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Introduction 
The major goal of this project was to derive practical, cost effective monitoring approaches from readily 
acquired data.   One potential simplification of monitoring is the transfer of well-documented relations 
from one portion of the province to other portions.  Such transfer requires generality in habitat 
associations. Tests of generality should be applicable province-wide.  There are two candidate bases: 
Vegetation Resources Inventory (VRI) and the BEC system.  In each instance individual bird species are 
selecting from what is available – either among classes readily derived from VRI or from among BEC 
subzones or variants within an area.  We expect selection to be more consistently expressed for VRI 
classes for two reasons.  First, VRI classes explicitly reflect habitat variables to which birds respond – 
e.g., relative proportions of conifers and hardwoods, areas that naturally support little forest cover (NT or 
NV within VRI), and sometimes forest age.  Second, each of these VRI-based habitat classes is 
potentially available in all forested BEC zones and most DFAs (Defined Forest Area), so apparent 
selection can be consistently evaluated.  All BEC zones are never potentially available within a study area 
or DFA, so selection is always evaluated from within a different pool.  Delineation by BEC unit is clearly 
helpful (particularly during local forest planning), but is secondary to the response of birds to finer habitat 
variables modified by forest practice.  There likely are several reasons why relationships may not prove 
general.  The most prevalent is likely bird community structure.  Consider the chickadees.  There are four 
species of chickadees in British Columbia, all of about the same size with similar foraging habits.  Just 
what a species uses as habitat, however, depends on what, if any, other chickadee species are present.  
Only the chestnut-backed chickadee is present on Vancouver Island.  We describe its preferred breeding 
habitat there as dry Douglas-fir-Arbutus forests and hardwood stands, often riparian.  Only a few 
kilometers distant, on the mainland, the chestnut-backed chickadee is sympatric with black-capped and 
mountain chickadees.  We find that it no longer ‘prefers’ hardwoods, but is largely restricted to western 
redcedar and western hemlock forests (Campbell et al. 1997).  For many species, however, we expect 
preferences for habitat attributes expressed within VRI to be general across BEC zones. 
 
Methods and data 
Analyses were restricted to data on birds collected through Breeding Bird Surveys (BBS).  The restriction 
of data to a common sampling technique eliminates some species from testing; they simply are sampled 
too poorly by BBS.  The effectiveness of BBS as a monitoring tool is reported as another objective within 
this project.1

TFL 48:  7 years, 3775 station-years, 5 variants – BWBSmw1, BSBSmwk, ESSFmv2, ESSFmk2, 
SBSwk2 

   Data were analyzed for 5 DFAs:  TFL 48, Fort St John TSA, and Fort Nelson TSA in 
northeastern BC, Cranbrook TSA in southeastern BC and TFL 6 in southwestern BC (Vancouver Island).  
Data bases were: 

Fort St John TSA: 4 years, 1828 station-years, 6 variants – BWBSmw1, BWBSmw2, BWBSwk2, 
ESSFmv4, SWBmk, SWBmks 
Fort Nelson TSA: 3 years, 1682 station-years, 3 variants – BWBSmw2, BWBSdk2, SWBmk 
Cranbrook TSA: 3 years, 1070 station-years, 6 variants: ESSFdk1, ESSFdk 2, ICHmk1, IDFdm2, 
IDFdm2n, IDFxk, MSdk 
TFL 6: 9 years, 1496 station-years, 4 subzones: CWHvh, CWHvm, CWHmm  and CHWxm.  
 

