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Executive Summary  

This purpose of this project was to further expand on operational components of the 
existing District Level Agreement for Management of Caribou on TFL 23 landscape unit 
planning strategy by improving the linkage between strategic and operational forest 
planning under the Silviculture Treatment Regime Initiative Project (STRIP) program.  
Defining habitat in terms of forest structure is something a forest planners and resource 
managers can manipulate to achieve stated objectives.   

Based on this premise, we characterized habitat in relation  STRIP forest stand types in 
meaningful terms that link knowledge of the species to forest structural conditions and 
habitat elements which can be managed (or left unmanaged) to achieve strategic and 
operational objectives for management of caribou habitat on TFL 23.  The forest 
structural conditions used to define caribou habitat include the following attributes and 
values: (1) tree size; (2) percent canopy cover; and (3) number of canopy layers.   

This was accomplished by: 

• Characterizing caribou habitat on TFL 23 in terms of forest structural 
conditions and habitat attributes and associated values  

• Defining forest structural conditions associated for the forest stand types 
identified under the operational STRIP program 

• Describing desired forest conditions and identifying forestry management 
practices in terms of forest structural conditions and habitat attributes for 
management of mountain caribou on TFL 23 

• Identifying the field sampling needed to monitor the habitat effectiveness of the 
operational strategies and practices 
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Introduction 
Mountain caribou (Rangifer tarandus) are federally classified as threatened by the 
Committee on the Status of Endangered Wildlife in Canada (COSEWIC) and are a 
Species at Risk throughout their range in British Columbia.  Recovery planning efforts 
aimed at halting the decline of mountain caribou has been initiated regionally and 
provincially.   

In the Central Selkirks, mountain caribou population estimates have dropped more than 
60% since censuses were first initiated - from 250 animals in 1996 to less than 100 in 
2005 (Hamilton and Wilson 2005). Threats to current mountain caribou populations 
include: habitat fragmentation, habitat alteration that favors other ungulates, habitat loss, 
predation, disturbance by human activities and climate change (MCTAC 2002).   

In 1996, Pope & Talbot initiated a 7-year study of mountain caribou in the Central 
Selkirks (Figure 1).  It included monitoring of caribou equipped with Very High 
Frequency radio transmitter collars, population censuses (1995, 1997, 1999, 2002, 2004, 
2005), investigation of collared caribou mortalities, and field studies (caribou use 
locations, random locations, field-based caribou habitat ratings (RISC 1999), and long-
trailing of caribou during the early winter).  The study information on population status, 
distribution, and habitat selection patterns, needed to support the development of 
statistical resource selection function landscape and multi-scale habitat models (Hamilton 
et al 2000) and ecosystem-based capability/suitability habitat models (Hamilton and 
Wilson 2002; 2003).   

The study results were also applied within a decision-support framework to pilot a 
caribou planning strategy within the Trout, Fish and Halfway planning units on TFL 23 
(LUP Working Group 2002; Figure 2).  The project led to the development of caribou-
focused management zoning and stand level field assessment and reporting procedures, 
silviculture and harvesting strategies to be considered in caribou areas.   

This purpose of this project was to further expand on operational components of the 
caribou planning strategy by improving the linkage between strategic and operational 
forest planning under the Silviculture Treatment Regime Initiative Project (STRIP) 
program.  Defining forest structure is something a forest planner or natural resource 
manager can manipulate to achieve various objectives (Johnson and O’Neil 2001).  This 
was the premise on which this project was designed – to characterize caribou habitat 
requirements in meaningful terms that link knowledge of the species to forest structural 
conditions and habitat elements which can be managed (or left unmanaged) to achieve 
strategic and operational objectives for management of caribou habitat on TFL 23.  The 
forest structural conditions used to define caribou habitat include the following attributes 
and values: (1) tree size; (2) percent canopy cover; and (3) number of canopy layers. 

The usefulness of this operational approach was demonstrated last year through a project 
piloted for management of ungulate winter range on TFL 23 (Hamilton et al 2005).  
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Figure 1: Central Selkirk Mountain Caribou Study Area and TFL 23 

TFL 23 
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Approach 

One of the challenges of this project was to develop an operationally meaningful link 
between strategic planning direction for mountain caribou with stand level forest 
harvesting and silviculture activities.  This required reconciling broad scale HLPO 
caribou guideline language –based on Biogeoclimatic Ecosystem Classification (BEC; 
1:250,000 scale), landscape units (planning boundaries) and forest age (1:20,000 scale 
forest cover) – with operational planning considerations involving forest stand type, 
leading tree species, soil conditions, site productivity, etc.  This was accomplished by: 

• Characterizing caribou habitat on TFL 23 in terms of forest structural 
conditions and habitat attributes and associated values  

• Defining forest structural conditions associated for the forest stand types 
identified under the operational STRIP program 

• Describing desired forest conditions and identifying forestry management 
practices in terms of forest structural conditions and habitat attributes for 
management of mountain caribou on TFL 23 

• Identifying the field sampling needed to monitor the habitat effectiveness of the 
operational strategies and practices 

Result and Discussion 

Describing Mountain Caribou Habitat on TFL 23 

Understanding the wildlife-habitat relationship of species habitat extent and habitat 
condition implies knowledge regarding the types and amounts of different structural 
stages and habitat elements needed to support the species (Johnson and O’Neil 2001).  
Table 1 summarizes key forested habitat characteristics of the Central Selkirk caribou 
(Hamilton et al 2000, Hamilton and Wilson 2002, 2003, 2005, Wilson and Hamilton 
2003).  For the purposes of this project, the summary lists the caribou habitats found on 
TFL 23.  

The early winter attributes were defined for the period when snow starts to accumulate at 
higher elevations, forcing the caribou into lower elevation habitats in search of food.  
Forest canopy conditions that provide snow interception cover is needed to reduce ground 
snow depths thereby affording caribou mobility to food sources, such as arboreal lichen 
found on lower branches on trees and present on branch litterfall and blowdown and 
opportunistic browsing opportunities on ground vegetation such as Pachistima myrsinites 
and Pyrola spp.   

