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INTRODUCTION 
 
Approaches to biodiversity conservation are many and can be variously categorized.  A dichotomy is 
often made between ‘ecosystem management’ and species-focused management, though the two are often 
inextricably linked.  Ecosystem management is based on the premise that management toward a healthy, 
‘functioning’ ecosystem is an effective and holistic way to conserve biodiversity, and has been touted as a 
less wasteful approach than the previous era of intensive single-species management (Grumbine 1997).  
However, the approach has been vigorously debated to the point where it is now generally considered to 
be more of a management philosophy than an operational approach (Simberloff 1998; Rauscher 1999).   
 
Thus, there is continued interest in species-focused management as an approach toward biodiversity 
conservation.  The central problem in species-focused management concerns the choice of species on 
which to focus, since it is highly impractical and probably unnecessary to focus on all species.  Concepts 
like ‘indicator’, ‘umbrella’, and ‘keystone’ species have been developed and used to varying degrees of 
acceptance (Simberloff 1998).  Lambeck’s (1997) ‘focal’ species approach implicitly encompasses all of 
these concepts, and has been successfully applied (e.g. Freudenberger and Brooker 2004).  Lambeck’s 
approach requires identifying ‘focal’ species as those most sensitive to the major habitat changes induced 
by land-use practices like forestry or agriculture.  The habitat requirements of focal species then can be 
used to derive management practices, for example, guidelines on the amounts and configuration of dead 
wood, shrubs, stands of old growth, or other habitat structures and processes required to maintain healthy 
populations in logged forests.  The efficacy of practices can only be assessed by monitoring the responses 
of the focal species for which they were intended to help.   
 
The focal species approach encompasses the umbrella species concept as it is based on the assumption 
that management for the habitat requirements of the most sensitive or area demanding species will cover 
the requirements of similarly threatened but less affected species (Roberge and Angelstam 2003).  Several 
definitions of the indicator species concept have been proposed - species whose abundance predicts that 
of other species, of certain environmental conditions like soil types, or of large-scale ecological processes 
like fire regimes and global climate change (reviewed in Lindenmayer et al. 2000).  However, more 
generally the concept is applied to species that are expected to respond to changes in certain habitat 
functions, structures and compositions.  Thus, under Lambeck’s approach, focal species which are 
monitored by definition become ‘indicator’ species since positive changes in their abundance and 
reproduction can indicate that management practices designed to provide habitat worked well.  The 
keystone species concept has been much confused in the literature, however, a relatively stable definition 
has distilled from some rigorous debate – a species that has a disproportionately large effect on its 
community, with respect to its biomass or abundance (Power et al. 1996).  ‘Keystoneness’ can be 
assessed either in terms of the species’ contribution to its community, or by the changes in community 
productivity which would result from extinction of the species (Hurlbert 1997).  Within the focal species 
approach, keystone species make good indictor and umbrella species (Simberloff 1998).  For example, 
keystone species like woodpeckers create cavities in trees which are subsequently used by many other 
bird and mammal species.  Woodpecker abundances can be used to indicate whether management 
practices are maintaining adequate amounts of tree species in the decay states required by woodpeckers.  
Providing for these requirements is expected to meet the needs of the many other species which depend 
on excavated cavities.  
 
Planning for sustainable forest management requires logging practices designed to better meet the habitat 
needs of species, and monitoring to determine whether these practices have been effective.  Currently in 
British Columbia, forest companies and provincial ministries rely on provincial ‘Red’ and ‘Blue’ lists 
when determining which species merit special attention in Sustainable Forest Management Plans.  
However, most (~65%) of the province’s Red- and Blue-listed species are considered to be ‘peripheral’ to 
BC, meaning that just the geographic range peripheries of these species extend into BC, such that the 
species is much more common elsewhere.  Many provincially-listed species are not globally or even 
regionally threatened (Bunnell et al. 2004a; Bunnell and Squires 2004).  Such a bias toward so-called 
‘peripheral’ species exists because the NatureServe ranking system used to create provincial ranks is 
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based primarily on the number of occurrences (i.e. rarity) (Harcombe 2000).  Though six other criteria are 
used, including population size and trend, these are often correlated with local rarity such that the most 
locally rare species are ranked at highest risk (Bunnell et al. 2004a).  Widespread concern has been 
expressed about the way in which species, the periphery of whose range extends into political 
jurisdictions, have influenced the conservation priorities of those jurisdictions (e.g., Atwood 1994; Avery 
et al. 1995; Dunn et al. 1999; Gärdenfors 2001; Hunter and Hutchinson 1994).  Conservation effort can be 
deflected from species for which the province has significant global stewardship responsibility, while 
attention is focused on ‘peripheral’ species ranked into high-risk categories.   
 
