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INTRODUCTION 
 

The Sustainable Forest Management Plan of Canadian Forest Products Ltd. (Canfor)   
stresses out the need to develop management strategies for species at risk by June 2003 (Wade 
2002:58).  In Canfor’s Planning Areas, which include the Forest Districts of Prince George, 
Vanderhoof, Fort St. James, and the northern portion of Quesnel (Fig. 1), there are 12 vertebrate 
species at risk: 6 birds and 6 mammals (Proulx et al. 2002). This report covers, for each 
vertebrate species at risk, the following aspects: 1) habitat requirements; 2) risks involved in 
forest management programs; 3) objectives to address management risks; and 4) deliverables to 
meet these objectives.  
 

SOURCES OF INFORMATION 
 

This report addresses management strategies for the following species: 
 
§ Sandhill Crane (Grus canadensis) 
§ American Bittern (Botaurus lentiginosus) 
§ Trumpeter Swan (Cygnus buccinator) 
§ Northern Goshawk (Accipiter gentilis atricapillus) 
§ Short-eared Owl (Asio flammeus) 
§ Bobolink (Dolichonyx oryzivorus) 
§ Mountain Caribou (Rangifer tarandus tarandus) 
§ Grizzly Bear (Ursus arctos) 
§ Fisher (Martes pennanti) 
§ Wolverine (Gulo gulo) 
§ Rocky Mountain Bighorn Sheep (Ovis canadensis) 
§ Mountain goat (Oreamnos americanus) 

 
This report used Proulx’s (2001) review of forest-dependent wildlife species at risk and 

management strategies within Canfor’s planning areas, Proulx et al.’s (2002) species accounts, 
and new information on the management of these species at risk (e.g., Demarchi 2002, Badry 
2003, Cichowski 2003, and others). Although risks and proposed strategies presented in this 
report are based on state-of-the-art information, some of them may need to be reviewed on an 
annual basis since recovery programs (e.g. RENEW 2002) and new government policies (e.g., 
Identified Wildlife Management Strategy [IWMS], designated ungulate winter ranges, high level 
plans, etc.) may impact on the status of these species. Although recommended management 
strategies include a series of actions, site-specific assessments are required to determine which of 
them are the most appropriate. 
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Figure 1.  Approximate boundaries of Canfor’s Planning Areas. 
 

STATE OF KNOWLEDGE FOR SPECIES AT RISK  
 
 For each species, the animals’ distribution and habitat in Canfor’s Planning Areas, and 
management strategies that have been recommended in the past, are reviewed.  Such a review is 
necessary to better assess knowledge gaps and identify  management risks that will be discussed 
in the next section. In order to identify knowledge gaps, within the context of forestry planning, 
Allen’s (1977) assumptions for successful habitat management were taken into consideration. 
These assumptions are: 

1. We know where an animal lives, yearlong and seasonally; 
2. We know why it lives there, recognizing the difference between “necessities” and 

“fringe benefits”; 
3. We understand how, when and for how long specific habitat alterations influence 

the necessities; and 
4. We know the potential of the wildlife resources for human use and that we are 

aware of how various land use alternatives influence our wildlife management 
objectives. 

 
Sandhill Crane (Grus canadensis) 
 
Distribution & Habitat 
 
Distribution: The Sandhill Crane breeds in Canfor’s Planning Areas, on the west side of the 
Prince George District (B.C. Government 1997a) (Fig. 2). However, on the basis of naturalists’ 

 
Approximate 
boundaries of 
Canfor’s DFA 
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observations, the breeding range in Canfor’s Planning Areas may be more extensive than 
suggested by official reports (D. Wilson, WLAP, pers. commun, 2003). The Sandhill Crane is 
also a migrant in the Prince George area (Campbell et al. 1990).  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Habitat:  The Sandhill Crane requires 
shallow freshwater wetlands (> 1 ha) 

with emergent vegetation (sedge, cattails, bulrush, hardhack, willows, Labrador tea) for nesting 
and brood rearing.  Nesting wetlands are usually secluded, free from disturbance and surrounded 
by forest (B.C. Government 1997a).  The characteristics of  non-breeding habitat include an 
unobstructed view of surrounding areas and isolation from disturbance (Lovvorn and Kirkpatrick 
1981). Its roosting and feeding habitats include shallow wetlands such as margins of lakes, 
marshes, swamps, bogs, ponds, meadows as well as flooded meadows, grasslands and 
agricultural fields (Campbell et al. 1990). 
  
Recommended Management Strategies  
 
 Undisturbed wetlands are critical habitat features of the Sandhill Crane (Proulx 2000a). 
The following management strategies have been recommended (B.C. Government 1997b): 
 
1. Maintain nesting wetlands that are not already protected or adequately managed through the 

Riparian Management Guidebook (B.C. Environment and Forests 1995). 
2. Ensure that the structural integrity of emergent vegetation is retained in and around nesting 

areas to provide cover and nesting habitat. Do not harvest during the breeding season, i.e., 
from May to late August.  Retain at least 40% of the dominant and co-dominant trees within 
50 m of the wetland or lake edge.  Retain as much of  the understory trees, shrubs, and 
herbaceous vegetation whenever possible. 

Figure 2.  Distribution of 
the Sandhill Crane in 

British Columbia. 
 

 
Approximate 
boundaries of 
Canfor’s DFA 
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3. Minimize access during the breeding season to prevent disturbance.  Do not develop any 
permanent access structures.  Avoid road construction and use during the breeding season. 

4. A Wildlife Habitat Area1 (WHA) may be considered for breeding wetlands less than 5 ha.  
The WHA consists of the entire stand of emergent vegetation around the wetland, and a 50-m 
buffer. 

 
State of Knowledge 
 
 On the basis of information available on distribution and habitat,  the following 
assessment can be made: 
 

Allen’s assumptions State of knowledge Impact on recommended 
management strategy 

1. We know where an animal lives, 
yearlong and seasonally 
 
2. We know why it lives there, 
recognizing the difference between 
“necessities” and “fringe benefits”. 

The range of the species and the breeding 
populations is generally known. While most  
birds observed in Canfor’s Planning Areas are 
likely to be migrants or non-breeders,  naturalists’ 
observations suggesting the presence of breeders 
deserve attention. It is therefore necessary to 
determine:  
1 –the location of the nests; and  
2- if these nesting grounds are repeatedly used 
over time. 

Information gathered at the 
provincial level is sufficient to 
develop a general management 
strategy for the species.  
More information on the regional 
distribution of breeding pairs will 
allow managers to develop site-
specific conservation strategies.  

3. We understand how, when and for 
how long specific habitat alterations 
influence the necessities. 
 

Information is known and has been used in the 
past to recommend management strategies. 

No impact 

4. We know the potential of the 
wildlife resources for human use and 
that we are aware of how various land 
use alternatives influence our wildlife 
management objectives. 

Information generally known but needs to be 
updated once the distribution of breeding pairs in 
Canfor’s Planning Areas has been ascertained. 

No perceived impacts unless 
inventories locate breeders in 
industrial sites.  

 
 

American Bittern (Botaurus lentiginosus) 
 
Distribution & Habitat 
 
Distribution: The American Bittern breeds from the U.S. border northward through the central 
valleys and plateaus to Bear Lake, 80 km north of Prince George (Campbell et al. 1990, B.C. 
Government 1997a) (Fig. 3). 
 
 
 
 

                                                 
1 A Wildlife Habitat Area is an area of limiting habitat that has been mapped and approved by the deputy minister of Wtaer, 
Lands and Parks. It is designed to minimize disturbance or habitat alteration to a species’ limiting habitat or to a rare plant 
community (B.C. Government 1999). 
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Habitat:  The American Bittern is a secretive bird inhabiting lush, emergent vegetation along the 
borders of lakes, marshes and rivers.  Nests are well concealed and built over water up to 30 cm 
deep (Campbell 1990).  Extensive stands of emergent vegetation and stable waters are important 
for successful breeding (B.C. Government 1997a).  The American Bittern inhabits wetlands of 
all sizes, but tends to be more abundant on larger wetlands. 
 
Management Strategies 
 
1. Maintain nesting wetlands that are not already protected or adequately managed through the 

Riparian Management Guidebook (B.C. Environment and Forests 1995). 
2. Ensure that the structural integrity of emergent vegetation is retained in and around nesting 

areas to provide cover and nesting habitat. Do not harvest during the breeding season.  Retain 
at least 40% of the dominant and co-dominant trees within 50 m of the wetland or lake edge.  
Retain as much of the understory trees, shrubs, and herbaceous vegetation whenever possible 
(B.C. Government 1997b). 

3. Minimize access during the breeding season (early April to mid-August) to prevent 
disturbance.  Do not develop any permanent access structures.  Avoid road construction and 
use during the breeding season (B.C. Government 1997b). 

4. A WHA may be considered for breeding wetlands less than 5 ha.  The WHA consists of the 
entire stand of emergent vegetation around the wetland, and a 50-m buffer (B.C. Government 
1997b). 

Figure 3. Distribution of the 
American Bittern in British 

Columbia. 
 

 
Approximate 
boundaries of 
Canfor’s DFA 
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State of Knowledge 
 
 On the basis of information available on distribution and habitat, the following 
assessment can be made: 
 

Allen’s assumptions State of knowledge Impact on recommended 
management strategy 

1. We know where an animal lives, 
yearlong and seasonally 
 
2. We know why it lives there, 
recognizing the difference between 
“necessities” and “fringe benefits”; 
 

The range of the species is generally 
known. However, because of the 
secretive nature of this species, there is a 
lack of information about its distribution. 
 

Information gathered at the provincial 
level is sufficient to develop a general 
management strategy for the species.  
More information on the regional 
distribution of breeding pairs will allow 
managers to develop site-specific 
conservation strategies. 

3. We understand how, when and for 
how long specific habitat alterations 
influence the necessities. 
 

Information is known and has been used 
in the past to recommend management 
strategies. 

No impact. 

4. We know the potential of the wildlife 
resources for human use and that we are 
aware of how various land use 
alternatives influence our wildlife 
management objectives. 

Information generally known but needs 
to be updated once the distribution of 
breeding pairs in Canfor’s Planning 
Areas has been ascertained. 

No perceived impacts unless inventories 
locate breeders in industrial sites.  

 
Trumpeter Swan (Cygnus columbianus) 
 
Distribution & Habitat 
 
Distribution: The Trumpeter Swan nests in remote northern freshwater wetlands that are free 
from disturbance (Fig. 4). It is a rare migrant and winter visitant in central interior.  It has been 
reported along Crooked River (100 km north of Prince George) in spring and winter (Campbell 
et al. 1990). The existence of 1 active nest has recently been confirmed north of Prince George 
(D. Wilson, WLAP, 2003, pers. commun.). 
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Habitat:  The Trumpeter Swan 
nests in wetlands with well-developed emergent vegetation, free from disturbance.  Females 
feeding on emergent macrophytes may have greater incubation consistency than those feeding on 
submerged vegetation that may require more search and handling time (Henson and Cooper 
1993). Migrants visit unfrozen lakes, marshes, sloughs, ponds and slow-moving rivers (Campbell 
et al. 1990). 
 
Management Strategies 
 
1. Implement the Riparian Management guidelines (B.C. Environment and Forests 1995) along 

Crooked River. 
2. Minimize access to waters used by breeders and migrants.  
3. Avoid boating and other such disruptive activity in the proximity of breeders and migrants. 
4. Timber harvesting should not occur in forests adjacent to wetlands used by Trumpeter Swans 

during the breed1ing season (late May to mid-September). 
 

Figure 4.  Distribution of the 
Trumpeter Swan in British 

Columbia. 
 

 
Approximate 
boundaries of 
Canfor’s DFA 
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State of Knowledge 
 

On the basis of information available on distribution and habitat,  the following 
assessment can be made: 
 

 Allen’s assumptions State of knowledge Impact on recommended 
management strategy 

1. We know where an animal lives, 
yearlong and seasonally 
 
2. We know why it lives there, 
recognizing the difference between 
“necessities” and “fringe benefits”; 
 

The range of the species and the 
breeding populations is generally known. 
While most  birds observed in Canfor’s 
Planning Areas are likely to be migrants 
or non-breeders, the presence of a nest 
north of Prince George deserves 
attention. It is therefore necessary to 
determine:  
1) the location of the nest (s) yearly;  
2) assess if the breeding area is used 
repeatedly over time; and 
3) confirm the production of viable 
young. 
 

