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Executive Summary 
 
This report provides guidelines for coarse-filter analyses of the impacts of forest planning and practice on 
sustaining biodiversity.  Because it provides a broad overview, some details are omitted but found in 
companion reports.   Reviews of relationships of biodiversity to features treated in coarse-filter analyses 
and a detailed rationale for the analyses are found in companion reports.
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Coarse-filter analyses are focused by the Species Accounting System (SAS).  The SAS indicates which 
particular species occur in any of the monitoring groups.  Their presence guides metrics for analysis.  For 
example, the cavity users present determine the diameters of cavity trees sought, thus the age classes 
that provide suitable habitat.  Five groups are treated to illustrate application of coarse-filter analyses 
using data of TFL 48.  They are: 

 Group 2 – species with a strong affinity for particular habitat types 

 Group 3 – species associated with specific forest elements 
o 3c and 3dw  Dying and dead wood 
o 3u  Understory 
o 3w and 3r  Wetlands and riparian 

 Group 4 – species dependent on specialized or localized habitat 

 Group 5 – species for which distribution of habitat could be important 
 
Group 1 (generalists) and Group 6 (non-forested) are not monitored or analyzed beyond evaluating 
affinities with specific habitat types or BEC variants. 
 
Key points are: 
 

 Exposing weaknesses: The Species Accounting System (SAS) exposes weaknesses in 
monitoring.  Some groups of species are inadequately assessed by current monitoring (Breeding 
Bird Survey routes) – e.g., many wetland and riparian species, owls and several cavity users.  
Known weaknesses can be improved.  
 

 Focusing effort and analysis:  The Species Accounting System provides a useful framework for 
guiding and focusing coarse-filter analyses of the effects of forest planning and practice on 
sustaining biodiversity (examples in text). 
 

 Improving practice: The combination of simple approaches (SAS with map-based coarse-filter 
analyses) exposes areas where forest practices can be usefully improved (e.g., the current target 
diameter for retained wildlife trees is >17.5 cm dbh; to retain all species this should be increased 
to >23 cm dbh).  Even 23 cm dbh is inadequate for a few species. 
 

 Improving planning: Simple map-based, coarse-filter analyses can refine and guide forest 
planning.  For example, the present 20-year plan should be revisited to determine whether there 
is flexibility in the amount of harvest proposed for mixed wood in the BWBSmw1 variant.  Note 
that the analysis focuses the problem to the variant level (Table 5).  
 

 Guiding implementation monitoring: Simple map-based, coarse-filter analyses can guide 
implementation monitoring.  Examples of helpful implementation monitoring exposed by these 
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analyses include assessment of the diameter of trees actually retained in retention patches and 
the likelihood of harvest near small wetlands.   
 

 Guiding effectiveness monitoring: Simple map-based, coarse-filter analyses can guide 
effectiveness monitoring.  Examples of helpful effectiveness monitoring exposed by these 
analyses include better assessment of the contributions of the NHLB and effects of vegetation 
management.  The assumption that NHLB contributes significantly should be checked.  Currently, 
of the 20,337 sample points through 2008, 64.5% are in the THLB, 17.8% are in the NHLB, and 
17.7 % are in land excluded from productive forest (e.g., non-commercial brush classified as NT 
but favoured by some species).  Potential effects of vegetation management on modifying the 
mixed wood contribution to biodiversity and duration of any reduction in hardwood and understory 
cover should be evaluated.  Study currently is underway. 
 

 Assessing high priority species:  The province recently adapted a conservation framework that 
ranks species for allocation of effort.  In many instances, the apparent need to directly monitor 
species ranking highly within the provincial conservation framework is readily assessed.  These 
analyses suggest that the fisher, for example, does not require direct monitoring; nor do high 
priority species strongly linked to particular forest types (e.g., black-throated green warbler, 
Pacific-slope flycatcher, red crossbill).  Analyses for high priority species using dying and dead 
wood have been applied to the Fort St John and Fort Nelson TSAs.
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1   Introduction 
This report has one objective: to describe and illustrate approaches to coarse-filter analyses of impacts of 
forest planning and practice on sustaining biodiversity.  Illustrative examples are from TFL 48; the 
Species Accounting System for TFL 48 is treated fully in Bunnell et al. (2009b).  Findings of analyses for 
other northeastern DFAs are found in Bunnell et al. (2009c,d).  Details of specific analyses and the 
underlying literature review and analysis of data are presented in: 
 
Dead wood (cavity sites and downed wood): 
Bunnell, F.L., Kremsater, L.L., Moy, A. and Vernier, P.  2009e.  Coarse-filter assessment of contribution of 

dying and dead wood to sustaining biodiversity on TFL 48.  Final Report to Canadian Forest 
Products and BC Forest Sciences Program.  FSP Y09314.  62 pp plus appendices.

 

 
Hardwoods: 
Bunnell, F.L., Kremsater, L.L., Moy, A. and Vernier, P.  2009f.  Coarse-filter assessment of contribution of 

hardwoods to sustaining biodiversity on TFL 48.  Final Report to Canadian Forest Products and 
BC Forest Sciences Program.  FSP Y09314.  43 pp.

 

 
Understory: 
Bunnell, F.L., Kremsater, L.L., Moy, A. and Vernier, P.  2009g.  Coarse-filter assessment of contribution of 

understory to sustaining biodiversity on TFL 48.  Final Report to Canadian Forest Products and 
BC Forest Sciences Program.  FSP Y09314.  23 pp.

 

 
This report focuses on vertebrates.  Non-vertebrates are addressed briefly here to determine if their 
inclusion alters appropriate metrics for analysis; they are addressed more fully elsewhere (Kremsater and 
Bunnell 2009a).  The manner in which practices described within the SFM plan actually were 
implemented was not assessed in the field.  The skeleton of the assessment is the Species Accounting 
System; details of the system are in Bunnell et al. (2009b).  The system assigns species to the least 
costly form of monitoring appropriate to the species’ natural history.  It is reviewed briefly here and 
summary accounts are provided to indicate the number of species subject to different forms of analyses.  
After review of the system, the nature of coarse-filter analyses of forest impacts are provided for each 
group with examples from TFL 48.  This report does not provide details of the reports noted above, but 
illustrates methodology of coarse-filter analyses to assess impacts of forest planning and practice on 
biodiversity.  We discuss each accounting group separately because methods of analysis and 
approaches to monitoring differ among groups.  Citations of underlying literature are largely restricted to 
the background reports and not repeated here.  We close with a brief summary of the utility of the 
approach. 