                                                           
1  See  Bunnell, F., Kremsater, L. and Farr, A.  Using few species to assess the sustainability of many species.  Final Technical 
Report.  Y102131.   
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Statistical tests of selection 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 habitat types or BEC variant using the Bonferroni correction.  Water was classified, 
then removed from statistical tests because it was not sampled directly.  For summaries presented here 
only 9 VRI classes are used.  Refinements are possible and have been reported for particular DFAs.  For 
example, for the three northeastern Canfor Divisions we evaluated discrimination between conifer- and 
hardwood-leading in young and old mixed wood.  Fewer statistical associations were documented with 
that discrimination than without it (e.g., 352 versus 504 for Fort St John), so we employed the nine-class 
system that permitted more statistically significant associations.  Similar distinctions were statistically 
detectable in coastal and southern interior forests (e.g., 14 classes in the Cranbrook TSA; additional 
classes generally reflect a particular conifer species leading).  For summary here, all relations are 
aggregated into the same 9 classes.  Only birds were sampled by a design permitting testing.   
 
 
Table 1.  Groups and their modifiers as used in the Species Accounting System.2

 

  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 
forested1 

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 
 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 e.g., trumpeter swan often seeks large lakes (3r) 
5 Distribution important various Uses habitat type modifier when species occur commonly in that habitat 
6  Non-forested a Alpine, including 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. 
 
 
Results and discussion 
Because the Species Accounting System (Bunnell et al. 2009) has been found effective at guiding forest 
practice and assessing incidental take (Bunnell et al. 2010), summary tables following are by group within 

                                                           
2  See Bunnell, F.L., Kremsater, L.L., Moy, A., and Vernier, P.  2009.  Conservation framework for Canadian Forest Products 
tenures in northeastern British Columbia. Final Report to Canadian Forest Products and BC Forest Sciences Program.   
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the Species Accounting System (SAS).  Individual species may be assigned two groups, in which case 
the first group has primacy.  This happens most often for Group 3 species.  For example, the yellow-
bellied sapsucker is designated 3c/MW,H2.  That indicates the species’ preferred habitat is 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 (3c) 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 
(Group 1) with respect to forest type, but within forest types prefers early seral stages (recently disturbed).   
 
All bird species are not adequately sampled by BBS.  For evaluating generality of bird relations to the 9 
VRI-based habitats, only species showing a significant relationship with habitat type in at least one DFA 
are included in the Tables following.  First and second choices are summarized.  The occasional 
expressions of selection by species designated habitat generalists is not tabulated. 
 
SAS Group 1 – generalists 
Generalists are species that inhabit many habitat types.  The designation ‘generalist’ refers primarily to 
the habitat type or the broadest level of classification.  For example, the barred owl is designated 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 forested types the species is a generalist (SAS Group 1) and will select cavity 
sites in virtually any broad forest type.   
 
Across the five DFAs, we designated 30 native bird species as habitat generalists (e.g., American crow, 
dark-eyed junco, pine siskin).  Of these, half (15) showed statistical preference for particular BEC variants 
within at least one DFA.  Some species designated generalists (7 of 30) showed preference for particular 
VRI-based habitat classes in some DFAs.  The American robin, for example, showed preference for NT 
and H2 in TFL 48, but selected for H plus hemlock-western redcedar stands (young and old) in TFL 6.  
Likewise the dark-eyed junco showed preference for NT in TFL 6, young conifer (C1) in the Fort Nelson 
TSA, and NT plus old spruce-fir in the Cranbrook TSA.  We do not consider variably expressed selection 
within some local survey data to challenge their designation as habitat generalists.  The occasionally and 
variably expressed preference is not summarized. 
 
 
SAS Group 2 – strong associations with habitat types  
Group 2 is intended to represent species that can be accounted for solely by forest type.   Additional 
species can be accounted for by forest type provided practices are retaining other key requirements.  
These species are accounted for first in Group 3 and particular practices relevant to their natural history 
are evaluated there.  For example, 8 cavity-nesters show strong affinities for particular forest-cover  types, 
as do 20 understory associates.  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, so are assigned to SAS Group 3.  The Pacific-slope flycatcher uses cavities for less than 
8% of its nest sites (Davis et al. 1963) so is designated a Group 2 species.  Of the species examined, 50 
were assigned to SAS Group 2.  Not all of those show significant associations with habitat; some (e.g., 
black-throated gray warbler, great gray owl, Clark’s nutcracker, marbled murrelet) are sampled too rarely 
by BBS to yield statistically significant associations.  Some of these exhibit strong associations in nature 
(Clark’s nutcracker, great gray owl, marbled murrelet).  Table 2 summarizes statistically significant habitat 
associations for Group 2 species as documented by BBS for at least one DFA.  Where nothing is shown 
for a DFA the species is absent or occurs only casually in that DFA.  Less  common species show 
associations, but these are not statistically significant (e.g., the bay-breasted warbler and evening 
grosbeak are observed more often than expected in H and MW stands; purple finch was observed more 
often in conifer stands).  Other species exhibit strong associations in nature, but are not sampled well 
enough by BBS for these to be statistically expressed (e.g., Clark’s nutcracker, great gray owl, marbled 
murrelet).    
 