Late winter habitat use occurs after ground snow at higher elevations accumulates.  Deep, 
consolidated snowpack and tufts of hair grown in their hoofs allows the animal 
movement on the snow.  This also elevates them to allow access for feeding on arboreal 
lichens growing in mature and old trees.  During spring the caribou are forced off higher 
elevation habitats by melting snow.  They seek out mid to lower elevation early green-up 
sites for feeding.  During summer/fall the animals return to upper elevation habitats and 
feed on an extensive variety of lush vegetation, including herbs, forbs and shrubs.   
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Table 1: General description of forested habitats used by mountain caribou on TFL 23 

Season of Use Habitat Description 
 
 
 
Early Winter 
(25 Oct – 15 Jan) 

• ICH and transition ICH/ESSF mature/old forests 
• Moderate to high arboreal lichen productivity (Class 3-5; Armleder 1988) 
• Individual trees with fully developed crowns and/or multi-storied stands with 

fully developed crowns (i.e., live/dead branches on lower portions of trees break 
off during winter, providing lichen for feeding) 

• Lichen available on standing trees within 1m of ground level and on blowdown 
and branch litterfall 

• Gentler terrain, undulating topography 
• Paxistima myrsintes, Pyrola spp often present, but not essential 

 
Late Winter 
(15 Jan – 12 May) 

• ESSF, ATp and upper elevations of transition ICH/ESSF mature/old forests 
• Moderate to high arboreal lichen productivity (Class 3-5) 
• Moderate to low canopy closure (i.e., open stands with ‘patchiness’ to tree 

distribution and abundance) 
• Gentle terrain 

Spring 
(13 May – 30 Jun) 

• Early green-up sites at lower elevations in ICH (i.e., seeps, bogs, fens, openings, 
and run-out zones of avalanche chutes on south/southwest aspects) 

 
Summer/Fall 
(1 Jul – 24 Oct) 

• Higher elevation subalpine/alpine forest habitats in ESSF, ATp 
• Gentle topography 
• Low to moderate canopy closure (i.e., open stands with ‘patchiness’ to tree 

distribution and abundance) 
• Abundant forage production 

The forest structural conditions used to describe caribou habitat were based on three key 
habitat attributes: (1) tree size diameter at breast height (DBH); (2) percent canopy cover; 
and, (3) number of canopy layers (Johnson and O’Neil 2001).  Table 2 defines the forest 
structural conditions for each of these attributes.  The same habitat attributes were used 
to describe ungulate winter range for the pilot project last year on TFL 23 (Hamilton et al 
2005).   

Illustrated examples of the forest structural conditions described in Table 2 are provided 
in Appendix 1. 

Table 2: Key habitat attributes and values used to describe caribou habitat 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  
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Describing STRIP Forest Stand Types and the Ecological Association with 
Caribou Habitat 

STRIP is a draft decision-making framework developed collaboratively between FORREX Forest 
Research Partnership and Pope & Talbot Ltd., Nakusp Division (FORREX 2003).  It was designed 
to link “on-the-ground” forest management and silviculture activities with higher level strategic 
direction.  Forest stand types are described that reflect typical forest conditions for which 
operational practices are usually applied (e.g., stands of similar forest age, species composition, 
operational constraints). 

Ecosystem-based habitat mapping on TFL 23 has been completed for caribou (Hamilton and 
Wilson 2003) and moose, deer and elk ungulate winter range (Wilson and Hamilton 2002).  A 
standardized 6-class habitat rating scheme was used to assign seasonal habitat values to ecosystem 
units defined by BEC variant, site series (with modifiers), and forest structural stages (RISC 1998).   

For purposes of this project it was necessary to make the link between forest stand types described 
under STRIP and ecosystem units used to delineate habitat for caribou.  The complete list of forest 
stand types and ecosystem associations found on TFL 23 is presented in Table 3.  This list 
becomes reduced when only forest stand types important to caribou are considered (see below).  

 

Table 3: STRIP forest stand types description and ecosystem unit associations found on TFL 23 

Forest Stand Type 
(STRIP) 

Stand Description BEC & Site Series 
Associations 

Old Growth Cw/Hw 
(Hw/Cw) 

Ø primarily mature to old stands dominated by Cw and Hw, 
species composition varies between Hw/Cw, Cw/Hw; 

Ø high abundance of trees with decay, broken tops and rotten 
branches; 

Ø large stems with low stocking densities are common; 
Ø complex horizontal and vertical structure. 
Ø Broad range of diameter classes 
Ø May have a significant component of deciduous 
Ø Suppressed Hw/Cw understory often present 
Ø Hw,Cw (Pw) snags often present 
Ø Often high amounts of post logging CWD 

ICHmw2 – 01/05/06/07/09 
ICHdw – 04 
ICHvk1 - 02/03 
ICHwk1 – 02/03 

   
Mature Cw/Hw 
(Hw/Cw) 

Ø 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 (Fdi, Pw) accounting for the other half, stands 
transitional to ESSF contain increasing amounts of Se and Bl; 

Ø species composition varies between Hw/Cw, Cw/Hw; 
Ø snags of all species at varying stages of decay are frequent;  
Ø the diversity of horizontal and vertical structure also increases 

with stand age, as mortality agents create gaps which get 
regenerated. 

Ø some larger diameter trees 
Ø generally dense stands at the stem exclusion stage with little or 

no understory or shrubs at structural stage 5 
Ø Some deciduous 

ICHmw2 – 01/05/06/07/09 
ICHdw – 04/03/01 
ICHvk1 - 02/03 
ICHwk1 – 02/03 
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Forest Stand Type 
(STRIP) 

Stand Description BEC & Site Series 
Associations 

Old Growth Se/Bl 
(Bl/Se) 

Ø Primarily old stands dominated by Se and Bl, species 
composition varies between Se/Bl and Bl/Se; 

Ø High abundance of snags, primarily Bl (as Bl drops out as stand 
ages). 

