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1.0 Summary 
 
We examined 81 species of vertebrates (terrestrial and aquatic) that are Red- or Blue-listed by 
the Conservation Data Center in British Columbia, and that are known to occur and breed or 
potentially breed in areas where Slocan Forest Products operates in the interior of the province.  
Habitat requirements, vulnerabilities to forest practices, and local and global distributions are 
outlined for each species.  Species summaries were produced using the information readily 
available through the Conservation Data Centre, and by updating this information with records 
from the Wildlife Data Centre, recent local studies, and consultations with experts.  Each species 
was also ranked into categories of stewardship responsibility according to portion of global 
population or range in British Columbia.   
 
In this report, we proposed and demonstrated a predictive mapping process to project species 
distributions and breeding ranges to facilitate the design of model-based inferences for monitoring 
purposes.  To do so, we used the extensive databases established at the Wildlife Data Centre in 
Victoria.  Biogeoclimatic variant level projections were produced for three species: Black-throated 
Green Warbler, Broad-winged Hawk, and Lewis’s Woodpecker.  Mapping standards were 
developed by the Centre for Willdlife Studies in Victoria, and are currently under review by the BC 
Ministry of Water, Land, and Air Protection, to be established as the provincial standards.   
 
Information was summarized in a local context and presented in a format that can easily be used 
by forestry managers.  The result is a tool that will help forest managers with strategic and tactical 
planning.  It establishes current local knowledge on species, and identifies potential issues at the 
local level that will help managers set conservation and monitoring priorities.   
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2.0 Rationale 
 
 
2.1 The role of ‘species of concern’ in the development of Criteria and 
Indicators for a sustainable forest management framework 
 
To meet Sustainable Forest Management (SFM) objectives, Slocan has developed a 
Sustainability Framework for all operations that includes the development of Criteria & Indicators.  
The primary criterion identified to maintain ecological values is to sustain biological richness.   
Three indicators are recommended to assess Criterion 1 (Bunnell et al. 2003).  Indicator 1 
(coarse filter) attempts to ensure that a full range of ecosystem types is maintained and well 
represented in an unmanaged state (ecological representation).  Unmanaged forests act as a 
precautionary buffer against errors in efforts to sustain species in managed stands, help to 
sustain poorly known species and ecosystem functions, and provide an ecological baseline 
against which the effects of human activities can be compared (Arcese and Sinclair 1997; Bunnell 
et al. 2003).    
 
Indicator 2 (medium filter) is designed to maintain the amount, distribution and heterogeneity of 
habitat components and landscape structures necessary to maintain organisms in managed 
stands and landscapes.  Indicator 2 explicitly assumes a relationship between various structural 
components of the forest, habitat availability and quality, and species richness.   
 
Indicator 3 is a fine filter approach designed primarily to test the assumptions of habitats 
maintained by Indicators 1 and 2.  Specifically, Indicator 3 addresses the question of whether the 
maintenance of ecosystem types and structural components results in well-distributed and 
productive populations of selected species or guilds of species (plants, vertebrates and non-
vertebrates).  Indicator 3 is based on three assumptions:  species distributions and productivity 
are affected by availability and quality of habitat; populations of species will be maintained if their 
habitat requirements are maintained; and many vertebrate species can be maintained by 
managing the main forest structural components to which these species are likely associated 
(BFMBC on line; Bunnell et al. 2003). 
 
The public perceives sustenance of species as the ultimate measure of success in conservation 
efforts (Bunnell et al. 2003).  Ideally, all species should be monitored because each has unique 
habitat requirements and responds to forest harvesting practices in different ways.  However, 
monitoring all species is clearly unfeasible.  Limited resources do not allow the investigation of 
the effects of management practices on all species over large areas (Franklin 1993; Kneeshaw et 
al. 2000; Lindenmayer 1999; Lindenmayer et al. 2000).  A subset of surrogate species must be 
carefully chosen.  
 
The scope of potential surrogate species and species guilds to monitor for Indicator 3 is wide.  
Among others, rare, threatened and vulnerable species may have low viability, low fecundity, or 
depend on specific ecosystem types often threatened by human activities.  In British Columbia 
“species at risk” are designated and ranked as either vulnerable (Blue-listed), or endangered or 
threatened (Red-listed).  The remaining species are Yellow-listed or assumed secure.  These 
ranking are commonly used to help prioritize decisions regarding resource management in the 
province.   At the federal level, the Species At Risk Act (SARA) requires recovery strategies and 
actions for endangered and threatened species, and these may influence resource development 
in every TSA directly or via the provincial government’s policy requirements.  Therefore 
Sustainable Forest management Plans should consider the habitat requirements of species ‘at 
risk’ in the development of sustainability strategies.  

Some of the Red-and Blue-listed species in British Columbia are sensitive to forest harvesting 
practices and require specific forest habitat features that may not be maintained by Indicator 1 
and 2.  Given their vulnerability, special attention must be given to their habitat needs and how 
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they respond to various management plans and practices.   

This document examines the vertebrate species listed by the Conservation Data Center in British 
Columbia and occurring, or potentially occurring, in the Timber Supply Areas and Forest Districts 
in which Slocan Forest Products Ltd. operates.   Vulnerabilities to forest practices and global 
distributions are outlined.  Although information on Red and Blue-listed species has been 
summarized, this project provides updates, including extensions of geographic ranges, and 
localized information in a format that can be easily used by forestry managers.  The information is 
a key component for certification and will be used by both forestry managers in strategic and 
tactical planning and by their public advisory groups.  Establishing what is and what is not known, 
and identifying potential issues at the local level will help managers set conservation and 
monitoring priorities.   