 
 
2   The Species Accounting System – an overview 
The Species Accounting System (SAS) 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: 
 
Group 1 – generalists, species that inhabit many habitat types, including non-forested (several respond 

positively to forest practices); 
Group 2 – species that can be statistically assigned to broad habitat types (e.g. older conifer, young  
 hardwoods); 
Group 3 – species with strong dependencies on specific habitat elements (e.g. snags, understory or  
 riparian), so can be useful in effectiveness monitoring; 
Group 4 – species restricted to localized, often specialized, habitats; and 
Group 5 – species for which habitat distribution is considered important (e.g., patch size, connectivity).  
 
Group 6 is included for completeness, but not discussed here because it is not subject to coarse-filter 
analyses of effects of forest practices.  It contains species known or expected to occur in the area, but 
that are not dependent on forested environments. 
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Group assignations for TFL 48 are summarized in Appendix 1.  The Appendix also includes statistically 
preferred BEC variants and rankings within the newly developed provincial conservation framework 
(Bunnell et al. 2009a).  Details regarding assignment of species are discussed in the reports noted above.  
Freshwater fish also were noted but are not included within the Species Accounting System.  The 
Species Accounting System was initially created for terrestrial vertebrates; non-vertebrates were added to 
the groups as data permitted.  About 220 terrestrial vertebrate species are known or believed to occur on 
the tenure.  A few of these are transients – birds migrating through the area; several species are at the 
northern or western edge of their range.  Having species assigned to a group within the system facilitates 
coarse-filter analysis of the effectiveness of planned forest practices.  For example, species in Group 1 
need not be assessed because their generalist approach to habitat use makes them relatively immune to 
specific forest practices, or they respond positively to harvest.  Effects on species that can be credibly 
assigned to a broad forest type within Group 2 can be readily assessed on the basis of map-based data 
by projecting changes in the amount and distribution of that habitat type under the SFM plan.  Likewise, 
knowing what particular cavity-using species (part of Group 3) are present determines the diameter of 
cavity tree required, thus age, so can again be related to map-based data of age classes of specific forest 
types.   We found that members of Group 5 for which distribution of habitat may be more important than 
amount also could be credibly assessed by map-based data.  Members of Group 4 require small localized 
habitats that are not usually mapped.  They cannot be assessed by coarse-filter analysis and map-based 
data so specific guidelines were suggested to sustain those species.  These guidelines are summarized 
in Kremsater and Bunnell (2009b).

 

 
 

3   Group 1 – habitat generalists  
Generalists are species that inhabit many habitat types; e.g., American robin, dark-eyed junco, black 

bear, dusky shrew.   

3.1  Generalist species 

The designation ‘generalist’ refers to the habitat types or the broadest level of classification.  For 
example, the barred owl is assigned 3c/1.  That assignment 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 and will select cavity sites in virtually any broad forest type.  We consider 47 species 
occurring within TFL 48 to be habitat generalists (Appendix) – the same group of generalists occurs in all 
three northeast Canfor tenures.   
 
Generalists are well represented among the more common species.  Of the 47 species designated 
generalists within the TFL 48, 20 are considered common and 21 are considered uncommon.  Only 6 are 
casual or transients within the DFA.   

3.2  Appropriate metrics for analysis 

Coarse-filter analyses make no assessment of habitat needs of generalists. 
 

Few of these species need to be monitored because they either benefit from forest 
practices or occur across a wide range of habitat types showing few strong preferences 
for a single type. 

 
 

4   Group 2 – strong affinity for particular habitat types 
Group 2 species are species which are statistically associated with particular habitat types.  These types 
may include types designated non-forested in the BC Land Cover Classification Scheme (e.g., NT and 
NV) when they occur as small inclusions within forests.  Group 2 does not include types that typically are 
a product of human activities or alpine tundra – these are designated Group 6. 
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4.1  Group 2 species 

In total, 38 bird species and 3 mammal species can be accounted for solely by forest type in TFL 48.  
Clark’s nutcracker is vagrant in the area, but would be included in Group 2 as 2:C2 if it occurred more 
commonly.  Although red squirrel and northern flying squirrel frequently use cavities, use is not consistent 
and they have been assigned to Group 2.  The same is true of the northern hawk owl.  Of 58 nests 
recorded from similar forest types, only 19 (33%) of hawk owl nests were in cavities.   
 
Some species assigned to Group 3 can be accounted for by forest type provided practices are retaining 
other key requirements, but must initially be evaluated within Group 3  by assessment of suitable practice 
(§5).  Some cavity-users and understory associates, for example, show strong affinities for particular 
habitat types.  Cavity-using species, however, can be present in the preferred forest type only if cavity 
sites are available.  For that reason, within the accounting and monitoring program they are first 
addressed as cavity users to ascertain the likelihood of their presence and reliability of monitoring only by 
forest type.   
 
Among the 41 Group 2 species, most are uncommon (20) or casual (6) so there are clear advantages of 
being able to track suitable habitat by GIS. 

4.2  Appropriate metrics for analysis 

There are 4 questions that should be evaluated when applying coarse-filter evaluation of planning and 
practices’ effects on Group 2 species. 
 

1) What is the amount of the preferred habitat types in the NHLB (Non-harvestable Land Base)? 
2) What is the amount of the preferred habitat types in the THLB (Timber harvesting Land Base)?   
3) What is the current and projected age distribution of forested habitat types within the NHLB and 

THLB? 
4) What are current and projected patch size distributions of preferred habitat types, particularly 

forested types? 
 
Members of Group 5 (habitat distribution important) may receive more detailed analyses of the 
arrangement of habitat (such as patch size). 
 
