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Executive Summary 
 

This report summarizes the Species Accounting System and coarse-filter analyses of impacts of forest 
planning and practice over the three DFAs of Canfor’s tenure in northeastern BC – TFL 48, Fort St John 
TSA and Fort Nelson TSA.  There are three broad objectives: 
 

1) For the Species Accounting System, to report for vertebrates
2
 statistically significant associations 

with BEC variant or with particular habitat types for each and to report species ranked 1 or 2 
within any goal of the provincial conservation framework, noting the DFA in which those species 
are known or suspected to occur. 
 

2) For coarse-filter analyses of the impacts of forest planning and practices, to note key findings of 
the analyses. 
 

3) To describe recommended improvements to practice derived from coarse-filter analyses. 
 
For each major functional group we summarize: the priority with the provincial conservation framework, 
the proportion of the species’ range occurring in British Columbia (global responsibility) and results of 
statistical tests of preference for particular habitat types and BEC variants across the three northeastern 
DFAs.  Groups treated include: 

 Group 1 – habitat generalists 

 Group 2 – strong associations with particular habitat types (e.g., old conifer) 

 Group 3 – dependence of specific habitat elements 
o 3c – cavity users 
o 3dw – dependent on down wood 
o 3u – understory, including shrubs under canopy 
o 3w and 3r – require wetlands or riparian areas 

 Group 4 – highly localized, often specialized habitats 

 Group 5 – habitat distribution may be as important as amount of habitat 

 Group 6 – non-forested habitat 
 
Among birds, three broad groups of species are inadequately monitored by the current methodology of 
Breeding Bird Surveys (BBS): 
 

 Owls – the specified period of BBSs is too late in the year to adequately sample owls; moreover, 
call-playback approaches are more effective. 

 Cavity-users, particularly woodpeckers – are inadequately sampled partially because many 
species are quiet during the specified survey period and partially because the roadside 
methodology does not work well for some species.  Call play-back and forest-interior sampling 
yield more observations. 

 Wetland and riparian associations – are not adequately sampled by roadside counts. 
 
For these groups of species, coarse-filter analyses of the impacts of forest planning and practice are 
challenged by sparse data – particularly for the owls of Group 3c and wetland associates.  We summarize 
key findings of coarse-filter analyses for all Groups, except 1 and 6 that are not monitored.  In some 
instances, findings are necessarily limited.  Findings for wetland associates cannot be extended beyond:  
 

 Northeastern British Columbia contains abundant wetlands and possibly the richest vertebrate 
wetland fauna in the province, over 80% of which prefer smaller wetlands. 

 

 Because these wetlands are so numerous, so variable in size and so widely scattered, a general 
approach is not apparent. 

                                                 
2
 Key findings for non-vertebrates are summarized when these were related to the Species Accounting System.  A more complete 

treatment on non-vertebrates is found in Kremsater and Bunnell (2009). 
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 Implementation monitoring is important to assess the proportion of small wetlands potentially 
affected by practice; if that proportion is significant it should be followed by effectiveness 
monitoring of practices potentially affecting wetlands and their inhabitants. 

 
We conclude by noting six ways of improving forest planning and practice as derived from the Species 
Accounting System and coarse-filter analyses:  

 
1. In retention patches <10 ha, guidelines for retained wildlife trees should be tree sizes >23 cm 

dbh, and patch wise densities of 3 per ha.  Greater densities of small snags also should be 
retained.  

2. Anchor points for retention should acknowledge potential limitations (e.g., older mixed wood, 
hardwoods >23 cm dbh; conifer trees >30 cm dbh). 

3. Waste management guidelines should ensure that a few larger conifer pieces (>17.5 cm 
diameter; random, not top- end, diameter) are retained where stand conditions permit; pieces >2 
m long.  

4. Pieces of down wood >17.5 cm diameter (random) should not all be piled; some should be left 
scattered on site.   

5. On TFL 48, harvest scheduling should be evaluated to determine its likely impact on old mixed 
wood and the potential for modification.  Note that analyses of data from Fort St John, and 
potentially Fort Nelson, on what constitutes mixed wood should guide any decision. 

6. Implementation monitoring should assess the proportion of small wetlands potentially affected by 
practice; if that proportion is significant it should be followed by effectiveness monitoring of 
practices potentially affecting wetlands and their inhabitants. 
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1   Introduction 
This report is a summary report.  It summarizes the Species Accounting System and coarse-filter 
analyses of impacts of forest planning and practice over the three DFAs of Canfor’s tenure in 
northeastern BC – TFL 48, Fort St John TSA and Fort Nelson TSA.  There are three broad objectives: 
 

1) For the Species Accounting System, to report for vertebrates
3
 statistically significant 

associations with BEC variant or with particular habitat types for each and to report species 
ranked 1 or 2 within any goal of the provincial conservation framework, noting the DFA in 
which those species are known or suspected to occur. 

 
2) For coarse-filter analyses of the impacts of forest planning and practices, to note key findings 

of the analyses. 
 
3) To describe recommended changes to practice derived from coarse-filter analyses. 

 
Field data were available for many of the vertebrates and statistically significant associations with BEC 
variant or with particular habitat types could be evaluated for many species.  These statistical tests are 
based on 7 years of Breeding Bird Survey routes in TFL 48, 4 years in the Fort St John TSA, and 3 years 
in Fort Nelson.  Field data were not available for non-vertebrates and their locations were not as 
specifically defined.  Treatment of non-vertebrates is brief, summarizing major findings.   Details of 
treatment of approaches to coarse-filter analyses are found in Bunnell and Kremsater (2009c) and 
Bunnell et al. (2009b,c,d); details are not repeated here.  Key findings of analyses are summarized from 
these and other reports (e.g., Kremsater and Bunnell 2009a,b).  Recommended changes in practice 
based on these findings are summarized. 

 
2   The Species Accounting System for the northeastern British Columbia 
The three Canfor tenures in northeastern British Columbia are TFL 48, Fort St. John TSA, and Fort 
Nelson TSA.  Together they and the intervening spaces encompass about 18 million ha in the 
northeastern corner of the province.  The Species Accounting System (SAS) acknowledges the 
complexity and the high costs of monitoring by creating a self-correcting system that adds detail as detail 
appears required.  As presented here, the system treats terrestrial vertebrates on these three Canfor 
tenures.  Non-vertebrate species are included as data permit (see Kremsater and Bunnell 2009).  
Examination of the species groups below indicates that these are applicable to many species other than  
vertebrates.  The system itself is intended to:  

 
1) estimate approximate amounts and location within a DFA of suitable habitat for all

4
 forest-

dwelling vertebrates; 
2) permit ‘scaling up’ of monitoring findings over an entire DFA, providing estimates of the amount of 

suitable habitat, including where and when, over the entire area; 
3) provide credence to indicators assessing ecosystem representation and habitat by evaluating 

species’ associations with those measures; 
4) provide trend estimates for species (as data are accumulated); 
5) focus more expensive effectiveness monitoring on areas of greatest uncertainty; and 
6) be self-correcting

5
 thereby increasing the credibility of the system as data are acquired.  

 
The approach assigns species to the least costly form of monitoring appropriate to the species’ natural 
history.  The accounting system incorporates five groups of species determined by their response to 
forest practice and their accessibility to monitoring.  The five monitoring groups are:  
 

                                                 
3
 Key findings for non-vertebrates are summarized when these could be related to the Species Accounting System. 

4
 Group 4 species are an exception because their habitat is too finely discriminated to be included in GIS layers.  For these species 

specifically designed guidelines are being created so appropriate action can be undertaken when that habitat is encountered in the 
field. 
5
  This is not self-correcting like a self-cleaning oven; effort is required to update the system on the basis of new data as it is 

acquired.  The format of the system, however, encourages and permits correction. 
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Group 1 – generalists, species that inhabit many habitat types; 
Group 2 – species that can be statistically assigned broad habitat types as defined within VRI (e.g. young  

    hardwoods, older conifer stands); 
Group 3 – species with strong dependencies on specific habitat elements (e.g. snags or understory), so  
     may be useful in effectiveness monitoring; 
Group 4 – species restricted to highly localized, often specialized habitats; and 
Group 5 – species for which patch size and connectivity are considered important.  
 
Group 6 is included for completeness.  It contains species known or expected to occur in the area, but 
that are not dependent upon forested environments and are not monitored. 
 
Developing credible assignments of species to these groups has the compelling advantages of including 
all forest-dwelling, terrestrial vertebrate species and associating species with the least costly form of 
monitoring.  Once there is confidence in the assignment of species to groups, focal species can be 
selected that are most informative for particular questions about the impacts of forest practices.  
Accounting groups are addressed individually below. 
 
