranges based on snow conditions, recommended cover and forage 
strategies, and the concept of mild, moderate and severe winter range stratification will continue to 
provide direction under which this information was developed; that is, within the context of 
existing ungulate winter range regional management and land use planning. 
 
The ungulate winter range component of this project involves further development of operational 
harvesting practices and silviculture strategies for management of ungulate winter range on TFL 
23.  The practices and strategies are intended to link with the ecological components of the 
sustainable forest management framework and with forest stand structural classification schemes 
currently in use at the operational level.  It is anticipated that the results will also support the 
monitoring and adaptive management strategy component of the sustainable forest management 
plan for Pope & Talbot. 
 
The spatial arrangement of amount and distribution of winter range habitat must consider the 
interspersion of snow interception, thermal and hiding cover and forage habitat.  The proximity of 
this winter habitat to other seasonal habitats (early winter and spring ranges) and connectivity 
between seasonal habitats and within wintering habitats will be consistent with planning direction 
at the landscape and management unit level. 
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Recommended Operational Forestry Practices on Ungulate 
Winter Ranges on TFL 14 
 
Ungulate winter range desired conditions are described for each forest stand type found on winter 
ranges on TFL 23.  Operational harvesting practices and silviculture strategies are identified as 
procedures to be carried out to meet the desired conditions.  It is important to note that the 
operational practices and strategies identified are in support of direction provided by the Ungulate 
Winter Range Technical Advisory Committee in regards to ungulate winter range management 
and land use plans.  
 
Forest stand types, BEC associations and ecosystem descriptions for stand types on ungulate 
winter ranges on TFL 23 are presented below.  Desired conditions on ungulate winter range are 
described along with forest structural and forage conditions to be sought through harvesting 
practices and silviculture strategies.  Where forest stand and management recommendations are 
similar, the stand types and practices are presented in one section, rather than repeated separately.  
 
Desired conditions for forest cover and forage are summarized below by BEC and site series 
association. Forest structural conditions for tree size, canopy cover and number of canopy layer 
habitat attributes are further detailed in Table 4.  Table 1 defines snow conditions/BEC and Table 
2 identifies snow conditions as limitations to specific ungulate species.   
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Stand Type: Old growth Cw/Hw
BEC Site series 

Associations 
Current Ecosystem Description: 

ICHmw2 (01) (05) 
(06) (07) (09) 
 
ICHdw (04) 

o primarily mature to old stands dominated by Cw and Hw; 
o high abundance of trees with decay, broken tops and rotten branches; 
o large stems with low stocking densities are common; 
o complex horizontal and vertical structure. 
o Broad range of diameter classes 
o May have a significant component of deciduous 

Stand Type: Mature Cw/Hw
BEC Site series 

Associations 
Current Ecosystem Description: 

ICHmw2 (01) (05) 
(06) (07) (09) 
 
ICHdw (04) 

 

o in ICH stands, the proportion of Cw and Hw increases with stand age 
and may be as high as 50% or more, with a variety of species 
accounting for the other 50% 

o snags of all species at varying stages of decay are frequent 
o horizontal and vertical structural diversity increases with stand age, 

as mortality agents create gaps which get regenerated 
o some larger diameter trees 
o generally dense stands at the stem exclusion stage with little or no 

understory or shrubs at structural stage 5 
o some deciduous 

Stand Type: Mature Cw/Hw (Fd)
BEC Site series 

Associations 
Current Ecosystem Description: 

ICHmw2 (01) 
(02) 
 
ICHdw (01B) 
(03) 

 

o in ICH stands, the proportion of Cw and Hw increases with stand age 
and may be as high as 50% or more, with a variety of species 
accounting for the other 50% 

o snags of all species at varying stages of decay are frequent 
o horizontal and vertical structural diversity increases with stand age, as 

mortality agents create gaps which get regenerated 
o some larger diameter trees 
o generally dense stands at the stem exclusion stage with little or no 

understory or shrubs at structural stage 5 
o some deciduous 

 

Desired Condition – Old Growth/Mature Cw/Hw - Mature Cw/Hw(Fd) 
A network of forest corridors (snow interception cover) connecting small forest openings 
(forage) with cover/forage distributed across the landscape within identified winter ranges on 
south and southwest aspects and/or areas of reduced snow due to solar radiation.   
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Forest Cover 

o Medium to Giant trees 
o Moderate Canopy Cover on very 

shallow to shallow snow conditions 
o Moderately Closed Canopy Cover 

on moderate to deep snow 
conditions 

o Two-storied canopy layers (2 or 
more strata) 