Information gathered at the provincial 
level is sufficient to develop a general 
management strategy for the species. 
Also, independently of new information 
on the distribution of breeders, Canfor is 
able to implement recommended 
strategies to protect migrants from 
disturbance. However, if nesting occurs 
in Canfor’s Planning Areas, sites need to 
be known in order to develop special 
measures to protect breeders (even 
though the general measure to protect 
breeders is largely similar to that 
implemented for migrants). 
 

3. We understand how, when and for 
how long specific habitat alterations 
influence the necessities. 
 

Information is known and has been used 
in the past to recommend management 
strategies. 

No impact 

4. We know the potential of the wildlife 
resources for human use and that we are 
aware of how various land use 
alternatives influence our wildlife 
management objectives. 

Information generally known but needs 
to be updated once the distribution of 
breeding pairs in Canfor’s Planning 
Areas has been ascertained. 

No perceived impacts unless inventories 
locate breeders in industrial sites.  

 
Northern Goshawk (Accipiter gentiles atricapillus) 
 
Distribution & Habitat  
 
Distribution: The Northern Goshawk (atricapillus) breeds throughout the province.  Since the 
inclusion of this species in the original IWMS list, several nest observations have been reported 
in Canfor’s DFA (D. Wilson, B.C. Government, 2003, pers. commun.).   
 
Habitat: Although primarily a bird of mixed, open, and dense forests, it frequents a wide variety 
of habitats. It has been recorded in almost every forest type in the province, but mostly along 
forest edges.  Creeks, rivers, lakeshores, and islands are hunting areas (Campbell et al. 1990).   

The nest area is situated in stands of large trees, with dense canopies and relatively open 
understories.  Nesting habitat is typically on gentle (usually < 30%) slopes. 
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Management Strategies 
 
 A 12-ha WHA was originally proposed to protect known breeding sites.  Harvest or 
salvage, and road construction, are not permitted within the WHA.  Considering the widespread 
range of the species, it is unlikely that WHAs will be established for this species in Canfor’s 
Planning Areas (D. Wilson, WLAP Omineca Region, pers. commun 2002,.; S. Guy, IWMS 
Chair, Victoria, 2002, pers. commun.).  Nevertheless, forestry practices should not destroy active 
nests or occur near such structures during the breeding season (April to September). 
 
State of Knowledge 
 
 On the basis of information available on distribution and habitat,  the following 
assessment can be made: 
 

Allen’s assumptions State of knowledge Impact on recommended 
management strategy 

1. We know where an animal lives, 
yearlong and seasonally 
 
 

Knowledge about the range of this 
species in BC Interior has expanded 
considerably over the last years.  In Fort 
St. James District, WLAP employees 
mapped nest locations (D. Wilson, 2002, 
pers. commun.). Also, on the basis of 
gathered information, the status of the 
species (Yellow-listed) has not changed. 
In Canada, COSEWIC classifies A. g. 
atricapillius as not endangered. 
 

Information gathered at the provincial 
level is sufficient to develop a general 
management strategy for the species, and 
to apply it locally.  
 

2. We know why it lives there, 
recognizing the difference between 
“necessities” and “fringe benefits”; 
 

Nests encountered in Canfor’s Planning 
Areas are part of the main range of the 
species.  

None. All nests are treated with the same 
concern. 

3. We understand how, when and for 
how long specific habitat alterations 
influence the necessities. 
 

Information is known and has been used 
in the past to recommend management 
strategies. 

None. 

4. We know the potential of the wildlife 
resources for human use and that we are 
aware of how various land use 
alternatives influence our wildlife 
management objectives. 

Information is known. The impact of 
human activities usually is seasonal and 
relates to disturbance of the breeders. 
Rules are in place to minimize the 
impact of human activities on breeders 
and clutches.  
 

None.  

 
Short-eared Owl (Nyctea scandiaca) 
 
Distribution & Habitat 
 
Distribution:  The Short-eared Owl is considered a  rare resident of the Prince George area 
(Campbell et al. 1990) (no distribution map available). 
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Habitat: The Short-eared Owl prefers to breed in relatively open country such as grassland, 
grassy or bushy meadows, marshland, sloughs, beaches, sedge fields, and previously forested 
areas that have been cleared (Voous 1988, Campbell et al. 1990, Semenchuk 1992). 
 
Management Strategies 
 
1. Maintain nesting marshlands that are not already protected or adequately managed through 

the Riparian Management Guidebook (B.C. Environment and Forests 1995). 
2. Minimize access to clearings and marshlands where owls are nesting.  Avoid road 

construction and use during the breeding season. 
 
State of Knowledge 
 
 On the basis of information available on distribution and habitat,  the following 
assessment can be made: 
 

Allen’s assumptions State of knowledge Impact on recommended 
management strategy 

1. We know where an animal lives, 
yearlong and seasonally. 
 
2. We know why it lives there, 
recognizing the difference between 
“necessities” and “fringe benefits”; 
 

The range of the species is generally 
known. However, there is a  knowledge 
gap in Canfor’s Planning Areas.  
Because this species is associated with 
early seral stages, particularly grasslands 
and open wetlands, its inventory is of 
lower priority for Canfor.  On the other 
hand, some recent clearcuts with dense 
herbaceous/shrub cover  may be 
favorable to some birds. Information on 
the distribution of the species in 
harvested sites should be collected. 

Because the species is associated with 
sites that are not impacted by forestry 
activities, or are protected by Riparian 
Management Guidelines, limited 
information on the distribution of the 
species’ nests does not really impact on 
recommended management strategy. 
 

3. We understand how, when and for 
how long specific habitat alterations 
influence the necessities. 
 

Information is known and has been used 
in the past to recommend management 
strategies. 

No impact. 

4. We know the potential of the wildlife 
resources for human use and that we are 
aware of how various land use 
alternatives influence our wildlife 
management objectives. 

Information generally known but needs 
to be updated once the distribution of 
breeding pairs in Canfor’s Planning 
Areas has been ascertained. 

No perceived impacts unless records 
indicate use of  cut blocks  by breeders. 
Then, management measures would be 
required to avoid vegetation control on 
these sites.  
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Bobolink (Dolichonyx oryzivorus) 
  
Distribution & Habitat 
 
Distribution:  The Bobolink is a migrant in the Prince George area (British Columbia 
Government 1997a) (Fig. 5). However, breeders have been reported on private land (D. Wilson, 
WLAP, 2003, pers. commun.). 
 
Habitat: The Bobolink inhabits open country showing a preference for large, established 
cultivated hayfields, moist meadows and weedy fields predominated by a mixture of tall grass 
(British Columbia Government 1997a).  In forested woodlands, Bobolink habitat corresponds 
more to grassy meadows intermixed with sedges and numerous forbs (Wittenberger 1978), mesic 
shrub (1-4 m high) associations (Sanders and Edge 1998). 
 
Management Strategies 
 
 Bobolink population declines are linked to loss of grassland habitat and changing 
agricultural practices.  There are no management strategies for forestry operations other  than 
avoiding the use of pesticides in forested woodlands where breeding activities would be 
confirmed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.  Distribution of the Bobolink in 
British Columbia. 

 
State of Knowledge 

 
 On the basis of information available on distribution and habitat,  the following 
assessment can be made: 
 
 

 
Approximate 
boundaries of 
Canfor’s DFA 
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Allen’s assumptions State of knowledge Impact on recommended 

management strategy 
1. We know where an animal lives, 
yearlong and seasonally. 
 
2. We know why it lives there, 
recognizing the difference between 
“necessities” and “fringe benefits”; 
 

The range of the species is generally 
known. Because this species is 
associated with early seral stages, 
particularly grasslands and meadows, it 
is unlikely that it inhabits harvested 
forests. On the other hand, some recent 
clearcuts with dense herbaceous/shrub 
cover  may be favorable to some birds. 
The distribution of the species in 
Canfor’s Planning Areas needs to be 
monitored. 

Because the species is associated with 
sites that are not impacted by forestry 
activities, or are protected by Riparian 
Management Guidelines, limited 
information on the distribution of the 
species’ nests does not really impact on 
recommended management strategy. 
 

3. We understand how, when and for 
how long specific habitat alterations 
influence the necessities. 
 

Information is known and has been used 
in the past to recommend management 
strategies. 

No impact. 

4. We know the potential of the wildlife 
resources for human use and that we are 
aware of how various land use 
alternatives influence our wildlife 
manage ment objectives. 

Information generally known but needs 
to be updated once the distribution of 
breeding pairs in Canfor’s Planning 
Areas has been ascertained. 

No perceived impacts unless records 
indicate use of  cut blocks  by breeders. 
Then, management measures would be 
required to avoid vegetation control on 
these sites.  

 
Mountain Caribou (Rangifer tarandus caribou) 
 
Distribution & Habitat 
 
Distribution: The range of the Mountain Caribou corresponds closely with the distribution of the 
Interior Wetbelt in southeastern and east-central British Columbia (Cichowski 2003) (Fig. 6).  
Mountain Caribou is most concentrated in the uppermost portion of the Engelmann Spruce-
Subalpine Fir (ESSF) biogeoclimatic zone, at roughly 1300-1700 m (Proulx et al. 2002). 
However, lower elevations may be used in early winter and spring (Kinley 2001). 
 
Habitat:  The Interior Wetbelt is composed of the wet and very wet subzones of the ESSF zone, 
wet and very wet subzones of the Interior Cedar-Hemlock (ICH) zone, and very wet sub-zones of 
the Sub-Boreal (SBS) zone (Stevenson et al. 2001).  The Interior Wetbelt has the following 
general characteristics (Jull et al. 1998): 
- interior mountain ranges that are generally windward to Pacific weather systems; 
- high precipitation and deep snowpacks (> 2 m), particularly at high elevations; 
- forests naturally dominated by old-age classes; 
- low frequency and extent of natural fire; and 
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- mixed-species stands, often with a multi- layered structure, with abundant snags and coarse 
woody debris. 

 
Armleder and Stevenson (1994) have summarized the characteristics of habitat utilization 

by Mountain Caribou.  This ungulate occurs at low densities and range over large areas of east-
central and southeastern British Columbia.  Throughout the winter caribou use old forests and 
avoid immature stands (Simpson et al. 1985, Seip 1992).  In early winter, as snow is 
accumulating to depths of 3 m or more in the upper ESSF, caribou use the lower parts of the 
ESSF and the ICH zones, where snow is not as deep.  

 
 
 

 
 
 
 
 
 
Figure 6.  Distribution of the Mountain Caribou in central interior British Columbia.   (after Terry et al. 
1994, and Stevenson et al. 2001). 
 
Most stands used by caribou in early winter are commercially valuable.  Shrubs supplement 
lichen forage until snow burial makes them unavailable.  As snow densities increase to levels 
that will support caribou, the animals move up in elevation and feed almost exclusively on 
arboreal lichens for the rest of the winter.  In the late winter there is less conflict with forest 
management since most stands used by caribou at that time of year are non-merchantable. 

 
Approximate 
boundaries of 
Canfor’s DFA 
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 Despite the fact that the Mountain Caribou is a flagship species, knowledge about its 
ecology is still incomplete. For example, Cichowski (2003) points out tha t site fidelity patterns 
are complex. Some cows calve in the same location repeatedly, while others shift locations 
annually. Similarly, rutting sites may be occupied each year or only sporadically.  Temporary or 
permanent shifts of activity are current. On the other hand, consistent use of mineral licks has 
been reported (Cichowski 2003). 
 
Management Strategies 
 

Because arboreal lichens are used by caribou as winter forage and are more abundant on 
mature/old trees, clear-cutting of high-elevation mature forests has been perceived as 
incompatible with maintaining winter habitat and caribou populations (Stevenson and Hatler 
1985). Terry et al. (1994) also consider that clearcut harvesting of low-elevation mature forests 
that grow on very productive sites may also be incompatible with maintaining winter habitat for 
caribou because these closed canopy stands provide reduced snow depths and accessible 
understory vegetation. 
 In Canfor’s Planning Areas, caribou habitat may be classified as follows: 
 
- High value = high-elevation and late winter areas excluded from the Timber Supply Review, 

and where no timber harvest is allowed. 
- Medium value = transitional or early winter habitats where alternative silviculture systems 

may be used to maintain caribou habitat values over a 240-year rotation. 
- Movement corridors = areas traditionally used by caribou during seasonal movements. 
 