Boundaries between classes are necessarily arbitrary and influenced by natural history features (primary) 
and the approach to monitoring (secondary).  Current group membership is summarized in sections 
below.  Membership is based on available local data and assessment by experts.  The number of years of 
data underlying tests differs across areas (7 years for TFL 48, 4 years for the Fort St John TSA, 3 years 
for the Fort Nelson TSA).  All vertebrates believed present within the three DFAs are included, with 
emphasis on those that are forest dwelling.  The monitoring design must include the ability to continually 
inform assignment to groups (i.e., improve the efficiency of monitoring) while evaluating success in 
meeting the goal of sustaining native species richness.  By including BEC variant in the monitoring design 
it is easier to evaluate which species are accommodated within the non-harvestable land base (NHLB) 
and to focus monitoring.   
 
We treat each accounting group individually below.  Details for each group are provided in separate 
tables.  Definitions in the Tables are the same for each group, so are defined here.  Groups are 
designated as 1 through 6 (as above) and may be accompanied by modifiers (see Table 1). 
 
Table 1.  Groups and their modifiers as used in the Species Accounting System.  Groups shaded gray 

were tested statistically from data collected on site (as were many of those designated generalist or 2:all). 

 
Group 

Group 
Modifier 

 
Description 

1 Forest type generalist various Uses habitat type modifier when species occurs commonly in that habitat 

2 Habitat type; most 
often forested

1
 

NV Non-Vegetated upland: less than 5% vegetation cover; includes roadsides, 

oil and gas developments (excludes lakes, rivers and ponds) 

 NT Non-treed upland or wetland: less than 10% tree cover; includes tundra, 

wetland, and other sparsely treed sites such as non-commercial brush 
(NCBR)  

 RD Recent Disturbance: 0 to 30 yrs old; too early in succession to classify 

confidently as mixed wood, hardwood- or conifer- leading 

 H1 Young Hardwoods: 31 to 90 yrs old; at least 75% hardwood 

 H2 Old Hardwoods: >90 yrs old; at least 75% hardwood 

 MW1 Young Mixed Wood: 31 to 90 years old; neither hardwoods nor conifers 

attain 75% 

 MW2 Old Mixed Wood: >90 yrs old; neither hardwoods nor conifers attain 75% 

 C1 Young Conifers: 31 to 140 yrs old; at least 75% conifer 

 C2 Old Conifers: >140 yrs old; at least 75% conifer 

 open Open areas of low vegetation, may only be a single tree present 

 R Riparian forest - streams, lakes and rivers; not wetlands  

 all uses All forested types, but little NT or NV 

3 Habitat elements c Cavity sites are critical 
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 dw Down Wood large pieces are critical 

 r strong affinity for Riparian of streams, rivers and larger lakes (>5 ha) 

 u Understory, often shrubs, is critical 

 w strong affinity for Wetlands or small lakes (<5 ha) 

4 Localized habitats various Habitat modifier indicates generic constraints 

5 Distribution important various Uses habitat type modifier when species occur commonly in that habitat 

6  Non-forested a Alpine, subalpine and forest-tundra ecotone 

 cl Cliffs or banks 

 gr Grasslands 

 isl Islands, may not be vegetated 

 mm Man-made – includes buildings as well as agricultural habitats 

   
1
 Water was classified, but because it was not sampled directly associations cannot be tested and are not reported. 

 
Individual species may be assigned to ,two groups, in which case the first group has primacy.  This 
happens most often for Group 3 species.  For example, the yellow-bellied sapsucker may be designated 
3c/MW1,H2.  That indicates the species’ preferred habitat is young mixed wood and old hardwoods, but 
before using the simplifying approach of tracking only those forest types, we first need to evaluate 
whether forest practices are sustaining cavity sites in those forest types.  That is Group 3 can be 
considered ‘2 plus’ where the habitat type is the simplest stratum, but practices within the type must be 
considered.  Another example is ‘1/2:RD’ which indicates that the species is a generalist with respect to 
forest type, but within forest types prefers early seral stages (recently disturbed).  In tables following, 
group affiliation is reported under ‘SAS Group’. 
 
Statistical tests could be applied only to habitat types derived from VRI (shaded types of Table 1).  Tests 
were applied to both VRI and BEC variant and are based on observed versus expected values for 
individual types or BEC variant using the Bonferroni correction.  Water was classified, then removed from 
statistical tests because it was not sampled directly.  For comparison across DFAs, the same nine VRI 
classes are employed across all three DFAs (For TFL 48, Fort St John TSA  and Fort Nelson TSA).  We 
evaluated the utility of discriminating between conifer- and hardwood-leading in young and old mixed 
wood.  There was no utility in TFL 48 or the Fort St John TSA (e.g., fewer statistical associations were 
documented with that discrimination than without it (352 versus 504 for Fort St John).  Current 
observations suggest that with further data from Ft Nelson TSA, greater statistical distinction between 
hardwood- and conifer-leading mixed wood will be apparent.  Tests are possible only for bird species, 
because only birds were sampled by a design permitting testing.  Observations for other groups are 
based on opportunistic sampling and literature.  
 
Descriptions of columns in summary tables follow. 
 
Common name:  Current common names are used. 
 
Prio (Conservation Priority):  The conservation priority as ranked within the provincial conservation 
framework.  There are 6 potential ranks with 1 = highest and 6 = lowest.  The province ranks each 
species within three broad goals for conservation (Bunnell et al. 2009a).  These are:  
1 = To contribute to global efforts for species conservation.  Goal 1 recognizes that some widespread 
species may occur only sparsely in British Columbia but are under threat throughout their range.  It is 
intended to ensure that some provincial resources are assigned to conserving species globally at risk, 
even when these are widely distributed.  
2 = To prevent species from becoming at risk.  Goal 2 is intended to be proactive and provide early 
detection of threats, thereby reducing the need for costly recovery actions.  It is facilitated by including all 
native species in assessments of priority, rather than focusing solely on those already ‘at risk’.   
3 = To maintain the richness of native species.  Goal 3 represents efforts to sustain all native species, 
even when only jurisdictionally rare and abundant elsewhere.  It ensures that challenging, jurisdictionally 
rare species will not be ignored in pursuit of Goal 2. 
The highest ranked goal is reported including the goal (1,2 or3 in parentheses) under which it ranked 
highest.  High ranks of either 1 or 2 are highlighted red. 
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GR (Global responsibility):  Global responsibility is the estimated percentage of the species’ range or 
population size that occurs within the province, and can help guide ranking within the goals.  That 
percentage is reported in 7 classes: 
1 = low; 3 to 10% of the global population occurring in less than 30% of the province 
2 = low; less than 10% of the global population occurring in more than 30% of the province 
3 = intermediate, 11-29% of the global population 
4 = moderately high; 30-50% of the global population 
5 = high; 51-74% of the global population  
6 = very high; 75-99% of the global population 
7 = very high endemic; 100% of the global population 
 
In some instances, further distinction was possible and a further class is employed: 
0 = low; less than 2% of the global population occurring in less than 30% of the province 
 
Note: the province has since altered the official reporting of stewardship to rank endemic as 1 and low, 
<30% of the province has 1 (reversing the rank order); 0 has been dropped, leaving only 7 classes.  
Classes reported here are the initial classes as estimated by Bunnell et al. (2006).

6
  

 
 
SAS Group: Is the group within the Species Accounting System to which the species is assigned.  Groups 
are the six described above with modifiers of Table 1.  Where a species is assigned multiple groups, the 
first is the primary assignment.  For example, the olive-sided flycatcher may be designated 1/2;C2,C1 
indicating the species is a generalist (Group 1) found in most forest types, but current data suggest it is 
more likely to be encountered within conifer stands (there is no statistically significant preference). 
 
BEC variant:  The most preferred variant is reported only when there is a statistically significant 
preference (p < 0.05) in bold; or near significant relation (p < 0.10).  Because DFAs encompass different 
variants, analysis required testing of different variants within DFAs.  Available data permitted the tests 
following: 
TFL 48:  5 variants – BWBSmw1, BSBSmwk, ESSFmv2, ESSFmk2, SBSwk2  
Fort St John TSA:  6 variants – BWBSmw1, BWBSmw2, BWBSwk2, ESSFmv4, SWBmk, SWBmks 
Fort Nelson: 3 variants – BWBSmw2, BWBSdk2, SWBmk 
 
2.1  Group 1 – generalists   
Generalists are species that inhabit many habitat types or respond positively to forest practices.  The 
designation ‘generalist’ refers to the habitat type or the broadest level of classification.  For example, the 
barred owl is assigned 3c/1.  That indicates that during monitoring, the species must first be recognized 
as a cavity nester (3c) and success in maintaining it depends foremost on planning and practices 
designed to sustain cavity sites.  However, with respect to forest type the species is a generalist (SAS 
Group 1) and will select cavity sites in virtually any broad forest type.  We consider 47 species occurring 
within the area to be habitat generalists (Table 1).  The European starling is exotic and excluded from 
Table 1 but is an uncommon habitat generalist in the area.  The American tree sparrow is transient in the 
region, appearing irregularly and also is excluded. 
 