Review of habitat relations for non-vertebrate groups by Bunnell et al. (2009e,f,g) and Kremsater and 
Bunnell  (2009a) indicate that these metrics are appropriate for many non-vertebrates as well.  The utility 
of amount as a measure is clear because these habitat types represent the preferred habitat of groups of 
species, both vertebrate and non-vertebrate (note that age helps delineate habitat types; e.g., C1 and C2 
– conifer-leading 31 to 140 years and conifer-leading >140 years).  Amount in the NHLB is subject only to 
natural disturbance and represents a buffer against forest practices in the THLB; amounts in the THLB 
are subject to forest practices.  Age distribution not only provides insight into current and future amounts 
of specific age classes, but also indicates the likelihood of sustained provision of all decay stages (no 
wide-spread gaps in age structure).  Among vertebrates, negative edge effects (patch size) are reported 
primarily from conifer types.  Negative edge effects have been reported for smaller organisms (e.g., 
lichens and bryophytes) with strong affinities for hardwoods. 
 

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

4.3  Results of analyses 

Questions 1 and 2 for Group 2 require simple ‘table look-ups’ for amounts of the most preferred habitat 
(e.g., Table 2; observed to expected ratios of the Species Accounting System would allow assessing the 
2

nd
 ranked habitat as well).  Figure 1 illustrates combined amounts of older forest in the THLB and NHLB 

by major forest type for the five major forested BEC variants.  The largest area of young, recently 
disturbed forest is within the SBSwk2 – 15,475 ha.  Older forest in that variant comprises 33,848 ha of 
which 58% is conifer-leading (Figure 1).  About 36% of older forest is within the NHLB (Table 2).  Across 
all five major forest variants, 30% or more of the older forest is in NHLB in all but the ESSFwk2 (23%; 
Figure 1).  At smaller scales, a value of about 30% older forest appears sufficient to maintain the full 



 

 

4 

ESSFmv 2 - 56,033 ha

64%

0%

1%
34%

0%

1%

35%

ESSFwk 2 - 23,825 ha

77%

0%

1%
21%

0%

1%

23%

BWBSmw1 - 44,504 ha

11%

30%

24%

4%

19%

12%36%

BWBSwk 1 - 6,911 ha

42%

10%

19%

13%

7%

9%29%

SBS wk 2 - 33,848 ha

56%

2% 9%

21%

4%

8%
32%

Legend

56%

2% 9%

21%

4%

8%
32%

CL THLB

HL THLB

MW THLB

CL NHLB

HL NHLB

MW NHLB

complement of cavity nesters, but this amount likely needs to be distributed across the tenure.  While not 
all of the THLB will be harvested at once, a precautionary approach suggests that some retention is 
required in the managed forest to ensure maintenance of all cavity-using species.  Some epiphytic lichens 
and bryophytes disperse poorly and require older substrate.  They too profit from scattered retention, 
such as wildlife tree patches. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
          
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1.  Area of older forest (>90 yrs for hardwoods and mixed wood; >140 yrs for conifers) by major 
forest type and occurrence within the THLB and NHLB (smaller circle).  All major forested variants are 
illustrated.  

Figure 1 represents a ‘snapshot’ in time and its major contribution is towards evaluating trends.  It is 
nonetheless informative and illustrates three points.  First, the TFL is predominantly conifer and for most 
variants in the TFL older age classes are predominantly conifer (the BWBSmw1 is an exception and is 
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one of the most species rich variants in the northeast).   Second, natural distribution of hardwoods is not 
even across variants – they are much less well represented in the ESSF than in the BWBS or SBS.  
Third, the relatively small amounts of hardwood and mixed wood types, evident in Figure 1, suggests that 
older hardwoods could become limiting.  Given that many cavity nesters present prefer hardwood trees, 
small amounts of older hardwood are potentially significant.  While hardwoods are sought as nest sites 
within the TFL (Bunnell et al. 2009b:Table 3), hardwoods are common in small amounts within conifer- 
leading stands, and a cavity nester needs only a single large tree in which to nest.   
 
Older forest stands have frequently proven limiting elsewhere, particularly for non-vertebrates (Berg et al. 
1994; Grove 2002; Lonsdale et al. 2008; Söderström 1988; Yee et al. 2001).  Analyses of amounts of 
older forest types in the NHLB and THLB (questions 1 and 2 above; §4.2) are summarized in Figure 1 
above and Table 2 following (p. 9).  Those values are a ‘snapshot’ and do not reveal potential future 
gaps.  Question 3 is addressed by evaluating age distribution.   
 

                                2004                                                               2024 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Current (2004) and projected (2024) age distribution of the hardwood and mixed wood forest 

types in TFL 48.  

The SAS documents species associations with specific forest types.  Most cavity users prefer hardwoods, 
as do many non-vertebrates (Bunnell et al. 2009f).  Hardwood-leading and mixed wood types are 
emphasized in analysis of species associated primarily with old trees.  Figure 2 illustrates the current and 
projected areas of different age classes within the two potentially most limiting forest types – hardwood-
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leading (H), and mixed wood (MW).   ‘Current’ age distribution of Figure 2 is based on the age distribution 
at time of creation of the SFM plan – 2004.  Projected age distribution is based on the 20-year plan which 
is spatially explicit and specifies harvest at four 5-year intervals.  The projection is simple and invokes no 
natural succession or natural disturbance.  Projecting natural disturbance has become increasingly 
difficult because climate change already has changed the area burned in boreal forests (Flannigan et al. 
2005; Stocks et al. 1998; Xiao & Zhuang 2007).   
 
The lack of natural disturbance means that the projected total area in ages >30 years is somewhat 
overestimated as some will have burned.  The lack of natural succession means that projected areas of 
the two oldest age classes of hardwoods and, to a lesser extent, mixed wood also are overestimated.  
Aspen stands older than 120 years are beginning to break up and be replaced by younger stands (Stelfox 
1995).  Despite these limitations two points are apparent in Figure 2: 1) there are no apparent gaps in 
existing age structure that would prohibit sustaining all decay classes when the entire tenure is 
considered, 2) the amounts in age classes of hardwoods and mixed wood >90 years may decline 
somewhat.  Mixed wood >140 years will become increasingly dominated by conifers.  Analyses of patch 
size distributions (question 4 above) are addressed in §7. 
 