Ø Complex horizontal and vertical structure. 
Ø Multilayer, open grown characteristic leads to high % crowns on 

trees – branches often from ground level. 
Ø Natural small openings in stands dominated by shrub 

communities (alder, rhododendron, menzesia). 
Ø Multi layer, “advanced” regeneration common;  

ESSFwc1 – 01/03/04 
ESSFwc4 – 01/03/04/05/06 
 

   
Mature Se/Bl (Bl/Se) Ø Primarily medium aged stand (age class 5,6) dominated by 

Se/Bl, or Bl/Se, stands transitional to ICH contain varying 
amounts of Hw/Cw; 

Ø Drier ecosystems contain varying components of Pli, Pli tends 
to drop out as stand ages; 

Ø Differs from Old Growth as there is often a larger component of 
living Bl; 

Ø Complex vertical stand structure beginning to develop, 
complexity increases with stand age. 

Ø Advanced regeneration (pole, sapling) beginning to develop; 
Ø Higher elevation, more open grown types often develop great % 

live crowns; 

ESSFwc1 – 01/03/04 
ESSFwc4 – 01/03/04/05/06 
 

Mature Fd/Lw (Cw/Hw) Ø although stands are dominated by Fd, a relatively high diversity 
of tree species is present;  

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

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

Ø generally some Fd/Lw vets dispersed throughout the stand 

ICHmw2 –03/04    ICHdw – 01A 

   
Mature Fd (Lw/Pl) Ø although stands are dominated by Fd, a relatively high diversity 

of tree species is present;  
Ø stands often originate following fire and are even-aged with 

varying amounts of residuals; 
Ø relatively little horizontal patchiness exists, except in areas with 

clumped distribution of Armillaria root disease or other 
mortality agents;  

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

stands 

ICHdw – 01A 

   
Pl leading Ø uniform stands of Pl from fire origin with a minor component of 

other species;   
Ø sporadic distribution of Fd and Lw dominants, vets and snags; 
Ø pockets of Cw and Hw in depressional terrain and creek draws 
Ø Pl snags occur singularly or in groups often originating from 

mountain pine beetle and Armillaria root disease 
Ø dense stands with some reduction in canopy closure at structural 

stage 5 as the stands starts to self thin. 

ICHmw2 (WB02) 
ICHmw2 (03) 
ESSFwc4 
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Forest Stand Type 
(STRIP) 

Stand Description BEC & Site Series 
Associations 

Mature Fd leading 
(Cw/Hw) 

Ø Fd leading stands with a high diversity of secondary tree 
species;  

Ø even-aged, fire-initiated stands with varying amounts of 
residuals; 

Ø snags occur in a variety of stages ; 
Ø younger Cw/Hw and other species coming up beneath. 
Ø <30% LC on understory which generally is not very windfirm; 
Ø Closed canopy at structural stage 5; 

ICHdw01A 

 Ø   
Mature Fd leading 
(Pl/Lw) 

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

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

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

Ø relatively uniform size in stand. 

ICHdw01A 

Mature Se/Bl (Hw, Cw, 
Fd) 

Ø although Se and/or Bl are dominant species, these stands are 
somewhat transitional between ICH and ESSF, with Cw, Hw, 
and Fd still present to some extent; 

Ø Bl snags are frequent but do not last long due to breakage and 
uprooting; Se snags are less frequent but are longer lasting; 

Ø horizontal stand structure is more patchy compared with ICH 
stands. 

ESSFwc1 
01 – 05 

 Ø   
Mature Pl/Se/Bl (Hw, Cw, 
Fd) 

Ø younger ESSFwc1 stands may be Pl leading, otherwise stands 
are similar to the SeBl type described above. 

 

ESSFwc1 
01, 02 

 Ø   
Mature Se/Bl  Ø largely pure Se and Bl stands with varying proportions of these 

two species; 
Ø complex horizontal and vertical structure; 
Ø snag component may be high, depending on levels of spruce and 

balsam bark beetles and severity of snowpress and windthrow. 

ESSFwc4 
01 – 08 
(note 02 & 04 may contain Pli) 

 Ø   
Mature Cw/Hw Ø primarily mature to old stands dominated by Cw and Hw; 

Ø high abundance of trees with decay, broken tops and rotten 
branches; 

Ø large stems with low stocking densities are common; 
Ø complex horizontal and vertical structure. 

ICHwk1 
01 – 09 
(note 05 – 08 may contain Se/Bl) 

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

Ø Fd-leading stands with a high diversity of secondary tree 
species;  

Ø even-aged, fire-initiated stands with varying amounts of 
residuals; 

Ø 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). 

 

ICHwk1 
04 

 Ø   
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Present Planning Direction for Mountain Caribou on TFL 23 

Existing strategic direction for management of caribou on TFL 23 is provided under: 

• Kootenay-Boundary Higher Level Plan Order (2002) – provides legal 
requirement for percent retention of old/mature forest by BEC/Landscape Unit, 
including caribou management area mapping as to where the forest retention 
requirements are to be applied. 

• Caribou Management in TFL 23 – Agreement for District-Level Implementation 
Issues (2002) – spatializes components of HLPO by zoning ‘no harvest’ and 
‘caribou special management’ zones. Field assessment by a qualified biologist is 
required for all proposed forestry activities in the caribou special management 
zone. 

• Kootenay-Boundary Variance KBHLPO-04 (2004) – formalized the mapping 
and field review components of TFL 23 District Level Agreement. Impacts of 
Mountain pine beetle and fire salvage in caribou habitat required field review 
by professional biologists to assess impacts on caribou.  

• TFL 23 Mountain Caribou Landscape Unit Planning Field Assessment and 
Reporting Procedures. Version 3.0 (Hamilton et al 2004) – revisions to earlier 
versions based on 2 years of application in the Central Selkirks. 

The HLPO and HLPO Variance provide the strategic direction for management of caribou on 
TFL 23.  The district level agreement provides a unique approach whereby field verification of 
caribou habitat models, habitat value and habitat use is required to spatialize HLPO old and 
mature forest retention requirements for caribou (i.e., apply retention requirements to the ‘best 
areas for caribou’).  This was an important intermediate step linking strategic direction with 
landscape and stand level operational planning.   