Few of these species need to be monitored because they either benefit from forest 
practices or occur across a wide range of forest cover types. 

 
Relative abundance differs somewhat across the three Canfor tenures in northeastern BC, but when 
habitat generalists occur they typically occur commonly.  For example, of the 47 species designated 
generalists for TFL 48, only 6 are casual; 20 are considered common and 21 uncommon.   Only 6 of 47 
habitat generalists rank 1 or 2 within the provincial conservation framework for at least one Goal.  The 
highest ranking is 2 and consistently occurs within Goal 2, which is intended to be proactive and avoid 

                                                 
6
   Bunnell, F.L., L. Kremsater, and I Houde.  2006.  Applying the concept of stewardship responsibility in British Columbia.  Report 

to Conservation Planning Tools Committee BC Biodiversity Strategy. 189 pp. 
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declines in species before they become difficult to recover (e.g., dusky, formerly blue grouse; rufous 
hummingbird) or if provincial data on status and trend are sparse (e.g., porcupine).  The grizzly bear also 
ranks highly in Goal 3 – to maintain native species richness within the province.   It has been designated 
‘SC’ by CoSEWIC, as has the wolverine.  Other habitat generalists have not been evaluated by 
CoSEWIC or have been evaluated and found ‘not at risk’: golden eagle, red-tailed hawk, black bear, 
Canada lynx, and gray wolf.  Several habitat generalists show statistical preferences for specific variants 
(Table 2); a few are found disproportionately in a particular habitat type. 
 
Table 2.  Vertebrate species designated as habitat generalists in northeastern BC.  Modifiers of Group 1 
describe habitats in which these generalists are commonly found in each DFA, or designate an important 
habitat attribute (e.g., 6cl or cliff for golden eagle).  Statistically significant associations are in bold (p < 

0.05).   

   Group 1 modifier BEC Variant 

Common Name Prio GR TFL 48 FSJ FN TFL 48 FSJ FN 

American Crow 6 2    BWBSmw1   

American Robin 6 2 NT,H2   BWBSmw1 BWBSmw1  

Black-billed Magpie 6 2    BWBSmw1   

Brown-headed Cowbird 5 2    BWBSmw1 BWBSmw1  BWBSmw2 

Calliope Hummingbird 4 3 H1,MW1 H1,MW1 H1,MW1 BWBSmw1    

Chipping Sparrow 5 2 NT NV C1 ESSFmv2    

Common Grackle 6 1 6mm 6mm 6mm     

Common Raven 5 2 NT C1 C1 BWBSmw1 BWBSmw2   

Common Redpoll 4 2      BWBSmw2  

Dark-eyed Junco 5 2 NT  C1 SBSwk2 ESSFmv4 SWBmk  

Dusky Grouse 2(2) 5 RD RD RD     

Golden Eagle 4 2 6cl 6cl 6cl     

Great Horned Owl 6 2 H2, MW2 H2, MW2 H2, MW2     

Hoary Redpoll 6 2       

Long-eared Owl 4 2 3w 3w 3w     

Olive-sided Flycatcher 2(2) 2 RD,C1 C2,C1  ESSFwk2    

Pine Siskin 5 2 NV,NT MW1 C2 SBSwk2 BWBSmw1  

Red-tailed Hawk 6 2         

Rufous Hummingbird 2(2) 5    SBSwk2     

Spotted Sandpiper 6 2 3w 3w 3w BWBSmw1     

Townsend's Solitaire 5 3         

Vesper Sparrow 2(2) 2         

Black Bear 6 2         

Bushy-tailed Woodrat 5 4         

Canada Lynx 4 2         

Common Shrew 6 2         

Coyote 6 2 6mm 6mm 6mm      

Deer Mouse 6 2         

Dusky Shrew 6 2         

Heather Vole1 6 1         

Golden-mantled Ground 

Squirrel 

5 1 C2/6a C2/6a C2/6a      

Gray Wolf 3 2         

Grizzly Bear 2(2,3) 2         

Least Chipmunk 3 1         

Least Weasel 4 2         

Long-tailed Vole 6 4  RD       

Long-tailed Weasel 6 2         

Mountain Lion 6 2         

Northern Bog Lemming 4 2 6a 6a 6a      

Porcupine 2(2) 2         

Pygmy shrew 6 3 3w 3w 3w      
Red Fox 6 2 open open open      
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Short-tailed weasel 6 2 1 1 1      

Southern  Red-backed 

Vole 

4 2 1 1 1      

Striped Skunk 6 2       

Western Jumping Mouse 6 2 open Open,RD open    

Wolverine 3 2  1     

 
 
 
2.2  Group 2     
Group 2 species are those that can be accounted for by forest type and for which no other element of 
habitat use dominates the appropriate monitoring approach. 
 
Table 3.  Vertebrate species occurring in northeastern British Columbia that can be accounted for solely 
by habitat type (Group 2).  Statistically significant associations are in bold (p < 0.05).   

 

Common 
Name 

 Group 2 Modifier BEC Variant 

Pri GR TFL48 FSJ FN TFL 48 FSJ FN 
American Redstart 6 2 NT,H2 H1,MW2 H1,H2 BWBSmw1 BWBSmw1 BWBSmw1 

Bald Eagle 6 4 C2 C2 C2    

Baltimore Oriole 4 1 H,R H,R H,R    

Bay-breasted Warbler 2(3) 1 MW2 H H2,MW2    

Black-and-white Warbler 4 1 NT,NV,R H1,NT,R MW,R BWBSmw1   

Blackpoll Warbler 6 2 NT,C1 NT,C1 C1,NT ESSFwk2   

Black-throated Green 

Warbler 

2(2) 1 NV,C2 H2,MW2 [C2.MW]  BWBSmw1  

Blue-headed Vireo 4 3 NT,C1 MW2,H2 H1,MW1    

Bohemian Waxwing 6 2 R R MW1,R    

Broad-winged Hawk 4 0 H H H    

Cape May Warbler 2(3) 1 MW2 NT,MW MW1,H1    

Clark's Nutcracker 5 3 C absent absent    

Evening Grosbeak 2(2) 2 NV,MW2 H2,MW2 H1 BWBSmw1   

Gray Jay 6 2 Nt,C1 C1,MW2 C1,C2  BwBSmw2  

Great Gray Owl 4 2 C C C    

Hammond's Flycatcher 6 4 MW2 C1,C2 H2,NT SBSwk2  BWBSdk1 

Hermit Thrush 6 2 NT,C1 H1,NT C1,C2 ESSFwk2   

Least Flycatcher 6 2 H2,NT H1,H2 H1,H2 BWBSmw1 BWBSmw1 BSBWdk2 

Magnolia Warbler 6 2 MW2,H2 MW1,H2 RD,HMW2  BWBSmw1  

Merlin 6 2 MW2,NT MW2 MW2    

Northern Hawk Owl 5 2 C2,R/3c,w C2,R/3c,w C2,R/3c,w    

Ovenbird 4 1 H2,H1 H1,H2 H2,H1 BWBSmw1 BWBSmw1 BSBSmw2 

Pacific-slope Flycatcher 2(2) 4  H1,MW2     

Philadelphia Vireo 2(2) 1 H2,MW2 H2,RD H1,HMW1   BWBSmw2 

Pine Grosbeak 6 2 NT,C C2 C1 ESSFwk2   

Purple Finch 2(2) 2 C C2 H1    

Red Crossbill 2(2) 2 C2 C2 C1 ESSFmv2  SWBmk 

Rose-breasted Grosbeak 5 1 H2 H2,H1 H2,RD BWBSmw1 BWBSmw1 BWBSmw2 

Ruby-crowned Kinglet 6 2 C1,C2 C1,C2 C2,C1 ESSFmv2 BWBSmw2 SWBmk 

Ruffed Grouse 2(2) 2 3dw/MW 3dw/MW 3dw/MW    

Sharp-shinned Hawk 6 2 all all all    

Steller's Jay 6 3 C C absent    

Townsend's Warbler 6 5 C2 MW1,MW2 C1 ESSKwk2   

Varied Thrush 6 4 C2,C1 C2,C1 C2,MW2 EESFwk2 ESSFmv4 BWBSdk2 

Warbling Vireo 6 2 NT,MW2 H1,MW1 NT,H2 BSBSmw1 BWBSmw1 BWBSdk2 

Western Tanager 6 3 MW2,H2 H2,MW1 MW1,H2 BSBSmw1 BWBSmw1 BWBSdk2 

Western Wood-Pewee 2(2) 2 H2 all NV,MW2 BWBSmw1 BWBSmw1 BSBSmw2 

White-winged Crossbill 6 2 NT,NV C2,MW1 H1,C2 ESSFmv2 BWBSmw2 BWBSdk2 
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Yellow-rumped Warbler 6 2 C1,NT C2,C1 C2,C1 ESSFmv2  SBWmk 