Forage Areas 
o Native grass and shrub species 
o Allowing natural succession of 

shrub community 
 

 

Harvesting Practices – Old Growth/Mature Cw/Hw - Mature Cw/Hw (Fd) 
 mix of single tree and patch retention 
 small openings (forage) in conjunction with forest cover (snow interception cover) 
 no retention of internal forest structure required for openings <0.5 ha 
 Retention of internal forest structure required for openings >0.5 ha (Fd vets) 

• cover patches (15-20 trees >10m ht.) 
• preference to retention of patches supporting arboreal lichens 
• patches to be designed to maximize security cover within the opening 
• minimum of one tree patch/5ha opening 
• opening and patch retention design to be refined through field review, as 

needed 

Silviculture Strategies – Old Growth/Mature Cw/Hw - Mature Cw/Hw(Fd) 
 expect Cw, Hw and Pw natural regeneration 
 encourage planting Fdi, Pw, where site appropriate 
 avoid brushing forage species (Amelanchier alnifolia, Rosa spp., Acer spp., Vaccinium 

spp.) 
 seed natural grasses, where appropriate 
 encourage larger tree crown width and height development 
 reduce stocking densities on very shallow to moderate snow conditions on deer and 

moose winter ranges 
 pile and burn for slash reduction where it impedes/restricts animal movement 
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Stand Type: Mature Fd/Lw (Cw/Hw)
BEC Site series 

Associations 
Current Ecosystem Description: 

ICHmw2 (03) 
(04) 
 
ICHdw (01A) 

 

o a relatively high diversity of tree species is present, although primarily 
dominated by Fd 

o even-aged stands with varying amounts of residuals often originate 
following fire 

o relatively little horizontal patchiness exists, except in areas with 
clumped distribution of Armillaria root disease or other mortality 
agents 

o generally some Fd/Lw vets are dispersed throughout the stand 

Stand Type: Mature Fd (Lw/Pl)
BEC Site series 

Associations 
Current Ecosystem Description: 

ICHdw (01A) 
 

o a relatively high diversity of tree species is present, although primarily 
dominated by Fd 

o even-aged stands with varying amounts of residuals often originate 
following fire 

o relatively little horizontal patchiness exists, except in areas with 
clumped distribution of Armillaria root disease or other mortality 
agents 

o usually Pd/Lw vets distributed throughout the stand 
o more open stands 
o generally some vegetation and horizontal structure within the stands 

Stand Type: Mature Fd leading (Cw/Hw)
BEC Site series  

Associations 
Current Ecosystem Description: 

ICHdw (01A) 
 

o Fd leading stands with a high diversity of secondary tree species 
o Even-aged , fire initiated stands with varying amounts of residuals 
o Snags occur in varying stages 
o Younger Cw/Hw and other species understory 
o <30% live crown on understory, which is generally not windfirm 
o closed canopy at structural stage 5 

Stand Type: Mature Fd leading (Pl/Lw)
BEC Site series  

Associations 
Current Ecosystem Description: 

ICHdw (01A) 
 

o a relatively high diversity of tree species is present, although primarily 
dominated by Fd 

o even-aged stands with varying amounts of residuals often originate 
following fire 

o relatively little horizontal patchiness exists, except in areas with 
clumped distribution of Armillaria root disease or other mortality 
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agents 
o usually Pd/Lw vets distributed throughout the stand 
o more open stands 
o generally some vegetation and horizontal structure within the stands 

 

Desired Condition – Mature Fd/Lw (Cw/Hw) and Mature Fd (Lw/Pl) 
In moderate to deep snow zones, an ecosystem network of forest corridors with snow 
interception cover attributes connecting to small forest openings (forage).  In very shallow to 
shallow snow zones, uneven-aged managed forests that provide both forest cover and forage 
including a network of connectivity corridors with snow interception cover attributes on 
ridgelines and knolls.  

 
Desired conditions for forest cover and forage are summarized below. Forest structural 
conditions for tree size, canopy cover and number of canopy layer habitat attributes are further 
detailed in Table 4 and Tables 1 &2 identify limiting snow conditions on ungulate winter 
ranges.  
 