4 
 

Across the 5 DFAs, 42 species showed statistically significant preferences – 92 preferences for VRI class 
and 34 for BEC unit.  Tests of habitat preference among Group 2 species are not universally consistent.  
They are closely consistent for some species.  For example, blackpoll warbler tested NT,C1 across the 3 
DFAs in which it occurred; likewise across the 4 DFAs in which the American redstart occurred, tests 
were: NT or non-treed (once), hardwoods <90 yrs (3 times), hardwoods >90 years (twice), and 
mixedwood >90 yrs (once).   Tested preferences for the redstart are not identical, but indicate that it 
seeks either young or older hardwoods and will use mixedwoods (<75% conifer); NT simply indicates 
<10% tree cover, trees species is unspecified.  The olive-sided flycatcher shows a similar range of 
differences across 4 DFAs: conifer <140 yrs (4 times), conifer >140 yrs (twice), and recently disturbed 
(twice).  Combined it is apparent the species is strongly associated with conifer stands throughout the 
province and profits from edge.  Only one species, black-throated green warbler shows widely different 
preferences across DFAs.  Across 5 DFAs Hammond’s flycatcher showed significant preferences for: 
MW2 (once), H2 (once), C1 (once), and NT (once).   Table 2 provides a summary of habitat preferences 
as determined by statistically significant tests.  
 
Table 2.  Habitat preferences of species that can be monitored solely by VRI-based forest type as 
expressed across 5 DFAs.  Preferences significant at p < 0.05 indicate bold.  Values in [ ] are literature 
based from that DFA because observations were too few to test.  
 
 
 
 
 
 
 
 

CoS SAS
Common Name EWIC 1 2 3 GR DFA Group BEC
American Redstart 6 6 6 6 TFL48 2:NT,H2 BWBSmw1

FSJ 2:H1,MW2 BWBSmw1
FN 2:H1,H2 BWBSmw2

Cran 2:H1,MW2
Band-tailed Pigeon SC 5 2 3 7 TFL6 2:C2 CWHvm
Black-throated Green Warbler 6 2 3 7 TFL48 2:NV,C2

FSJ 2:H2,MW2 BWBSmw1
FN 2:C2,MW

Blackpoll Warbler 5 6 6 6 TFL48 2:NT,C1 ESSFwk2
FSJ 2:NT,C1
FN 2:C1,NT

Cassin's Vireo 6 6 6 5 TFL6 2:[C] CWHxm
Cran 2:RD,C1

Common Raven 6 6 5 6 TFL48 1/NT BWBSmw1 
FSJ 1/C1 BWBSmw2
FN 1/C1

TFL6 2/C1 CWHxm
Cran 1/RD IDFdm2

Gray Jay 6 6 6 6 TFL48 2:NT,C1 ESSFmv2
FSJ 2:C1,MW2 BWBSmw2
FN 2:C1,C2 BWBSmw2

TFL6 2:C CWHvm
Cran 2:C MSdk

Hammond's Flycatcher 6 6 6 4 TFL48 2:MW2 SBSwk2
FSJ 2:C1,C2
FN 2:H2,NT BWBSdk2

TFL6 2:C2 CWHxm
Cran 2:C1,C2 MSdk

Hermit Thrush 6 6 5 4 TFL48 2:NT,C1 EESFmv2
FSJ 2:H1,NT
FN 2:C1,C2

TFL6 2:C1,C2 CWHvh,CWHvm
Cran 2:C1,C2,H1,NT ICHmk1,MSdk

Least Flycatcher 6 6 6 6 TFL48 2:H2,NT BWBSmw1
FSJ 2:H1,H2 BWBSmw1
FN 2:H1,H2 BWBSdk22:

TFL6 2:H
Cran 2:H1,H2

Magnolia Warbler 6 6 6 6 TFL48 2:MW2,H2
FSJ 2:MW1,H2 BWBSmw1
FN 2:RD,NV BWBSmw2

Olive-sided Flycatcher T 5 2 4 6 TFL48 2:RD,C1 ESSFwk2 
FSJ 2:C2/C1
FN 2:RD,C1

TFL6 2:C1 CWHvm

Priority
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SAS Group 3 – strong associations with particular habitat elements 
Group 3 consists of species with strong dependencies on specific habitat elements (e.g. cavity sites, 
down wood, understory including shrubs, wetlands and riparian areas).  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 to Group 2.  It is also for this reason that readily monitored species in 
Group 3 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. 

Ovenbird 6 4 5 7 TFL48 2:H2,H1 BWBSmw1
FSJ 2:H1,H2 BWBSmw1
FN 2:H1,H2 BWBSmw2

Pacific-slope Flycatcher 4 2 4 6 TFL48 3c/C2,H2
FSJ 3c/H1, MW2
FN 3c/H1, MW2

TFL6 2:C1 CWHvh,CWHvm
Philadelphia Vireo 6 2 4 7 TFL48 2:H2,MW2

FSJ 2:H2,RD
FN 2:H1,MW2 BWBSmw2

Pine Grosbeak 5 6 6 6 TFL48 2:NT,C1 ESSFwk2
FSJ 2:C
FN 2”C

subsp. carlottae 2 2 3 1 TFL6 2: C
Cran 2:C ESSF

Red Crossbill 6 2 4 6 TFL48 2:C2 ESSFmv2
FSJ 2:C2
FN 2:C1 SWBmk

TFL6 2:H,C1,RD,C2 WHmm,CWHvh,CWHv
Cran 2:C2

Rose-breasted Grosbeak 6 6 5 7 TFL48 2:H2 BWBSmw1
FSJ 2:H2,H1 BWBSmw1
FN 2:H2,RD BWBSmw2

Ruby-crowned Kinglet 5 6 6 6 TFL48 2:C1,C2 ESSFmw2
FSJ 2:C1,C2 BWBSmw2
FN 2:C2,C1 SWBmk

TFL6 2:C2 CWHvm
Cran 2:C1,C2 IDFdm2

Sooty (Blue) Grouse na na na 4 TFL6 2:RD,C1 CWHvm
Steller's Jay 6 6 6 5 TFL48 2:C2,C1

FSJ 2:C
TFL6 2:C1,C2 CWHvh,CWHvm
Cran 2:C

Townsend's Warbler 6 6 6 6 TFL48 2:C2,C1 ESSFwk2
FSJ 2:MW
FN 2:C1

TFL6 2:C2,C1 CWHxm
6 Cran 2:C1,C2,,MW1 MSdk

Varied Thrush 6 6 5 6 TFL48 2:C2,C1 ESSFwk2
FSJ 2:C2,C1 ESSFmv4
FN 2:C2,MW2 BWBSdk2

TFL6 2:H,C1,C2, CWHvm
Cran 2:C2.C1 ICHmk1

Warbling Vireo 6 6 6 6 TFL48 2:NT,MW2 BWBSmw1
FSJ 2:H1,MW1 BWBSmw1
FN 2:NT,H2 BWBSdk2