Hoary Bat 2(2) 2 C C C    

Northern Flying Squirrel 5 2 MW2,C2/3c MW2,C2/3c MW2,C2/3c    

Red Squirrel 5 2 C1,C2/3c MW2,C2/3c C1,C2/3c ESSFmv2 BWBSmw2  

 
 
Among vertebrates, 41 species can be accounted for solely by forest type.  Not all species are present on 
each of the northeastern DFAs.  Although red squirrel and northern flying squirrel frequently use cavities, 
use is not consistent and they have been assigned to Group 2.  Additional species can be accounted for 
by forest type provided practices are retaining other key requirements.  They are initially accounted for 
within Group 3 (§2.3).  Some cavity-users, for example, show strong affinities for particular forest types 
(Table 4), as do several understory associates (Table 5).  These species, however, will breed in the 
preferred forest type only if cavity sites or appropriate understory are available.  For that reason, within 
the accounting and monitoring program they are first addressed as cavity users or understory associates 
to ascertain the likelihood of their presence, and are included in Group 3.  The northern hawk owl 
sometimes uses cavities, but that use is opportunistic and only about one-third of nests are reported from 
cavities.  It is assigned to Group 2 (Table 3). 
 

Most Group 2 species can be usefully monitored by GIS ‘table look-up’ of the amounts 
and distribution of the appropriate habitat type. 

 
As expected among species responding strongly to forest type, most (25/42) show statistically significant 
associations to habitat type in at least one DFA.  Most Group 2 species are uncommon or casual.  For 
example, of the 41 species associated with forest type that occur within TFL 48, 20 are uncommon and 6 
are casual.  The ability to track habitat of less common species primarily by GIS is cost effective.  Eight
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of these species rank 2 within Goal 2 (proactive); two rank 2 within Goal 3 (maintain species richness).  
The latter two species are uncommon or casual within the DFA.   
 
2.3  Group 3 
Group 3 consists of species with strong dependencies on specific habitat elements (e.g. cavity sites or 
understory, including shrubs).  Species assigned to Group 3 sometimes show strong affinities for 
particular forest types.  They can be accounted for or monitored directly by forest type, provided forest 
practices are not gradually reducing the specific habitat element required (e.g., cavity sites, shrubs under 
canopy, suitable wetlands).  That is, practices must first be evaluated before associations with forest type 
are employed.  It is for this reason that these species are assigned to Group 3 rather than Group 2.  It is 
also for this reason that readily monitored species in this group can be particularly useful in effectiveness 
monitoring.  We recognize four broad subgroups responding to particular habitat elements that can be 
modified by forest practices: cavity users, down wood associates, understory associates and wetland plus 
riparian associates. 
 

The association of Group 3 species with particular habitat elements is sufficiently critical 
that practices affecting these elements must be assessed.  Provided these practices 
sustain the element, many of these species can then be monitored as for Group 2 – 
tracking appropriate habitat types.  These species can contribute to effectiveness 
monitoring of specific practices (e.g., appropriate size of retained wildlife trees).  Periodic 
follow-up implementation monitoring is important to ensure that appropriate practices are 
being maintained.  
 

Cavity users 
A total of 40 bird and mammal species likely to occur within northeastern BC use cavities as nest or den 
sites more than 50% of the time, often 100% (designated 3c,Table 4).  Other species use cavities more 
opportunistically (e.g., common grackle, harlequin duck, Pacific-slope flycatcher, northern hawk owl).  The 
record of the red-breasted sapsucker from the Fort Nelson TSA likely represents a vagrant.  Cavity-using 

                                                 
7
 Nine, if you include ruffed grouse, which we designate 3dw. 
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bats are poorly known and their presence is most often inferred rather than documented.  Not all species 
listed in Table 4 use conventional cavities.  The bats and brown creeper use cracks in or behind deeply 
furrowed bark as well as conventional cavities.  The trees they seek, however, are similar to those 
providing cavity sites.  Note that the fisher and marten are included here.  Cavities as den sites are 
important for these species and need to be considered.  Some literature, however, argues that habitat 
distribution is important for these two species and that even if den sites were available the species would 
not inhabit the landscape where habitat was inappropriately distributed.  For that reason they are 
considered a Group 5 species with habitat distribution as potentially the most limiting habitat feature. 
 
Table 4.  Vertebrate species occurring in northeastern British Columbia that use cavities more than 50% 
of the time (Group 3c).   Statistically significant associations are in bold (p < 0.05).   

   Group 3c modifier BEC Variant 

Common Name Prio GR TFL 48 FSJ FN TFL 48 FSJ FN 

American Kestrel 2(2) 2 open open open    

American Three-toed 

Woodpecker  

6 2 NT,C1 C2,MW2 C1     

Barred Owl 6 2 1 1 1     

Barrow's Goldeneye 1(2) 5 to 6 R R R     

Black-backed  

   Woodpecker 

6 2 C2 C2 C2     

Black-capped Chickadee 5 2 MW2 H1,MW1 H1,H2 BWBSmw1 BWBSmw1 BWBSmw1 

Boreal Chickadee 5 2 C1,C2 MW2,C1 C1,C2     

Boreal Owl 3 2 H2,MW2 H2,MW2 H2,MW2     

Brown Creeper 1(2) 2 C2 C2,MW2 C2     

Bufflehead 6 2 R R R    

Chestnut-backed  

   Chickadee 
2(2) 5 H H absent     

Common Goldeneye 1(2) 2 R R R      

Common Merganser 5 2 R R R     

Downy Woodpecker 5 2 H2,H1 H2,H1 H2,H1     

Hairy Woodpecker 5 2 H2,MW2 H2,MW2 H2,MW2     

Hooded Merganser 6 2 w w w     

House Wren 5 2 1 1 1     

Mountain Bluebird 4 2 open NT,NV open      

Mountain Chickadee 6 3 C C C      

Northern Flicker 6 2 NV,RD H,MW MW1,NT      

Northern Pygmy Owl 1(2) 3 C2 C2 C2      

Northern Saw-whet Owl 6 2 C2,MW2 C2,MW2 C2,MW2      

Pileated Woodpecker 3 2 MW2 MW H2,C1      

Red-breasted Nuthatch 6 2 MW2 MW C2,MW2      

Red-breasted Sapsucker 6 2 absent absent     

Tree Swallow 2(2) 2 C C NT,C1      

Vaux's Swift 2(2) 4 R,6mm R,6mm R,6mm      

Violet-green Swallow 5 2 open open C1      

White-breasted Nuthatch 4 2 H2,MW2 H2,MW2 H2,MW2      

Winter Wren 6 2 C2 C2,MW2 MW2,C1 ESSFwk2 ESSFmv4   BWBSmw2 

Yellow-bellied  

  Sapsucker 

 2 NT,MW2 MW1,H2 MW2,H2 BWBSmw1 BWBSmw1 BWBSdk2  

Big Brown Bat 6 2 H2,MW2 H2,MW2 H2,MW2     

California Myotis 2(2) 3 C2 C2 C2      

Little Brown Myotis 5 2 H2,MW2 H2,MW2 H2,MW2      

Long-eared Myotis 2(2) 3 C2 C2 C2    

Long-legged Myotis 2(2) 3 C2 C2 C2      

Northern Myotis 2(2) 1 H2,MW2 H2,MW2 H2,MW2      

Silver-haired Bat 2(2) 2 H2,C2 H2,C2 H2,C2      

American Marten 2(2) 2 C2,H2 C2,H2 C2,H2      

Fisher 2(3) 2 H2,C2 H2,C2 H2,C2     
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Breeding Bird Surveys record most cavity users poorly, so few statistically significant associations with 
either habitat type or BEC variant were established.  Where records were adequate (e.g., black-capped 
chickadee, winter wren, yellow-bellied sapsucker) associations are evident.  The majority of cavity using 
species are uncommon.  On TFL 48 only 9 of 39 species occur commonly; 14 are uncommon and 16 are 
casual – the bats, however, have been inadequately surveyed.  A high proportion (15/39 = 38%) rank 
highly within the provincial conservation framework. 
 

Vertebrates strongly associated with down wood 
Vertebrate species strongly associated with down wood are designated 3dw.  Although many species 
exploit down wood, only five vertebrates in northeastern BC appear to have strong relations with down 
wood.  None of the amphibians present breed in down wood.  The pileated woodpecker forages 
intensively in rotted down wood for carpenter ants; the winter wren frequently nests in upturned root 
wads; the ruffed grouse requires down wood as ‘booming’ or ‘hooting’ sites and both the marten and 
fisher use down wood as resting sites (and as den sites in more southerly forest types).  The wren and 
the woodpecker are treated first as cavity users; the two furbearers are considered first as species for 
which habitat distribution must be evaluated (Group 5).  The dusky grouse does hoot from down wood, 
but is not nearly as restricted as the ruffed grouse, making do with stumps and rocks. 
 