 

5   Group 3 – species  associated with specific forest elements 
For monitoring purposes we recognized four broad habitat elements that respond differently to forestry 
planning and practices: cavity sites (3c), down wood (3dw), understory (3u) and wetland or riparian 
elements (3w, 3r).  These are treated separately below.  Natural history features of the species determine 
which broad habitat element they respond to most strongly and appropriate metrics.  Potential effects on 
non-vertebrates were derived largely from the literature rather than on-site data.  A major goal was to 
ensure that metrics for evaluation derived from examination of the better-known vertebrates would be 
modified as necessary to encompass non-vertebrates.  Non-vertebrate groups evaluated to varying 
degrees included: fungi, lichens, bryophytes, vascular plants, insects inhabiting dead wood and 
butterflies.  Odonates (dragonflies and damselflies) all were associated with riparian or wetland elements, 
most of which are not well treated by coarse-filter evaluation.  
 

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 be then monitored as for Group 2 – 
tracking appropriate habitat types.  Group 3 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.  
 

5.1  Dying and dead wood 

There is a natural, unbroken continuum in the production of dying and dead wood so use of dying and 
dead wood is treated together in a single report – Bunnell et al. (2009e).  

5.1.1  Vertebrate species dependent on dying and dead wood 

Terrestrial vertebrates use dead wood primarily as standing dead or snags (foraging and cavity sites) and 
as logs (foraging and denning or resting sites).  Freshwater fish as well as other stream-dwelling 
organisms benefit from coarse woody debris in the water (particularly more durable conifers).  Within TFL 
48, 30 bird species always or frequently (>50%) use cavity sites or bark fissures to nest; an additional 5 
species use cavities opportunistically.   A total of 9 mammals consistently or frequently (>50%) use cavity 
sites or roost in bark fissures and under bark; several other mammal species use dying and dead trees 
opportunistically.   Two of these species, however, are considered to respond to habitat distribution so are 
assigned to Group 5 (American marten and fisher).  Fewer vertebrate species in the DFA are strongly 
linked to down wood.  All amphibians in the DFA breed in water rather than in down wood, neither reptile 
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species responds strongly to down wood and relatively little use of down wood is made by birds.  Some 
bird species exploit down wood as shelter for nest sites (e.g., mallards, dusky grouse,

4
 Townsend’s 

solitaire) but use is opportunistic.  The pileated woodpecker, however, forages intensively on insects in 
down wood; male ruffed grouse, unlike the dusky grouse, appear to require sizable logs which form the 
anchor of their territory; a high proportion of winter wren nests are in root wads of upturned trees and 
decayed logs.  Some mammals also make consistent use of down wood.  For marten and fisher the 
association is strong; smaller mammals appear to substitute shrubs, burrows and rocks as cover.  As 
well, six fish that benefit from coarse woody debris in streams use small mountain streams whose riparian 
areas are not protected by default regulations.  Down wood is critical habitat for many more non-
vertebrates (Kremsater and Bunnell 2009a). 
 
Only a small portion of cavity-users occur commonly (9/39 = 23%) on TFL 48; most are uncommon (14) 
or casual (16).  A high proportion (15/39 = 38%) rank 1 or 2 within the provincial conservation framework. 

5.1.2  Appropriate metrics for analysis 

Appropriate metrics for assessing dying and dead wood are decay state, diameter, tree species 
composition, trends and amounts.   What effectively contributes to amount is defined by decay state, 
diameter and tree species composition.  Practices that can have a deleterious effect on amounts and 
kinds of deadwood within the DFA are those that: 

 
1) fail to provide sufficient dead wood of adequate size;  
2) fail to provide the full range of decay classes on a sustained basis in both conifer and 

hardwood types (different organisms seek different decay classes; even-aged management 
with close utilization standards can produce gaps in the sustained provision of all decay 
classes); 

3) significantly reduce the amount of older forest age classes over large areas (each forest type 
is  significant to some species; Bunnell et al 2009b: Table 2); products of age, such as larger 
diameters and advanced decay, also are requirements for some species;  

4) convert significant amounts of hardwood or mixed wood types to conifer-leading types 
(decayed and dead hardwoods are preferred by species in several groups of organisms; see 
section 4); or 

5) fail to distribute dead wood in ways that meet organisms’ requirements.  
 
Evaluations of some of these potential impacts have been illustrated: sustained provision of decay (Figure 
2), species composition (Figure 1).  The others are illustrated directly below.  There is a sixth potential 
impact – the combined or cumulative effects of all actions, summarized in Bunnell et al. (2009e).  Specific 
metrics were derived from review of both vertebrates and non-vertebrates. 
 
Vertebrates:  Most trees used by cavity-nesting birds were dying (decay class 2) or recently dead (decay 
classes 3 and 4).

5
  Weak excavators use more advanced decay.  Mammals often are larger and seek 

more robust cavities, so their use of cavities is more often restricted to living trees and trees of decay 
classes 2 and 3 (Bunnell et al. 2009e).  Suitable diameters of nesting, denning or resting sites is 
important to birds and fur-bearing mammals – including snags or down wood – and is discussed under 
‘adequate sizes’ in §5.1.3  Results of analyses.  Height of cavity tree and length of log have much less 
influence than diameter.  It is noteworthy that in northeastern BC, the following species have been 
recorded nesting in stubs or short snags:  barred owl, black-capped chickadee, boreal chickadee, brown 
creeper, common grackle, common merganser, great horned owl, northern hawk owl, northern pygmy 
owl, red-breasted nuthatch, violet-green swallow, and winter wren. 

                                                           
 
4
 The blue grouse has been split into two species:  the dusky grouse in the interior (Dendragapus obscurus) and the sooty grouse on 

the coast (Drendagapus fulginosus). 
5
  Decay classes of MSRM (Ministry of Sustainable Resource management of British Columbia).  2004.  Vegetation resources 

inventory – Ground sampling procedures appendices.  Prepared for the Resource Information Standards Committee, 

Victoria, BC.  Available from http://www.for.gov.bc.ca/hts/vri/standards/index.html   

 

http://www.for.gov.bc.ca/hts/vri/standards/index.html
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Among vertebrates, relatively few of the species that use cavities also use down wood.  The continuum in 
habitat from dying through standing dead to logs and eventually soil is much more evident in non-
vertebrates.  Individual species of non-vertebrates may live on living trees, dead trees and down wood but 
at different densities on different substrates.  We evaluated data for non-vertebrates to ensure we 
employed metrics applicable to a broad range of biodiversity (see Bunnell et al. (2009e) for details). 
 