The complete removal of trees (and arboreal lichens) through clearcutting impacts  
negatively on caribou habitat utilization (Stevenson et al. 2001).  Where timber harvesting is 
allowed, forest management plans must aim to maintain late seral stand conditions with trees that 
have abundant arboreal lichen available as forage. It has been suggested that partial cutting 
systems could provide these cond itions if relatively low volumes are removed and long time 
periods are allowed between cuts.  Openings that are small but variable in size and shape create 
structural diversity within a matrix of old forest (Stevenson et al. 2001).  If Mountain Caribou are 
to be maintained, forest development plans must avoid enhancement of habitat for moose (Alces 
alces), deer (Odocoileus spp.) and elk (Cervus elaphus).  More of these ungulates can lead to 
more predators and greater predation on caribou (Stevenson et al. 2001).  Management strategies 
will include the following (Kinley 2001, Stevenson et al. 2001): 
 

1. Partial cutting systems, i.e., either single-tree selection or group selection. 
2. Prescriptions for single-tree selection: 

- ≤ 30% basal area or volume removal, including skid trails. 
- 80-year cutting cycle between entries. 
- Use a BDq curve to decide how much to cut in each diameter class to achieve ≤ 

30% basal area removal; “q” should be set low to allow good representation of 
larger trees, e.g., q = 1.2; diameter (D) should be equivalent to the largest pre-
harvest diameter class to allow good representation of larger trees, e.g., D = 80 
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cm; consider using a somewhat lower value for D and establishing a basal area 
reserve above D (i.e., no harvesting of the largest trees on the site); generally, 
basal area (B) of live trees should not be below 20-25 m2. 

- Minimize the amount and width of skid trails, e.g., minimum 40-m apart and 
maximum 4-5-m wide. 

- Calculate the area in skid trails to estimate the volume coming from trails because 
this contributes to the percentage removal. 

- Implement the prescription by marking- to-cut using these additional marking 
criteria: 

a) tree species: maintain the Abies/spruce stem mixture in the stand; target 
any pine that may be present; 

b) tree class/quality: take the worst, leave the best by marking the poorer 
grades of trees from the stand; 

c) lichen loading: if a choice is to be made between two trees of equal 
status, mark-to-cut the one with the least arboreal lichen; and 

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

§ Use designated skid trails. 
§ Retain standing dead trees within the safety regulations of WCB. 
§ Harvest carefully to minimize damage to residual stems. 
§ It is better to use a zero tailswing feller-buncher or hand-falling to   
      implement the prescription. 

3. Prescriptions for group selection: 
- ≤ 30% basal area or volume removal, including skid trails. 
- 80-year cutting cycle. 
- Openings should be 0.1 to 1.0 ha, with a mean opening size ≤ 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. 
- Keep openings at least 2 tree lengths apart where possible. 
- Calculate the area in skid trails to estimate the volume coming from trails as this 

contributes to the 30% removal. 
- Use designated skid trails between openings. 
- Retain standing dead trees within the safety regulations of WCB. 
- Harvest carefully to minimize damage to residual stems. 

4. Where slopes are ≥ 45%, cable or helicopter harvest systems will be used, as per the 
above. 

5. Stands should be regenerated with a species composition similar to natural late-seral 
stands.  Seedlings should be planted to achieve a clumpy stem distribution, e.g., 5-7 m 
equidistant clumps of four seedlings to achieve a stocking of about 800-1200 stems/ha. 

6. Minimize amount of open winter roads adjacent to caribou habitat.  Road layout will be 
planned to enable access control both during and after development.  This includes 
creating single access points to large areas and making provision for gates where 
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appropriate.  Significant parts of landscape units should be developed over a short period 
of time.  Roads should then be deactivated and the area not accessed again for timber 
extraction for decades. 

7. Wildlife Habitat Areas will be considered  where critical Mountain Caribou habitat has 
not been secured in a higher- level plan.  WHAs may correspond to mineral licks, rutting 
or calving sites (if used repeatedly), foraging nodes, land needed to prevent excessive 
habitat fragmentation, or land needed to prevent disturbance where other regulatory 
means are not feasible.   

8. When WHAs are established to increase foraging areas or prevent fragmentation (fill 
gaps) between existing areas of protected or managed habitat, they should be roughly 
100-1000 ha.  In most cases, rutting areas and mineral licks may be adequately managed 
in areas of 50-300 ha.  Assuming calving sites for individual caribou are in areas where 
predation risk is minimal, site protection can generally be maintained in WHAs of 10-50 
ha.  WHAs should be designed to minimize the amount of edge relative to area. 

It is noteworthy to mention that management strategies often are aimed at prescribing timber 
harvesting rather than enhancing less productive habitats. For example, while it is known that 
pole/sapling stages are poor habitat for caribou, strategies to improve forage and line of sight 
have not been designed (e.g., Stevenson et al. 2001, Cichowski 2003). 
 
State of Knowledge 
 On the basis of information available on distribution and habitat, the following 
assessment can be made: 
 
 

Allen’s assumptions State of knowledge Impact on recommended 
management strategy 

1. We know where an animal lives, 
yearlong and seasonally 

 
 

Knowledge about the range of this species in 
Canfor’s Planning Areas is generally well known.  
However, some of the information used to 
identify High and Medium habitat is more 
qualitative (intuitive) than quantitative.  

To date, general information about 
Mountain Caribou ecology has 
been used to develop some 
conservation measures. However, 
because of concerns about the 
stability of populations (Cichowski 
2003), it is necessary to focus our 
efforts on the development of 
quantitative tools in order to 
properly assess habitat suitability, 
and develop comprehensive 
management strategies.    
 

2. We know why it lives there, 
recognizing the difference between 
“necessities” and “fringe benefits”; 
 

Prince George: The seasonal movements of the 
Mountain Caribou in Prince George District  are 
well known. 
 
 

Prince George: We know that 
caribou has seasonal needs 
requiring diverse habitat types at 
different elevations. Management 
programs in Canfor’s Planning 
Areas recognize these seasonal 
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Fort St. James: the status of Mountain Caribou 
given to caribou populations inhabiting Mt. 
Blanchet, Mt. Sidney and surroundings has not 
been assigned on the basis of sound scientific 
information, i.e., the greater use of arboreal 
lichens by the animals has been surmised rather 
than demonstrated.  

Areas recognize these seasonal 
needs.  
 
Fort St. James: if the caribou 
populations of Mt. Blanchet, Mt. 
Sidney and surroundings are not 
Mountain Caribous, the proposed 
management strategies promoted 
by the local government agencies 
may not be adequate. 

3. We understand how, when and for 
how long specific habitat alterations 
influence the necessities. 
 

There is a lack of information in this area. It is 
known that clearcuts impact on the supply in 
arboreal lichens. However, the assessment of the 
impact of various silviculture programs on 
lichens and caribou habitat utilization often are 
inferred rather than demonstrated.  For example, 
it is considered that partial cuts or group 
selections leave habitats useful for caribou.   

There is little information on the 
use of various non-clearcut 
systems by caribou.  The impact of 
these silviculture approaches on 
other ungulates, and caribou 
predators, has not been properly 
assessed. 

4. We know the potential of the 
wildlife resources for human use and 
that we are aware of how various land 
use alternatives influence our wildlife 
management objectives. 

It is believed that recreational activities (e.g., 
snowmobiles) and industry infrastructures (e.g., 
roads) impact directly on the numbers and 
distribution of Mountain Caribou, and indirectly 
by allowing an increase in predators in caribou 
habitat. 
 

Most forest management  
strategies recommend the 
deactivation of roads, and a control 
of recreational activities in caribou 
habitat. 

 
Grizzly Bear (Ursus arctos) 
 
Distribution & Habitat 
 
Distribution: The Grizzly Bear is found in Canfor’s DFA at various density levels ranging from 
low (e.g., near human settlements) to high (e.g., areas of the Rocky Mountains) (B.C. 
Government 1997a) (Fig. 7). 
 
Habitat: High diversity of habitat is necessary to enable Grizzly Bears to cope with climatic 
stresses, human impacts, and the seasonal and annual changes that occur in food abundance and 
availability (Jonkel 1987).  Appropriate habitat for Grizzly Bears must include local seasonal 
abundances of foods within a diverse habitat mosaic. Appropriate habitats can be categorized as 
including early seral to climax vegetation, wet to dry habitat types, and altitudinal vegetation 
belts from river bottom to alpine (Banci 1991).   

Wet areas such as stream and river bottoms, seep areas, and lakeshores provide the bulk 
of the food for bears in some regions, because plant productivity in such areas is high and the 
vegetation is succulent or high in protein (Mace and Jonkel 1979, Lee and Jonkel 1981). River 
floodplains, benches and avalanche chutes also produce abundant bear food and are especially 
important during spring as they are the first habitats where the snow melts and vegetation grows 
(Banci 1991).  In Canfor’s DFA, Grizzly Bear food habits vary with landscapes.  For example, in 
the Prince George Forest District, there is a marked difference in the food habits of mountain 
(alpine habitats with little logging activities) and plateau (lower elevation with extensive logging 
activities) bears.  While both populations graze in the spring, mountain bears prefer digging for 
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roots while plateau bears feed on berries.  Plateau bears also have a greater proportion of moose 
in their diet (Ciarniello and Paczkowski 2001). 

Grizzly Bear habitat must also contain adequate cover for travel, during feeding, and for 
escape (Zager and Jonkel 1983). No specific habitat type in terms of vegetation or forest 
structure has not been identified as being important for Grizzly Bears.  Old-growth forest may 
provide thermal protection, security, and denning sites to bears (Jonkel 1987, Banci 1991).  
Openings created by fires and in some areas by logging are important feeding areas for some 
Grizzly Bears (Banci 1991). Travel corridors are also important units of Grizzly Bear habitat 
where food, water or denning habitats are widely dispersed (Jonkel 1987, Banci 1991).  While 
Grizzly Bears may den in caves or under large stumps (Ciarniello and Paczkowski 2001), they 
often dig their own hibernation dens and do not commonly use natural shelters (Craighead and 
Craighead 1972). 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Management Strategies 
 
 The following management guidelines are based on regional (e.g., B.C. Environment 
1996), provincial (B. C. Government 1997b), and international (e.g., Lyon and Basile 1980) 
habitat guidelines, and on moose (important food staple) habitat requirements (Thompson and 
Stewart 1997): 
 

 
Approximate 
boundaries of 
Canfor’s DFA 

Figure 7. Distribution of the Grizzly Bear in British Columbia. 



Proulx – Management strategies for vertebrate species at risk in Canfor’s planning areas. 
Alpha Wildlife Research & Management Ltd. 

24 

1. Development of forest mosaics using cut blocks of various sizes that will, in the context 
of the Biodiversity Guidebook, maintain a natural distribution (spatially and temporally) 
of forest stands of various ages. High value habitat mosaics will be developed particularly 
on South and West aspects, and near avalanche chutes. 

2. Within operation plans, maximize the retention of understory, particularly within the first 
400 m from the edge of forests, or consider partial cutting to maintain cover and forage.     

3. Yarding methods will be designed to minimize soil disturbance.  
4. The broadcast use of herbicides will be avoided.  
5. If post-harvest site treatment is required for reforestation, broadcast burning should be 

considered as it often produces a greater abundance and variety of food items than other 
treatments.  Broadcast burning may be particularly valuable where rhizomatous berry 
producers (mainly the Vacciniums) are conspicuous contributors to the seral community.  

6. Consider habitat restoration through  extended rotations to recover mature and old-
growth characteristics such as more open canopies, greater amounts of understory forage 
and/or large trees; thinning and/or pruning should be used to maintain open stands. 

7. Piles of coarse woody debris will be kept near forest cover to maximize feeding 
opportunities on arthropods, provide some cover, and break up long sighting distances in 
openings.   

8. An effort will be made to vary or clump stocking to manipulate crop distribution at 
planting, emphasizing fewer crop trees of higher quality over volume production to 
maintain forage species.    

9. Large(> 2 ha) wildlife tree patches (WTP) will be retained in old-growth coniferous 
stands (protection cover) and in mixed wood (forage production and protection cover).  
These WTPs will have a minimum basal area of 11 m2/ha (48 square feet per acre).  
WTPs will be situated within 200 m of contiguous canopy cover.  

10. Wetlands and riparian habitats will be properly protected as per Riparian Management 
Guidelines.  Reforestation may be used to supplement cover screens for wet meadows, 
marshes, bogs, and other riparian areas (particularly spawning salmon sites). 

11. Known den sites will be protected. 
12. Maintain connectivity corridors throughout the area.  Riparian and cross-elevation 

(connecting upland and sub-alpine sites to riparian areas) corridors will be favored. 
Promote one-side development (i.e., road construction and harvesting on one side of a 
valley at a time) to minimize displacement and ensure connectivity. 

13. Maintain a permanent barrier to eliminate automobile access and mitigate hunting 
pressure along specific road sections. 

14. Minimize density of open roads in areas of high quality Grizzly Bear habitat. Limit the 
amount of open roads accessible to vehicles to 0.6 km/km2 within highly capable 
watersheds. 