TFL6 2:C2 CWHxm
Cran 2:NT,H1,MW1

Western Tanager 6 6 6 5 TFL48 2:MW2,H2 BWBSmw1
FSJ 2:H2,MW2 BWBSmw1
FN 2:MW1,H2 BWBSdk2

TFL6 2:[C,H,R] CWHxm
Cran 2:C1,H2,MW1 IDFdm2n,IDFdm2  
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Cavity users:  
 A total of 39 bird species occurring in the 5 DFAs use cavities as nests more than 50% of the time, often 
100%.  Other species use cavities more opportunistically (e.g., common grackle, harlequin duck, northern 
hawk owl, Pacific-slope flycatcher).  Not all species considered cavity users use conventional cavities.  
The brown creeper use cracks in or behind deeply furrowed bark as well as conventional cavities.  The 
trees sought, however, are similar to those providing cavity sites.  Cavity users are poorly sampled by the 
BBS surveys.  In some instances, the habitat preference is strongly expressed but poorly sampled by 
BBS.  For example, only 2 records of American Kestrel from BBS routes in the Fort St John TSA, but 
there were 205 incidental records off routes.  The cavity-nesting ducks are largely restricted to riparian 
areas which are poorly sampled by the BBS.  Other species are simply uncommon in many areas (e.g., 
black-backed woodpecker, downy woodpecker), or have restricted ranges which meant they were 
available for sampling in only one of the 5 DFAs (e.g., chestnut-backed chickadee, Lewis’s woodpecker). 
 
Across the 39 cavity-nesting bird species and 5 DFAs, there were only 3 statistically significant 
associations with BEC variant and 8 statistically significant associations with habitat type (Table 3).  
 
Table 3.  Habitat preferences of cavity-nesting species as expressed across 5 DFAs.  Preferences 
significant at p < 0.05 indicate bold.  Values in [ ] are literature based from that DFA because 
observations were too few to test.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The species with statistically significant associations do show consistency in preferences.  For example, 
black capped chickadee is either H1 or MW2, boreal chickadee C1, and yellow-belled sapsucker H2, 
MW1, MW2 or NT (no tree species specified).  
 
 

Conservation SAS
Common Name Priority GR DFA Group BEC
Black-capped Chickadee 5(3) 6 TFL48 3c/MW2 BWBSmw1

FSJ 3c/H1,MW1 BWBSmw1
FN 3c/H1,H2 BWBSmw2

TFL6 3c/[H]
Cran 3c/MW2

Boreal Chickadee 5(1) 6 TFL48 3c/C1,C2
FSJ 3c/MW2,C1
FN 3c/C1,C2

Cran 3:c/MW2,C1
Chestnut-backed Chickadee 2(2) 4 TFL48 3c

FSJ 3c
TFL6 3c/H,C1,C2 CWHvm
Cran 3/C1

Common Merganser 5(3) 6 TFL48 3c/R
FSJ 3c/R
FN 3c/R

TFL6 3c/R,C2 CWHvm
Cran 3c/2:R

Northern Flicker 6 6 TFL48 3c/NV,RD
FSJ 3c/H2,MW2
FN 3c/MW1,NT

TFL6 3c/H,C1,C2
Cran 3c/NT,H,MW

Red-breasted Nuthatch 6 6 TFL48 3c/MW2
FSJ 3c/MW
FN 3c/C2,MW2

TFL6 3c/[C] CWHxm
Cran 3c/RD,MW

Winter Wren 6 6 TFL48 3c,dw/C2 ESSFwk2
FSJ 3c,dw/C2,MW1 ESSFmv4 
FN 3c,dw/MW2,C1 BWBSmw2

TFL6 3c,dw/H,C1,C2 CWHvm
Cran 3c/C2,MW1 MSdk
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Understory: 
A total of the 26 forest-dwelling bird species occurring within the 5 DFAs were considered to be strongly 
associated with understory.  Of the 26 species, 20 show statistically significant associations with habitat 
type, and 13 with BEC unit within DFAs (Table 4). 
 