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 woody 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.  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. 
 
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 – 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 important for cavity using vertebrates, but fine debris important 
to fungi and invertebrates), and tree species composition.  These metrics define what is suitable when 
evaluating trends in amounts. 

5.1.3  Results of analysis 

Adequate sizes:  Dying trees, snags and logs used as foraging sites are often not as large as those used 
as nesting, denning or roosting sites.  Decay determines the presence of cavities or potential cavities and 
is a function of age, thus diameter.  Diameters of recorded cavity or roost sites reflect age of appropriate 
decay as well as sufficient size, and thus determine the appropriate age class for map-based analysis.  
Estimates of diameters of nest sites within the region are available for only 30 species, (Bunnell et al. 
2009e: Table 2).  Of those 30 species, only 9 appear to use nest trees with a mean diameter >23 cm dbh; 
5 of these are ducks whose nesting is largely restricted to riparian areas, 2 are owls (the great horned owl 
uses cavities opportunistically), and 2 are excavators (pileated woodpecker and yellow-belled sapsucker).   
Among cavity-using mammals, mean diameters of trees sought by species preferring hardwoods and 
conifers are about 37 and 54 cm dbh, respectively.  These diameters are inflated because data 
summarized are primarily from southern forest types where trees are larger.  Species seeking the largest 
trees (e.g., Vaux’s swift, fisher) are using large Populus (cottonwoods) in riparian areas.   
 
In more southern forests, marten and fisher use logs for denning as well as resting.  This appears less 
true in boreal forests.  For example, no denning sites in downed wood were reported for fisher in the 
vicinity of the DFA, but were reported from standing trembling aspen and balsam poplar trees 37 to 65 cm 
dbh (Weir 2008; Bunnell 2009e: Table 4).  Of the 101 recorded resting sites reported by Weir, 21 were in 
debris piles, 20 in cavities of aspen or balsam poplar and 8 under single pieces of coarse woody debris; 
none were within logs.  The most common resting site was white or black spruce trees (37%).   Marten 
also appear to den in older hardwoods and use debris piles rather than single logs as resting sites (Porter 
et al. 2005).  For the provision of coarse woody debris in streams to sustain fish, larger diameters are 
preferred over smaller diameters and conifers are much more durable. 
 
For assessing coarse-filter contributions, broad estimates of appropriate diameters are summarized in 
Table 1 as derived by review of Bunnell et al. (2009e).  
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Table 1.  Estimates of suitable diameters and densities of dead wood for TFL 48 (Bunnell et al. 2009: 

Table 13).  Shaded values are no more than reasoned guesses.   

 Living, dying & dead trees Logs 

Species Group Diameter
a
 # per ha Diameter # per ha 

Most cavity nesters >23 cm
b
 3     >17.5 na 

Larger bird species, some mammals >30 cm
b
 1 >30 cm 1 

Lichens, bryophytes, insects >17.5 cm 3 >17.5 cm 3 
a   

Diameter is quadratic mean diameter which can be derived from VRI.  
  

b
  Derived from Bunnell et al (2009e: Table 2); the values for nest and den trees for most cavity nesters are somewhat smaller than 

those recommended for the Omineca region by BC MoWLaP (2005). 

 
Map-based evaluation relies on inventory data and the quadratic mean diameter which represents the 
tree of average basal area.  It does not represent the largest stems; some trees will be larger, some 
smaller, but it likely is representative of the primary cohort.  It most often will exceed the mean diameter.    
From diameter over age curves (Bunnell et al. 2009e: Figure 5) we estimate that minimal boundaries for 
age-classes providing suitable down wood are 90 years for hardwood-leading and mixed wood and 140 
years for conifer-leading.  That is upper age class 5 and lower age class 6 for preferred hardwood 
species and age class 8 for conifer-leading.   Review of literature on non-vertebrates indicates that these 
boundaries derived from vertebrate data serve non-vertebrates as well (Bunnell et al. 2009e).  
 
Using empirically derived diameters as sought by the species themselves, the lower boundaries of 
appropriate age classes can be determined and those age classes assessed (e.g., Table 2 below).  Note 
that a large portion of the effort that goes into developing approaches to analyses is the collation of data 
that leads to values summarized in Table 1.  That does not need to be repeated, but can be updated.  
 

Full range of decay:  The simplest way to evaluate the ability to sustain the entire range of decay is to 
assess:  1) the area that permits the entire range of decay (e.g., reserved from harvest in the NHLB and 
as retention patches in the THLB), 2) the age distribution for evidence of gaps, and 3) extent and 
common dimensions of areas from which all wood >17.5 cm diameter is removed (large, contiguous 
young areas).  Table 2 summarizes total area and area of older age classes within both the NHLB and 
THLB. 
 
Table 2.  Areas of different forest types within TFL 48 (ha) as of 2004.   

 THLB Age (years) 

NHLB >90 All NHLB Habitat Type 0-30 31 to 90   >90 

Recently cut  41309 NA NA NA NA 

Conifer leading NA 47838 101836
1
 46184

1
 149964 

Hardwood-leading NA 18499 16807 11039 25036 

Mixed wood NA 10025 16539 9637 17166 
          1

 Age class for conifers is 140 years plus.  
 
Age distribution is illustrated in Figure 2 (p. 5), which also illustrates the difficulty in projecting future areas 
under climate change and a changing fire regime.  Figure 2 reveals no gaps in age structure that could 
compromise sustaining a range of age classes.  Table 2 and Figure 1 reveal large areas of NHLB that will 
serve to sustain the natural range of age classes.  They also reveal that concentrated harvest in the more 
limited mixed wood and hardwood types could compromise sustaining the full range of age classes. 
 
We could not evaluate the extent of contiguous areas without larger debris, but note that debris often is 
piled and burned.  That practice could effectively eliminate larger pieces of debris over much of the 
harvested area.  
 