15. Roads within cut blocks will be rehabilitated and deactivated as soon as possible 
following reforestation 

16. Keep a 50-m buffer along main road access for visual screening, and protection of bears 
from poaching, hunting and general disturbance.  

17. Hydroseed main road rights-of-way with non-forage species (reduce percentage of 
clover) to minimize mortality risks.  Revegetation with native grasses, forbs and shrubs 



Proulx – Management strategies for vertebrate species at risk in Canfor’s planning areas. 
Alpha Wildlife Research & Management Ltd. 

25 

could be used to establish natural grizzly forage sites on appropriate, denuded sites other 
than open roads. 

18. Wildlife Habitat Areas: the Grizzly Bear populations inhabiting Canfor’s DFA are not 
threatened like those inhabiting other regions of the province.  If WHAs are established 
for the populations inhabiting the DFA, such areas should relate to either security or 
foraging habitat.  A security WHA consists of a core area, which is an entire patch of 
critical habitat ranging from 1 to 500 ha (the majority is less than 10 ha), and a buffer, 
which is generally 50-m wide. No forestry practices should occur within a security WHA.  
Foraging WHAs will range in size from 5 to 250 ha, but most of them should be about 10 
ha.  Foraging WHAs are intended to maintain forage, security and thermal cover while 
allowing some degree of forest development.  They should be established to maintain or 
restore habitat value in landscapes that have extensive areas of mid-seral forest 
characterized by closed canopies, conifer dominance and high stocking levels.  
Silvicultural systems other than clearcutting may be used in foraging WHAs.  

 
State of Knowledge 
 On the basis of information available on distribution and habitat,  the following 
assessment can be made: 

Allen’s assumptions State of knowledge Impact on recommended management 
strategy 

1. We know where an animal lives, 
yearlong and seasonally 
 
 

Knowledge about the range of this 
species in Canfor’s Planning Areas is 
generally well known.  However, such 
information has not been integrated with 
stand and landscape elements to develop 
High and Medium habitat zones (as it is 
done for caribou).  

It is necessary to develop quantitative 
tools in order to properly assess habitat 
suitability, and develop comprehensive 
management strategies.    
 

2. We know why it lives there, 
recognizing the difference between 
“necessities” and “fringe benefits”; 
3. We understand how, when and for 
how long specific habitat alterations 
influence the necessities. 
 

It is known that the seasonal availability 
and distribution of food dictate bear 
movements. It is also known that fall is 
crucial for bears because they must gain 
weight rapidly in preparation for 
denning. In both cases, cut blocks can 
play an important role by providing 
bears with grazing grounds and berries. 
However, relationships between food 
and cut block characteristics need to be 
established.  
 
 
The negative impact of roads (because of 
access issues) on bears has been 
documented.   

Although it is recommended to vary or 
clump stocking to manipulate crop 
distribution at planting, emphasizing 
fewer crop trees of higher quality over 
volume production to maintain forage 
species, prescriptions  to produce food 
and increase bear utilization have not 
been properly assessed. Also, the 
integration of forest practices for 
different species has not been done (e.g., 
partial cuts for caribou, bears, and other 
species).  
 
While it is important to manage roads vs. 
habitats, management strategies may be 
impeded by a lack of understanding of 
road network characteristics, and 
alternative routes that may be used by 
bears.   

4. We know the potential of the wildlife 
resources for human use and that we are 
aware of how various land use 
alternatives influence our wildlife 
management objectives. 

It is known that there is a hunter-road-
bear relationship. From a habitat 
management point of view, the road 
component may be addressed, as 
indicated above. 

See above. . 
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Approximate 
boundaries of 
Canfor’s DFA 

Fisher (Martes pennanti) 
 
Distribution & Habitat 
 
Distribution:  Fisher is found throughout Canfor’s DFA (Proulx et al. 2003) (Fig. 8). 
 
Habitat: Fishers have been reported to inhabit landscapes dominated by mature coniferous and 
mixed coniferous-deciduous forests (Coulter 1966, Kelly 1977, Powell 1977).  In the western 
provinces/states and in the Rocky Mountains, Fishers appear to prefer late-successional 
coniferous forests and riparian habitats, particularly at elevations of <1000 m (Raphael 1984, 
1988, Rosenberg and Raphael 1986, Jones and Garton 1994).  However, they are known to use 
mid-successional forests (Proulx and Banci 2003). In the TFL # 30, Proulx and Kariz (2001) 
recorded Fisher tracks in SBS; the great majority of them were in mid- and late-seral stands with 
structural complexity.  Tracks were more  

 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 

 
 
 
 
abundant than expected in young coniferous forests, and less abundant in forests with deciduous 
cover. Fisher movements may be restricted by snow accumulations (Raine 1983,  Krohn et al. 
1997). Natal dens (where parturition occurs) and maternal dens (other dens where kits are raised) 
are mostly located in cavities high in living and dead trees with dbh values ranging from 38 to 
127 cm, but preferably ≥ 60 cm (Leonard 1980, Arthur 1987, Jones 1991, Weir 2002).   
 

Figure 8.  Fisher distribution in British  
Columbia (B.C. Government 1997a). 
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Management Strategies 
Because Fishers avoid large nonforested areas, large clearcuts are likely to impact on 

their resting and foraging habits (Powell and Zielinski 1994), particularly in winter when snow 
interferes with their movements (Leonard 1980, Raine 1983).  On the other hand, small patch 
and group selection cuts can superficially resemble windthrows and may increase the abundance 
and availability of some Fisher prey (Powell and Zielinski 1994).    
 There are no well-established management strategies in British Columbia (see B.C. 
Government 1997b). On the other hand, Fishers and American martens are considered indicators 
of forest structural complexity in managed landscapes (Proulx and Banci 2003).  Recent work 
has shown that managing the forest for marten is providing Fisher with suitable habitat (Proulx 
and Kariz 2001, Proulx and Banci 2003).  Since extensive management programs have been 
developed in the past for American marten, management guidelines for this species may be 
adapted for Fisher (Proulx and Banci 2003).  The following prescriptions are based on Proulx 
(2001):   
 

• Stand level 
a) Maintain young (usually multi-storied stand with presence of an understory), 

mature (variable age, closed even canopy, trees usually ≥ 20 cm dbh) and old 
(variable age, with mortality of tall and large canopy trees, canopy gaps, large 
snags, and large downed woody debris) coniferous (e.g., pure spruce), mixed-
coniferous (e.g., spruce-fir, spruce-pine, pine-spruce, pine-fir, etc.), and mixed 
coniferous-deciduous (e.g., spruce-aspen) stands. Pure pine stands may be 
acceptable if overhead and ground structure is present with mesic conditions, or if 
surrounding stands offer poor habitat conditions to Fishers.  

b) These stands should have a  ≥ 30% canopy closure, and ≥ 20 m2/ha basal area in 
trees ≥ 20 cm dbh.  

c) There should also be  snags ≥ 40-cm-dbh, and coarse woody debris of decay class 
2-5. 

d) Some of the stands should have declining cottonwoods ≥ 88 cm dbh, and 
Douglas-fir or spruce ≥ 60 cm dbh. 

e) Maintain habitats with understory with > 20%, but preferably > 40%, horizontal 
and vertical cover. 

 
• Landscape level 

a) Timber harvest should represent < 50% of landscape units. 
b) Structure within the cut blocks should be maintained through the retention of 

large snags and coarse woody debris, and particularly with ≥ 2 ha wildlife tree 
patches with mature coniferous stands. 

c) At least 50% of the managed landscape should remain uncut in order to provide 
Fishers with continuous forest patches. 

d) Fragmentation (measured as the percent of the landscape unforested due to natural 
openings, and natural and anthropogenic disturbances) should be  

      < 30% within Fisher habitat.  If logging is permitted, it should occur  
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      every 80 years in 0.1-1.0 patches. 
e) A network of connectivity corridors within clearcuts (50 m wide) and between 

forest patches (≥250 m wide) should be maintained to allow Fisher movements 
within and between harvested and uncut areas. 

 
State of Knowledge 
 
 On the basis of information available on distribution and habitat,  the following 
assessment can be made: 
 

Allen’s assumptions State of knowledge Impact on recommended management 
strategy 

1. We know where an animal lives, 
yearlong and seasonally 
 
2. We know why it lives there, 
recognizing the difference between 
“necessities” and “fringe benefits”; 
 

The habitat requirements of this species 
are generally known. 
 
 
 
 
 
There is a lack of knowledge about 
regional needs and distribution. 
Recently, findings from the Mackenzie 
District (e.g. use of cottonwood trees as 
dens, > 100 m3/ha of coarse woody 
debris, etc.; Weir 2002)   have been 
recommended for other regions of the 
province. However, there might be  
differences between the ecology of 
Fisher inhabiting Mackenzie and Prince 
George Districts. In the Prince George 
and Fort St. James District, Fisher may 
be limited to SBS forests, < 1000 m 
elevation. 

It is necessary to develop quantitative 
tools in order to properly assess habitat 
suitability, and develop comprehensive 
management strategies 
 
 
More detailed information on Fisher 
habitat requirements is required to fine-
tune management strategies, and to 
consider fine filter management 
strategies such as WHA.  

3. We understand how, when and for 
how long specific habitat alterations 
influence the necessities. 
 

General information gathered in forest 
and agricultural ecosystems has been 
used to date to assess specific habitat 
alterations. 

This knowledge must be adapted to the 
species’ regional habitat requirements. 

4. We know the potential of the wildlife 
resources for human use and that we are 
aware of how various land use 
alternatives influence our wildlife 
management objectives. 

It is known that Fisher is susceptible to 
over-harvest; it is  a species with 
intermediate resiliency to changes in 
abundance.  There may be a compound 
impact of fur harvest and habitat 
deterioration (Banci and Proulx 1999). 

Fur harvest may impact on  Fisher 
abundance, and counteract the benefits 
resulting from proper habitat 
management.  

 
Wolverine (Gulo gulo) 
 
Distribution & Habitat 
 
Distribution:  The Wolverine inhabits Canfor’s DFA, particularly the northern portion  
Habitat:  Broadly, Wolverines are restricted to boreal forests, tundra, and western mountains 
(Banci 1994). At the landscape level, their habitat is best defined in terms of adequate year-round 
food supplies (e.g., ungulates, small mammals, ground-nesting birds, berries, carrion, etc.) in 
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large, sparsely inhabited wilderness areas, rather than in terms of particular types of topography 
or plant associations (Kelsall 1981).  While the characteristics of Wolverine habitats vary greatly 
(Banci 1994), young and mature coniferous stands with a dense canopy closure (≥ 45%) have 
been reported as favorable to Wolverine (Hornocker and Hash 1981, Proulx and Cole 1996).  
However,  Wolverines’ habitat requirements vary seasonally. Females den in subalpine and 
alpine plant associations at high elevations, but also require late seral stands at lower elevation 
for hunting and traveling across their home range (Hornocker and Hash 1981, Lofroth 2001).  
Maternal dens may be found under snow accumulations (V. Banci, 2002, pers. commun.; E. 
Lofroth, 2003, pers. commun.), and in live coniferous trees, hollow logs, tree cavities, brush 
piles, rock piles, dens of other animals, and under fallen logs (see Proulx 2000b). Atypical or low 
quality habitats may be important to Wolverines if they connect otherwise isolated populations 
and allow for genetic exchange or colonization.   

  
Management Strategies 
 Banci (1994) believes that habitat management prescriptions that successfully provide for 
the life needs of species such as the American marten, Fisher and lynx (Lynx canadensis)and 
their prey will also provide for the needs of Wolverine at the stand level.  Therefore, 
management strategies for Wolverine should be similar to those prescribed for Fisher.  It is also 
appropriate to adopt landscape management practices that produce mosaics of forests of different 
seral stages, with leave areas that are interconnected (Proulx 1998). 
 
State of Knowledge 
 On the basis of information available on distribution and habitat,  the following 
assessment can be made: 
 
Allen’s assumptions State of knowledge Impact on recommended management 

strategy 
1. We know where an animal lives, 
yearlong and seasonally 
 
2. We know why it lives there, 
recognizing the difference between 
“necessities” and “fringe benefits” 

A recent study in the Omineca (Lofroth 
2001) provided managers with a better 
understanding of the species ecology. 
However, wolverine is a difficult species 
to study, and there is still a lack of 
knowledge on habitat use and  
population dynamics. 
 

It is necessary to develop quantitative 
tools in order to properly assess habitat 
suitability, and develop comprehensive 
management strategies 
 
 
  

3. We understand how, when and for 
how long specific habitat alterations 
influence the necessities. 
 

General information gathered in forest 
ecosystems has been used to date to 
assess specific habitat alterations. 