Based on previous work (Dunn et al. 1999; Carter et al. 2000), Bunnell et al. (2004b) have proposed an 
approach to choose species on which to expend conservation effort based on two criteria: 1. ‘stewardship 
responsibility’, and 2. ‘concern’.  The degree of stewardship responsibility depends on the level of global 
concentration within the jurisdiction for which stewardship is being assessed (e.g., British Columbia).  
High levels of concentration reflect high levels of stewardship responsibility.  For example, the entire 
global population of a taxon endemic to BC is found within the province – therefore, the province has 
100% stewardship responsibility for its endemic taxa.  ‘Concern’ can be assessed using population trend, 
threats from activities that can be mitigated (e.g. forestry), and life history traits or other characteristics 
that confer inherent vulnerability, such as a small global range.  A species of highest priority for 
conservation is one that is declining, inherently vulnerable, or under threat and one for which the province 
has high stewardship responsibility. 
 
Effective plans efficiently expend resources for species conservation that confer the largest contribution 
to overall goals of biodiversity conservation.  Thus, focal species can be those of conservation concern, 
and those which may indicate the effects of forest practices, or species which fall into both categories.  In 
order for monitoring of focal species to be cost-effective, species chosen should be easily sampled, well-
distributed, and provide information that can be used to guide forest practices (Hannon and McCallum 
2004).  However, some species may not be easily-sampled or distributed well enough to provide useful 
information from large-scale, multi-species monitoring programs.  Rather than ignore rare or otherwise 
difficult to survey species of conservation concern, a wiser approach for such species may be to develop 
management practices and monitoring programs at more localized scales (Venier and Pearce 2004).   
 
In this report, species of conservation concern in northeastern BC were identified from information on 
population trends, threats to breeding populations, and stewardship responsibility.  Species which may be 
negatively affected by forest practices were identified from information available in the literature.  Survey 
data collected in the region was used to distinguish those species that are distributed well enough to be 
easily sampled in a large-scale monitoring program, from those that are rare, inconspicuous, or otherwise 
difficult to survey.  The former were compiled into a list of species to include in large-scale, multi-species 
monitoring programs, while the latter are species for which localized and perhaps species-specific 
planning and monitoring can be developed.  The result is a list of focal bird species, some of which merit 
attention in sustainable forest management plans, as ‘indicators’ to monitor the effectiveness of forest 
practices, and  additionally, as species of conservation concern in northeastern BC. 
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METHODS 
 
An Excel database was created of bird species that occur in northeastern BC.  A species was included in 
the database if it occurred in at least one of the following Timber Supply Areas: Prince George, Dawson 
Creek, Fort St. John, or Fort Nelson.  Taxa considered to be extirpated, accidental or hypothetical were 
not included.  Occurrence data were obtained from range maps, and from the BC Conservation Data 
Centre’s Species Explorer website (http://a100.gov.bc.ca/pub/eswp/).  The conservation status of each 
species was added to the database at the provincial (BC Conservation Data Centre), national (Committee 
on the Status of Wildlife in Canada, Species at Risk Act), and international (International Union for the 
Conservation of Nature, Natureserve) levels.  For all forest-dwelling species, habitat preferences and 
negative sensitivity to forest practices were summarized from the literature.  Stewardship responsibility 
was assigned to all species based on visual assessment of range maps, or less commonly, using 
information on population size (Table 1).   
 
Table 1. Stewardship responsibility rankings assigned to bird species based on proportion of global 
range or population occurring in BC.   
 