Adequate amounts:  From key features determining appropriate habitat  (decay state, diameter) we 
estimated appropriate minimal boundaries of age classes to be 90 years for hardwood-leading and mixed 
wood and 140 years for conifers.  Review of habitats preferred (as determined by the SAS) reveals that 



 

 

10 

all three broad forest types (conifer, hardwood and mixed wood) must be considered.  Current amounts of 
older age classes are illustrated in Figure 1 and Table 2.  For no group of organisms is there an 
unequivocal estimate of required amounts of dying and dead wood, though it is clear that specific 
members of various groups (including fungi, wood-inhabiting invertebrates, bryophytes, and lichens) 
disappear once amounts of older age classes decline significantly (Berg et al. 1994; Grove 2002; 
Lonsdale et al. 2008; Söderström 1988; Yee et al. 2001).  Ignoring recently disturbed areas, the 
proportion of older NHLB (Non-harvestable Land Base) for the three major forest types is 15.4% conifer-
leading, 18.3% hardwood-leading, and 22% mixed wood (Table 2).  These values alone represent 
significant habitat.  Moreover, the older NHLB represents ‘minimal’ amounts of older forest; the THLB 
(Timber Harvesting Land Base) cannot all be harvested at once.   Values of Table 2 represent conditions 
prior to any significant stand conversion and must be considered near ‘natural’.  Projections of harvest 
within Canfor’s 20-year plan reveal no disturbing trends, but the relatively small amounts of hardwood and 
mixed wood types suggests that older stands of those types could become limiting (Bunnell 2009e; see 
also Species composition below).  In short, there is no apparent immediate short fall.  Moreover, Canfor’s 
current practices in TFL 48 have yielded 13% retention over harvested areas.  These same analyses 
reveal that if problems of inadequate amounts do arise, they are most likely to occur first in hardwood-
leading and mixed wood types, which are least abundant within the DFA.  Because hardwoods are 
preferred cavity substrate and also host many non-vertebrates, trends in amounts merit monitoring. 
 
Species composition: Species in all major groups of organisms show affinities for particular tree species 
or forest cover types.  Evaluation of amounts of habitat must treat the three forest types recognized within 
the TFL – conifer-leading, hardwood-leading, and mixed wood (e.g., Figure 1; Table 2).   Finer 
discrimination than the three major types also is informative (Table 3).  
 
Table 3.  Numbers of forest-dwelling vertebrates of different groups preferring different forest types 

(species primarily using non-forested habitats are excluded).  The most-favoured habitat is tallied. 

 Preferred forest type  

 
Group  

 
Generalist

1
 

Hardwood
-leading

2
 

Mixed 
woods 

Conifer-
leading 

Recently  
disturbed

3
 

 
Riparian 

Cavity-nesting birds 2 5 5 8 3 7 
Cavity-using mammals  5  4   
CWD associates

4 
  2 1 2   

Understory associates (birds)  2 1 0 1 3 
Understory (mammals) 

5
 5      

Other forest species (birds) 1 8 9 15  1 
Other forest species (mammals)   1 2   
Total 8 20 16 29 4 11 
 

1
 Generalist with respect to forest cover type. 

3 
Includes open habitats with scattered older trees.  

3
 Where hardwoods and mixed 

woods cannot be distinguished the total is entered under hardwoods.  
4
 All species associated with coarse woody debris also are 

assigned to other groups so are not included in the total.  
5 
Small mammals responding to increased understory in clearcuts are not 

included.  

 
Non-forested types enter: 4 Group 2 species prefer NT (<10% tree cover) and 13 (more than half) of the 
understory associates on TFL 48 have NT as their highest preference followed closely by older 
hardwood-leading or mixed wood.  Hardwood-leading stands comprise 12% of the forest area of the DFA; 
mixed wood stands 8% (2004 data).  Despite comprising only about 20% of the forest cover, hardwood-
leading and mixed wood stands are preferred by a significant portion of the vertebrate species present 
(Table 3).  That likely results because hardwood species have fewer defenses against herbivorous 
insects, and the greater abundance of insects manifests itself throughout the food chain.   The preference 
may be stronger than that summarized in Table 3 which is based upon tests of affinity for forest type.  
Over the entire data base for cavity-nesting birds, for example, about 80% of nest trees selected were 
hardwood species.  Current data indicate that within TFL 48 the keystone cavity nester which creates 
nest sites for many secondary nesters, the yellow-bellied sapsucker, excavates cavities exclusively in 
hardwoods (Bunnell et al. 2009e). 
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The small area of hardwood types, coupled with the richness of species associated with these types, 
means that hardwoods merit particular scrutiny.  In boreal forests high species richness extends beyond 
the vertebrates summarized in Table 3 to fungi, lichens, bryophytes and invertebrates (review of Bunnell 
et al. 2009f).  Practices that can have a deleterious effect on amounts and kinds of hardwoods within the 
DFA are those that: 

1) reduce the amount of older age classes of hardwood or mixed wood types sought by some 
species, 

2) reduce the proportion of hardwoods in mixed wood types below the level at which the mixed 
wood contribution to species richness is sustained, 

3) reduce the amount of hardwoods through vegetation management, 
4) convert significant amounts of hardwood or mixed wood types to conifer-leading types, and 
5) inadequately protect riparian areas that are predominantly hardwoods. 

 
We examine each of these potential impacts separately.  Species showing an affinity for hardwood or 
mixed wood types most often sought the oldest age class (>90 years; Bunnell et al. 2009f: Table 1), as do 
many lichens, bryophytes and insects (Bunnell et al. 2009f).  That also is true of cavity users showing a 
preference for hardwoods (Bunnell et al. 2009e: Table 1) and understory associates seeking shrubs 
under canopy (Bunnell et al. 2009g).  The most useful broad measure for assessing the contribution of 
hardwoods to sustaining biodiversity is total area of hardwood-leading and mixed wood types in age 
classes >90 years old.  Patterns of age class distribution can foretell potential problems resulting from 
gaps in the age distribution (thus decay stage; e.g., Figure 2).  Trends in patch size distribution (e.g., 
towards smaller average patch size) also may foretell problems, but categories of patch size are 
necessarily arbitrary (see Bunnell et al. 2009f: p. 20).  Areas of recently disturbed, hardwood-leading, 
mixed wood and conifer-leading habitat types for both NHLB and NHLB within TFL 48 are reported in 
Table 2.  Most of the TFL is conifer.  Currently about 25,000 ha of hardwood-leading stands and 17,000 
ha of mixed wood stands occur in the NHLB and are excluded from harvest (Table 2).  That represents 
41.8% and 39.7%, respectively, of all hardwood-leading and mixed wood forest.  Within the NHLB, 
proportions older than 90 years are 44.0% and 56.4%, respectively.  Values of Table 2 indicate that 
relatively small amounts of hardwoods occur naturally within the DFA and that much of this is within the 
NHLB.  Harvesting activities will not alter the proportion of hardwood types within the NHLB, but natural 
succession may.  Harvest will modify the age distribution within the timber harvesting land base (THLB).  
Projected values at the end of the current 20-year plan are summarized in Table 4.   
 