General management strategies have 
been recommended.  

4. We know the potential of the wildlife 
resources for human use and that we are 
aware of how various land use 
alternatives influence our wildlife 
management objectives. 

It is known that Wolverine are  
susceptible to over-harvest; it is  a 
species with low resiliency to changes in 
abundance.  There may be a compound 
impact of fur harvest and habitat 
deterioration (Banci and Proulx 1999). 

Fur harvest may impact on  Wolverine 
abundance, and counteract the benefits 
resulting from proper habitat 
management.  
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Approximate 
boundaries of  
Canfor’s DFA 

Rocky Mountain Bighorn Sheep (Ovis canadensis) 
 
Distribution & Habitat 
 
Distribution: the Rocky Mountain Bighorn Sheep is found in the easternmost portion of Canfor’s 
DFA (Fig. 10). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Habitat: Wild sheep are predominantly grazers, relying on grassland habitats. In summer, most 
Rocky Mountain bighorn herds forage on alpine and subalpine meadows, grassy mountain 
slopes, high ridges, and in high cirques and basins with readily available steep and rugged rock 
bluffs, cliffs and ledges for escapes.  This summer habitat is often between 2000 and 2500 m 
(B.C. Government 1997a). 
 Sheep use corridors to travel between summer and winter ranges, which often consist of 
open forested habitats (B.C. Government 1997a). 
 The limiting habitat for sheep is winter range.  Most heard winter on low-elevation (600-
1800 m), south- and west- facing slopes where relatively warm temperatures and a lack of 
persistent snow permit sheep to locate food (B.C. Government 1997a). Habitat utilization by 
sheep is related to distance from treeline, tree dens ity, habitat visibility, and bryoid cover 
(Risenhoover and Bailey 1985, Bentz and Woodard 1988).   While sheep use areas closest to 
treeline, their distribution is negatively correlated to extensive, heavily timbered conditions 
(McCann 1956, Shannon et al. 1975). Visibility is an important factor for wild sheep; they select 
ranges where their outlook is unrestricted by standing timber, high shrubs, brush or other 
obstructions (B.C. Government 1997a). 

Figure 10. Distribution of the 
Rocky Mountain Bighorn 

Sheep (after B.C. 
Government 1997a). 
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Lambing areas correspond to rough, rocky escape terrain adjoining the winter range 
grasslands (B.C. Government 1997a).   

 
Management Strategies 
 
 Since many critical sheep habitats are associated with grasslands in proximity to rugged 
terrain, forestry activities do not usually impact directly on sheep habitat. However, forestry 
activities in the vicinity of sheep habitat may provide access to winter ranges or lambing 
grounds.  For this reason, the following prescriptions must be considered (adapted from B.C. 
Government 1997b): 
 

1. Avoid the construction of roads near winter ranges and lambing grounds. If roads must be 
built, their access should be strictly controlled, and they should be deactivated 
immediately after use. 

2. Exclude domestic sheep from cut blocks located near Bighorn Sheep range (disease 
issue). 

3. Do not harvest in proximity of sheep range during critical times (e.g., winter, lambing).  
Do not use helicopters to remove timber during these critical times. 

4. Maintain cover near grasslands used by sheep, and throughout  movement corridors. 
5. Establish a WHA on critical ranges such as lambing areas, transitional ranges, and certain 

alpine forage and escape habitat. Such WHAs will generally be ≤ 50 ha. 
 
State of Knowledge 
 
 On the basis of information available on distribution and habitat, the following 
assessment can be made: 
 

Allen’s assumptions State of knowledge Impact on recommended management 
strategy 

1. We know where an animal lives, 
yearlong and seasonally 
 
2. We know why it lives there, 
recognizing the difference between 
“necessities” and “fringe benefits”. 

The range of this species in Canfor’s 
Planning Areas is very limited and the 
species is probably not impacted by 
forestry activities.  
 
 
 

Because the species’ range is at the 
fringe of Canfor’s Planning Areas, it is 
not necessary to develop a management 
program in the near future. 
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Approximate 
boundaries of 
Canfor’s DFA 

3. We understand how, when and for 
how long specific habitat alterations 
influence the necessities. 
4. We know the potential of the wildlife 
resources for human use and that we are 
aware of how various land use 
alternatives influence our wildlife 
management objectives. 

The impact of human activities on 
Bighorn Sheep is generally known. 
 

No immediate concern.  
 

 
Mountain Goat (Oreamnos americanus) 
 
Distribution & Habitat 
 
Distribution: Mountain goats occur throughout much of the Rocky Mountains from the 49th 
parallel to the Yukon border (B.C. Government 1997a) (Fig. 11). 
 
Habitat:  Mountains goats are usually found in the most rugged mountainous areas of steep cliffs 
and rock bluffs, narrow ledges, rocky canyons, talus and rock slopes.  Goats rarely move more 
than 400 m from this terrain except to visit mineral licks.  They are grazers and browsers (B.C. 
Government 1997a). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 11. Distribution of the 
Mountain Goat in British 
Columbia (B.C. Government 
1997a). 
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Management Strategies 
 
 Management strategies for the Mountain Goat are identical to those prescribed for 
Bighorn Sheep. Forested sites may play an important role in Mountain Goat’s ecology to avoid 
biting insects, seek thermal refuge in summer as well as in winter, and protection from hunting 
pressure (Hebert and Turnbull 1977, Foster 1982).  As the supply of low-elevation timber 
declines, and market forces and technological advances make it economical to harvest trees in or 
near areas inhabited by Mountain Goats, area and access closures, and use of limited entry 
permits are a necessity to ensure the conservation of this species (Demarchi et al. 2000). 
 
State of Knowledge 
 
 On the basis of information available on distribution and habitat,  the following 
assessment can be made: 
 

Allen’s assumptions State of knowledge Impact on recommended management 
strategy 

1. We know where an animal lives, 
yearlong and seasonally 
 
 
2. We know why it lives there, 
recognizing the difference between 
“necessities” and “fringe benefits”. 

Knowledge about the species’ range 
within Canfor’s Planning Areas is based 
on government inventories.  
 
Knowledge about seasonal movements, 
and movement to specific habitat 
features is lacking. 
 
 
 
 
 
 
 
There is little information on goat 
predation; yet this information may be 
necessary to explain the dynamics of 
some populations. 

Enough information is known about the 
species to develop general management 
strategies. 
 
If seasonal movements and dispersal are 
not well known, strategies to maintain 
wildlife corridors may be deficient. 
 
If the location of special habitat features 
is unknown, a management strategy to 
maintain protection cover along trails 
may not be developed.  
 
Population declines due to predation 
may be perceived as a result of poor 
habitat.  

3. We understand how, when and for 
how long specific habitat alterations 
influence the necessities. 
4. We know the potential of the wildlife 
resources for human use and that we are 
aware of how various land use 
alternatives influence our wildlife 
management objectives. 

The impact of human activities on 
Mountain Goat is generally known. 
 

While it is important to manage for 
special habitat features (mineral licks, 
water holes, etc.), management strategies 
may be impeded by a lack of 
understanding of road network 
characteristics and access. 
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MANAGEMENT RISKS, OBJECTIVES & DELIVERABLES FOR 
SPECIES AT RISK  

 
 This section identifies management risks for each species at risk.  There is probably no 
limit to the amount of biological information needed for wildlife management.  The more precise 
the management objective, the more information is required.  While the need for accurate 
information is high, the probability of acquiring such information for species at risk is relatively 
low because these species are either secretive or are not numerous, and, in the real world, 
resources (human and financial) required to study species at risk are limited.  Also, it is often far 
more productive to obtain information about existing habitat and the potential for modification 
than to determine wildlife population densities (Lyon 1978).  In this section, management risks 
relate to habitat management and to issues that are closely associated with forestry activities such 
as access management, recreational activities, etc.  Objectives identify the main concern (s) to 
resolve management risks. Deliverables identify what must be  measured and reported in order to 
meet the objectives.  
 
Plans of Action for Individual Species at Risk 
 
 Optional plans of action to adequately address our knowledge gaps and management risks 
for species at risk are presented in the following tables:
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Species at Risk Management 

Risks 
Objectives Deliverables Duration of 

Investigations 
Timeframe 

Sandhill Crane 
American Bittern 
Trumpeter Swan 
Short-eared Owl 
Bobolink 

Information about 
the distribution 
and number of 
breeding 
individuals in 
Canfor’s Planning 
Areas is 
incomplete. 
 

For each species, 
collect records 
about breeding 
sites and bird 
records. 

Mapped locations 
of nests and bird 
observations. 

Ongoing 
observations. 

Recording of all 
information 
completed by fall 
of each year. 

Northern 
Goshawk 

Because of the 
aggressive 
behavior of the 
animals when 
encountering 
“trespassers” , the 
site-specific 
location of nests is 
recognized 
annually by 
foresters.  
Therefore, the 
distribution and 
number of 
breeding 
individuals in 
Canfor’s Planning 
Areas are known. 
Nests that are 
recurrently used 
over the years are 
also known by 
local wildlife 
agencies. 

Record breeding 
sites encountered 
during forestry 
activities.  

Mapped locations 
of nests and bird 
observations. 

 

Ongoing 
observations. 

Recording of all 
information 
completed by fall 
of each year. 
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Species at Risk Management 
Risks 

Objectives Deliverables Duration of 
Investigations 

Timeframe 

A technical 
report listing 
parameters 
useful to 
describe 
Mountain 
Caribou seasonal 
habitats. 

≈ 2months < 31 March 2003 Mountain 
Caribou 
 
 
 
 
 
 
 

Prince George: 
There is a lack of 
tools to predict 
the distribution 
of the species 
across 
landscapes and 
properly assess 
the impact of 
forestry 
activities. 

Predict the 
distribution of 
the species on 
the basis of 
critical habitat 
needs 
(quantitative 
queries). 

Production and 
assessment of 
predictive maps  

< 7 months  < 31 October 
2003 

Prince George: 
There is a lack of 
information on 
the location of 
calving grounds, 
rutting sites, 
mineral licks, 
etc. 

Determine the 
location of 
calving grounds 
and mineral 
licks. 

A technical 
report with map 
location of 
critical habitat 
features. 

2-3 years < 31 March 2006 

Prince George: 
There is a lack of 
information on 
the utilization of 
non-clearcut 
blocks by 
caribou, other 
ungulates, and 
predators. 
 
 
 

Utilization of 
non-clearcut 
blocks  must be 
determined for 
Mountain 
Caribou, other 
ungulates, and 
predators.  

A technical 
report on the 
seasonal habitat 
evaluation of 1) 
non-disturbed 
sites, 2) non-
clearcut blocks, 
and 3) clearcut 
blocks based on 
use and selection 
by caribou, other 
ungulates, and 
predators. 

Short-term: 2-3 
years with  
 
Long-term: 
repeated 
assessment every 
3-5 years.  

< 31 March 2006 
(short term) 

 
 
 

Prince George: 
There is a lack of 
information on 
how to improve 
the quality of 
relatively poor 
habitats such as 
pole stands. 

Utilization of 
enhanced sites 
(e.g., thinned 
pole stands) by 
Mountain 
Caribou must be 
investigated. 

A technical 
report on the 
seasonal habitat 
evaluation of 
modified sites 
based on use and 
selection by 
caribou, other 
ungulates, and 
predators. 

2-3 years (short -
term) 

< 31 March 2008 
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Species at Risk Management 

Risks 
Objectives Deliverables Duration of 

Investigations 
Timeframe 

Prince George: 
The cause-effect 
relationship 
attributed to road 
access and 
snowmobiles 
may be a 
perception rather 
than a reality, 
and may not be 
the reason for a 
decline of 
populations. 

-The density and 
distribution of 
active roads in 
caribou habitats 
must be assessed. 
 
 
 
 
 
 
 
 
- The impact of 
roads on caribou 
movements and 
distribution must 
be determined. 
 
 
 
 
-The impact of 
snowmobiles and 
other recreational 
activities on the 
distribution and 
numbers of 
caribou must be 
assessed. 
 

A GIS report 
with the 
following 
information: 
1) km/km2 of 
active, non-
active, roads per 
landscape unit, 
and per 
elevation; and 2) 
distance of roads 
from caribou 
high and medium 
habitats, and 
calving grounds 
and critical 
habitat features2. 
 
A technical 
report about 
distribution (i.e., 
distance from 
roads)  of 
animals vs. road 
categories (i.e., 
primary, 
secondary) and 
amount of 
activity. 
 
 
A technical 
report about 
caribou  
distribution (i.e., 
species track 
distribution and 
density) vs. 
snowmobile trail 
distribution and 
density. 
 