Table 4.  Habitat preferences of understory associates as expressed across 5 DFAs.  Preferences 
significant at p < 0.05 indicate bold.  Values in [ ] are literature based from that DFA because 
observations were too few to test.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conservation SAS
Common Name CoSEWIC Priority GR DFA Group BEC
Alder Flycatcher 6 6 TFL48 3u/NT,RD,R SBSwk2

FSJ 3u/NT,R BWBSmw2
FN 3u/NT,NV,R BWBSmw2

Canada Warbler Th 2(2) 7 TFL48 3u/H1 BWBSmw1
FSJ 3u/H2,MW2 BWBSmw1
FN 3u/H2,NT BWBSmw1

Cedar Waxwing 6 6 TFL48 3u/NT,NV,R SBSwk2
FSJ 3u/NT,H1,R
FN 3u/RD,NT,R

TFL6 3u/C1 CWHvh
Cran 3u/NT

Common Yellowthroat 5(1) 2 TFL48 3u,r,w/NT,MW2
FSJ 3u,r,w/NT
FN 3u,r,w/NT,RD BWBSmw2

TFL6 3u,r,w CWHxm
Cran 3u,r,w

Dusky Flycatcher 2(2) 6 TFL48 3u/NT,MW1 BWBSmw1
FSJ 3u/NT,C2
FN 3u/NT,C1

Cran 3u/C1,H2 IDFdm2
Fox Sparrow 5(1) 3 TFL48 3u/C1,NT

FSJ 3u/NT,MW2 BWBSmw1 
FN 3u/NT,RD BWBSmw2 

TFL6 3u/C1,C2,HC CWHvh,CWHvm
Cran 3u/NT,MW2

Lincoln's Sparrow 6 6 TFL48 3u/NT,NV
FSJ 3u/NV,NT BWBSmw1
FN 3u/RD,NV BWBSmw2

TFL6 3u/RD,R
Cran 3u/RD,R

MacGillivray's Warbler 6 4 TFL48 3u/2:NT,MW2 SBSwk2
FSJ 3u/RD, MW2
FN 3u/NT

TFL6 3u/C1,RD CWHxm
Cran 3u/NT,RD, MW2 MSdk

Mourning Warbler 2(2) 7 TFL48 3u/H2,NT
FSJ 3u/NV,RD
FN 3u/NT,RD BWBSmw2

Cran
Orange-crowned Warbler 5(3) 6 TFL48 3u/2:NT,RD BWBSmw1

FSJ  3u/ NT,RD SWBmk
FN 3u/RD,NT

TFL6 3u/C1,RD CWHvh,CWHvm
Cran 3u/NT,RD MSdk

Palm Warbler 4(2) 7 FSJ 3u,w/2:NT,C1
FN 3u,w/2:C1,NT BWBSmw2  
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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 (e.g., clay-colored 
sparrow, northern shrike).  Sharp-tailed grouse (assigned to Group 4 because of its localized habitat) also 
is very responsive to understory.   Several species are uncommon or casual in occurrence (e.g., Brewer’s 
sparrow (timberline), Connecticut Warbler, Harris’s sparrow, lazuli bunting).  Associations with riparian or 
wetland areas are poorly evaluated by the BBS (e.g., common yellowthroat, veery). 
 
 
Across the 5 DFAs there are 65 statistically significant associations with particular VRI-based habitat 
types.  Most of these are with NT (tree cover <10%), but NV (<5% tree cover) and recently disturbed also 
make significant contributions.  Associations with either hardwood or conifer leading types represent 41% 
of selections, often associated with NT, NV, or RD, indicating that understory associates generally seek 
the understory and that is where forest cover is less.  
 

 Significant preferences 
 NT NV RD Hardwoods Mixed wood Conifer 

Number 25 4 9 8 4 15 
Percent 38 6 14 12 6 23 

       
 
The tally above summarizes relations over all 5 DFAs tested.  There are regional differences.  In the 3 
northeastern DFAs understory associates are most often associated with hardwood or mixed types, when 
not with NT or NC.  In areas with fewer hardwoods, coastal British Columbia and the southern interior, 
understory associates are more likely to show affinity for conifer-leading types. 
 