Stewardship Rank % of species’ global range or 

population occurring in BC 
% of BC over which species’ 
range extends 

   
Very low < 10 < 5 
Low, peripheral to BC < 10 < 30 
Low, widespread in BC < 10 > 30 
Intermediate 11 - 29  
Moderately High 30 - 49  
High 50 - 74  
Very High 75 - 99  
Endemic 100  
 
Threats to species were assessed from several risk-ranking systems.  Species that may be globally at risk 
were identified from the IUCN Red-list, the NatureServe G1 (‘Critically Imperiled”) and G2 
(“Imperiled”) lists, and from those listed under the federal Species at Risk Act (SARA).  Locally at-risk 
species were identified from the Conservation Data Centre’s ‘Red List’.  All Red-listed species were 
considered to be at risk of local extirpation.  Bird species were also assigned to one of four ‘threat’ 
categories using the US Partners in Flight (PIF) priority ranking system 
(http://www.rmbo.org/pif/pifdb.html).  The US PIF assigns continental scores and regional scores to 
species within PIF Bird Conservation Regions (BCRs).  Three PIF Bird Conservation Regions occur in 
northeastern BC: Northwest Interior Forest, Boreal Taiga Plains, and Northern Rockies.  Threats to 
breeding populations have been scored for each species by PIF on a scale of low 1 to high 5 for each 
BCR.  Species with PIF scores of 5 in at least one BCR were ranked as ‘very highly threatened’, those 
with PIF scores of 4 in at least two BCRs were ranked as ‘highly threatened’, and those with PIF scores of 
3 in one BCR were ranked as ‘moderately threatened’.  Species with PIF scores of 1 or 2 were assigned to 
the ‘low threat’ category.   
 
Information on population trends was gathered from available literature.  Relatively extensive trend 
information for landbirds is available through the Breeding Bird Survey (BBS) (http://www.mbr-
pwrc.usgs.gov/bbs/bbs.html), so a method was developed to rank bird species into population trend 
‘concern’ categories (Table 2) using BBS data at the survey-wide and provincial scales.  The magnitude 
and statistical significance of the trend estimate, and the BBS credibility measure 
(http://www.pwrc.usgs.gov/BBS/) were used to determine the direction and relative likelihood of the 
trend at each spatial scale (i.e. ‘decreasing’ versus ‘possibly decreasing’, Table 2).   
 

http://www.rmbo.org/pif/pifdb.html
http://www.mbr-pwrc.usgs.gov/bbs/bbs.html
http://www.mbr-pwrc.usgs.gov/bbs/bbs.html
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Table 2.  Criteria for assigning categories for population trends following categorization at the survey-
wide and provincial scales using Breeding Bird Survey population trend data (1966-2005) for bird 
species native to British Columbia. 
 

Concern Category Survey-wide Trend Provincial Trend 
Highest  Decreasing Decreasing 
High Decreasing1 Decreasing or Stable 
Moderate Possibly Decreasing or Stable2 Possibly Decreasing or Stable 
Low Increasing or Stable Increasing or Stable 
Lowest Increasing Increasing 
Unknown in BC, declining survey-wide Decreasing Unknown 
Unknown in BC, stable-increasing 
survey-wide 

Stable or Increasing Unknown 

1 Two exceptions: Yellow Warbler and Black-capped Chickadee – increasing survey-wide, decreasing in British 
Columbia. 
2 Five exceptions:  Red-winged Blackbird – decreasing survey-wide, probably increasing in British Columbia; Barn 
Swallow and Bank Swallow – increasing survey-wide, possibly decreasing in British Columbia; Red-eyed Vireo – 
probably increasing survey-wide, possibly decreasing in British Columbia; Common Yellowthroat – possibly 
decreasing survey-wide, increasing in British Columbia. 
 
Rankings for stewardship responsibility, threats, and population trends were used to identify species of 
conservation concern for northeastern BC.  Species of conservation concern which have been identified in 
the literature as being negatively sensitive to forest practices were compiled into a list of focal species for 
sustainable forest management planning.  Finally, data on the relative abundance for each focal species 
was used to distinguish species abundant enough for inclusion in large-scale monitoring programs. Focal 
species which were rarely detected or otherwise difficult to survey were compiled into a separate list since 
these may require localized, specialized, or species-specific monitoring programs.  Data on relative 
abundance was collected using off-road point-counts and line transects by the author in the Dawson Creek 
TSA in 2007, and from Preston et al. (2006), who used roadside point-counts in the Dawson Creek and 
Fort St. John TSAs.  Figure 1 outlines the criteria used to select focal species for large-scale and species-
specific monitoring.   
 Stewardship Responsibility 

Threats 
Population Trends 

Species of Conservation Concern 

Sensitivity to Forest Practices 

Focal Species 

Relative abundance from surveys 

Species for large-
scale monitoring 

programs 

Species requiring 
special monitoring 

programs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Criteria used to select focal species for monitoring in sustainable forest mangement 
planning. 
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RESULTS  
 
Of the 218 bird species that regularly occur in northeastern BC, 184 species breed there, 5 species over-
winter but do not breed there, and 29 species migrate through the area.  The edges of the geographic 
ranges of an additional 32 species extend to the vicinity of northeastern BC, and thus, these species may 
occur there sporadically, or with very few occurrences.   