This project sets to further identify the habitat structure and habitat attributes associated 
with caribou habitat that can be related to by operational forestry and silviculture and 
practitioners.  It relates caribou habitat on TFL 23 to the forest stand types described 
under the operational STRIP process.   
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Desired Habitat Conditions and Management Strategies for Mountain 
Caribou Habitat on TFL 23 

Existing caribou inventory, caribou habitat models, local knowledge and expert opinion of 
caribou research biologists and forest practitioners contributed to identification of ‘desired 
conditions’ and associated ‘operational management practices’ described below.  Relevant 
literature on caribou and forestry practices and management in BC was also reviewed (MCTAC 
2002, Stevenson et al 1994 and 2001, Waters and Delong 2001, Simpson et al 1997, Stevenson 
and Hatler 1985, Paquet 1997).  Local forestry and silviculture practitioners enlisted results that 
they considered to be realistically achievable. 

 
GOAL:  
Stable mountain caribou populations in the Central Selkirks 
 
OBJECTIVES: 
• To retain mature/old forest for caribou as directed under the strategic direction 

provided by the HLPO and tactical approaches of the local District Level 
Agreement 

• To improve the linkage between strategic planning direction and operational 
practices needed to address forest stand structure and habitat attributes for 
caribou 

• To characterize caribou habitat requirements in meaningful terms that link 
knowledge of the species to forest structural conditions and habitat elements 
which can be managed (or left unmanaged) to achieve strategic and operational 
objectives for management of caribou habitat on TFL 23 

• To conduct field monitoring and report on effectiveness evaluation of practices 
aimed at managing forest structure and attributes for caribou 

 
STRATEGIES and PRACTICES:  
Both forest harvesting and silviculture planning strategies and operational practices 
have been identified to achieve the above goals and objectives. 
 

A projection of caribou seasonal habitat use of STRIP forest stand types is presented in 
Table 4.  It is important to note that STRIP focuses on forest stand types of importance to 
forest managers and operational resource planners – other important caribou habitats that 
were not identified by forestry planners as part of the STRIP forest stand type 
classification are presented below as context.   

Caribou use habitats at the broad scale of ecosystems.  A multi-year home range size for 
caribou in the Central Selkirks was estimated to be 445 + 83 km2 for males, and 330 + 47 
km2 for females (Hamilton et al 2000).  The habitat-forest stand type relationship 
presented in Table 4 represents our best approximation of linking our knowledge of 
caribou habitat use of ecosystems with the operational forest planning units described and 
used under the STRIP program.  
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Table 4: Caribou seasonal habitat use and broad-scale habitat associations with STRIP forest stand 
types found on TFL 23 

Stand Types Classified 
under STRIP 

BEC Early 
Winter 

Late 
Winter  

Spring Summer 
Fall 

Old growth CwHw, HwCw ICH √    

Mature CwHw, HwCw ICH √    

Mature Fd/Lw (Cw/Hw) ICH √    

Mature Fd 
(Cw/hw/Pw/Sx/Bl/Ac/Ep) 

ICH √    

Mature Pl/Se/Bl (Hw/Cw/Fd) ESSF √    

Old growth SeBl, BlSe ESSF √ √  √ 

Mature Se/Bl, Bl/Se ESSF √ √  √ 

Mature SeBl (Hw/Cw/Fd) ESSF √ √  √ 

Other habitat types used by 
caribou 

 Early 
Winter 

Late 
Winter  

Spring Summer 
Fall 

Riparian All   √ √ 

Avalanche paths All   √ √ 

Seeps, bogs, fens All   √ √ 

Alpine forests ESSF, 
AT 

 √  √ 

Snow patches North 
aspects 

   √ 

Forested ridgelines All √ √ √ √ 

√ used by caribou to lesser extent than √ 

 

Table 5 describes the desired forest structural conditions in terms of habitat attributes 
outlined in Table 2 (i.e., tree size, canopy cover and number of canopy layers).  The 
structural stage associated with such habitat conditions is also identified.   
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Table 5: Desired forest structural conditions and habitat attributes for STRIP forest stand stypes 
found on TFL 23  

Desired Forest Structural Conditions* for Mountain caribou 
on TFL 23 

 

 
 

Forest Stand Type 
(STRIP) Primary 

Season of 
Use by 

Caribou 

 
Structural 

Stage 
(1-7) 

 
Tree Size 

 

 
Canopy Cover 

(%) 

 
# Canopy 

Layers 

Old Growth Cw/Hw, HwCw EW 7 Large Moderately closed 
to closed 

>2 strata 

Mature Cw/Hw, Hw/Cw EW 5 - 6 Medium to 
large 

Moderately closed >2 strata 

Mature Fd/Lw (Cw/Hw) EW 6 Medium to 
large 

Moderately closed >2 strata 

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

EW 6 Medium to 
large 

Moderately closed >2 strata 

Mature Pl/Se/Be (Hw/Cw/Fd) EW 5 - 6 Medium to 
large 

Moderate >2 strata 

Old growth Se/Bl, Bl/Se LW 7 Large Moderate 3 strata 
Mature Se/Bl, Bl/Se LW 4-6 Medium to 

large 
Moderate  3 strata 

Mature Se/Bl (Hw/Cw/Fd) EW 5-6 Medium to 
large 

Moderate to 
moderately closed 

>2 strata 

• see Table 2 

 

Forest Harvesting and Silviculture Strategies for Desired Habitat Conditions 
for Mountain Caribou Habitat on TFL 23 

Silviculture Systems  

The goal of stand management in Caribou Early winter and Late Winter ranges is to maintain each stand 
continuously as suitable habitat.  The objective is to maintain late seral stand conditions with trees 
having abundant arboreal lichen available as forage. To achieve this objective, partial cutting systems 
(single tree and group selection) are preferred over clearcuts. Clearcuts do not provide the attributes 
required by caribou during winter.  