 
 
2.2 Mapping habitat and species distribution 
 
Management for biodiversity requires a process to map the distribution of habitat and of known 
occurrences of species to facilitate the design of model-based inferences for monitoring 
purposes.  This project presents three species as a prototype for new variant maps of projected 
habitat and species distribution.  It is considered a pilot project because this type of variant level 
mapping was never done using such an extensive database of field records.  All prototype 
species are forest-dwelling species that require different stand and forest types in British 
Columbia and each has shown significant range expansions and contractions over the past 
decades.  The number of selected species is limited due to budget constraints.  Eventually, all 
terrestrial species with narrow ecological requirements and niches, restricted breeding ranges, 
weak links in their life history, declining populations, and sensitivities to human disturbance 
should be mapped.  The BEC ecosystem classification scheme was chosen because it is 
commonly used by the forest industry.   
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3.0  Study area 
 
 
In northeast British Columbia, Slocan Forest Products operates in the Fort Nelson, Fort St. John, 
and Mackenzie Timber Supply Areas (TSAs) located south of the Yukon and Northwest 
Territories (Figure 1).  These three TSA’s encompasses a large area that stretches almost 520 
kilometers west from the Alberta border.   Together, they represent about 20% of the land area in 
British Columbia with 18.8 million hectares (MOF 2004; MSRM 2004; MOF on line).  The 
northeastern corner of British Columbia is dominated by the Boreal White and Black Spruce 
(BWBS) Biogeoclimatic (BEC) zone, which is an extension of the Great Plains from the Prairie 
Provinces.     
 
Fort Nelson, Fort St. John, and Mackenzie TSAs occur over four Ecoprovinces.  The Boreal 
Plains consists generally of large flat or rolling plateaus, plains, prairies, and lowlands.  Located in 
the northeast corner of the province, the Taiga Plains is a large flat lowland area covered with 
wetlands, streams, muskegs, and small lakes.  The Northern Boreal Mountain Ecoprovince is 
dominated by mountain ranges and plateaus separated by wide valleys and lowlands (Campbell 
et al. 1990; MSRM on line).  The fourth Ecoprovince, the Sub-Boreal Interior, is located in the 
foothills of the central Rocky Mountains.   
 
In central and south central British Columbia, Slocan operates in the Vanderhoof Forest District, 
and the Quesnel, Robson Valley, and Kamloops TSAs (Figure 1).  These areas contain diverse 
ecosystems. They are influenced by climates from the Rocky Mountains, the dry grass land and 
Douglas-fir forests, and the sub-boreal pine and spruce forests.  They extend over four 
Ecoprovinces including the Sub-Boreal Interior.  The Central Interior Ecoprovince, east of the 
coastal mountains, diverse types of forests.  The Southern Interior Mountains located in 
southeast BC contain the Columbia Mountains and associated highlands, and the Southern 
Rocky Mountains.  Ranges in elevation provide high diversity in habitat.  The Southern Interior 
Ecoprovince is the southern extremity of the Interior Plateaus.  Its dry and warm climate supports 
various habitat types from thick coniferous forest to grassland areas (Campbell et al. 1990; 
MSRM on line).   
 
In southeast British Columbia, Slocan operates in the Arrow, Kootenay Lake, and Invermere 
TSA’s (Figure 1).  These three TSA’s are found within the Southern Interior Mountains 
Ecoprovince.  Although they include the Interior rain forest of British Columbia (Interior Cedar-
Hemlock forests), they also contain dry areas such as the Ponderosa Pine and Interior Douglas-
fir BEC zones.  
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Figure 1.  Timber Supply Areas and District Boundaries – April 1, 2003.  Map from BC Ministry of 
Forest, on line @http://www.for.gov.bc.ca/
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4.0  Methods 
 
4.1  Habitat and species distribution 
 
Vertebrate species that are Blue and Red-listed by the Conservation Data Centre (CDC) were 
identified in each study area.   
 
 
Listed species of terrestrial vertebrates 
- Species habitat requirements are briefly described for each species, using reports available 
through the CDC, the Identified Wildlife Management Strategy (IWMS), COSEWIC, and peer-
reviewed and other literature.   
  
- Potential threats from forest practices were outlined. 
 
- Global ranges were described using information from Cannings et al. (1999), Campbell et al. 
(1990a, 1990b, 1997, 2001), COSEWIC (on line), Fraser et al. (1999), the Nature Serve Explorer 
(on line), and Wilson and Ruff (1999) with a focus is on North American ranges.    
 
- Categorization according to levels of stewardship responsibility was done by Bunnell and 
Squires (2004) and is available on line (BFMBC on line).    
  
- Maps of species distribution in British Columbia were developed using information from 
Campbell et al. (1990a, 1990b, 1997, 2001), Cannings et al. (1999), Fraser et al. (1999), and 
more recent information from literature and communications with experts.  Base maps were built 
in GIS using ArcView software.   
    
- For methodology of variant level maps see section 4.2. 
 
 
Listed species of aquatic vertebrates 
- Species habitat requirements were briefly described for each species, using information 
available in the literature.   
 
- Potential threats from forest practices on aquatic habitat were identified. 
 
- Maps of species distribution in British Columbia were made using data provided by the BC Fish 
Wizard (on line), information from literature and by consulting with experts.   Base maps were 
built in GIS using ArcView software.   
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4.2  Habitat projections (variant level mapping) 
 

Three species were selected to demonstrate the variant mapping process.  These include Black-
throated Green Warbler, Broad-winged Hawk, and Lewis’s Woodpecker.  Because data was most 
readily available for birds, priority for mapping was given to 14 forest-dwelling species of birds 
that occur in TSAs in which Slocan operates (Table 1).  Among these species, seven were 
recommended for variant mapping for reasons listed bellow. 

 

Table 1. Species of forest-dwelling birds that are Blue- or Red-listed in British Columbia and 
potentially occur in the TSAs and Forest Districts in which Slocan operates. 

Common name Scientific name

Bay-breasted Warbler Dendroica castanea
Black-throated Green Warbler Dendroica virens
Broad-winged Hawk Buteo platypterus
Canada Warbler Wilsonia canadensis
Cape May Warbler Dendroica tigrina
Connecticut Warbler Oporornis agilis
Flamulated Owl Otus flammeolus
Great Blue Heron Ardea herodias
Lewis Woodpecker Melanerpes lewis
Peregrine Falcon Falco peregrinus
Philadelphia Vireo Vireo philadelphicus
Sharp-tailed Grouse Tympanuchus phasianellus
Swainson's Hawk Buteo swainsoni
Western Screech Owl Otus kennicottii macfarlanei
Williamson Sapsucker Sphyrapicus thyroideus
Yellow Breasted Chat Icteria virens  
 
 
4.2.1  Species selected for variant-level mapping 
 

Black-throated Green warbler 

• Provincial breeding range restricted to the Boreal Plains Ecoprovince. 