Understory associates   
A total of 21 forest-dwelling bird species are strongly associated with understory (designated 3u, Table 5).  
The emphasis is on shrubs.  Other bird species showing strong associations with understory are assigned 
to Group 6 because they occur primarily in grasslands or shrublands, including alpine and subalpine 
areas.  Several small mammal species, classified as generalists in response to forest type, show a 
preference for early seral stages where they profit from other understory species (these may appear as 
1/2:RD).  An additional 5 mammal species, mostly large ungulates, show strong associations with 
understory as forage. 
 

Table 5.  Vertebrate species occurring in northeastern British Columbia that are strongly associated with 
understory (Group 3u).   Statistically significant associations are in bold (p < 0.05).   

   Group 3u modifier BEC Variant 

Common Name Prio GR TFL 48 FSJ FN TFL 48 FSJ FN 

Alder Flycatcher 6 2 NT,RD,R NT,R NT,NV,R SBSwk2 BWBSmw2 BWBSmw2 

Canada Warbler 2(2) 1 H1 H2,MW2 H2,NT BWBSmw1 BWBSmw1 BWBSmw1 

Cedar Waxwing 6 2 NT,NV,R NT,H1,R RD,NT,R SBSwk2   

Common Yellowthroat 5 2 r,w/NT r,w/NT 3r,w/NT,RD   BWBSmw2 

Connecticut Warbler 2(3) 0 H1,MW1 H1,MW1 H1,H2    

Dusky Flycatcher 4 2 NT,MW NT,C2 NT,C1 BWBSmw1   

Fox Sparrow 5 2 C1,NT MW2,NT NT,RD  BWBSmw1 BWBSmw2 

Lincoln's Sparrow 6 2 NT,NV NT,NV RD,NV  BWBSmw1 BWBSmw2 

MacGillivray's Warbler 5 4 NT,MW2 RD,MW2 NT SBSmk2   

Mourning Warbler 2(2) 2 H2,NT NT,RD NT,RD   BWBSmw2 

Orange-crowned Warbler 5 2 NT,RD RD,NT RD,NT BWBSmw1 SWBmk  

Palm Warbler 4 1 absent w/NT,C1 w/C1,NT absent  BWBSmw2 

Red-eyed Vireo 2(2) 2 NT,H2 H1,H2 RD,MW1 BWBSmw1  BWBSmw2 

Song Sparrow 6 2 w/RD w w/NT,MW    

Swainson's Thrush 2(2) 2 NT,MW2 MW2, H2 MW1,H2 SBSwk2 BWBSmw1 BWBSmw2 

Tennessee Warbler 6 2 NT,NV H2, NT NT,RD SBSwk2 BWBSmw2 BWBSmw2 

Veery 2(2) 2 r,w/2H r,w/2H r,w/2H    

White-throated Sparrow 6 2 NT,H2 NT,H2 NT,RD BWBSmw1 BWBSwk2 BWBSmw2 

Wilson's Warbler 2(2) 3 NT,C2,R NT,C2,R NV,NT,R SBSwk2 BWBWmw1  

Yellow Warbler 2(2) 2 NT,H2 H1,NT NV.MW1 BWBSmw1 BWBSmw1  

Yellow-bellied  

  Flycatcher 

6 1 RD,NV NT,C1 C1,C2 SBSwk2   
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Elk 5 2  1     

Moose 6 2  1     

Mule Deer 6 2  1     

Snowshoe Hare 5 2  1     

White-tailed Deer 6 2  1/6mm     

 
There are numerous significant statistical associations for both habitat type and BEC variant among birds 
strongly associated with understory (Table 5).  Within Table 5 there are 52 statistically significant 
associations with habitat type; 22 of these are with NT and 4 with NV – non-commercial types.  Although 
these species respond strongly and often are dependent on understory, there are only 7 significant 
selections for recently disturbed areas.  That finding reflects the fact that many of these species seek 
shrubs under canopy (Bunnell et al. 2009d).  When forested types are preferred, they are more often 
hardwood-leading or mixed wood types than conifer-leading, and more often older than younger types.  
That again reflects the importance of radiation regimes and their influence on shrubs under canopy.  The 
selection for particular BEC zones also is revealing.  There are 34 significant preferences: 26 for BWBS, 
7 for SBS and 1 for SWB.  As expected, no understory associate shows selection for zones where 
understory is not abundant (e.g., ESSF).  The predominant selection for BWBS likely reflects the greater 
abundance of hardwood-leading and mixed wood types in that zone.  Selection for SBS is restricted to 
TFL 48, but SBS was sampled only in TFL 48.  Seven of these 26 species rank 2 within Goal 2 
(proactive) of the provincial conservation framework; the Connecticut warbler ranks 2 within Goal 3 
(maintain native species richness).  There are 25 understory associates occurring on TFL 48; most are 
common (17), the veery is at the edge of is range and casual, and 7 are uncommon. 
 

Wetland and riparian associates 
This is the largest group associated with a particular part of the Species Accounting System.   Excluding 
the trumpeter swan, which is treated as a Group 4 species, there are 60 vertebrate wetland and riparian 
associates across Canfor’s northeastern tenures.  Within the fauna of TFL 48, 51 species show a strong 
affinity for wetland habitats including small ponds and 9 show affinity for riparian areas around larger 
water bodies (streams, rivers, larger lakes).  The distinction is not tidy and many species use both 
habitats.  A further 8 cavity nesters prefer riparian and wetland sites, as do 11 understory associates 
(where it often appears as a preference for NT within the habitat types). 
 
Table 6.  Vertebrate species in northeastern British Columbia strongly associated with wetlands or 
riparian areas (w = wetlands and small ponds < 5 ha, r = streams, rivers and larger lakes.  Statistically 
significant associations are in bold (p < 0.05).   

Common 
Name 

 Group 3w,r Modifier BEC Variant 

Prio GR TFL48 FSJ FN TFL48 FSJ FN 
Boreal Chorus Frog 3 1 w W w    

Columbia Spotted Frog 1(1) 5 w W w    

Long-toed Salamander 4 4 w W w    

Western (Boreal) Toad 2(2) 4 w W w    

Wood Frog 2(2) 2 w W w    

Common Garter Snake 5 2 w w w    

American Bittern 2(2) 2 w w w    

American Coot 6 2 w w w    

Black Tern  2 w w w    

Blue-winged Teal 5 2 w w w/C2,C1    

Bonaparte's Gull 6 2 w w 2    

Canvasback 2(2) 2 w w w/C1    

Cinnamon Teal 2(2) 1 w w w    

Eared Grebe 4 1 w w w    

Gadwall 6 1 w w w    

Greater Yellowlegs 6 2 w w w/C1,RD   BWBSmw2 

Green-winged Teal 5 2 w w w    

Horned Grebe 4 4 w w w    
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Lesser Scaup 2(2) 2 w w w    

Lesser Yellowlegs 6 2 w w w/NT    

Mallard 6 2 w w w/NT    

Marsh Wren 5 2 w w w    

Northern Pintail 5 2 w w w    

Northern Shoveler 4 2 w w w    

Redhead 2(2) 2 w w w    

Red-necked Grebe 4 2 w w w    

Red-winged Blackbird 5 2 w w w/NT    

Ring-necked Duck 6 2 w w w    

Ruddy Duck 6 2 w w w    

Rusty Blackbird 2(2) 2 w w w/NT    

Solitary Sandpiper 6 2 w w w/MW   BWBSmw2 

Sora 6 2 w w w/NT    

Swamp Sparrow 4 1 w w w/NT,MW1   BWBSmw2 

White-winged Scoter 6 2 w w w    

Wilson's Phalarope 4 2 w w w    

Yellow Rail 1(3) 0 w w w    

Yellow-headed 

   Blackbird 

2(2) 2 w w w    

American Water Shrew 6 2 w w w    

Nearctic Brown 

   Lemming 

6 2 w w w   

 

Western Garter Snake 4 2 w,r w,r w,r    

American Wigeon 6 2 w,r w,r w,r    

Belted Kingfisher 5 2 w,r w,r w,r    

Canada Goose 6 2 w,r w,r w,r  BWBSmw1  

Mew Gull 6 3 w,r w,r w,r    

Pied-billed Grebe 2(2) 1 w,r w,r w,r    

Wilson's Snipe 5 2 w,r w,r w,r/NT,C1  BWBSmw2  

Arctic Shrew 5 1 w,r w,r w,r    

Beaver 5 2 w,r w,r w,r    

Meadow Jumping Mouse 5 2 w,r/open w,r/open,RD w,r/open,RD    

Mink 6 2 w,r w,r w,r    

Muskrat 6 2 w,r w,r w,r    

Northern Harrier 6 2 w/6mm w/6mm w/6mm    

Trumpeter Swan 1 5 2 4/r 4/r 4/r    

American Dipper 6 3 r r r    

Common Loon 6 2 r r r    

Harlequin Duck 1(2) 3 r r r    

Surf Scoter 4 4 r r r    

Northern River Otter 4 2 r r r    

Eastern Kingbird 6 2 r,w r,w r,w    

Northern Waterthrush 6 2 r,w r,w r,w BWBSmw1  BWBSmw2 

Osprey 6 2 r,w r,w r,w    
1  

Note that in terms of monitoring and actions, the trumpeter swan is treated as a Group 4 species. 