General considerations regarding implementation of partial cut systems in Caribou winter 
ranges: 

• Silviculture prescriptions are to be designed to maintain the existing range of 
species and diameter classes found in the pre-harvest stand. 

• Maximum level of removal in caribou habitat should not exceed 30% by volume 
or basal area (single tree selection), or area (group selection) per harvest entry. 
Each ‘block’ should be managed/planned for three harvest entries over a 240 year 
period (i.e. harvest entry every 80 years). 

• Efforts must be made to retain snags with a high content of arboreal lichen. 
Consider locating “no harvest” reserves around high value snags and/or having the 
snags assessed as per WCB Danger Tree standards. 
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• Block layout and tree selection should consider wind firmness of leave trees.  

• During CP layout, gather information regarding abundance and distribution of 
arboreal lichens. Arboreal lichen assessment should take place during the cruise 
phase of CB layout/development (due to cruising crews thoroughly covering the 
proposed area on a systematic grid). Data regarding lichen abundances should be 
recorded at each cruise plot as well as between plots and recorded on the strip map 

• Block/patch size must be small enough (75 – 100m maximum) to allow lichen 
bearing trees surrounding cut area to inoculate the juvenile trees in the opening. 

• Implement an access management strategy to limit/control traffic near the 
managed openings. 

The following lists the requirements and prescription elements for the two preferred 
silviculture systems: 

Single Tree Selection 

• This system is most suited to Se/Bl, Bl/Se forest types. 

• </= 30% basal area or volume removal, including skid trails. 

• 80 year cutting cycle. 

• Basal area of remaining stand should not be lower than 18-20m2/ha. 

• Avoid harvesting largest trees on site. 

• Minimize the number (spacing) and width of skid trails (i.e. 40m apart, 4-5m 
wide).  

• Use designated skid trails. 

• Retain standing dead trees within the safety regulations of WCB. 

• Minimize damage to residual stems. 

• Maintain the existing vertical stand structure during removal; retain stems from 
the dominant, co-dominant, and intermediate crown classes. 

• Implement the prescription by marking to cut using the following additional 
criteria: 

1. tree species: maintain the Se/Bl or Cw/Hw ratio in the stand. Target any Pl 
or other shade intolerant species that may be present. 

2. take the worst, leave the best by marking the poorer grades within the 
stand. 

3. lichen loading: if a choice is to be made between two trees of equal status, 
mart-to-cut the one with the least arboreal lichen 

4. mark entire natural groups of trees (typically 3-5 trees) rather than thinning 
groups. 

Group Selection 



Desired Forest Management Practices for Mountain Caribou on TFL 23 

 16

• This system is most suited to Cw/Hw, Hw/Cw forest types, and for harvesting 
stands on steep, difficult terrain. 

• </= 30% volume removal on an area basis, including skid trails. 

• 80 year cutting cycle. 

• Openings should be 0.1 to 1.0 ha, with a mean opening size of 0.5 ha.  

• Shape of the openings can vary to incorporate natural clumps of trees within the 
stand while allowing efficient skidding. 

• Distribute openings throughout the block so that the second and third entries can 
also be well distributed. 

• Target openings where there are higher concentrations of less desirable species 
(Pl, Fd, Lw, etc.), and where there are less lichen bearing trees. 

• Keep openings at least 2 tree lengths apart. 

• Flag boundaries of openings. 

• Use designated skid trails between openings. 

• Retain standing dead trees within the safety regulations of WCB. 

 

Harvest Methods 

Conventional (Slopes <  45%) 

• Mature and old stands on slopes less than 45% are most heavily used by Caribou 
and therefore should be given the highest priority for maintaining habitat value. 

• Where possible, use feller bunchers for felling.  The use of mechanical harvesters 
afford the operator much greater control in directional falling, resulting in less 
damage to residual stems and the loss of lichen bearing branches. Operators much 
consciously avoid sweeping standing trees of lichen bearing limbs. 

• Plan falling and skidding patterns to avoid damage to residual trees, especially 
those containing lichen bearing branches. 

• Use grapple skidders for greater control to avoid damaging leave trees/lichen 
bearing lower branches. 

• Grapple skid to landing. Avoid/minimize the use of “roadside harvesting” 
methods to maintain forest cover and structural elements adjacent to the road 
clearings.  

• Use “rub trees” to protect prime lichen bearing trees/branches and other retained 
trees during skidding operations. 

• Specifically instruct operators to avoid damaging lichen bearing branches on leave 
trees. 

Steep Slopes (Slopes > 45%) 
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• Stands on slopes of 45% or more are less used by caribou.  

• Steep slopes are difficult to harvest with selection systems. However, some cable 
and helicopter harvest systems are compatible with implementing group selection 
prescriptions on steeper ground. 

• Where possible use “tilt cab” feller bunches to operate safely on steep slopes and 
minimize damage to lichen bearing trees. The use of mechanical harvesters afford 
the operator much greater control in directional falling, resulting in less damage to 
residual stems and the loss of lichen bearing branches. Operators much 
consciously avoid sweeping standing trees of lichen bearing limbs. 

• Plan falling and yarding patterns to avoid damage to residual trees, especially 
those containing lichen bearing branches.  

• Due to physical constraints, it may be difficult avoid damaging advanced 
regeneration within the harvest area. But where possible, identify, retain and work 
around small clumps of high value advanced regeneration. 

• Yard in vertical strips, “herring-bone” groups, or groups separated by narrow 
yarding corridors.  

• Maximum width of strips should 2 tree lengths. 

• Utilize “rub” trees at critical points along yarding corridors to protect lichen rich 
leave trees, where they occur. 

• “Clean” yard to the extent that slash does not accumulate to the point that it 
provides movement barriers to caribou.  Ensure roadside slash accumulations are 
adequately piled and eliminated to allow for unimpeded caribou movement from 
roads to the hill slopes. 

• Group openings should be on average 0.5 ha, with a maximum of 1.0 ha’s. 

• Account for the increased risk of wind throw problems due to wind channeling 
along harvested strips during harvest layout planning. 

• In high value stands, consider using helicopters to yard timber. 