• British Columbia includes the western extremity of the North American breeding range. 

• Associated with conifers but recently expanding into mixed forests. 

• Recently found in transitional areas between coniferous and deciduous forests. 

• Entire breeding range poorly known. 

• North American populations stable or slightly decreasing. 

• Sensitive to disturbance at nest and degradation of habitat. 

 

Broad-winged hawk 

• Provincial breeding range (1990) restricted to the Boreal plains Ecoprovince. 

• British Columbia includes the western extremity of the North American breeding range. 
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• Current breeding range (2003) greatly expanded throughout the province to include not 
only mature trembling aspen (Populus tremuloides) forests but mixed second-growth 
forests as well. 

• Protected by the British Columbia Act. 

• North American population stable to increasing. 

• Deforestation has affected local breeding pairs; chemical spraying on winter grounds in 
South America has resulted in major mortality. 

 

Lewis’s Woodpecker 

• Provincial breeding range (1990) restricted to southern one-third of province including 
southern Vancouver Island and the Lower mainland. 

• Current breeding range (2003) extirpated from Vancouver Island, most of the Lower 
Mainland, but extending north and west into the Cariboo-Chilcotin region. 

• Protected by the Federal Migratory Bird Convention Act. 

• Breeding habitat includes open canopy, shrubby understory, downed woody material, 
dead or dying trees, and abundant insects and berries. 

• Based on Breeding Bird Surveys, total North American population may have declined by 
60% since the 1960s.  Declines in British Columbia estimated at 50% over the past 100 
years. 

• Declines attributed to degradation of habitat, especially loss of standing, dead or partly 
dead trees (snags), in advanced stages of decay at nest sites. 

 

4.2.2  Alternative species 
 

Four additional species for immediate consideration could include: 

Bay-breasted Warbler 

• Provincial breeding range is restricted to Boreal Plains and Taiga Plains Ecoprovinces 
and is poorly known. 

• British Columbia includes the western extremity of the North American breeding range. 

• Breeding populations are low and very locally distributed. 

• Breeding habitat includes small mature and old-growth stands of white spruce (Picea 
glauca) interspersed with mixed woodlands. 

• The northern spruce-hardwood forests of Canada account for 90% of North American 
breeding population.   

• Degradation of breeding and wintering habitat and spraying programs for the spruce 
budworm (Choristoneura spp.) may be partly responsible for the slight declines in 
numbers reported from the North American Breeding Bird Surveys. 

 

Philadelphia Vireo 

• Provincial breeding range restricted to Boreal Plains and Taiga Plains Ecoprovinces but 
full range unknown. 

• British Columbia includes the western extremity of North American breeding range. 
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• Despite its wide distribution and abundance little is known about its life history. 

• Preferred habitat includes mixed-pure stands of trembling aspen and balsam poplar 
(Populus balsamifera balsamifera) but also nests in mixed stands of trembling aspen with 
scattered spruce patches.  Second-growth and pole-stage stands are preferred. 

• North American Breeding Bird Surveys show a slight increase in abundance in Canada. 

• Human impacts on habitats may have benefited this species. 

 

Western Screech-Owl 

• Small portion of North American breeding range occurs along coastal and south central 
British Columbia. 

• Endemic subspecies occurs on Vancouver Island. 

• Concern about interspecific competition with Barred Owl (Strix varia) range expansion. 

• Current information (2003) suggests species has expanded its range in the province and 
is more of a specialist than is the Barred Owl. 

• Populations extirpated from urbanized areas in southwest portion of the province. 

• No information on population trends for British Columbia. 

 

Williamson’s Sapsucker 

• Very small portion of the North American breeding range occurs in British Columbia with 
populations established in the Southern Interior Ecoprovince and have recently expanded 
into the southern portion of the Central Interior Ecoprovince.  Few data on populations in 
extreme southeastern British Columbia. 

• British Columbia includes the extreme northern limit of its North American range. 

• Prefers coniferous forests of Douglas-fir (Pseudotsuga menziesii), western larch (Larix 
occidentalis), and ponderosa pine (Pinus ponderosa) at moderate elevations but recently 
found in mature trembling aspen woodlands.  

• Suggested declines in populations in the Pacific Northwest from North American 
Breeding Bird Surveys but data too few to be meaningful. 

• Species can tolerate considerable human disturbance.  

 

 

5.0 Standards 
 

5.1 Validity of information 
 
In British Columbia, there are no established standards to evaluate the level of expertise of an 
‘ecologist’.  Thus, there are established standards to validate information such as species 
occurrence records.  Determining the level of expertise of a professional or naturalist depends 
greatly on their life-long experience, and cannot be standardized. The Conservation Data Centre 
relies on staff expertise, the knowledge of other experts, and common sense to ensure validity of 
information (L. Ramsey (CDC), pers. comm.).   In this project, all experts consulted were either 
representatives of the provincial government, or were recommended by representatives of the 
government.    
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5.2 Variant-level range mapping  
 
Mapping standards were developed by the Wildlife Data Centre.  They are currently under review 
by the BC Ministry of Water, Land, and Air Protection, to be established as the provincial 
standards.  Standards are as follow: 
 

• Occurrence and breeding records are compiled for selected species.  In this project, we 
used records available through the Wildlife Data Centre (WDC).  The WDC database  
contains over 4 million records province-wide, with information spanning 117 years 
(1879-2003).    

 
A database of this size allows the production of maps to demonstrate range, relative 
frequency of habitat use, relative abundance, monthly and seasonal distributions, 
breeding locations, species and seasonal "hotspots", comparisons between species or 
families (e.g., Red-breasted Sapsucker (Sphyrapicus rubber) and Red-naped Sapsucker 
(Sphyrapicus nuchalis)), and changes in distribution over time.  The magnitude of the 
database helps make reasonable assessments of change with respect to observer 
distribution and effort. 