 
The majority of wetland and riparian associates are relatively common.  Among the 59 species occurring 
within the TFL 48, 32 occur commonly and 20 are considered uncommon.  Seven species are considered 
casual or transient.  Of the 60 species throughout the northeast, 13 rank 1 or 2 within the provincial 
conservation framework.  Two rank 1 and 10 rank 2 within Goal 2 (proactive) and the yellow rail ranks 1 in 
Goal 3 (maintain native species richness).  Few show an affinity to particular habitat types because 
wetlands tend to occur as small inclusions across a broad range of habitat types and variants, and rivers 
flow through many habitat types and variants. 
 

2.4  Group 4 
Group 4 species are those whose habitat is highly specialized and often localized.  Because of the 
specialized nature of the habitat, it is not readily captured by coarse-filter measures such as VRI.  For this 
reason the species are generally not monitored but managed by specific regulatory measures (e.g., 
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WHAs) or company guidelines that prescribe actions to be taken when the habitat is encountered.  The 
11 Group 4 species potentially occurring within the three northeastern DFAs are summarized in Table 7. 
 

Once it is clear that the practices can be implemented to ensure provision of habitat, 
monitoring of these species is primarily through implementation monitoring of the 
practices. 

 
 
Table 7.  Vertebrates in northeastern BC having highly specialized or localized habitats that cannot be 
monitored by coarse-filter approaches. 

   Group 4 modifier BEC Variant 

Common Name Prio GR TFL 48 FSJ FN TFL 48 FSJ FN 

Black Swift 2(2) 4 6cl 6cl 6cl    

Bull Trout 2(1,2) 5 3r 3r 3r    

Le Conte's Sparrow 4 1 3w 3w 3w    

Mountain Goat 1(2) 5 to 6 6cl 6cl 6cl  BWBSmw2  

Nelson's Sharp-tailed 

Sparrow 
2(3) 1 3w 3w 3w    

Peregrine Falcon 2(3) 2 6cl 6cl 6cl    

Sandhill Crane 2(2) 2       

Sharp-tailed Grouse 2(2) 2 3u 3u 3u    

Short-eared Owl 2(2) 2 6mm 6mm 6mm    

Thinhorn Sheep 2(2) 2 6cl 6cl 6cl    

Trumpeter Swan 5  2 3r 3r 3r    

 
We do not expect any of these species to show statistical relations with the habitat types tested for two 
reasons: 1) their habitat is typically too specialized to be accessible to coarse-filter approaches, and 2) 
most occur too uncommonly to allow statistical evaluation.  The majority of Group 4 species are 
designated uncommon or casual within any DFA.  Ten occur in TFL 48; 8 are uncommon and 2 are 
casual.  Likewise, most of these species (9 of 11) rank 1 or 2 within the provincial conservation strategy.  
Seven rank 1 or 2 within Goal 2 (proactive), bull trout ranks 1 within Goal 1 (contribute to global 
conservation efforts), and Nelson’s sharp-tailed sparrow and the peregrine falcon rank 2 within Goal 3 
(maintain native species richness).   
 
2.5  Group 5 
Group 5 consists of a small group of species for which at least some literature suggests the distribution of 
habitat is as or more important than the amount of habitat.  Distribution of habitat includes features such 
as patch size and associated negative edge effects and connectivity.  These features often are lumped 
under the term fragmentation.  For forest-dwelling species, fragmentation has been documented to be a 
much more serious concern where the practices replace forest cover with different habitat rather than just 
alter forest cover – e.g., agriculture, human settlement, and wide, well-travelled roads (Bunnell 1999; 
Freemark and Merriam 1986; Kremsater and Bunnell 1999; Trombulak and Frissell 2000).  In forested 
environments the group is small; the same 6 species all common to all three DFAs considered (Table 8). 
 

The simplest form of monitoring for Group 6 is to track patch size distribution of the 
appropriate habitat type (GIS) and visual evaluation

8
 of the degree to which patches of 

habitat are becoming disjunct. 
 
 

 
 
 

                                                 
8
  See Bunnell and Kremsater (2009: Figure 5) for an example of maps of preferred and avoided habitat. 



13 

 

Table 8.  Vertebrate species occurring in northeastern BC for which the distribution of habitat may be 
more important than the total amount.   Statistically significant associations are in bold. 

   Group 5 modifier BEC Variant 

Common Name Prio GR TFL 48 FSJ FN TFL 48 FSJ FN 

Golden-crowned Kinglet 4 2 C2,C1 MW2,C2 MW1,M

W2 
SBSwk2 

BWBSmw1 

BWBSmw2 

Northern Goshawk 3 2 C1 C1,C2 C SBSwk2   

Spruce Grouse 6 2 C1 C1,MW2 C    

Anerican Marten 2(2) 2 C2,H2 C2,H2 C2,H2    

Fisher 2(3) 2 C2,H2 C2,H2 C2,H2    

Caribou 2(2) 2 C2 C2 C2    

 
Among vertebrates, Group 5 species typically are associated with older age classes, and are not 
necessarily rare.  Within TFL 48, 3 are considered common, and 3 uncommon. Three species rank 2 
within one of the Goals of the provincial conservation strategy – two within Goal 2 (proactive) and the 
fisher within Goal 3 (maintain native species richness).   
 
2.6  Group 6 
Within all DFAs some species occur in habitats that are not affected by forest practices, such as alpine, 
grasslands and man-made habitats.  Group 6 is included within the Species Accounting System to 
acknowledge the occurrence of the species within the DFA that rarely occur in forests and are not 
affected by forest practice (Table 9). 
 

Group 6 species are not monitored by the forest tenure holder because they are 
unaffected by forest practice. 

 
Across all three of Canfor’s northeastern DFAs, a total of 29 species likely to occur in a DFA use habitats 
unaffected by forest planning or practice.  The peregrine falcon also uses non-forested habitat but has 
been designated a Group 4 species.   
 
Table 9.  Vertebrate species occurring in northeastern BC that may be present in a DFA but rarely use 
habitat influenced by forest practice.  Statistically significant associations are in bold. 

   Group 6 modifier BEC Variant 

Common Name Prio GR TFL 48 FSJ FN TFL 48 FSJ FN 

American Pipit1 6 2 a a a    

Bank Swallow 5 2       

Barn Swallow 2(2) 2 mm mm mm    

Blue Jay 5 1 mm/u mm/u mm/u    

Brewer's Blackbird 5 2 mm mm mm    

Clay-colored Sparrow 4 2 mm/u mm/u mm/u BWBSmw1  BWBSmw2 

Cliff Swallow 2(2) 2 mm mm mm    

Common Nighthawk 2(2) 2 gr,mm/RD gr,mm/RD gr,mm/RD    

Eastern Phoebe 4 1 mm mm mm    

Golden-crowned 

Sparrow1 

6 3 a/RD a/RD a/RD  

 

 

Gray-crowned Rosy 

Finch1 

6 3 a a a    

Herring Gull 5 2 isl isl isl    

Horned Lark 6 2 mm mm mm  SWBmks  

Killdeer 2(2) 2 mm mm mm    

Northern Rough-winged 

Swallow 
2(2) 2 mm mm mm    

Northern Shrike 4 2 mm/u mm/u mm/u    

Rock Ptarmigan 6 2 a a a    

Savannah Sparrow 6 2 gr gr gr    
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Snow Bunting 4 2 mm mm mm BWBSmw1   

Snowy Owl 4 2 mm mm mm    

Swainson's Hawk 2(2) 1 gr,mm/all gr,mm/all gr,mm/all    

Upland Sandpiper 2(3) 0 gr gr gr    

Western Meadowlark 2(2) 2 gr,mm gr,mm gr,mm    

White-tailed Ptarmigan1 2(1) 5 a a a    

Willow Ptarmigan1 6 2 a a a    

Bison  2(2) 1 gr,mm gr,mm gr,mm    

Hoary Marmot1 5 4 a a a    

Meadow Vole 6 2 gr,mm gr,mm gr,mm    

Woodchuck 6 1 mm mm mm    
1
  The subalpine and alpine were not surveyed. 