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 (e.g., clay-colored 
sparrow, northern shrike).  Sharp-tailed grouse (assigned to Group 4 because of its localized habitat) also 
is very responsive to understory.  Several understory associates are uncommon or casual in occurrence 

Red-eyed Vireo 2(2) 6 TFL48 3u/NT,H2 BWBSmw1
FSJ 3u/H1,H2
FN 3u/RD,MW1 BWBSmw2

Cran 2:H1,H2
Song Sparrow 6 6 TFL48 3u,w/RD

FSJ 3u,w
FN 3u,w/NT,mw1

TFL6 3u/2:C1,C2 CWHvm
Cran 3u,w/RD

Swainson's Thrush 2(2) 6 TFL48 3u/NT,MW2 SBSwk2
FSJ 3u/H2,MW1 BWBSmw1
FN 3u/MW1,H2 BWBSmw2

TFL6 3u/C1,C2 CWHvh,CWHvm
Cran 3u/C1,H2,MW2 IDFdm2n

Tennessee Warbler 5(1) 6 TFL48 3u/NT,NV SBSwk2
FSJ 3u/H2, NT BWBSmw2
FN 3u/MW1,RD BWBSmw2

White-crowned Sparrow 6 6 TFL6 3u/C CWHxm
Cran 3u/1

White-throated Sparrow 5(1) 6 TFL48 3u/NT,H2 BWBSmw1
FSJ 3u/NT,H2 BWBSwk2
FN 3u/NT,RD BWBSmw2

Wilson's Warbler 2(2) 5 TFL48 3u/R,NT,C2 SBSwk2
FSJ 3u/R,NT,C2 BWBSwk2
FN 3u/R,NV,NT

TFL6 3u/2:R,H,C1,C2 CWHvh,CWHvm
Cran 3u/2:R,NT,C2 MSdk

Yellow Warbler 2(2) 6 TFL48 3u/NT,H2 BWBSmw1
FSJ 3u/MW1,H1
FN 3u/NV,MW1

TFL6 3u/NT,R CWHxm
Cran 3u/MW1,H1

Yellow-bellied Flycatcher 4(2) 7 TFL48 3u,NV,RD SBSwk2
FSJ 3u/NT,C1
FN 3u/C1,C2  
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within a DFA (e.g., Brewer’s sparrow (timberline), Connecticut warbler, Harris’s sparrow, lazuli bunting), 
and could not be tested.  Associations within riparian or wetland areas are poorly evaluated by the BBS 
(e.g., common yellowthroat, veery). 
 
Down wood: 
Down wood is considered to have a potentially limiting effect for only 3 bird species.  Ruffed grouse 
requires down wood as ‘booming’ or ‘hooting’ sites.  The preferred habitat of ruffed grouse (hardwoods 
and mixed woods) is unlikely to become limiting.  Dusky and sooty grouse hoot from down wood, but are 
not nearly as restricted as the ruffed grouse, more often making do with stumps and rocks.  Two birds, 
considered first as cavity users, also exploit down wood.  The pileated woodpecker forages intensively in 
rotted down wood for carpenter ants; the winter wren frequently nests in upturned root wads that occur 
frequently through blow down.   No statistically significant associations were obtained for the pileated 
woodpecker, which was encountered infrequently; its use of cavities is better documented and it was 
designated 3c,dw.  The ruffed grouse was consistently associated with hardwoods or mixedwood, except 
on the coast where it also showed significant associations with old conifers.  Habitat associations for the 
winter wren were consistently with older conifer.  
 
Wetlands and riparian: 
This is the largest group of the Species Accounting System including 52 bird species across the 5 DFAs 
tested.  A further 9 cavity nesters prefer riparian and wetland sites, as do 11 understory associates (which 
often appears as a preference for NT within the habitat types).  The trumpeter swan is often restricted to 
large lakes, but for monitoring is considered a localized species and assigned to Group 4.  Similarly, 
Nelson’s sharp-tailed sparrow prefers specific wetland types that appear highly localized and is also 
assigned to Group 4.  
 