 
• All record locations are evaluated for accuracy, and at the time of entry each is assigned 

to a 1:50,000 NTS (National Topographic System) grid.  
 

• Specific locations on occurrence and breeding records are assigned a BEC variant type.  
A “variant assignment database” is built which filters the types of variants available for 
each of the 1:50,000 NTS grid points. This greatly reduces errors in location, and 
guarantees the correct spelling of each variant code from which the maps are produced. 

 
• The “variant assignment database” is plotted in a GIS system using ArcView software.  

Further layers are added if necessary (e.g. large lakes).  
 

• The ArcView ouput are visually inspected for obvious errors, and if found, the input 
database is carefully revised.  Once obvious errors are fixed, the final range map is 
produced.  
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6.0 Results 
 

6.1 Habitat requirements and distribution of Red- and Blue-listed species 
 
Almost half (44%) of all Red- and Blue-listed vertebrates in British Columbia (excluding those 
that are extirpated) occur or are likely to occur in the TSAs and Forest Districts in which Slocan 
operates.  These include 81 taxa of terrestrial and aquatic vertebrates (Table 2 and 3).  Sevety-
seven percent of these taxa may be impacted by forest practices.  Among these: 
  

 30 are terrestrial and forest-dwelling, thus likely to be impacted by forest practices (Table 
2).   

 
 14 are not forest-dwelling, but may still be impacted by forest practices (Table 2).  Most 

are wetland species.  Forest practices may be detrimental if the water regime in wetlands 
is disturbed (draining, roads, etc.), and if nesting sites are exposed to human disturbance 
through logging of adjacent forests.  Others may be impacted by effects of pesticides or 
roads.  Details on the exact nature of threats are provided for each species in appendices 
I to X. 

 
 18 are fish.  Forest practices alter fish habitat through the removal of riparian vegetation 

and from the creation of logging roads.  The main effects are increased siltation, changes 
in water temperature and water flow, reduce input of downed wood, changes in 
productivity, and creation of barriers to movement (e.g. debris jams).   

 
Among the 63 taxa of terrestrial vertebrates (here ‘terrestrial vertebrate’ is defined as a species 
with at least a portion of its life cycle spent in a terrestrial habitat):  
   

 Eighteen have been listed within the Identified Wildlife Management Strategy (IWMS).  
The IWMS aims to preserve elements of biodiversity that are believed to be inadequately 
addressed by other components of the British Columbia Forest Practices Code, and 
recommends specific practices to help preserve those species and habitats (MWLAP on 
line).  

 
 Two are endemic to British Columbia, having their entire population within the province’s 

boundaries: the northern pocket gopher (subspecies segregatus) and the least chipmunk 
(subspecies selkirki) (BFMBC on line).  The northern pocket gopher is unlikely to be 
impacted by forest practices and their subspecific status is questionable, but the least 
chipmunk is forest-dwelling and subspecies selkirki is morphologically distinct from other 
populations.      

 
 Range of the woodland caribou, southern ecotype, is almost entirely confined (~98%) to 

British Columbia (Tinley 1999).   
 

 Fifty-three (85%) are ‘peripheral’ and have less than 10% of their global range in British 
Columbia (BFMBC on line).   

 
 Appendices I to X summarize the habitat requirements, global and local distribution, and 

potential threats from forestry practices of each species that occurs or potentially occurs 
in the TSAs and Forest Districts in which Slocan operates. 

 
 
Among the 18 taxa of aquatic vertebrates (all fish): 
 

 Eight (47%) are highly sensitive to forest practices (Table 3).  
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 Only the bull trout (Salvelinus confluentus) has been listed within the Identified Wildlife 
Management Strategy (IWMS).   

 
 Thirteen (72%) have less than 10% of their global range in British Columbia (BFMBC on 

line).   
 

 Appendices I to X summarize the habitat requirements, global and local distribution, and 
potential threats from forestry practices of each species that occurs or potentially occurs 
in the TSAs and Forest Districts in which Slocan operates. 

 
 
6.2 Potential impacts of forest practices 
 
We summarized the potential impacts of forest practices for each species, especially those that 
are forest-dwelling (appendices I to X).  However, the effects of forest practices may not be as 
explicitly described for some taxa and groups of taxa.   
 
6.2.1 Effects of forest practices on aquatic habitat 
 
Logging influences aquatic habitat through removal of riparian vegetation and roads.  The main 
effects are increased siltation, water temperature and water flow, and changes in productivity.  
Primary contributors of silt to aquatic habitats include large-scale landslides, bank erosion due to 
removal of riparian vegetation, and logging roads (Cannings and Ptolemy 1998; Miller et al. 1997; 
Porter et al. 2000).  Siltation creates water turbidity and alters bottoms of waterbodies.  It can fill 
up pools and spaces between rocks, or even entirely cover the rock bed. 
 
Riparian vegetation keeps water temperature at suitable levels for many species.  The effects of 
riparian alteration are largest in relatively small, narrow, and shallow waterbodies, such as small 
cold headwater streams.  Removal of riparian vegetation in small streams can increase water 
temperature by as much as 10 C and be especially harmful to cold-water adapted species such 
as juvenile tailed frog (Ascaphus montanus), bull trout (Salvelinus confluentus) and cutthroat trout 
(Onchorynchus clarki lewisi) (Miller et al. 1997; Porter et al. 2000).  Removal of riparian 
vegetation has other effects on aquatic habitat including reduced input of downed wood into 
waterbodies over the long-term, and increased vulnerability to predators and disturbance. 
 
 
Fish Habitat 
 
The majority of Red- and Blue-listed fish taxa in the TSAs in which Slocan operates require silt-
free, gravel areas on which to broadcast their eggs.  Since these taxa do not incubate or 
otherwise tend their eggs, sedimentation of gravel areas results in decreased egg survival and an 
overall decline in fecundity.  In areas made highly turbid from forestry-induced siltation, the 
foraging ability of fish may be inhibited through decreased algal production and subsequent 
declines in insect abundance, or, for visual-feeding taxa dependent on good light, through their 
inability to find and capture food.  Highly silted water may damage gill tissue and cause mortality 
or physiological stress (Miller et al. 1997; Porter et al. 2000).   
 