Species that may be globally at-risk include the SARA-listed Rusty Blackbird, the IUCN-listed Olive-sided 
Flycatcher , and 15 species that appear to be declining over a significant portion of their global range (Table 3).  
No species are listed as either ‘critically imperiled’ or ‘imperiled’ by the NatureServe ranking system.  Three 
species are recovering or have recovered from previous large-scale population declines: Trumpeter Swan, Bald 
Eagle, and Peregrine Falcon.  Five species that regularly occur in northeastern BC have been Red-listed by the 
BC CDC.  An additional three provincially Red-listed species occur rarely in northeastern BC – Peregrine 
Falcon, Swainson’s Hawk, and Yellow Rail.  Using the PIF scores for threats to breeding, no species were 
categorized as ‘highly threatened’ or ‘threatened’, but 49 species were categorized as ‘moderately threatened’.   
Provincial stewardship responsibility scored as ‘moderately high’ or greater for eleven species that regularly 
occur in northeastern BC.  These results are shown in Figure 2.   
 
A total of 37 species that regularly occur in northeastern BC have been identified in the literature as being 
negatively sensitive to forest practices.  Data on relative abundance collected between 2002 and 2007 in 
the Dawson Creek and Fort St. John Timber Supply Areas revealed that 26 of these species are likely to 
be abundant enough in the area for inclusion in large-scale, multi-species monitoring programs (Figure 2).  
Most of these 26 species are of conservation concern due to declining population trends or threats to 
breeding populations.  Three of these species – Dusky Grouse, Hammond’s Flycatcher, and Varied 
Thrush – may be threatened or declining, and are of high provincial stewardship responsibility.  Two of 
these species – Barrow’s Goldeney and Macgillivray’s Warbler – are not declining and did not score 
highly for threats to breeding under the PIF ranking system, but are of high provincial stewardship 
responsibility.  Ten species which are relatively abundant in northeastern BC, and which have been 
identified as being negatively sensitive to forest practices, are not otherwise of conservation concern 
(Figure 2).  Finally, 11 species have been identified as being negatively sensitive to forest practices, but 
are either rare in northeastern BC, have irruptive populations (Red Crossbill, White-winged Crossbill), or 
are otherwise difficult to survey (Boreal Owl) and so may require specialized or species-specific 
monitoring programs. 
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American Three-toed Woodpecker Pacific-slope Flycatcher 
Bald Eagle Peregrine Falcon (Red) 
Bay-breasted Warbler (Red) Purple Finch 
Black-backed Woodpecker Red Crossbill 
Blackpoll Warbler Red-breasted Sapsucker 
Black-throated Green Warbler Ruffed Grouse 
Dusky Grouse Rusty Blackbird (SSC) 
Boreal Chickadee Sharp-tailed Grouse 
Boreal Owl Short-eared Owl 
Brown Creeper Spruce Grouse 
Canada Warbler Swainson's Hawk 
Cape May Warbler (Red) Swainson's Thrush 
Clay-colored Sparrow Townsend's Solitaire 
Common Nighthawk Townsend's Warbler 
Connecticut Warbler (Red) Varied Thrush 
Golden-crowned Kinglet Western Tanager 
Hammond's Flycatcher Western Wood-Pewee 
Hermit Thrush White-tailed Ptarmigan 
Le Conte's Sparrow White-winged Crossbill 
Least Flycatcher Wilson's Warbler 
Nelson's Sharp-tailed Sparrow (Red) Winter Wren 
Northern Hawk Owl Yellow-bellied Flycatcher 
Northern Pygmy-Owl Yellow-headed Blackbird 
Olive-sided Flycatcher (IUCN) Upland Sandpiper (Red) 
Ovenbird  
 

Black Tern 
Black-billed Magpie 
Brown-headed Cowbird 
Common Nighthawk 
Dusky Grouse 
Eastern Kingbird 
Lesser Scaup 
Northern Pintail 
Orange-crowned Warbler 
Purple Finch 
Red-breasted Sapsucker 
Rufous Hummingbird 
Surf Scoter 
Vesper Sparrow 
White-winged Scoter 