 

< 1 year 
 
 
 
 
 
 
 
 
 
 
2 years 
 
 
 
 
 
 
 
2 years 
 

< 31 March 2004 
 
 
 
 
 
 
 
 
 
 
< 31 March 2005 
 
 
 
 
 
 
 
< 31 March 2005 

Mountain 
Caribou 
(cont’d) 

 Predation among 
various 
landscapes with 
different  access 
levels should be 
determined. 

A technical 
report about scat 
contents of wolf 
and  bear (and 
Wolverine, if 
available) to 
assess seasonal 
food habits of 
predators.   

2 years < 31 March 2005 

                                                 
2 Distance from calving ground and critical habitat features – This may be a partial assessment only because of a lack 
of knowledge on the location of these features. 
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Species at Risk Management 

Risks 
Objectives Deliverables Duration of 

Investigations 
Timeframe 

Mountain 
Caribou 
(cont’d) 

Fort St. James: 
There is a need 
to establish the 
true identity of 
Caribou 
populations 
listed within the 
Mountain 
ecotype. 

Fort St. James: 
the behavior and 
food habits of 
these caribou 
must be 
determined. 

A technical 
report with the 
following 
quantitative 
assessments: 
1. Spatio-
temporal 
behavior. 
2. Seasonal diet 
composition. 
 
 

A minimum of 2 
years 

< 31 March 2007 
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Species at Risk Management 

Risks 
Objectives Deliverables Duration of 

Investigations 
Timeframe 

A technical 
report listing 
parameters useful 
to describe 
Grizzly Bear 
seasonal habitats. 

≈ 2months < 31 March 2003 There is a lack of 
tools to predict 
the distribution 
of the species 
across landscapes 
and properly 
assess the impact 
of forestry 
activities. 

Predict the 
distribution of 
the species on the 
basis of critical 
habitat needs 
(quantitative 
queries). Production and 

assessment of 
predictive maps  

< 7 months  < 31 October 
2003 

-There is a lack 
of information on 
the relationship 
between amount 
of food and cut 
block age, 
densities of 
stems/ha, stem 
distribution, etc. 
-There is a lack 
of information on 
how bears  use 
forests managed 
for other species 
such as caribou.  
 
 
 
. 
 

Food supplies 
and bear 
utilization of 
various types of 
cut blocks need 
to be 
investigated. 
Special attention 
must be paid to 
fall requirements 
(berries).  
Bear utilization 
of non-clearcut 
blocks for 
caribou need to 
be investigated. 
 
 
 
 
 
 
 
 

A technical 
report on 1) the 
density and 
diversity of food 
plants in non-
clearcut and 
clearcut  blocks 
of various ages 
and stocking, and 
2) partial cuts 
designed for 
caribou 
management. An 
attempt should be 
made to develop 
regression lines 
between food 
plant densities 
and stocking 
rates, and age of 
cut blocks by 
biogeoclimatic 
variant.  

1 –2 years < 31 March 2005 

There is a lack of 
information on 
the use of 
silviculture 
practices to 
enhance bear 
habitat. 

Assess the 
impact of 
thinning (i.e., 
creating holes of 
various sizes) 
immature2 stands 
(i.e., > 2 m high 
shoots) on food 
production and 
bear utilization. 

A technical 
report on the 
density and 
diversity of food 
plants before and 
after silviculture 
interventions, 
and on bear use. 

Short-term 
assessments 
spread over 3 
years. 

< 31 March 
2008. 

Grizzly Bear 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

There is a lack of 
information 
about the 
quantity and 
quality of roads 
in bear habitat. 
 

The density and 
distribution of 
active roads in 
Grizzly Bear 
habitats must be 
assessed. 

A GIS report 
with the 
following 
information: 
1) km/km2 of 
active, non-
active, roads per 
landscape unit; 
and 2) per 
elevation class.  
 

< 1 year < 31 March 2004 
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Management 
Risks 

Objectives Deliverables Duration of 
Investigations 

Timeframe  

There is a lack of 
information on 
the use of 
movement 
corridors by 
bears in 
landscapes with 
different road 
network 
characteristics 
There is a lack of 
information on 
the 
characteristics of 
corridors that 
efficiently foster 
animal 
movements 
across 
landscapes. 

Movement 
corridors used by 
bears to travel 
across the 
landscape, and 
their 
characteristics, 
must be 
determined in 
landscapes with 
various road 
networks. 

A technical 
report about: 1) 
the distribution 
and counts of 
droppings and 
tracks in 
corridors vs. 
adjacent sites 
without 
protection cover; 
2) corridor 
utilization by 
bears according 
to vegetation 
composition; and 
3) the 
relationships 
between 1) and 
2) and the 
densities of roads 
per km2. 

2 years < 31 March 2005 
Grizzly Bear 
(cont’d) 

Species at Risk 
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Species at Risk Management 

Risks 
Objectives Deliverables Duration of 

Investigations 
Timeframe 

A technical 
report listing 
parameters useful 
to describe Fisher 
seasonal habitats. 

≈ 2months < 31 March 2003 

Production and 
assessment of 
predictive maps  

< 7 months  < 31 October 
2003 

There is a lack of 
tools to predict 
the distribution 
of the species 
across landscapes 
and properly 
assess the impact 
of forestry 
activities. 
 

Predict the 
distribution of 
the species on the 
basis of critical 
habitat needs 
(quantitative 
queries). 

A technical 
report about field 
investigations to 
verify the ability 
of maps to 
identify Fisher 
habitat.  

2 years < 31 March 2005 

There is a lack of 
knowledge about 
the habitat 
requirements of 
Fisher in 
Canfor’s 
Planning Areas. 

Seasonal habitat 
requirements and 
habitat critical 
features must be 
determined for 
Fisher 
populations 
inhabiting 
various regions 
of Canfor’s 
Planning Areas. 

A technical 
report about  
1) a capture-
recapture 
program and 
radio-telemetry 
study to identify: 
- seasonal use of 
habitat types; 
- den sites; 
- special habitat 
features such as 
coarse woody 
debris; and  
2) an analysis of 
carcasses to 
assess: 
- reproduction, 
mortality; 
- sex and age 
distribution; and 
- food habits. 

2-3 years < 31 March 2006 

Fisher 

Considering that 
Fisher is 
sensitive to 
habitat changes, 
and easily over-
harvested, there 
is a need for  
Wildlife Habitat 
Area(s) including 
valuable denning 
and feeding sites. 

Determine the 
boundaries of an 
effective Wildlife 
Habitat Area 

On the basis of 
information 
gathered with 
predictive maps 
and the above-
described 
ecological study, 
map the 
boundaries and 
describe the 
characteristics of 
a WHA selected 
within Canfor’s 
Planning Areas. 

1 Year  < 31 March 2008 
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Species at Risk Management 

Risks 
Objectives Deliverables Duration of 

Investigations 
Timeframe 

A technical 
report listing 
parameters useful 
to describe 
Wolverine 
seasonal habitats. 

≈ 2months < 31 March 2003 

Production and 
assessment of 
predictive maps  

< 7 months  < 31 October 
2003 

Wolverine3 There is a lack of 
tools to predict 
the distribution 
of the species 
across landscapes 
and properly 
assess the impact 
of forestry 
activities. 
 

Predict the 
distribution of 
the species on the 
basis of critical 
habitat needs 
(quantitative 
queries). 

A technical 
report about field 
investigations to 
verify the ability 
of maps to 
identify 
Wolverine 
habitat.  

2 years < 31 March 2005 

Rocky 
Mountain 
Bighorn Sheep 

There are no 
management 
risks unless there 
is an expansion 
of the Bighorn 
Sheep population 
into industrial 
forest. 
 

Collect records 
on species’ 
distribution and 
use of special 
habitat features 
(e.g., water 
pools, mineral 
licks, etc.). 
 

Mapped 
locations of 
habitat features 
and locations of 
observations of 
animals and 
signs.  

Ongoing 
observations. 

Recording of all 
information 
completed by fall 
of each year. 

                                                 
3 Wolverine has been the subject of a multi-year investigation since 1996 (Lofroth, WLAP, Victoria, 2002, pers. 
commun.), and this study’s findings will be useful to Canfor’s planning activities.  While more information about 
population dynamics, particularly reproduction, would be valuable, there is a need to first  integrate what has been 
learned to date. 
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Species at Risk Management 

Risks 
Objectives Deliverables Duration of 

Investigations 
Timeframe 

Mountain Goat There is a lack of 
tools to predict 
the distribution 
of the species at 
landscape level. 

Predict the 
distribution of 
the species on the 
basis of critical 
habitat needs. 

Slocan undertook a program to develop a predictive 
model for this species (D. Heard, WLAP, 2003, pers. 
commun.). 
  

 There is a lack of 
knowledge about 
animal 
movements 
within and 
between seasons. 
 
There is a lack of 
information on 
the use of 
movement 
corridors by 
goats in 
landscapes with 
different road 
network 
characteristics 
There is a lack of 
information on 
the 
characteristics of 
corridors that 
efficiently foster 
animal 
movements 
across 
landscapes.. 

Determine 
seasonal 
movements of 
the Mountain 
Goat. 
 
 
Movement 
corridor s used 
by goats to travel 
across the 
landscape, and 
their 
characteristics, 
must be 
determined in 
landscapes with 
various road 
networks. 

A preliminary 
technical report 
reviewing 
WLAP’s 
ungulate surveys 
from the last 
decade. 
A technical 
report about: 1) 
the distribution 
and counts of 
droppings and 
tracks in 
corridors vs. 
adjacent sites 
without 
protection cover; 
2) corridor 
utilization by 
goats according 
to vegetation 
composition; and 
3) relationships 
between 1) and 
2) and the 
densities of 
routes per km2. 

6 months 
 
 
 
 
 
 
2 years 

< 31 March 2007 

 There is a lack of 
knowledge about 
the  location of 
special habitat 
features (mineral 
licks, etc.). 
 

Collect 
information on 
special habitat 
features.  
 

Mapped 
locations of 
habitat features 
and locations of 
observations of 
animals and 
signs. 

Ongoing 
observations 

Recording of all 
information 
completed by fall 
of each year. 

 There is a lack of 
knowledge about 
predation. 

Collect 
information on 
seasonal 
predation levels. 

A technical 
report about scat 
contents of wolf, 
bear and 
wolverine to 
assess seasonal 
food habits4.   

2 years < 31 March 2005 

 There is a lack of 
information 
about the 
quantity and 
quality of roads 
in goat habitat. 
 

Determine  
characteristics of 
road networks 
across landscapes 

A GIS report 
with the 
following 
information: 
1) km/km2 of 
active, non-
active, roads per 
landscape unit, 
and  per 
elevation class. 

< 1 year < 31 March 2004 

                                                 
4 Integrate with Mountain Caribou predation study.  
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Plan of Action for Groups of Species 
 
Integration of Predictive Maps for Fine and Coarse Filter Species 
 
 The predicted distributions of species at risk should be compared among 
themselves to determine the level of overlapping between species ranges, and develop 
multi-species management programs. Also, Canfor adopted the American marten as an 
indicator (verifier)  species to identify late seral stages with structural complexity. Since 
many species at risk use late seral stages, the relationship between the distribution of 
marten and species at risk should be investigated. 
Deliverable: A technical report on the similarities between species at risk distributions, 
and between marten and species at risk distributions. 
Duration: 7 months. 
Timeframe: < 31 October 2003. 
 
 Spatial Assessments 
 
 In order to prioritize conservation across landscapes, and better assign timber 
activities to areas with few or no species at risk, there is a need to assess polygons on the 
basis of their ‘richness’ in species at risk (both animal and vegetal).  Rating should be 
based on : 1) the number of species at risk; 2) irreplaceability of ecosystems; 3) unique 
physical features; 4) threat index; 5) land use; 6) ecosystem representation; 7) human 
population density; 8) resource extraction; and 9) road density. 
Duration: 7 months. 
Timeframe: < 31 March 2004. 
 
Summary of Action Plans  
 

Actions recommended for individual and group of species are summarized below.  
However, the priority of implementation of these proposed actions needs to be re-
evaluated yearly on the basis of new information about species at risk, landscape 
dynamics, and available resources. 
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Timeframe Action 
< 31 March 2003 1) Queries for predictive distribution of Mountain 

Caribou, Grizzly Bear, Fisher and Wolverine. 
< 31 March 2004 1) Records of observations for all bird species at 

risk, Bighorn Sheep, and Mountain Goat habitat 
features. 
2) Predictive maps for Mountain Caribou, Grizzly 
Bear, Fisher, and Wolverine, and comparison with 
American marten maps. 
3) GIS road assessment for caribou, bear and goat. 
4) Spatial assessment of Canfor ‘s Planning Areas. 