Forest practices can create more barriers to fish movement through inadequately-designed road 
culverts and debris jams.  The effects of such barriers are greatest for species of fish that migrate 
between overwintering and spawning areas.  Removal of riparian vegetation reduces input of 
downed wood into waterbodies over the long-term.  Downed wood provides habitat by creating 
large, deep pools which some species use for overwintering and cover from predators, and riffle 
areas, important habitat for juveniles.  It also creates spawning habitat because it traps gravel 
and breaks up steep areas into areas of deep pools and riffles, overall giving the stream a lower 
gradient (Miller et al. 1997; Porter et al. 2000).   
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Increases in stream temperature from removal of riparian vegetation can cause growth inhibition, 
reduced survival, increased disease and alteration of egg and juvenile development.  Removal of 
riparian vegetation results in a short-term increase in productivity with increased light levels.  
However, increased productivity in the first 20 years post-harvest is usually followed by 
production below pre-harvest levels because dense regenerating riparian vegetation does not 
permit as much light as old growth.  Over the longterm, decreased productivity results in 
decreased abundance of an invertebrate food source (Miller et al. 1997; Porter et al. 2000). 
 
 
Other vertebrates 
 
Certain vertebrates, such as the Rocky Mountain tailed frog (Ascaphus montanus) and painted 
turtle (Chrysemys picta), are not fully aquatic, but spend a large part of their life cycle in an 
aquatic environment.  Tadpoles of tailed frog remain in small, cold streams up to 5 years before 
they become adults and are able to move on land.  Just like fish, they are vulnerable to increases 
in water temperature and accumulation of silt.  Siltation reduces availability of cover from 
predation in spaces between rocks and reduces food supply (Bunnell et al. 2002).   The painted 
turtle spends most of its life in water, but nests on land.    
 
Among the Red- and Blue-listed taxa that occur in the TSAs in which Slocan operates, eight 
species breed in wetlands: northern leopard frog (Rana pipiens), western painted turtle, American 
Avocet (Recurvirostra americana), American Bittern (Botaurus lentiginosus), Forster’s Tern 
(Sterna forsteri), Sandhill Crane (Grus canadensis), Trumpeter Swan (Cygnus buccinator), and 
Western Grebe (Aechmophorus occidentalis).  These species are not forest-dwelling, but may be 
affected by forest practices.  Wetlands are dynamic and fragile systems that experience water 
fluctuations and occasional drought.  They serve a number of important functions including water 
and flood regulation in watersheds and stabilization of local climates.  About 30% of vertebrates 
in interior British Columbia depend on wetlands for survival (IWP 1998).  Forest practices may be 
detrimental if the water regime in wetlands is disturbed (draining, roads, etc.), and if nesting sites 
are exposed to human disturbance through logging of adjacent forests.   
 
 
6.2.2 Effects of forest practices on bats 
 
Bats have large home ranges for their body size and can move considerable distances between 
roost and foraging sites.  Thus, effective forest management requires more landscape-scale 
considerations than would be expected for similarly-sized mammals (Brigham and Barclay 1996).  
 
Habitat use by foraging, forest-dwelling bats has been correlated with body size and ‘wing’ 
morphology.  Larger species, like the Townsend’s big-eared bat, prefer to forage in open areas 
like clearcuts (Erickson and West 1996; Patriquin and Barclay 2003).  The greater 
maneuverability of smaller species, such as the northern long-eared myotis gleans insects from 
the tree canopy in intact forests (Brigham and Barclay 1996; Hogberg et al. 2002; Patriquin and 
Barclay 2003).  Riparian and wetland areas are important foraging habitat (Grindal et al. 1999).  
Logging that results in decreased insect abundance in riparian and wetland areas can 
substantially reduce the availability of foraging habitat (Brigham and Barclay 1996; Hayes and 
Adam 1996).  Most forest-dwelling bats depend on large decaying dead or live trees for roosting 
habitat (Parsons et al. 2003).  Level of snag retention is likely to affect bat populations that are 
forest-dwelling.  Retention of forest patches with snags and large, live, decaying trees with 
cavities, particularly patches of aspen, and methods to create less dense regenerating stands 
may be adequate to maintain forest-dwelling bats across landscapes (Crampton and Barclay 
1998; Erickson and West 1996; Hogberg et al. 2002; Swystun et al. 2001; Vonhoff and Gwilliam 
2000).   
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Table 2.  Red and Blue-listed species of terrestrial vertebrates that occur or potentially occur in 
the TSAs and Forest Districts in which Slocan operates.  
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Common name Scientific name BC status1 IWS2 COSEWIC3 Responsibility4 Confirmed5 Observed6 Habitat6

FOREST-DWELLING
Amphibians

Coeur d’Alene Salamander Plethodon idahoensis Blue SC P1 AR, KL
Rocky Mountain Tailed Frog7 Ascaphus montanus Red IWS E P1 KL

Reptiles

Western Skink Eumeces skiltonianus Blue SC P1 AR, KL, KM
Western yellow-bellied Racer Coluber constrictor Blue IWS NaR P1 AR, KM

Birds
Bay-breasted Warbler Dendroica castanea Red P1 FN, SJ
Black-throated Green Warbler Dendroica virens Blue P1 SJ FN MA
Broad-winged Hawk Buteo platypterus Blue P1 SJ FN
Canada Warbler Wilsonia canadensis Blue P1 FN, SJ
Cape May Warbler Dendroica tigrina Red P1 FN, SJ
Connecticut Warbler Oporornis agilis Red P1 FN, SJ
Flamulated Owl Otus flammeolus Blue SC P1 IN, KM

Great Blue Heron Ardea herodias Blue P1
RV, AR, KL, 

IN, KM QU
Lewis Woodpecker Melanerpes lewis Blue IWS P1 AR, IN, KM KL

Peregrine Falcon Falco peregrinus anatum Red T P2 KM SJ, MA, QU
Philadelphia Vireo Vireo philadelphicus Blue P1 FN, SJ MA