 
There are few strong associations with BEC variant, largely because many (18 of 29) prefer man-made 
habitat which can occur anywhere.  An additional 7 species use alpine or subalpine, which was not 
sampled.  Like other groups, their relative abundance shows considerable range.  On TFL, 28 Group 6 
species occur; 13 are uncommon, 10 are common and 5 are casual or transient (Swainson’s hawk).  Ten 
Group 6 species rank 2 within at least one Goal of the provincial conservation system – 8 in Goal 2 
(proactive) and one each in Goal 1(contribute to global conservation efforts) and Goal 3 (maintain native 
species richness).     
 
2.7  Non-vertebrates 
We considered non-vertebrates separately to assess whether the metrics derived for birds and mammals 
also were appropriate for non-vertebrates.  Many more non-vertebrates than vertebrates use dying and 
dead wood, standing and down.  No data were acquired within the DFA on non-vertebrates.  Generally, 
northeastern British Columbia has been inadequately surveyed for these groups.  A review of relevant 
literature is summarized in Bunnell et al. (2009a). Non-vertebrates are discussed and assigned to 
Species Accounting Group, where possible, in Kremsater and Bunnell (2009).  Illustrative key points for 
relations with down wood are summarized below. 
 
Fungi:  Fungi are the primary agents of decay and are present in living trees, snags and down wood.  To 
maintain the full range of fungi richness and an intact system of decomposition and nutrient cycling a 
continuum of all decay classes must be sustained.  Although larger diameters encourage greater 
richness, fine wood debris (twigs, small branches) makes important contributions and some fungal groups 
are largely limited to fine debris.  Some fungal species are specific to individual or groups of tree species, 
so species composition is important. 
 
Lichens and bryophytes:  Both groups contain members inhabiting living, dying and dead trees and logs.  
Tree species composition again is important.  Both groups show greater species richness on logs of 
larger diameter.  Richness of lichens generally peaks in the early stages of decay class 3 whereas 
epiphytic bryophyte richness is highest on logs in the latter stages of decay class 3 and decay class 4.   
Kremsater and Bunnell (2009) report 6 lichen species in northeastern BC that use down wood in forests 
as substrate (another 12 are generalists but use wood in a variety of habitats).  A further 14 liverworts and 
14 mosses also use down wood as their primary substrate. 

 
Vascular plants: No vascular plants within the DFA are strongly associated with standing or down dead 
wood, though many are influenced by the soil type resulting from decay. 
 
Wood-inhabiting invertebrates:  Similar to fungi, these require the entire range of decay states, exploit fine 
debris and can be tree-species specific.  Larger diameters encourage greater richness.   
 
In summary, the appropriate metrics for evaluating contributions of dying and dead wood are decay state 
(entire range), diameter (larger diameters are important for cavity using vertebrates, but fine debris also is 
important to fungi and invertebrates), and tree species composition.  These metrics define what is 
suitable when evaluating trends in amounts.  Similar review of non-vertebrate relations was conducted for 
other habitat elements (e.g., Bunnell et al. 2009c; Kremsater and Bunnell 2009). 



15 

 

3   Key findings of coarse-filter analyses  
This section summarizes key findings of coarse-filter analyses of the apparent consequences of forest 
practices on sustaining biodiversity.  The methodology of coarse-filter analyses is outlined with examples 
in Bunnell and Kremsater (2009c).  Details of the rationale for this methodology and its relation to non-
vertebrate groups are found in Bunnell et al. (2009b,c,d).  Examples of application of the analyses for 
DFAs other than TFL 48 are found in Bunnell and Kremsater (2009a,b).  Here we note species groups 
that are not assessed well by this approach and summarize major findings where assessment and 
monitoring was possible.  Recommendations from this review are summarized in §4.   
 
Among birds, three broad groups of species are inadequately monitored by the current methodology of 
Breeding Bird Surveys (BBS): 
 

 Owls – the specified period of BBSs is too late in the year to adequately sample owls; moreover, 
call-playback approaches are more effective. 

 Cavity-users, particularly woodpeckers – are inadequately sampled, partially because many 
species are quiet during the specified survey period and partially because the roadside 
methodology does not work well for some species.  Call play-back and forest-interior sampling 
yield more observations. 

 Wetland and riparian associations – are not adequately sampled by roadside counts. 
 
Despite these failings, application of the Species Accounting System assists monitoring.  An initial step is 
determining which species are generalists across habitat types and which occur within the DFA, but use 
non-forested habitats.  Neither of these groups of species is monitored.  Each of the three northeastern 
DFAs hosts about 150 vertebrate species.  Of these, 47 are habitat generalists and 29 use non-forested 
habitat (in total, about 50% of the species present).  Members of Group 2 (habitat type) and Group 5 
(distribution, not amount) total about 47 species for any DFA or about one-third of the vertebrate species 
present and can be effectively monitored by simple GIS ‘table look-ups’.  By recording which species are 
present, the Species Accounting System also guides both coarse-filter analyses and monitoring of Group 
3 species, which often are most susceptible to impacts of forest practice.  For example, by knowing what 
cavity-using species are present, the appropriate diameter of den, nest or roost trees can be determined.  
That in turn determines the appropriate age classes for coarse-filter analysis of suitable habitat (see 
Bunnell et al. 2009b).  Similarly, the Species Accounting System reveals that many understory associates 
in the region are responding to shrubs under canopy which are best represented in older hardwood-
leading and mixed wood stands (see §2.3 Understory).  That in turn guides coarse-filter analyses of 
amounts of suitable habitat.  Using the Species Accounting System, data from BBSs also guide targeted 
sampling and have been effective in documenting that habitat and the relative abundance of listed 
warbler species (Vernier et al. 2009).  The major group for which coarse-filter analyses will not work is 
wetland associates.  Coarse-filter measures simply do not adequately document wetlands.   
 
For monitoring groups that could be adequately assessed we summarize major findings across the three 
northeastern DFAs.  For these and inadequately monitored groups we offer recommendations intended to 
improve practice (§4).  For details of analyses see (Bunnell et al. 2009b,c,d).  For details of findings see 
Bunnell et al. (2009b,c,d) and Bunnell and Kremsater (2009a,b).  Here, major findings are summarized 
briefly.  Because the Species Accounting System encompasses all vertebrates believed to be present on 
a DFA, a convenient way of summarizing findings is by monitoring group.  Group 1 (habitat generalists) 
and 6 (non-forested habitats) are not monitored.  Approaches developed to sustain Group 4 (localized 
habitats) should be corroborated by both implementation and effectiveness monitoring. 
 
Group 2:  Group 2 species are strongly associated with specific habitat types.  Concern generally is 
greatest for older age classes, because these usually are the most limiting and numerous species are 
dependent on structures found only in, or predominantly in, these classes.  Ten Group 2 species rank 
highly within the provincial conservation framework.  Other, non-commercial, types are preferred habitat 
of some species, usually understory associates, and also are foraging areas for some cavity users.  
Given the strong associations of these latter species with particular habitat elements, their response to 
habitat type is discussed under Group 3. 
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Key findings are: 

 In each of Canfor’s northeastern DFAs there are species demonstrating statistical preference for 
each of the three broad forest types – hardwood-leading, mixed wood, and conifer-leading. 
 

 Analysis based on species’ requirements suggests no limitation due to the amounts of older 
conifer-leading stands, or to the manner in which conifer-leading forest is distributed (e.g., patch 
size).   Nor do projections, when they were possible, suggest any shortfall over the next 20 years.  
 

 The most commonly expressed statistical preference is for hardwood-leading stands (§2.2); this 
is partly because preference is expressed more strongly as the preferred choice becomes more 
limited.  Hardwood-leading and mixed wood forests cover different areas of each DFA: 57.1% in 
Fort St John TSA, 31.5% in the Fort Nelson TSA and 20.3% in TFL 48.  We could not project 
consequences of future harvest of hardwood types adequately for the Fort St John TSA.  In the 
Fort Nelson TSA, there is no apparent negative trend for hardwoods in the THLB, and area in 
larger patches declines only modestly.  In TFL 48, there is no apparent negative trend in amounts 
of hardwoods, but the area in larger patches decreases over the 20-year projection.   Monitoring 
of trends in amounts of hardwoods appears most critical for Fort St John and TFL 48. 