< 31 March 2005 1) Records of observations for all bird species at 
risk, Bighorn Sheep, and Mountain Goat habitat 
features. 
2) Field verification of predictive maps for Fisher 
and Wolverine. 
3) Impact of roads and snowmobile trails on 
caribou densities and distribution. 
4) Predation studies (wolf & bear vs. Mountain 
Caribou and Mountain Goat, and other ungulates). 
5) Relationships between bear food and cut block 
stocking, and age. 
6) Use of movement corridors by bears. 

< 31 March 2006 1) Records of observations for all bird species at 
risk, Bighorn Sheep, and Mountain Goat habitat 
features. 
2) Ecology of Fisher. 
3) Location of caribou calving grounds and special 
habitat features. 
4) Utilization of non-clearcut stands by caribou. 

< 31 March 2007 1) Records of observations for all bird species at 
risk, Bighorn Sheep, and Mountain Goat habitat 
features. 
2) Identification of Mts. Blanchet/Sidney caribou 
populations in Fort St. James. 

< 31 March 2008 1) Records of observations for all bird species at 
risk, Bighorn Sheep, and Mountain Goat habitat 
features. 
2) Assessment of enhanced habitats for Mountain 
Caribou and Grizzly Bear. 
3) Establishment of a WHA for Fisher. 
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RECORDING THE OCCURRENCE OF SPECIES AT RISK 
 
General Considerations  
 

The development of effective conservation programs depends on the observation 
of scientists and knowledgeable amateur naturalists to continue to building province-wide 
database on the locations of rare taxa (Proulx et al. 2002).  Canfor’s Field Guide to 
Species at Risk (Proulx et al. 2002) should be used for identification of species at risk5.  
When encountering a species at risk, the observer should photograph or properly describe 
the observation for verification by a Registered Professional Biologist.  Information on 
the following should also be recorded: 
 

- general description of the habitat, noting any special feature, and the 
behavior of the animals; 

- elevation of the site in meters; 
- slope gradient (%), orientation and direction; 
- biogeoclimatic zone, subzone, and variants; 
- location on an air photo or a map, or take a GPS reading of the site; 
- if the animal is dead, collect the carcass or a sample. 

 
Investigations of species at risk populations and habitats should be conducted 
with  

harmless techniques such as live trapping.  Strict protocols to ensure the welfare of 
animals must be enforced (e.g., Proulx 1999, Powell and Proulx 2003).  
 
How to File Observations on Species at Risk 
 
 A CDC’s observation form has been designed to record the basic information 
necessary to create an “Occurrence Record” in their database. Once received, an 
observation is reviewed by a pertinent staff specialist.  If appropriate, the information is 
incorporated into CDC’s database as a new record, or used to update an existing record6. 
The Field Observation Form (Appendix I) can be viewed at:   
 

http://srmwww.gov.bc.ca/cdc/obsforms/animlobs.doc 
 
 A copy of the CDC observation form should also be faxed to WLAP’s Regional 
Office, and be filed with Canfor’s representatives (Prince George Planning Coordinator 
or Fort St. James Planning Forester). Canfor’s representatives should properly file all 
observations, and map them for internal reference.  A report on the distribution of species 
at risk should be produced annually, and a copy should be sent to CDC, WLAP’s 
Regional Office, and people who contributed information. 

                                                 
5 A “Species at Risk Occurrence Record” field card should be developed and included in the field guide. 
 
6 In order to contribute spatial data, it is necessary to consult B.C. Gis Standards or contact a Government GIS 
Specialist. 



Proulx – Management strategies for vertebrate species at risk in Canfor’s planning areas. 
Alpha Wildlife Research & Management Ltd. 

47 

REFERENCES 
 
Allen, E. O.  1977.  A new perspective for elk habitat management. Western Association  

State and Game Commissioners, Tucson. 
Armleder, H. M., and S. K. Stevenson.  1994. Using alternative silvicultural systems to 
 integrate mountain caribou and timber management in British Columbia.   
 Rangifer Spec. Issue No. 9: 141-147. 
Arthur, S. M.  1987.  Ecology of fishers in south-central Maine.  Ph.D. Thesis, Univ. 
   Maine, Orono.  112 pages. 
Badry, M.  2003.  Fisher. Martes pennanti. IWMS species account, Victoria, B.C. 
Banci, V.  1991.  The status of the grizzly bear in Canada in 1990.  COSEWIC Status  
 Rep., Ottawa, Ont. 
Banci, V.  1994.  Wolverine.  Pages 99-127 in L. F. Ruggiero, K. B. Aubry, S. W.  
 Buskirk, L. J.  Lyon, and W. Zielinski, eds.  The scientific basis for conserving  

forest carnivores.  American marten, fisher, lynx, and wolverine in the Western  
United States.  USDA, For. Serv., Gen. Tech. Rep. RM-254, Fort Collins, Co. 

Banci, V., and G. Proulx. 1999. Resiliency of furbearers to trapping in Canada. Pages  
175-203 in G. Proulx, editor, Mammal trapping, Alpha Wildlife Research &  
Management Ltd., Sherwood Park, Alberta. 

B. C. Environment. 1996.  General habitat guidelines for 1997-2002 operational  
planning.  Fort St. James District, Mimeogr.  

B.C. Environment and Forests.  1995.  Riparian management guidebook.  B. C. Min. of  
Environ., Lands and Parks, and Min. For., Victoria.  68 pages. 

B.C. Government.  1997a.  Species and plant community accounts for Identified Wildlife.  
Min. of Forests, Forest Practices Code of British Columbia, Victoria.  92 pages. 

B.C. Government.  1997b.  Procedures for establishing Wildlife Habitat Areas: Volume 1 
      Min. of Forests, Forest Practices Code of British Columbia, Victoria.  81 pages. 

Bentz, J. A., and P. M. Woodard.  1988.  Vegetation characteristics and bighorn sheep  
use on burned and unburned areas in Alberta.  Wildl. Soc. Bull. 16: 186-193.  

Campbell, R. W., N. K. Dawe, I. McTaggart Cowan, J. M. Cooper, G. W. Kaiser, and M.  
C. E. McNall.  1990. The birds of British Columbia.  Royal British Columbia  
Museum and Canadian Wildlife Service, Victoria.  Vol. I (514 pages) and II (636  
pages). 

Ciarniello, L. M., and J. Paczkowski.  2001.  Parsnip grizzly bear populations and habitat  
project.  2000 draft progress report. B.C. Min. Environment, lands and Parks,  
Prince George. 56 pages. 

Cichowski, D.  2003.  Woodland caribou. Rangifer tarandus caribou. IWMS account,  
 Victoria, B.C. 
Coulter, M. W.  1966.  Ecology and management of fishers in Maine.  Ph.D. Thesis,  
 Syracuse Univ., Syracuse, N.Y. 183 pages. 
Craighead, F. C., Jr., and J. J. Craighead.  1972.  Grizzly bear pre-hibernation and  
 denning activities as determined by radiotracking.  Wildl. Monogr. 32, 35 pages. 
Demarchi, M. W., S. R. Johnson, and G. F. Searing. 2000. Distribution and abundance of  
 mountain goats, Oreamnos americanus, in westcentral British Columbia.  Can.  
 Field-Nat. 114: 301-306. 
Demarchi, R. 2002.  Bighorn sheep. IWMS draft species account, Victoria, B.C. 



Proulx – Management strategies for vertebrate species at risk in Canfor’s planning areas. 
Alpha Wildlife Research & Management Ltd. 

48 

Foster, B. R.  1982.  Observability and habitat characteristics of the mountain goat  
 (Oreamnos americanus) in west-central British Columbia.  M.S. Thesis, Univ.  
 British Columbia, Vancouver.  134 pages. 
Henson, P., and J. A. Cooper.  1993.  Trumpeter swan incubation in areas of different  
    food quality.  J. Wildl. Manage. 57: 709-716. 
Hebert, D. M., and W. G. Turnbull.  1977.  A description of southern interior and coastal  
 mountain goat ecotypes in British Columbia. Pages 126-146 in W. Samuel and W.  
 G. Macgregor, eds., Proc. 1st Inter. Mountain Goat Symp., Queen’s Printer,  
 Victoria. 
Hornocker, M. G., and H. S. Hash.  1981.  Ecology of the wolverine in northwestern  
 Montana.   Can. J. Zool. 59: 1286-1301. 
Jones, J. L.  1991.  Habitat use of fisher in northcentral Idaho. M.S. Thesis, Univ. Idaho,  
 Moscow.    147 pages.  
Jones, J. L., and E. O. Garton.  1994.  Selection of successional stages by fishers in 
 northcentral  Idaho. Pages 377-387 in S. W. Buskirk, A. Harestad, M. Raphael,  
 and R. A. Powell, eds.   Martens, sables, and fishers: biology and conservation.   
 Cornell Univ. Press, Ithaca, N.Y. 
Jonkel, J. C.  1987.  Brown bear.  Pages 457-473 in M. Novak, J. A. Baker, M. E.  
 Obbard, and B. Malloch, eds. Wild furbearer management and conservation in  
 North America.  Ont.  Trappers Assoc., North Bay, Ont. 
Jull, M., D. Coxson, S. Stevenson, D. Lousier, and M. Walters, comp. 1998.  Ecosystem  

dynamics and silvicultural systems in interior wet-belt ESSF and ICH forests.   
Workshop Proc., UNBC Press, Prince George, B.C., 71 pages.  

Kelly, G. M.  1977.  Fisher (Martes pennanti) biology in the White Mountain National  
 Forest  and adjacent  areas.  Ph.D. Thesis, Univ. Massachusetts, Amherst. 178  
 pages. 
Kelsall, J. P.  1981.  Status report on the wolverine, Gulo gulo, in Canada in 1981.   
 Comm. Status Endangered Wildl. Can. (COSEWIC).  47 pages. 
Kinley, T. 2001. Draft species account for Identified Wildlife Management Strategy –  
  mountain caribou – Rangifer tarandus caribou.  IWMS draft, 19 pages. 
Krohn, W. B., W. J. Zielinski, and R. B. Boone.  1997.  Relations among fishers, snow,  
  and  martens in California: results from small-scale spatial comparisons. Pages 
211- 
  232 in G. Proulx, H. N.  Bryant, and P. M. Woodard, eds.  Martes: taxonomy,  
  ecology, techniques, and  management.   Proc.  2nd Int. Martes Symp., Prov. Mus.  
  Alta., Edmonton. 
Lee, L. C., and C. J. Jonkel.  1981.  Grizzlies and wetlands. Western Wildlands 7 (4): 26-
30. 
Leonard, R. D.  1980.  The winter activity and movements, winter diet and breeding  
 biology of  the fisher (Martes pennanti) in southeastern Manitoba.  M.S. Thesis ,  
 Univ. Manitoba,  Winnipeg.  181 pages. 
Lofroth, E. C.  2001.  Wolverine ecology in Plateau and Foothills landscapes 1996-2001. 
British  
  Columbia Wildlife Branch, Forest Renewal Activity # 712260. 
Lovvorn, J. R., and C. M. Kirkpatrick.  1981.  Roosting behavior and habitat of migrant  
  greater sandhill crane.  J. Wildl. Manage. 45: 842-857. 



Proulx – Management strategies for vertebrate species at risk in Canfor’s planning areas. 
Alpha Wildlife Research & Management Ltd. 