Sharp-tailed Grouse
Tympanuchus phasianellus 
columbianus Blue P2 VA, QU, KM IN

Swainson's Hawk Buteo swainsoni Red P1 KM IN
Western Screech Owl Otus kennicottii macfarlanei Red E P1 KL AR, KM

Williamson Sapsucker
Sphyrapicus thyroideus 
thyroideus Blue P1 KM

Mammals

Fisher Martes pennanti Red IWS P2

FN, SJ, MA, 
VA, QU, 
RV, KM AR, KL, IN

Fringed Myotis Myotis thysanodes Blue IWS SC P2 KM

Not confirmed



Grizzly Bear Ursus arctos Blue IWS SC P2

VA, QU, 
RV, KM, 

AR, KL, IN
Least Chipmunk Tamias minimus selkirkii Red Ende. IN

Northern Long-eared Myotis Myotis septentrionalis Blue P1 FN
SJ, MA, RV, 

IN
Red-tailed Chipmunk Tamias ruficaudus simulans Blue P1 AR

Rocky Mountain and California 
Bighorn Sheep

Ovis canadensis canadensis,

FN, SJ, MA, 
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and Ovis canadensis 
californiana Blue IWS P1

RV, AR, IN, 
KM

Townsend's Big-eared Bat Corynorhinus townsendii Blue SC P2 KM, AR, KL 

Wolverine Gulo gulo luscus Blue SC P2

FN, SJ, MA, 
VA, QU, 
RV, KM, 

AR, KL, IN
Woodland Caribou                  
(boreal ecotype) Rangifer tarandus Blue T P1 FN, SJ

Woodland Caribou                  
(northern ecotype) Rangifer tarandus Blue T-SC

FN, SJ, MA, 
VA, QU, KM

Woodland Caribou                  
(southern ecotype) Rangifer tarandus Red T L3

QU, RV, 
AR, KL, IN

NOT FOREST-DWELLING
Amphibians

Great Basin Spadefoot Toad Spea intermontana Blue T P1 KM
Northern Leopard Frog Rana pipiens Red E P1 KL IN9

Reptiles

Great Basin Gopher Snake
Pituophis melanoleucus 
deserticola Blue IWS T P1 KM, AR

Western Painted Turtle9 Chrysemys picta Blue NaR P1
KM, AR, KL, 

IN 
Western Rattle Snake Crotalus viridis Blue NaR P1 KM

Birds
American Avocet Recurvirostra americana Red P1 KL KM



 

American Bittern Botaurus lentiginosus Blue IWS P2
FN, QU, 

AR, KL, KM
SJ, VA, RV, 

IN MA
American White Pelican8 Pelecanus erythrorhynchos Red IWS NaR P1 VA, QU

Bobolink Dolichonyx oryzivorus Blue IWS NaR P1
KM, AR, KL, 

IN
Burrowing Owl Athene cunicularia Red E P1 KM
Brewer's Sparrow8 Spizella breweri breweri Red IWS P1 KM
California Gull Larus californicus Blue P1 VA, QU
Canyon Wren Catherpes mexicanus Blue NaR P1 AR
Foster's Tern Sterna forsteri Red DD KL

Lark Sparrow
Chondestes grammacus 
strigatus Red KM

Le Conte's Sparrow8 Ammodramus leconteii Blue P1 SJ FN

Long Billed Curlew Numenius americanus Blue IWS V P2
RV, KL, IN, 

KM VA, QU
Nelson's Sharp-tailed Sparow Ammodramus nelsoni Red NaR P1 SJ FN
Prairie Falcon Falco mexicanus Red IWS NaR P1 KM AR, KL, IN

Sandhill Crane8 Grus canadensis Blue IWS NaR P2
FN, VA, 

QU, IN, KM SJ, MA

Short-eared Owl8 Asio flammeus Blue SC P2 KL, KM
FN, SJ, VA, 
QU, AR, IN MA, RV

Surf Scoter8 Melanitta perspicillata Blue P1/L1 FN, SJ
Trumpeter Swan8 Cignus buccinator Blue IWS FN, SJ MA, VA
Upland Sandpiper Bartramia longicauda Red P2? SJ

Western Grebe8
Aechmophorus occidentalis 
occidentalis Red IWS P1 KL

White-throated Swift Aeronautes saxatalis Blue IWS P1 AR, IN, KM

Mammals

Badger Taxidea taxus jeffersoni Red E P1
AR, KL, IN, 

KM
Great Basin Pocket Mouse Perognathus parvus Blue Ende. KM

Northern Pocket Gopher
Thomomys talpoides 
segregatus Red Ende. KL

Plain Bison Bison bison bison Red T SJ
Spotted Bat Euderma maculatum Blue SC P1 KM
Wood Bison Bison bison athabascae Red T FN, SJ

Western Small Footed Myotis
Myotis ciliolabrum 
melanorhinus Blue P1 KM
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1 Provincial status designated by the Conservation Data Centre (CDC online).  Blue=’vulnerable’; Red=’endangered’ or 
‘threatened’. 
2 IWS=Identified Wildlife Species designated by the BC Ministry of Water, Land and Air Protection under the BC Forest 
and Range Practices Act (MWLAP, online). 
3 National status designated by the Committee on the Status of Endangered Wildlife in Canada (COSEWIC online).  
E=’Endangered’; SC=’Special Concern’; T=’Threatened’; NaR=’Not at Risk’. 
4 Level of stewardship responsibility according to extent of global range in BC: P1=’peripheral’ taxa with < 10% global 
range occurring over < 30% of BC; P2=’peripheral’ taxa with < 10% global range occurring over > 30% of BC; L1=taxa of 
high stewardship responsibility, 30-50% of global range in BC; L2= taxa of high stewardship responsibility, 50-70% of 
global range in BC; L3= taxa of high stewardship responsibility, 70-90% of global range in BC; L4= L3= taxa of high 
stewardship responsibility, 100% of global range in BC (i.e. ‘endemic’) (Bunnell et al. 2004; Bunnell and Squires 2004; 
BFMBC, online).  
5 Taxa was confirmed breeding in the management area.  Management areas are: FN=Fort Nelson TSA; FSJ=Fort St 
John TSA; MA=Mackenzie TSA; V=Vanderhoof Forest District; Q=Quesnel TSA; RV=Robson Valley TSA; KM=Kamloops 
TSA; AR=Arrow TSA; KL=Kootenay Lake TSA; IN=Invermere TSA. 
6 Taxa listed by CDC for Timber Supply Area (TSA), breeding not confirmed (CDC on line).  Observed=taxa recorded 
within TSA but breeding not confirmed.  Habitat=taxa not observed in TSA, suitable breeding habitat is available in TSA.   
7 Adult stage is forest-dwelling, but juvenile is aquatic. 
8 Not forest-dwelling but may be indirectly impacted by forest practices. 
9 Was extirpated from area.   
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Table 3.  Red and Blue-listed species of fishthat occur or potentially occur in the TSAs and Fore
Districts in which Slocan operates.  Specifications on habitat and impacts of forestry are adapte
from Porter et al. (2000).Delete the L3 from arctic grayling 