Silviculture (Regeneration) Strategies 

General considerations regarding implementation of regeneration objectives for the 
stands: 

• Typical high value winter range forests are composed of mixed species, multi-
layered, mature stands of moderate to highly shade tolerant conifer species. 

• A common stand characteristic in both the ICH and ESSF in Caribou habitat is a 
species mixture of a relatively long lived shade tolerant conifer species (Cw or Se) 
with a relatively short-lived shade tolerant species (Hw or Bl). 

• The fundamental character of these stands must be maintained to maintain and 
promote a high abundance of arboreal lichens.  

• The species mix and composition of the regenerating stand should be as similar as 
possible to that of the un-harvested stand. 
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• The regenerating stand should be composed of a mixture of shorter and longer-
lived shade tolerant conifer species. 

• Regeneration prescription should recognize existing residual/advanced 
regeneration as preferred crop trees (i.e. uneven-aged/multi-layer stocking 
standards). Retention of advance regeneration provides stand structural elements 
not provided for many years by planted or newly established regeneration.  

• Define acceptability criteria for advanced regeneration in the block prescription.  

• Short lived, shade intolerant species (i.e. Pl, Lw, hardwoods) should not be 
permitted as preferred or acceptable in the stocking standards for the block 
because the silvics and stand structure characteristics produced by such species 
are incompatible with long term maintenance of caribou habitat. 

• Seedlings should be planted to mimic the natural tendency to clumpy stocking.  
Reduce inter tree distance to 1.0m and “cluster” plant seedlings in groups of 4 to 6 
trees. Space clumps 5 to 7m apart. 

• Manage stand density in the regenerating forest between 800 to 1000 crop trees/ha 
(regeneration layer). 

• Where single tree selection systems are used, set basal area targets for the post 
harvest stand. A stand with a well distributed (by area and vertical structure) 
retained basal area of 18-20m2/ha should be considered adequately stocked. 

• Utilize excavator mounding to create raised microsites for planting. Clumpy 
mounding (groups of 2 to 5 mounds per group) is recommended to mimic the 
natural pattern of clumpy stocking that occurs in natural stands.  

• During MSP operations, breakup and distribute slash accumulations that would 
otherwise provide obstacles to caribou mobility. Expect significant slash 
accumulations in old growth stands. 
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Table 6: Specific Forestry Management Practices by Forest Stand Types  

Regeneration  
 

Forest 
Stand 
Type 

(STRIP) 

 
Silviculture 

System 

Silviculture 
System 

Comments 

 
Slope 

 
Harvest 
Method Site 

Preparation 
Pref, 

(Accept) 
Spp.  

Target 
Stocking 

Min. 
Inter-
tree  

Comments 

Old Growth 
Cw/Hw, 
Hw/Cw 

Group Selection - 0.1 to 1.0ha groups 
- groups > 2 tree 
lengths apart. 
- target areas of high 
value lichen trees for 
retention. 

< 45% - hand fall1, 
feller buncher2 
- grapple skid 
to landing 

- excavator 
mound 
- rough bunch 
slash  

Cw, Hw, 
(Pw, Fdi) 

- 800-1000  1.0 - multi-layer 
stocking 
standards 
- protect 
residuals (Hw, 
Cw) 

“ Group Selection - vertical strips, max 2 
tree lengths wide 
- groups <0.5ha with 
yarding corridors. 

> 45% - hand fall 
- cable yard to 
landing 
- helicopter 

- “clean yard” 
to reduce slash 

Cw, Hw, 
(Pw, Fdi) 

- 800-1000  1.0 - multilayer 
stocking 
standards 
- protect 
residuals where 
possible. 

Mature 
Cw/Hw, 
Hw/Cw 

Group Selection - 0.1 to 1.0ha groups 
- groups > 2 tree 
lengths apart. 
- target areas of high 
value lichen trees for 
retention. 
- target pockets of non 
Hw Cw for removal 

< 45% - feller 
buncher 
- grapple skid 
to landing 

- excavator 
mound 
- rough bunch 
slash  

Cw, Hw, 
(Pw, Fdi) 

- 800-1000  1.0 - multi-layer 
stocking 
standards 
- protect 
residuals (Hw, 
Cw) 

“ Group Selection - vertical strips, max 2 
tree lengths wide 
 

> 45% - “tilt cab” 
feller buncher 
if available or 
hand fall 
- cable yard to 
landing 
- helicopter 

- “clean yard” 
to reduce slash 

Cw, Hw, 
(Pw, Fdi) 

- 800-1000  1.0 - multilayer 
stocking 
standards 
- protect 
residuals where 
possible. 

Old Growth 
Se/Bl, Bl/Se 

Single Tree 
Selection 

- target species other 
than Se Bl for removal 
as priority 
- maintain multilayer 
stand structure  

<45% - hand fall1, 
feller buncher2 
- grapple skid 
to landing 

- rough bunch 
slash as 
required 
- excavator 
mound 

Se, Bl -18-20m2/ha 
basal area 
- 800-1000 

1.0 - multilayer 
stocking 
standards 
 

“ Group Selection - vertical strips, max 2 
tree lengths wide 
- groups <0.5ha with 
yarding corridors. 

>45% - hand fall 
- cable yard to 
landing 
- helicopter 

- “clean yard” 
to reduce slash 

Se, Bl - 800-1000  1.0 - multilayer 
stocking 
standards 
- protect 
residuals where 
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Regeneration  
 

Forest 
Stand 
Type 

(STRIP) 

 
Silviculture 

System 

Silviculture 
System 

Comments 

 
Slope 

 
Harvest 
Method Site 

Preparation 
Pref, 

(Accept) 
Spp.  

Target 
Stocking 

Min. 
Inter-
tree  

Comments 

possible. 
Mature Se/Bl, 
Bl/Se 

Single Tree 
Selection 

- target species other 
than Se Bl for removal 
as priority 
- maintain multilayer 
stand structure  

<45% - feller 
buncher  
- grapple skid 
to landing  

- rough bunch 
slash as 
required 
- excavator 
mound 

Se, Bl -18-20m2/ha 
basal area 
- 800-1000 

1.0 - multilayer 
stocking 
standards 
 

“ Group Selection - vertical strips, max 2 
tree lengths wide 
- groups <0.5ha with 
yarding corridors. 