49 

Lyon, L. J.  1978. Information requirements for wildlife management.  Integrated  
  Inventories of Renewable Resources Workshop, Tucson, Ariz. 
Lyon, L. J., and J. V. Basile.  1980.  Influences of timber harvesting and residue  
  management on big game.  Pages 441-453 in Environmental consequences of  
  timber  harvesting in Rocky Mountain coniferous forests.  USDA For. Serv. Gen.  
  Tech. Rep. Int-90. 
Mace, R. D., and C. J. Jonkel.  1979.  Seasonal food habits of the grizzly bear (Ursus  
 arctos horribilis Ord)  in northwestern Montana.  Univ. Montana, Border Grizzly  
 Proj., Ann. Rep. 5: 46-49. 
McCann, L. J.  1956.  Ecology of the mountain sheep.  Am. Midl. Nat. 56: 297-324. 
RENEW.  2002.  Annual report No. 11. Recovery of nationally endangered wildlife in  

Canada. Ottawa, Ont. 28 pages. 
Powell, R. A.  1977. Hunting behavior, ecological energetics and predator-prey  
 community  stability of the fisher (Martes pennanti).  Ph.D. Thesis, Univ.  
 Chicago, Ill.  132 pages. 
Powell, R. A., and G. Proulx. 2003.  Trapping and marking terrestrial mammasl for  
 research: integrating ethics, standards, techniques, and common sense.  ILAR  
 (Institute for Laboratoryu Animal Research) Journal 44: in press. 
Powell, R. A., and W. J. Zielinski.  1994.  Fisher.  Pages 38-73 in L. F. Ruggiero, K. B.  
 Aubry, S. W. Buskirk, L. J. Lyon, and W. J. Zielinski, editors, American marten,  
 fisher, lynx, and wolverine: the scientific basis for conserving forest carnivores in  
 the Western United States.  USDA Forest Service, General Technical Report RM- 
 254, Fort Collins, Colorado. 
Proulx, G.  1998.  A review of the effects of logging on furbearers inhabiting the Alberta  
 forest regions managed by Weyerhaeuser Canada Ltd.  Alpha Wildl. Res. &  
 Manage. Ltd. report submitted to Weyerhaeuser Canada Ltd., Alberta Operations,  
 Edmonton.  185 pages. 
Proulx,  G., Editor.  1999.  Mammal trapping, Alpha Wildlife Research & Management  

Ltd., Sherwood Park, Alberta. 
Proulx, G.  2000b.  Habitat requirements of mammals in Canfor’s Tree Farm Licence #  

30. Alpha Wildlife Research & Management Ltd. report prepared for Canadian  
Forest Products Ltd., Prince George, British Columbia.  74 pages. 

Proulx, G.  2001.  Characteristics and management of American marten habitat at stand  
and landscape levels.  Alpha Wildlife Research & Management Ltd. report  
submitted to British Columbia Ministry of Forests, Prince George Forest  
District.  72 pages. 

Proulx, G.  2002.  Review of forest-dependent wildlife species at risk and management  
strategies within Canfor’s defined forest areas.  Alpha Wildlife Research &  
Management Ltd. report submitted to Canadian Forest Products Ltd., Prince  
George, British Columbia. 35 pages. 

Proulx, G., , K. B. Aubry, J. Birks, S. W. Buskirk, C. Fortin, H. C. Frost, W. B. Krohn, L. 
Mayo, V. Monakhov, D. Payer, M. Santos-Reis, and R. Weir.  2003. World  
distribution and status of the genus Martes.  Proc. 2nd Intern. Martes Symposium:  
under review. 

Proulx, G., and V. Banci.  2003.  Martens and fishers as indicators of forest structural  
complexity in managed landscapes of central Alberta.  Proc. 3nd Intern. Martes  



Proulx – Management strategies for vertebrate species at risk in Canfor’s planning areas. 
Alpha Wildlife Research & Management Ltd. 

50 

Symposium: under review. 
Proulx, G., D. Bernier, and F. P. Caffrey.  2002.  A field guide to species at risk in  

Canfor’s Planning Areas in the north-central interior of British Columbia.  Alpha  
Wildlife Research & Management Ltd., Sherwood Park, Alberta. 94 pages. 

Proulx, G., and P. J. Cole.  1996.  Fisher population status: Robson Valley.  Alpha Wildl.  
 Res. &  Manage. Ltd. rep. submitted to Columbia Fish & Wildl. Compensation  
 Prog. Nelson, B.C.  36  pages.  
Proulx, G., and R. Kariz.  2001.  Occurrence of American marten and other furbearers in  

TFL # 30, Prince George Forest District.  Alpha Wildl. Res. & Manage, Ltd.  
report submitted to Canadian Forest Prod. Ltd., Prince George, For. Renew. B.C.  
Agree. No. 2000-FRBC-49, 35 pages. 

Raine, R. M. 1983.  Winter habitat use and responses to snow cover of fisher (Martes  
 pennanti) and marten (Martes americana) in southeastern Manitoba.  Can. J.  
 Zool. 61: 25-34. 
Raphael, M. G.  1984.  Wildlife populations in relation to stand age and area in Douglas- 
 fir forests  of northwestern California.  Pages 259-274 in W. R. Meehan, T. R.  
 Merrell, Jr., and T.  A. Hanley, eds. Fish and wildlife relationships in old-growth  
 forests. Am. Inst. Fish. Res. Biol. 
Raphael, M. G. 1988.  Long-term trends in abundance of amphibians, reptiles, and  
 mammals in Douglas-fir forests of northwestern California.  Pages 23-31 in R. C.  
 Szare, K. E. Severson, D. R. Patton, eds.  Management of amphibians, reptiles,  
 and small mammals in North America.  USDA, Rocky Mountain For. Range Exp.  
 St., Gen. Tech. Rep. RM-166. 
RENEW.  2002.  Annual report No. 12. Recovery of  nationally endangered wildlife in  

Canada. Canadian Endangered Species Conservation Council, Ottawa, Ont. 37  
pages. 

Risenhoover, K. L., and J. A. Bailey.  1985.  Foraging ecology of mountain sheep:  
implications for habitat management.  J. Wildl. Manage. 49: 797-804. 

Rosenberg, K. V., and R. G. Raphael.  1986.  Effects of forest fragmentation on  
 vertebrates in Douglas-fir forests.  Pages 263-272 in J. Verner, M. L. Morrison,  
 and C. J. Ralph, eds., Wildlife 2000: Modeling habitat relationships of terrestrial  
 vertebrates.  Univ. Wisconsin, Madison. 
Sanders, T. A., and W. D. Edge.  1998.  Breeding bird community composition in  
    relation to riparian vegetation structure in the western United States. J. Wildl.  
 Manage. 62: 461-473. 
Seip, D.  1992.  Habitat use and population status of woodland caribou in the Quesnel  

Highlands, British Columbia.  B.C. Min. Environ., Lands and Parks, Wildl. Bull.  
No. B-71.  50 pages. 

Semenchuk, G. P. 1992.  The atlas of breeding birds of Alberta.  Fed. Alta. Nat.,  
Edmonton.  391 pages. 

Shackelton, D.  1999.  Hoofed mammals of British Columbia. Royal British Columbia  
Museum handbook, UBC Press, Vancouver. 268 pages. 

Shannon, N. H., R. J. Hudson, V. C. Brink, and W. D. Kitts.  1975.  Determinants of 
 spatial distribution of Rocky Mountain bighorn sheep.  J. Wildl. Manage. 39:  
387-401. 

Simpson, K., G. P. Woods, and K. B. Hebert.  1985.  Critical habitats of caribou in the  



Proulx – Management strategies for vertebrate species at risk in Canfor’s planning areas. 
Alpha Wildlife Research & Management Ltd. 

51 

mountains of southern British Columbia.  McGill Subarctic Res. Pap. 40: 177- 
191. 

Stevenson, S. K., H. M. Armleder, M. J. Jull, D. G. King, B. N. McLellan, and D. S. 
 Coxson.  2001.  Mountain caribou in managed forests: recommendations for  
 managers.  B.C. Min. Environ., Lands and Parks, Wildl. Branch, Wildl. Rep. No.  
 R-26.  58 pages. 
Stevenson, S. K., and D. F. Hatler.  1985.  Woodland caribou and their habitat in southern  
 and central British Columbia.  B.C. Min. For. Land Manage. Rep. No. 23. 
Terry, E., B. McLellan, G. Watts, and J. Flaa.  1994.  Early winter habitat use by  

mountain caribou in the North Cariboo and Columbia Mountains, British  
Columbia. Pages 133-140 in  Sixth N. Am. Caribou Workshop, Prince George,  
B.C. 

Thompson, I. D., and R. W. Stewart.  1997.  Management of moose habitat. Pages 377- 
401 in A. W. Franzmann and C. C. Schwartz, eds.,  Ecology and management of  
the North American moose.  Smithsonian Inst. Press, Washington. 

Voous, K. H.  1988.  Owls of the northern hemisphere.  The MIT Press, Cambridge,  
 Massachusetts.  320 pages. 
Wade, B.  2002.  Sustainable forest management plan. Canadian Forest Products Ltd.,  

Fort St. James & Prince George Operations, B.C.  
Weir, R.  2002.  Fisher. Draft species account, IWMS, Victoria.  
Wittenberger,J. F.  1978.  The breeding biology of an isolated bobolink population in  

Oregon. Condor 80: 355-371. 
Zager, P. E., and C. J. Jonkel.  1983.  Managing grizzly bear habitat in the northern  
 Rocky Mountains. J. For. 81: 524-526,536. 
 



Proulx – Management strategies for vertebrate species at risk in Canfor’s planning areas. 
Alpha Wildlife Research & Management Ltd. 

52 

 
APPENDIX I – BC CONSERVATION DATA CENTRE 

 
 

B.C. Conservation Data Centre  
FIELD OBSERVATION FORM (ANIMALS) 
Complet e only for Red or Blue listed species. Complete as many fields as possible. 
 

 
 
SPECIES: ______________________________________________________ 
Name of recorder/reporter: ________________________________________ 
Address: ________________________________________________________ 
_______________________________________________________________ 
Phone #: _______________ e-mail: 
_______________________________________________________ 
 
Location: (We use the information you provide to map locations, and to relocate sites on the ground. We need you to 
be as precise as possible. 
Provide written directions below and sketch a map on the back of this page. A photocopy of a 1:50,000 topographic map, 
showing the location would be appreciated). 
_____________________________________________________________________________
_______ 
_____________________________________________________________________________
_______ 
 
UTM grid reference (from blue grid on 1:50,000 NTS map):                                 NTS MAPSHEET NO.: 
______ 
Please note which North American Datum (NAD) was used (found below the contour interval scale on NTS map): 27 
or 83 
ZONE (e.g. 10U) ____ ___ NORTHING ___ ___ ___ ___ ___ ___ ___  EASTING ___ ___ ___ ___ ___ ___  NAD: ___ 
Did you use a GPS unit to determine this UTM point?  Y / N        Precision of point (+/- metres)  
___ 
 

Date Numbers Comments Observer 
year month day Adult Immature   
   m f u m f u   
           
           
           
           
           
           
           
 
Evidence of breeding:  q none     q mating observed    q nest found      q young being fed 
out of nest 
q singing/displaying male(s)     q egg-laying observed      q larva/pupa found     
q other:_________________________      
Comments: _______________________________________ 

EO: Create ____ 
     Update ____ 
EO #: ______ 
DONE: ____  
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Habitat: (include. dominant plants if possible; a general description of area): 
___________________________________________ 
_____________________________________________________________________________
_______ 
_____________________________________________________________________________
_______ 
_____________________________________________________________________________
_______ 
 
Elevation ___________ metres feet (circle one)     Slope %_________   Aspect __________ 
 
Comments/Remarks 
___________________________________________________________________ 
_____________________________________________________________________________
_______ 
_____________________________________________________________________________
_______ 
_____________________________________________________________________________
_______ 
 
Please return forms to: CDC, Ministry of Sustainable Resource Management, P.O. Box 9993  
Station Provincial Government, Victoria  BC  V8W  9R7    (FAX: 250-387-2733) 
THANK YOU! 
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Area for sketch: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Size (square meters, kilometres or hectares): (area covered by the population at this 
location)._________________________  
 
Landscape context  (degree of fragmentation and connectivity, species composition, biological structure, 
ecological processes, and abiotic factors in the surrounding area): 
_________________________________________________________________________________________
______ 
_________________________________________________________________________________________
______ 
_________________________________________________________________________________________
______ 
_________________________________________________________________________________________
______ 
 
Condition:  (Condition is an integrated measure of the quality of biotic and abiotic factors, structures and 
processes within the occurrence, and the degree to which they affect the continued existence of the 
occurrence.  Components of condition for species are: 1) reproduction and health, 2) ecological processes, 
3) species composition and biological structure, 4) abiotic physical/chemical factors.  Factors to consider: 
evidence of regular successful reproduction, habitat degradation, disturbance, presence of exotic species, 
the degree to which ecological processes are sustaining the habitat.   Where possible include a comparison 
to other occurrences.)  
_________________________________________________________________________________________
______ 
_________________________________________________________________________________________
______ 
_________________________________________________________________________________________
______ 
_________________________________________________________________________________________
______ 
_________________________________________________________________________________________
______ 
_________________________________________________________________________________________
______ 
 
 
Notes ( land ownership, development plans, management activities, if any, other comments): 
_________________________________________________________________________________________
______ 
_________________________________________________________________________________________
______ 
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_________________________________________________________________________________________
______ 
 
 
Please return forms to: CDC, Ministry of Sustainable Resource Management, P.O. Box 9993  
Station Provincial Government, Victoria  BC  V8W  9R7    (FAX: 250-387-2733) 
THANK YOU! 
 