Table 4.   Proportions  (%) of conifer, hardwood and mixed wood as of 2004 in TFL 48 and projected 20 
years (all age classes >30 years combined). 
 

 Current Projected 
Conifer 79.7 79.1 
Hardwood 11.8 12.3 
Mixed wood 8.5 8.5 

 
Potential reductions of the proportion of hardwoods in mixed wood types below the level at which the 
mixed wood contribution to species richness is sustained cannot be addressed completely.   Because 
some species prefer hardwoods and others conifers, mixed wood stands are expected and appear to 
support uncommonly high levels of biodiversity and contribute disproportionately to species richness 
(Hobson and Bayne 2000; Bunnell et al. 2002; Bunnell et al. 2009f).  It is for that reason that mixed wood 
types were treated separately in evaluating species associations with broad forest types.  Concern has 
been expressed about ‘unmixing’ the mixed wood and losing that contribution to sustaining biodiversity 
(Cumming et al. 1994; Hobson and Bayne 2000; Enoksson et al. 1995).   Within the SFM plan of the 
case-study DFA (TFL 48), the objective is to sustain the composition of forest types as they were at the 
time of writing the SFM plan (2004).  That appears to have been attained (Table 4). 
 
There are two challenges to assessing whether tree species composition is shifting in a biologically 
meaningful way.  First, potential consequences cannot be evaluated without an ecologically-based 
definition of the proportions of conifer and hardwood that confer the apparent ‘mixed wood benefit’.   
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Those are poorly understood, but meta-analyses currently are underway including data from the Fort St 
John TSA.  The second is the nature of the projection.  We projected harvest as scheduled within the 
current 20-year plan without attempts to incorporate the changing natural disturbance regime or natural 
succession that might be altered by forest practices.  For this reason potential impacts 3 (vegetation 
management) and 4 (conversion) above cannot be fully addressed by current data.  Both issues are 
currently under study (Preston 2009a,b). 
 
Reductions in hardwood types through vegetation management could be either permanent or temporary.  
Because hardwood species in the region regenerate readily, both vegetatively and by seed, the period 
immediately after vegetation management is unrevealing of longer-term consequences.  Hardwoods 
could be absent immediately following treatment but gradually return.  It is for this reason that polygons 
are not assigned a forest type until 30 years have passed since disturbance (e.g., Table 2).  Long-term 
reduction is more likely to occur through conversion from hardwood-leading to conifer-leading types.  The 
only available long-term projections (Seely et al. 2008) suggest no long-term decrease in suitable habitats 
for hardwood and mixed wood associates but their accuracy is untested.   
 
Although there is no apparent problem tenure-wide in maintaining species composition (Table 4), 
analyses at the variant level expose potential weak points (Table 5).  Significant amounts of hardwood 
and mixed wood types occur in the NHLB (Table 2), but projected harvest schedules in the NHLB reveal 
a decline in amounts of older mixed wood.  As noted earlier, amounts of older age classes tend to 
increase, particularly in the NHLB.  That is a product of both in-growth and the inability to accurately 
project natural disturbance.  Projected amounts in Table 5 are overestimates. 
 
Table 5.  Current and projected areas (ha) of older forest (>90 years) for hardwoods and mixed wood in 

the THLB and NHLB.   

 

 
Variant 

THLB NHLB 

Hardwood > 90 Mixed wood > 90 Hardwood > 90 Mixed wood > 90 

 2004 +20 yrs 2004 +20 yrs 2004 +20 yrs 2004 + 20 yrs 

BWBSmw1 12884 16753 10721 7290 8568 12749 5379 6502 

SBSwk2 745 1080 3171 3259 1205 2140 2708 4135 

ESSFmv2 0 62 397 517 181 396 577 1031 

ESSFwk2 0 10 152 183 60 170 260 577 

BWBSwk1 719 1261 1286 1186 497 1096 599 990 

         

Total 14349 19165 15727 12435 10510 16551 9525 13235 

% change  33.6%  -20.9%  57.5%  39.0% 

 
The apparent decline in amount of older mixed wood that is preferred by several species is localized in 
the BWBSmw1 variant (Table 5).  Although amounts decline, there is no negative trend in patch sizes for 
either hardwoods or mixed wood (Figure 3). 
 
Generally patch size has more limited impact in hardwood types than in conifer types for vertebrates, but 
remains significant for non-vertebrates in hardwood types (Bunnell et al. 2009f).   Patch size classes are 
necessarily arbitrary; a rationale is provided in Bunnell et al. (2009f: p. 20).  Potential impact 5 (riparian 
practices) is treated in §5.3. 
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Figure 3.  Changes in total areas of patches of different sizes for old hardwood and mixed wood types 
within the NHLB on TFL 48.    Current (blue) are values in 2004; projected values (red) are derived by 
projecting the 20-year plan. 

 
Appropriate distribution:  Distribution must recognize scale.  Three scales appear necessary:  1) 
distribution of the NHLB across BEC variants, 2) distribution of retention patches across harvested areas, 
and 3) distribution as expressed by density within retention patches.  Table 5 illustrates the distribution of 
the NHLB across variants for two major forest types and is readily calculated for conifer-leading as well. 
The values of Table 5 reflect autecology of tree species, but serve as a base-line for evaluating future 
trends.  In terms of distribution of retention, guidelines for retention within the SFM plan are that the 
cumulative wildlife tree patch % will be at least 8% by BEC subzone.  Currently, over all BEC zones 
20,644 ha are under prescription and 2,626 ha are in WTPs (13%) across the tenure.  There are no 
apparent gaps in retention across BEC variants.  Available literature provides limited information on 
appropriate distribution and densities within harvested areas or retention patches (see review in Bunnell 
et al. 2009e: §4.5).  Density values of Table 1 are intended to apply to small patches such as retention, 
but desirable distribution is unclear, particularly for down wood.  It is apparent from the literature on non-
vertebrates that scattered down wood serves better than piled down wood.  Broad-scale habitat 
distribution is discussed further for Group 5 species in §7. 