>45% - “tilt cab” 
feller buncher 
if available or 
hand fall 
- cable yard to 
landing 
- helicopter 

- “clean yard” 
to reduce slash 

Se, Bl - 800-1000  1.0 - multilayer 
stocking 
standards 
- protect 
residuals where 
possible. 

1 Hand falling may be required due to large diameter timber. 
2 Feller buncher is preferred wherever timber size and terrain allow. 
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Monitoring Forest Structural Conditions to Evaluate Habitat Effectiveness 
of Operational Strategies and Practices for Management of Mountain 
Caribou on TFL 23 

An important component of Pope & Talbot’s Sustainable Forest Management Plan (SFMP; 2004) is 
monitoring the effectiveness of forestry practices to determine if the objectives of forest sustainability 
are being achieved, including management of Species at Risk such as mountain caribou.  

Pope & Talbot has recently developed their SFM monitoring framework in two key areas.  A 
monitoring framework was drafted (Hamilton et al in prep) in support of their SFMP and SFI 
certification program and MacDonald and Hamilton (2006) recently completed a STRIP-related 
monitoring strategy to assist with field data needs for SFM Indicator 2 key sub-indicators.  In addition, 
the local District Level Agreement for management of caribou on TFL 23 has a monitoring and 
adaptive management component to track caribou habitat use in managed forest stands and to report on 
population trends.   

This strategy was designed to take advantage of the monitoring activities to be conducted in support of 
existing SFM-related monitoring and adaptive management needs. 

Recommendation 

It is recommended that a download training session be held with Pope & Talbot planning and 
operational staff to outline the purpose, content and proposed harvesting and silviculture strategies 
suggested in this document.  The session should include information regarding the supporting 
monitoring and adaptive management component, with specific reference to recent SFMP 
Effectiveness monitoring framework.  
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Appendix 1: Forest Structural Conditions (as described by Johnson and O’Neil 2001) 

 
1) Grass/Forb - Open 

Grass/Forb dominated with <70% coverage by grasses and forbs. Shrubs and small seedlings 
may be present, but do not dominate stand, (seedlings < 10% canopy cover), and there can be 
remnant trees (trees remaining from the previous stand) that can provide <10% canopy cover. 

 
2) Grass/Forb - Closed 
Grass/Forb dominated with >70% coverage by grasses and forbs. Shrubs and small seedlings 
may be present, but do not dominate stand, (seedlings < 10% canopy cover), and there can be 
remnant trees (trees remaining from the previous stand) that can provide <10% canopy cover. 

 
3) Shrub/Seedling - Open 

Seedlings are large enough to add structure to the stand but are small enough that the structure 
is similar to shrubs and may have remnant trees (trees remaining from the previous stand) that 
can provide <10% canopy cover. There is <70% cover of shrubs or seedlings. Tree size has <1" 
dbh, and there is only a single canopy stratum. 

 
4) Shrub/Seedling - Closed 
Seedlings are large enough to add structure to the stand but are small enough that the structure 
is similar to shrubs. Remnant trees (trees remaining from the previous stand) can provide <10% 
canopy cover. There is >70% cover of shrubs or seedlings. Tree size has <1" dbh, and there is 
only a single canopy stratum. 
 
5) Sapling/Pole - Open 

The canopy is open enough that understory vegetation may be abundant.  Remnant trees (trees 
remaining from the previous stand) can provide <10% canopy cover. There is 10-39% cover of 
sapling and pole sized trees. Tree size is 1"-9" dbh, and there is a single canopy stratum. 

 
6) Sapling/Pole - Moderate 
Understory development is hampered by available light and moisture. Remnant trees (trees 
remaining from the previous stand) can provide <10% canopy cover. There is 40-69% cover of 
sapling and pole sized trees. Tree size is 1"-9" dbh, and there is a single canopy stratum. 

 
7) Sapling/Pole - Closed 

The understory is depauperate or absent. Remnant trees (trees remaining  from the previous 
stand) can provide <10% canopy cover. There is > 70% cover of sapling and pole sized trees. 
Tree size is 1"- 9" dbh and there is a single canopy stratum. 
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8) Small Tree - Single Story - Open 
A grass/forb or shrub understory may be present. Remnant trees (trees remaining from the 
previous stand) can provide <10% canopy cover. There is 10-39% cover of small trees, with 
<10% cover of other tree sizes. Tree size is 10-14" dbh, and there is a single canopy stratum. 

 
9) Small Tree - Single Story - Moderate 

Some grass/forb or shrub understory may be present. Remnant trees (green trees remaining 
from the previous stand) can provide <10% canopy cover. There is 40-69% cover of small trees 
with <10% cover of other sized trees. Tree size is 10-14" dbh, and there is a single canopy 
stratum. 

 
10) Small Tree - Single Story - Closed 
Grass/Forb or shrub understory minor or absent. Remnant trees (trees remaining from the 
previous stand) can provide <10% canopy cover. There is > 70% cover of small trees, with 
<10% cover of other sized trees. Tree size is 10-14" dbh, and there is a single canopy stratum. 

 
11) Medium Tree - Single Story - Open 

A grass/forb or shrub understory may be present. Remnant trees (trees  remaining from the 
previous stand) can provide <10% canopy cover. There is 10-39% cover of medium trees, with 
<10% cover of other sized trees. Tree size  is 15-19" dbh, and there is a single canopy 
stratum. 

 
12) Medium Tree - Single Story - Moderate 
Grass/Forb or shrub understory may be present. Remnant trees (trees remaining from the 
previous stand) can provide <10% canopy cover. There is 40-69% cover of medium trees with 
<10% cover of other sized trees. Tree size is 15-19" dbh, and there is a single canopy stratum. 