Common Name Scientific Name BC status1 IWS2 COSEWIC3 Respons.4 Confirmed5

Sensitivity to 
Forest 

Practices Temp.6
Spawn. 
Habit. 7 Habita

Arctic Cisco Coregonus autumnalis RED P1 FN High x
Arctic Grayling Thymallus arcticus RED MA High x

FN, SJ, MA, 

st 
d 

 
1 Provincial status designated by the Conservation Data Centre (CDC online).  Blue=’vulnerable’; Red=’endangered’ or 
‘threatened’. 
2 IWS=Identified Wildlife Species designated by the BC Ministry of Water, Land and Air Protection under the BC Forest 
and Range Practices Act (MWLAP, online). 
3 National status designated by the Committee on the Status of Endangered Wildlife in Canada (COSEWIC online).  
E=’Endangered’; SC=’Special Concern’; T=’Threatened’; NaR=’Not at Risk’. 
4 Level of stewardship responsibility according to extent of global range in BC: P1=’peripheral’ taxa with < 10% global 
range occurring over < 30% of BC; P2=’peripheral’ taxa with < 10% global range occurring over > 30% of BC; L1=taxa of 
high stewardship responsibility, 30-50% of global range in BC; L2= taxa of high stewardship responsibility, 50-70% of 
global range in BC; L3= taxa of high stewardship responsibility, 70-90% of global range in BC; L4= L3= taxa of high 
stewardship responsibility, 100% of global range in BC (i.e. ‘endemic’) (Bunnell et al. 2004; Bunnell and Squires 2004; 
BFMBC, online).  
5 Taxa was confirmed breeding in the management area.  Management areas are: FN=Fort Nelson TSA; FSJ=Fort St 
John TSA; MA=Mackenzie TSA; V=Vanderhoof Forest Distrcit; Q=Quesnel TSA; RV=Robson Valley TSA; KM=Kamloops 

Juv. 
t8 Oxy.9 k-Sel.10 Grav.11 Mov.12 Silt.13 Feed.14 Bent.15 Fall Spawn.16 CWD17

x x x x x
x x x x x x

x x x x x x x
x x x x x x x x

x x x
x x x x x
x x x x

P1 FN Low x x
P1 FN, SJ Low x x

ucichthys BLUE P1 FN High x x x x x x x
ountain Sucker Catostomus platyrhynchus BLUE NAR P1 KM High x x x x x x
inespine Stickleback Pungitius pungitius RED P1 FN Medium x
earl Dace Margariscus margarita BLUE P1 FN Medium x x x
horthead Sculpin Cottus confusus BLUE T P1-D2 AR High x x x x x x
pottail Shiner Notropis hudsonius RED P1 FN Low x x

Umatilla Dace Rhinichthys umatilla RED SC 
L1 - D1 (Kettle 

R. pop.) AR Medium x x x x

Westslope Cutthroat Trout Oncorhynchus clarki lewisi BLUE P1
RV, KM, AR, 

KL, IN High x x x x x x x x

White Sturgeon Acipenser transmontanus RED L1
VA, QU, RV, 

AR, KL Medium x x

Bull Trout Salvelinus confluentus BLUE IWS L2

VA, QU, RV, 
KM, AR, KL, 

IN High x x
Burbot Lota lota RED L1 KL High x
Chiselmouth Acrocheilus alutaceus BLUE NaR P1-D1 AR, IN Medium
Cisco Coregonus artedi RED P1 FN Medium x

SC P1 Medium xColumbia Mottled Sculpin Cottus bairdi BLUE
Emerald Shiner Notropis atherinoides RED
Goldeye Hiodon alosoides BLUE
Inconnu Stenodus le
M
N
P
S
S
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TSA; AR=Arrow TSA; KL=Kootenay Lake TSA; IN=Invermere TSA. 
6 Low tolerance for high temperatures that may result from removal of riparian vegetation. 
7Spawn in small creeks and headwaters - the most altered aquatic habitat type after logging. 
8 Juveniles reared in small creeks and headwaters - the most altered aqua
 9 Intolerant of low oxygen; therefore susceptible to siltation or any 

tic habitat type after logging. 
decreases in flow speed resulting from forest practices. 

10 k-selected reproduction - long generation times, delayed sexual maturity, resulting in slow recovery of populations that 
have declined due to forest practices. 
11 Broadcast spawning; require silt-free gravel areas for spawning, which may be unavailable due to post-logging 
sedimentation. 
12 Extensive movements which may be inhibited by logging road culverts or debris jams. 
13 Intolerant to siltation - high levels of turbidity result in physiological stress or mortality. 
14 Visual feeding; not adapted to low light levels, thus foraging ability may be inhibited by post-logging siltation. 
15 Primarily benthic and may be killed by increased flow due to logging. 
16 Spawns in fall and eggs may be destroyed by floods in fall that are constrained to the immediate watercourse by 
stream-side snowpack. 
17 Requires downed wood for cover from predators.  Instream downed wood declines over time when riparian areas are 
harvested. 
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6.3  Variant mapping 
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rd records (breeding and non-breeding) were used to assign a set of associated BEC 
(“variant assignment database”) to the Black-throated Green Warbler, Broad-winged 

wk, and Lewis’s Woodpecker (Appendix XI).  Outputs from the “variant assignment database” 
w the confirmed occurrences and breeding sites (Figures 1a, 2a, 3a), and the projected 

utions of occurrences and breeding ranges (Figures 1b, 2b, 3b).  Confirmed and predicted 
es overlap, demonstrating that the variant assignment database is accurate. 

presented here, all available data have been incorporated.  The variant level 
ction does indicate the variants in which the species has sometimes bred.  Current land-use 

ctices in the variant may either encourage or reduce breeding opportunities.  For example, 
sed fire suppression and urbanization, the Lewis’s Woodpecker is not as abundant in 

we rn British Columbia as it once was. 
 