Declining Population Trend Threatened 

Bald Eagle 
Barrow's Goldeneye 
Dusky Grouse 
Hammond's Flycatcher 
Macgillivray's Warbler 
Pacific-slope Flycatcher 
Red-breasted Sapsucker 
Rufous Hummingbird 
Townsend's Warbler 
Varied Thrush 
White-tailed Ptarmigan 

 

Stewardship Responsibility 

 

 

Negative Sensitivity to Forest Practices 

American Three-toed Woodpecker  

Rare or otherwise difficult to survey Relatively abundant – large-scale monitoring 

Barrow’s Goldeneye  
Black-backed Woodpecker  
Black-throated Green Warbler 
Dusky Grouse 
Golden-crowned Kinglet 
Hammond's Flycatcher 
Least Flycatcher  
Macgillivray's Warbler 
Olive-sided Flycatcher  
Orange-crowned Warbler 
Ovenbird  
Pileated Woodpecker  
Swainson's Thrush  
Varied Thrush  
Winter Wren  

Bay-breasted Warbler  
Blue-headed Vireo  
Brown Creeper  
Boreal Owl 
Cape May Warbler 
Pacific-slope Flycatcher 
Red Crossbill 
Red-breasted Sapsucker 
Townsend's Warbler 
White-breasted Nuthatch 
White-winged Crossbill 

Black-and-white Warbler 
Downy Woodpecker 
Hairy Woodpecker 
Mountain Bluebird 
Mountain Chickadee 
Northern Flicker 
Red-breasted Nuthatch 
Red-eyed Vireo 
Tree Swallow  
Yellow-bellied Sapsucker 

Conservation Concern 

Yes No 

Figure 2.  Species of conservation concern in northeastern British Columbia.  For species categorized as threatened and 
listed by risk-ranking systems, rankings are given in brackets after the species name: ‘Red’ = BC CDC Red-listed 
(‘endangered’) species, ‘IUCN’ = IUCN Red List of Endangered Species, and ‘SSC’ = Species of Special Concern 
under the federal Species at Risk Act.  Bolded species are declining or threatened, and of high stewardship 
responsibility. 
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DISCUSSION 
 
Given that resources for species conservation are limited, sustainable forest management plans and other 
conservation efforts must wisely choose species on which to focus effort.  Limiting focal species for 
planning and monitoring in sustainable forest management to provincially Red- and Blue-listed species 
will likely result in wasteful allocation of efforts.  Most provincially ‘at risk’ taxa are at their range edge 
in the province, while few taxa for which the province has high global stewardship responsibility are 
included on provincial or national lists.  Further, some of the species most threatened by forest practices, 
like the Brown Creeper, Black-backed and Three-toed Woodpeckers, are not provincially listed.   
 
Given budget limitations, it may not be possible to include all focal species identified in this report in 
management planning and monitoring for sustainable forestry in northeastern BC.  Instead, it is 
recommended that transparent decisions be made on which species to include, and most importantly, 
which to not include.  For example, managers may choose focal species on the basis of conservation 
concern, regardless of sensitivity to forest practices, to contribute to broader conservation efforts in 
monitoring and planning.  Thus species like the Bald Eagle, White-tailed Ptarmigan, and Rufous 
Hummingbird might be included in monitoring programs.  Alternatively, managers may choose to focus 
efforts only on species that are negatively sensitive to forest practices.  For the data used in this study, this 
decision would mean that only two of the eight species – the Cape May Warbler and Bay-breasted 
Warbler - currently prioritized by forest companies and land-use planners in northeastern BC would be 
chosen as focal species.  Another decision can be made as to whether or not to include species which are 
negatively sensitive to forest practices, but are not otherwise of conservation concern.  In northeastern 
BC, these species include the Northern Flicker, Yellow-bellied Sapsucker, and Tree Swallow.  Since the 
flicker and sapsucker excavate cavities which are likely used by many other species, forest management 
planning which includes provisions for the habitat of these two species would likely benefit many other 
species.  The Tree Swallow is probably not a keystone species, and thus the implications of excluding it 
as a focal species may be less than that for either the flicker or sapsucker.  The key point is that the 
implications of not including some species be evaluated before decisions are made regarding their 
exclusion from planning and monitoring efforts.   
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