 

 Some species in each DFA show a preference for mixed wood stands.  Mixed wood can be 
defined only arbitrarily.  A consistent definition was used across the three DFAs.  In the analyses 
undertaken, it was any stand with <75% conifer or hardwood.  Mixed wood makes up the smallest 
portion of the forest cover in all three DFAs: 15.7% in the Fort Nelson TSA, 20% in the Fort St 
John TSA and 20.3% in TFL 48.  Among the three broad forest types, amounts of older mixed 
wood appear most likely to decline.  Trends are difficult to interpret because there is no 
compelling definition of the proportion of conifers or hardwoods that confer the apparent mixed 
wood advantage to sustaining species richness.  Under the definition employed here, mixed wood 
declines modestly in the Fort Nelson TSA and sharply in localized areas within TFL 48.  Trends 
could not be adequately projected for the Fort St John TSA.  Given the apparently significant role 
of mixed wood in sustaining biodiversity, trends should be monitored in all three DFAs.  Current 
data should be analyzed to seek a more ecologically credible boundary of the proportions of 
hardwoods and conifers that contribute the mixed wood advantage.  The apparent strong 
downward trend in TFL 48 suggests closer examination of current harvest planning.  

 
Group 3:  Group 3 species are dependent upon particular habitat elements within stands.  We recognize 
four habitat elements or subgroups: cavity sites, down wood, understory, wetlands (including riverside 
riparian vegetation). 
 
Cavity and down wood users:  Each of the three DFAs hosts about 40 cavity users: typically about 30 
birds and 9 mammals.  The presence of some bat species is inferred rather than documented.  Globally, 
species dependent on dying and dead wood are the most threatened.  Among cavity users, 14 of 40 
(35%) rank highly within the provincial conservation framework.  In most instances, these rank highly 
within Goal 2 – proactive; no current known threat.  Each DFA also hosts 5 vertebrate species strongly 
reliant on down wood.  Three of the 5 rank highly within the conservation framework.  Major findings are: 
 

 For each DFA, minimal diameters specified in SFMPs for retained trees are less than they should 
be if all cavity-using species are to be retained.  That specification is most likely to impact 
stubbing.  Trees of sufficient diameter may be retained in Wildlife Tree Patches, but this has not 
been documented.  

 

 For each DFA, guidelines for retention of down wood also are inadequate or lack sufficient 
specificity.  Volume of down wood is an inadequate guideline for efforts attempting to sustain 
biodiversity.  Some logs should be left scattered if poorly dispersing species of lichens, 
bryophytes, fungi and invertebrates are to be sustained. 
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 Each DFA hosts cavity nesters strongly associated with riparian and, to a lesser degree, wetland 
habitats.  Most of these species seek out hardwoods because of the decay patterns in 
hardwoods.  The degree to which hardwoods are maintained in Riparian Management Zones is 
unclear and should be documented. 

 
Understory associates:  Each DFA hosts 30 to 31 vertebrate species that are dependent upon or strongly 
associated with abundant understory.  Of these, 25 or 26 are birds and 5 are mammals.  Eight of these 
species (about 25%) rank highly within the provincial conservation framework.  Key findings are: 
 

 Amounts of early seral stages are an inadequate index of habitat suitability of understory 
associates.  Of 52 statistical preferences documented for birds across the 3 DFAs, only 15% 
were for recently disturbed areas.  A more commonly expressed preference was for NT (42% of 
associations) or NV (8%) – both non-commercial.  Early seral stages do serve as a useful index 
for more mammal species.  Mammals could not be evaluated statistically. 

 

 Many of the bird species showing strong associations with understory seek shrubs under canopy.  
These species often show statistical associations with hardwood-leading and mixed wood types 
>90 years old (27% of significant preferences).  That likely occurs because these are more open 
types, permitting more abundant understory.  While tracking older hardwood and mixed wood 
provides a broadly practical index of habitat suitability, it is incomplete.  The presence of shrubs in 
such stands is not assured.  Current work using targeted sampling will refine monitoring 
approaches. 
 

 Harvesting and other disturbance creates areas of potentially abundant understory.  Vegetation 
management attempts to control this abundance to encourage establishment of crop trees.  
Because some birds and more mammals prefer open-grown understory, it is important that 
control not be enduring.  Under current harvest rates, the duration of suppression has more 
influence than the proportion of harvested areas treated.  The question of duration is under study 
on TFL 48.  Its findings should be broadly applicable to the two other DFAs.  The issue of 
herbicide use near small wetlands was not addressed.  
 

 Understory often does best in wetter, often riparian areas.  The importance of understory to 
sustaining biodiversity raises two questions, both of which could be addressed by implementation 
monitoring.  First, to what degree is understory maintained in Riparian Management Zones?  
Second, to what degree does harvest influence understory adjacent to small wetland types 
(unprotected by default riparian regulations) or NT types created by wet soil conditions? 
 

Wetland and riparian associates:  Each of the three DFAs hosts about 60 species strongly associated 
with wetland or with riparian areas around larger lakes and rivers.  Typically the group contains about 50 
species that show greater affinity for wetlands, including lakes <5 ha, and 10 species that show greater 
affinity for larger lakes and rivers.  This group is distinct from species of cavity users or understory 
associates that seek out riparian habitats.  Other than the owls, this group of species is least well 
sampled by current survey methodologies.  The incomplete sampling cannot address the obvious 
question that arises from use of default regulations for treatment of riparian areas: is the habitat of these 
species adequately maintained by current practice?  Major findings are: 
 

 Northeastern British Columbia contains abundant wetlands and possibly the richest vertebrate 
wetland fauna in the province, over 80% of which prefer smaller wetlands. 

 

 Because these wetlands are so numerous, so variable in size and so widely scattered, a general 
approach is not apparent. 

 

 Implementation monitoring is important to assess the proportion of small wetlands potentially 
affected by practice; if that proportion is significant it should be followed by effectiveness 
monitoring of practices potentially affecting wetlands and their inhabitants. 
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Group 5:  Group 5 species are those for which at least one study somewhere has obtained results 
suggesting that habitat distribution is as or more important than amount of habitat.  Within northeastern 
British Columbia, 6 species meet this criterion and each occurs in all three DFAs.  The caribou is 
addressed by regulation.  Major findings for the remaining 5 species are: 
 

 In northeastern British Columbia, most species showing negative edge effects elsewhere do not 
exhibit negative edge effects.  Golden-crowned kinglet and northern goshawk are confirmed and 
probable exceptions, respectively. 

 

 For all 5 species, evaluation of current patch size distributions and trends in patch size within 
preferred habitat suggest no negative effects of forest practice. 

 
 
4   Improving planning and practice 
Based on the coarse-filter analyses of effects of forest planning and practice, we make six 
recommendations intended to improve planning and practice. 

 
1. In retention patches <10 ha, guidelines for retained wildlife trees should be tree sizes >23 cm 

dbh, and patch wise densities of 3 per ha.  Greater densities of small snags also should be 
retained.  

2. Anchor points for retention should acknowledge potential limitations (e.g., older mixed wood, 
hardwoods >23 cm dbh; conifer trees >30 cm dbh). 

3. Waste management guidelines should ensure that a few larger conifer pieces (>17.5 cm 
diameter; random not top- end diameter) are retained where stand conditions permit; pieces >2 m 
long.  

4. Pieces of down wood >17.5 cm diameter (random) should not all be piled; some should be left 
scattered on site.   

5. On TFL 48, harvest scheduling should be evaluated to determine its likely impact on old mixed 
wood and potential modification.  Note that analyses of data from Fort St John and potentially 
Fort Nelson on what constitutes mixed wood should guide any decision. 

6. Implementation monitoring should assess the proportion of small wetlands potentially affected by 
practice; if that proportion is significant it should be followed by effectiveness monitoring of 
practices potentially affecting wetlands and their inhabitants. 
 

Recommendation #1 is based on nest-tree data collated by Bunnell et al. (2009b: Table 3) and analyses 
of Bunnell et al. (2002).  Recommendation #2 follows from the fact that current target diameters are lower 
than diameters sought by bird species present in the northeastern DFAs and that mixed wood is the least 
common broad forest type in all three DFAs, but preferred by some cavity-nesters as well as songbirds.   
Recommendation #3 is based on literature review of sizes of logs sought by mammals present in the DFA 
(Bunnell et al. 2009b: Table 7) and the increase in species richness with size of log for non-vertebrate 
species (review in Bunnell et al. 2009b,c).  Recommendation 4 derives from the fact that many non-
vertebrates depending on down wood disperse poorly and have been significantly reduced under 
conditions of intensive forestry in boreal forests elsewhere (review in Bunnell et al. 2009b).  
Recommendation 5 is based on findings that under the current 20-year plan for TFL, 48 older mixed wood 
will decline locally and already is uncommon within the TFL.  No action should be taken, however, until 
more ecologically credible boundaries of mixed wood are established.  Currently, the action should simply 
determine what flexibility is available.  Recommendation 6 follows from the fact that wetlands were 
inadequately assessed but the potential for impact is high, with about 50 species using small wetlands. 
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