 
6.4 List of experts consulted 
 
Interv th Risk Conference held in Victoria, 
British Columb he conference brought together a large number of 
provin n re listed in Appendix XII.
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Figure 1b.  
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Figure 2 b.  
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7.0  Contribution to the Slocan Forest Products Sustainable 
Forest Management Framework 

 
 

Resources for monitoring are limited and managers must set priorities or focus on monitoring 
uestions that present greater uncertainty and risk.  This project is specific to Criterion 1 of 
locan’s SFM plan - species richness and its associated values are sustained within the 
anagement unit.  It provides background information and data to help select useful measures 
ndicator species) and rank monitoring questions focussed on habitat provision.  Generally, the 
roject contributes to Slocan’s SFM plan by locally assessing current conditions and identifying 
sues related to ‘species of vertebrates at risk’ and associated features.  This facilitates 
elineation of what is known from what is not known.  These steps help clarify the management 
bjectives, state the right monitoring questions and set priorities, and identify the management 
lan and practices to meet those objectives (BFMBC on line, Houde 2003).      

ssessing current conditions 

e researched the most recent data, and locally updated available information to determine 
urrent knowledge on the species of vertebrates ‘at risk’ in Slocan’s operational areas.  Although 
formation on rare species is often scarce, we specified important gaps for some of those.  
formation is presented primarily at a local level to outline for managers with issues specific to 
eir management unit.  

ools 

onfronted by limited records on Red and Blue-listed species, we recommend a data-driven 
rocess to predict species distribution.  Building habitat projections from field data ensures the 
roduction of 
anagement for biodiversity requires a process to map the distribution of habitat and of known 
ccurrences of species to facilitate the design of model-based inferences for monitoring 
urposes.  Until recently, most mapping projects for species of concern in British Columbia have 
lied on ‘best guess’ information on distribution, seasonal habitat requirements, natural history, 

reeding biology, and population trends.  Detailed regional and specific information is required for 
 clear understanding of each species life history requirements and forms the critical base for 
abitat map models.   

ver the past 30 years or so an impressive digital database has been amassed from information 
 the public domain for 625 vertebrate species in British Columbia.  For the first time, species’ 
aps can be prepared that are generated from “real” data that is both historical and current.  The 
atabase is housed with the Centre for Wildlife Studies in Victoria.  Eventually, all terrestrial 
pecies with narrow ecological requirements and niches, restricted breeding ranges, weak links in 
eir life history, declining populations, and sensitive to human disturbance should be mapped.   

entifying issues 

 terms of local issues, we addressed the concept of stewardship responsibility (Bunnell et al. 
004a; Dunn 1999).  Stewardship responsibility can be measured by the degree to which a taxa 
ccurs within a political jurisdiction - either the portion of its global range or its population.  For 
xample, the global range of the Red-listed Coeur d’Alene salamander extends from Revelstoke, 
outh to northwest Montana and northern Idaho.  Approximately 50% of its global range occurs in 

bia and thus the province is responsible for about 50% of the world’s Coeur d’Alene 
alamanders.   Stewardship responsibility can help set priorities on monitoring questions and 

management objectives, and help select focal species for monitoring programs. 
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Most Red- and Blue-listed species (85%) that occur in Slocan’s operating areas are those for 
which the province’s stewardship responsibility is low.   Less than 10% of their global range or 

anada 
 

al range, 
opulation trend, historical range, and whether a species distribution is disjunct or continuous will 

s conservation value.   For example, if the global range of a 
pecies is small, or if the population is declining in British Columbia and throughout its entire 

0% 

s.   

ssigning high conservation value needs to consider taxa that are not at risk, or Yellow-listed in 
ritish Columbia.  Some populations of Yellow-listed species are declining and may remain 

e they are relatively common and abundant.  For example, Blue Grouse 
ndragapus obscurus) is a Yellow-listed species, with 70% of its global population that occurs 

ritish 

 

population extends into British Columbia (BFMBC on line; Bunnell and Squires 2004).  These 
‘peripheral’ species are rare in the province mostly because they are at the edge of their 
geographic range.  Despite  provincial ‘at risk’ status, many of these, like the Blue-listed C
Warbler and Philadelphia Vireo, are considered to be secure throughout the rest of their range in
North America (Nature Serve, on line).  Others, like the American Avocet, are expanding their 
range into British Columbia. 
 
Some ‘peripheral’ species are of high conservation value.  The context that surrounds a species 
should be carefully examined when setting priorities on monitoring questions, especially in 
relation to rare peripheral species.   Factors such as the life history, size of glob
p
help establish a peripheral specie
s
range, conservation value may be high.  Grizzly bear has a holarctic distribution – less than 1
of its world distribution is in British Columbia.  However, its former range in North America has 
decreased drastically because of Euroamerican settlers.  It is now confined mostly to Alaska and 
Northwestern Canada.  In this context, British Columbia has a large responsibility for this specie
 
A
B
unnoticed becaus
(De
along the coast and in the southern half of the province.   Monitoring data from the North 
American Breeding Bird Survey suggests that the population has been declining throughout its 
range in British Columbia (Sauer et al. 2003).  Knowledge as to whether the Blue Grouse is 
actually declining and the reasons for possible declines are limited.  Thus, Blue Grouse may be of 
high conservation value because population trend data suggest long-term decline, and B
Columbia has high stewardship responsibility (Bunnell et al. 2004).   Investigating the suspected 
long term population trends of Yellow-listed species will help identify issues, and assign priorities
to monitoring objectives and questions. 
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