A smaller portion (8/52) of riparian and wetland associates show significant associations with BEC 
variants than is true of other groups.  That is partly due to the fact that wetland associates are poorly 
sampled by BBS, but mainly because their primary association is with wetland or other riparian types and 
not the plant communities reflected in BEC variant classification.  Smaller wetlands do not consistently 
appear in the VRI.  Wetland and riparian associates rarely show statistical associations with broad habitat 
types because their preferred habitat occurs as small inclusions within many habitat types.  Only 5 
associations with VRI-based habitat types were significant; for each species, significant associations were 
restricted to only one of the DFAs tested:  black-headed grosbeak (C2 in TFL6), Canada goose (C2 in 
TFL 6), greater yellowlegs (C1 in Fort Nelson TSA), mallard (C2 in TFL 6), red-winged blackbird (NT in 
Fort Nelson TSA). 
 
SAS Group 4 – species with highly localized habitats 
Group 4 species are those whose habitat is highly localized and often specialized.  Because of the 
localized nature of their 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., 
WHAs) or company guidelines that prescribe actions to be taken when the habitat is encountered.3

 

  
Across the 5 DFAs, 12 bird species were designated as Group 4 species. 

Two of these species showed statistical associations with a particular variant within a DFA: black swift 
and Vaux’s swift in TFL 6.  Because these habitats are often rare and usually restricted in extent, none of 
these species show statistically significant associations with any of the broad habitat types.   
 
Group 5 – species for which habitat distribution may be important 
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 (or 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 
                                                           
3  See Kremsater, L., Bunnell, F.L. and Houde, I.  2009.  Sustaining species using localized habitats in Canadian Forest Products 
northeastern Divisions.  Bound booklet. 32 pp. 
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much more serious concern where the practices contributing to the breaking apart of habitat replace 
forest rather than simply modify 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 typically small and includes only 3 bird species 
across the 5 DFAs tested.   
 
Both the golden-crowned kinglet and northern goshawk show a consistent preference for conifer stands 
(not necessarily >140 years old); for the kinglet this includes statistical association with older mixedwood 
in the northeast.  Both the kinglet and the goshawk show statistical associations with BEC variant.  The 
spruce grouse is not sampled well enough by BBS routes to show statistically significant associations with 
either VRI or BEC variant, but the most preferred habitat was consistently conifer or older mixedwood. 
 
Group 6 – species using non-forested habitats  
Several species treated previously show preferences for habitats that could be considered non-forested – 
NV (<5% tree cover) and NT (<10% tree cover).  Those habitats, however, often are small inclusions 
within forested habitat types.  Within all DFAs, some species occur in habitats that extend well outside 
forests and 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 species 
within a DFA that rarely occur in forests and are not affected by forest practice. 
 
Across all five DFAs, a total of 49 species likely to occur in the DFA use habitats unaffected by forest 
planning or practice.  Four of these are sampled well enough by BBS routes that they show significant 
associations with BEC variant within the DFA (common nighthawk, glaucous-winged gull, killdeer, vesper 
sparrow).  Habitats used are not well defined by VRI (e.g., cliff, manmade) and there are no statistically 
significant associations with VRI-based habitats.  
 
Management implications 
One way of making monitoring more cost effective is to transfer well-documented relations among areas.  
Relations with VRI-based habitats generally hold for tree-nesting species and understory associates.  
When preferences change regionally, they generally change in response to the proportions of conifers 
and hardwoods present.  Tables above summarize changes documented.  Many of the habitat affiliations 
in the Canadian Wildlife Service’s draft lists of candidate species to consider in evaluation of 
compensation for incidental take are based on eastern data.  That is especially true among warblers.  
Regional data will reduce the likelihood of being penalized by incorrect assessment.  
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