Forest Cover  
o medium and large tree retention 
o moderate canopy cover in very 

shallow to shallow snow condition 
areas 

o moderate to moderately closed 
canopy cover for deep snow 
condition areas 

o multi-storied canopy layers that 
provide both snow interception 
cover and security cover 

o large, tall cover trees with wide, 
deep crowns 

Forage 
o native grass and shrub species 
o use of prescribed fire to enhance 

forage value 
o reduce stocking density 
o juvenile and irregular spacing 

 

 

Harvesting Practices – Mature Fd/Lw (Cw/Hw), Fd (Lw/Pl), Fd leading (CwHw) 
and Fd leading (Pl/Lw) 

 retain large Fdi vets 
 single tree selection in multi-storied stands where DRA is not a significant factor 
 group selection where DRA is limiting (2 tree length max. forest openings) 
 Low volume forest harvesting. Preference to harvesting groups of trees rather than uniform 

selective harvest. 
 Large tree and group retentions 
 Ridgetops and knolls should not be harvested and these areas should provide building 

block for connectivity within the landscape unit 
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Silviculture Strategies - Mature Fd/Lw (Cw/Hw), Fd (Lw/Pl), Fd leading 
(CwHw) and Fd leading (Pl/Lw) 

 multi-layered stocking standards will apply 
 DRA concerns will need to be addressed 
 Plant Fdi, Py (Lw) and expect Cw, Hw (Pw) naturals 
 Avoid brushing foraga species (Acgl, Cosi, Vame, Pamy, Tabr) 
 Lower stocking levels – reduce stocking density 
 Irregular spacing 
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Stand Type: Py/Fd Open 
 

BEC Site series  
Associations 

Current Ecosystem Description: 

ICHdw (02) 
 
IDFun 

 

o stands often originate following fire and are even-aged with varying 
amounts of residuals 

o significant horizontal patchiness, except in area with clumped 
distribution of Armillaria root disease or other mortality agents 

o usually Fd/Lw vets distributed throughout the stand 
o more open than mature Cw/Hw stands 
o generally some vegetation and horizontal structure within the stand 

Desired Condition – Py/Fd Open 
Uneven-aged managed/unmanaged forests that provide both forest cover and forage including a 
network of connectivity corridors with snow interception cover attributes on ridgelines and knolls. 
Follow NDT4 restoration guidelines. 

 
Forest Cover  

o large tall trees with wide, deep 
crowns 

o low density of large trees with 
large crowns 

o medium and large tree retention 
o moderate canopy cover in very 

shallow to shallow snow condition 
areas 

o moderate to moderately closed 
canopy cover for deep snow 
condition areas 

o multi-storied canopy layers that 
provide both snow interception 
cover and security cover 

Forage 
o native grass and shrub species 
o prescribed fires to promote forage 

value 
o NDT4 restoration guidelines for 

vegetation 
 

 

Harvesting Practices – Py/Fd Open 
o low volume selective harvestings 
o single tree to small group removal 

Silviculture Strategies – Py/Fd Open 
 root rot can be limiting 
 browsing on seedling by wildlife is an issue 
 promote lower stocking densities with larger trees 
 Py, Fdi species preferred 
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Stand Type: Pl leading 
 

BEC Site series  
Associations 

Current Ecosystem Description: 

 o Uniform stands of Pl from fire origin with a minor component of 
other species 

o Sporadic distribution of Fd and Lw dominants, vets and snags 
o Pockets of Cw and Hw in depressional terrain and creek draws 
o Pl snags occur singularly or in groups 
o Dense stands with some reduction in canopy closure at structural 

stage 5 

Desired Condition – Pl leading 
Patch network of forest cover and forage areas of different age classes.  Shift stand tree species 
composition to Fdi and Py, where appropriate and based on winter range capability 
 

 
Forest Cover (see also Table 4) 

o Small to medium size trees 
o Medium size trees needed across 

the landscape to provide snow 
interception in all snow conditions 

Forage 
o Natural species 
o Allow natural success for shrub 

species  
 

 

Harvesting Practices – Pl leading 
 irregular block boundaries 
 clearcut size dependent on stand size and MPB risks 
 retain non-Pli species (Fdi, Cw, Hw) as cover reserves 
 target gullies and ridgelines as leave areas, movement corridors and connectivity linkages 
 target lichen rich Pli types for designated cover patches 
 opportunities for vet recruitment 

Silviculture Strategies – Pl leading 
 plan to shift to Py and Fdi species 
 low stocking densities (200-600 sph), natural Pli fill 
 density control 
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