 
13) Medium Tree - Single Story - Closed 

A grass/forb or shrub understory may be present. Remnant trees (trees remaining from the 
previous stand) can provide <10% canopy cover. There is >70% cover of medium trees with 
<10% cover of other sized trees. Tree size is 15-19" dbh, and there is a single canopy stratum. 

 
14) Large Tree - Single Story - Open 
Grasses, shrubs, and/or seedlings may occur in the understory. There is 10-39% cover of large 
and/or giant size trees with <10% cover of other sized trees. Tree size is 20"-29" dbh, and there 
is a single canopy stratum. 

 
15) Large Tree - Single Story - Moderate 
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Some grass/forb or shrub understory may be present. There is 40-69% cover of large and/or 
giant trees with <10% cover of other sized trees.  Tree size is 20"-29" dbh, and there is a single 
canopy stratum. 

 
16) Large Tree - Single Story - Closed 
Grasses, shrubs, and/or seedlings may occur in the understory. There is >70% cover of large 
and/or giant trees with <10% cover of other sized trees. Tree size is 20"-29" dbh, and there is a 
single canopy stratum. 

 
17) Small Tree - Multi-story - Open 

These stands have an overstory of small trees with a distinct subcanopy  of saplings and/or 
poles. Scattered larger trees may be present but make up less than 10% canopy cover. 
Grass/forb or shrub understory may be present. There is 10-39% total canopy cover dominated 
by small trees, at least 10% or more canopy cover of 1 or more other smaller tree sizes. Tree 

size is 10"-14" dbh, and there are two or more canopy strata. 
 
18) Small Tree - Multi-story - Moderate 
These stands have an overstory of small trees with a distinct subcanopy of saplings and/or 
poles. Scattered larger trees may be present but make up less than 10% canopy cover. 
Grass/forb or shrub understory may be present, but is probably limited. There is 40-69% total 
canopy cover dominated by small trees, at least 10% or more canopy cover of 1 or more other 
smaller tree sizes. Tree size is 10"-14" dbh, and there are two or more canopy strata. 
 
19) Small Tree - Multi-story - Closed 

These stands have an overstory of small trees with a distinct subcanopy of saplings and/or 
poles. Scattered larger trees may be present but make up less than 10% canopy cover. 
Grass/forb or shrub understory extremely limited or absent. There is >70% total canopy cover 
dominated by small trees, at least 10% or more canopy cover of 1 or more other smaller tree 

sizes. Tree size is 10-14" dbh, and there are two or more canopy strata. 

 
20) Medium Tree - Multi-story- Open 
These stands have an overstory of medium trees with a distinct subcanopy of smaller trees. 
Scattered larger trees may be present but make up less than 10% canopy cover. Grass/forb or 
shrub understory may be present, but is probably limited. There is 10-39% total canopy cover 
dominated by medium trees, at least 10% or more canopy cover of 1 or more smaller tree sizes. 
Tree size is 15"-19" dbh, and there are two or more canopy strata. 

 
21) Medium Tree - Multi-story - Moderate 

These stands have an overstory of medium trees with a distinct  subcanopy of smaller trees. 
Scattered larger trees may be present but make up less than 10% canopy cover. Grass/forb or 
shrub understory may be present, but is probably limited. There is 40-69% total canopy cover 
dominated by medium trees, at least 10% or more canopy cover of 1 or more smaller tree sizes. 

Tree size is 15"-19" dbh, and there are two or more canopy strata. 
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22) Medium Tree - Multi-story - Closed 
These stands have an overstory of medium trees with a distinct subcanopy of smaller trees. 
Scattered larger trees may be present but make up less than 10% canopy cover. Grass/forb 
understory may be present, but is probably limited. There is >70% total canopy cover 
dominated by medium trees, at least 10% or more canopy cover of 1 or more smaller tree sizes. 
Tree size is 15"- 19" dbh, and there are two or more canopy strata. 

 
23) Large Tree - Multi-story - Open 

These stands have an overstory of large or giant sized trees with one or  more distinct canopy 
layers of smaller trees. Stands > 40% cover of giant trees are classified in the "Giant, multi-
storied" stage. In westside forests, stands dominated by large trees, usually have giant trees 
scattered in the stand, with lower numbers in eastside forests. Grass/Forb or shrub understory 

often present, especially in canopy gaps. There is 10-39% total canopy cover, with at least 10% or more canopy 
cover from large and/or giant trees and another 10% or more canopy cover from 1 or more smaller tree size 
classes. Tree size is 20"-29" dbh, and there are two or more canopy strata. 

 
24) Large Tree - Multi-story - Moderate 
These stands have an overstory of large or giant sized trees with one or more distinct canopy 
layers of smaller trees. Stands > 40% cover of giant trees are classified in the "Giant, multi-
storied" stage. In westside forests, stands dominated by large trees, usually have giant trees 
scattered in the stand, with lower numbers in eastside forests. Grass/Forb or shrub understory 
often present, especially in canopy gaps. There is 40-69% total canopy cover, at least 10% or more canopy cover 
from large trees with another 10% or more canopy cover from 1 or more smaller tree size classes. Tree size is 
20"-29" dbh, and there are two or more canopy strata. 
 
25) Large Tree - Multi-story - Closed 

These stands have an overstory of large or giant sized trees with one or  more distinct canopy 
layers of smaller trees. Stands > 40% cover of giant trees are classified in the "Giant, multi-
storied" stage. In westside forests, stands dominated by large trees, usually have giant trees 
scattered in the stand, with lower numbers in eastside forests. Grass/Forb or shrub understory 

often present, especially in canopy gaps. There is >70% total canopy cover, at least 10% or more canopy cover 
from large trees with another 10% or more canopy cover from 1 or more smaller tree size classes. Tree size is 
20"- 29" dbh, and there are two or more canopy strata. 
  
26) Giant Tree - Multi-story 
These stands have an overstory of giant sized trees with one or more distinct canopy layers of 
smaller trees. Stands with <40% canopy cover are classified in the "large tree - multi-story - 
open", stage. There is > 40% canopy cover. Tree size is > 30" dbh, and there are two or more 
canopy strata. 

 

 