5.2  Understory 

Species strongly associated with understory are designated 3u in the Appendix. 

5.2.1  Vertebrate species dependent on understory 

Within the case study (TFL 48), 20 forest-dwelling bird species are strongly associated with understory.  
More bird species showing strong associations with understory are designated Group 6 because they 
occur primarily in grasslands or shrublands, including alpine and subalpine areas.   Among mammals, elk, 
moose, mule deer, white-tailed deer and snowshoe hare also are designated 3u.  Some smaller 
mammals use understory as cover or forage.  Their use of understory as cover is flexible because 
substitutes such as down wood, rocks and earthen burrows usually are available; those strongly keyed to 
understory as forage (e.g., meadow voles) are much more abundant in grasslands or other man-made 
habitats so are assigned to Group 6.  Most species designated as understory associates occur 
commonly: 17 of 25 are common on TFL 48, the veery is at the edge of its range and casual, and 7 are 
uncommon. 
 

0

1000

2000

3000

4000

5000

6000

7000

0-2 2-10 10-40 40-100 >100

A
re

a
 (

h
a
)

Patch Class (ha)

NHLB Hardwood-leading >90 Area

 

0

1000

2000

3000

4000

5000

6000

7000

0-2 2-10 10-40 40-100 >100

A
re

a
 (

h
a
)

Patch Class (ha)

NHLB Mixed wood >90 Area



 

 

14 

5.2.2  Appropriate metrics for analysis 

Many species associated with understory prefer shrubs under older hardwood-leading and mixed wood 
canopies or sparsely treed areas designated NV or NT in the BC Land Cover Classification Scheme 
(Bunnell et al. 2009g).  Although the use of NT is more disproportionate (more highly preferred), more 
records typically are attained from the older age classes of hardwood-leading and mixed wood types.  
Four forest practices are likely to affect the abundance of understory cover:  
 

1) amounts of multi-storied stands (older hardwood and mixed wood stands with a well-developed 
understory layer),  

2) amounts of early seral created naturally or by harvesting, 
3) chemical and mechanical control of non-crop vegetation, and  
4) management of riparian areas that are frequently shrubby.  

 
Appropriate metrics are thus amounts and trends of older hardwood and mixed wood stands, amounts 
and trends of early seral, degree and duration of reduction in understory by vegetation management and 
degree to which understory is retained in riparian areas (particularly Riparian Management Zones). 
 

5.2.3  Results of analysis 

Amounts and trends in older hardwoods and mixed wood are illustrated in Table 5 and Figures 1 through 
3.  Regardless of climate-induced changes in the fire regime, understory will be maintained at natural 
levels in areas of the DFA that are wholly constrained from harvest (NHLB).  Wholly constrained areas 
represent 35.8% of the forest.  Across all three of Canfor’s northeastern tenures, understory associates 
show 48 statistically significant associations with habitat type; 22 of these are with NT and 4 with NV – 
sparsely treed, non-commercial types.  Although these species respond strongly to, and often are 
dependent on, understory, there are only 7 significant selections for recently disturbed areas.  That 
reflects the fact that many of these species seek shrubs under canopy (Bunnell et al. 2009g).  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.  NT cannot be reasonably projected and may 
remain stable.  In the simple projections used here, both MW2 and H2 increase under the current 20-year 
plan because of ingrowth from younger age classes (Table 5; Figure 3).  Broadly, the projected trend is 
positive for species using shrubs under canopy within the NHLB, but this trend is uncorrected for natural 
disturbance.   
 
Shrubby habitat in the open, and not under forest canopy, is preferred by many species, including moose, 
bears, some small mammals and some bird species.  Open-grown shrubs fruit more prolifically than 
shrubs under canopy, and their fruit is sought by a variety of species including birds and mammals.  
Projection of amounts of harvest coupled with the increasing likelihood of disturbance by fire (Flannigan 
et al. 2005; Stocks et al. 1998; Xiao & Zhuang 2007) suggest no deficit in early seral stages. 

 
Early seral stages have the potential to host abundant understory, including shrubs.  Vegetation 
management to permit establishment of crop trees determines what is realized, because it deliberately 
reduces the amount of shrubby and other understory vegetation.  Over a 10-year period the proportion of 
harvested area on which Canfor applied vegetation management averaged 75%, or about 1000 ha per 
year.  The key determinant is thus not amount but duration of the impact of vegetation management.  
That is presently under study (Preston 2009b).  Retention of understory within RMZs could not be 
evaluated and should be addressed by implementation monitoring. 

5.3     Wetlands and riparian 

Wetland and riparian associates are designated 3w or 3r in the Appendix where wetlands include ponds 
and small lakes (<5 ha) and riparian is for larger lakes (>5 ha), streams and rivers.  A clear distinction is 
not always possible. 
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5.3.1  Vertebrate species associated with wetlands and riparian 

Within the vertebrate fauna of TFL 48, 51 species show a strong affinity for wetland habitats including 
small ponds (designated 3w) and 9 show affinity for riparian areas around larger water bodies (streams, 
rivers, larger lakes; designated 3r).  The distinction is not tidy and many species use both habitats, 
designated 3w,r or 3r,w.  A further 8 cavity nesters prefer riparian and wetland sites as do 11 understory 
associates (often appearing as a preference for NT). 
 

5.3.2  Appropriate metrics for analysis 

Given the natural histories of species present in wetland and riparian areas, the simplest set of questions 
that should be answered is: 

 To what degree are riparian areas protected? 

 To what extent are hardwood and understory elements in riparian areas map-based? 

 Do practices in the Riparian Management zones (RMZs) sustain hardwoods and understory? 

5.3.3  Results of analysis 

Wetlands and riparian do not lend themselves well to map-based analysis, because small but important 
elements are not consistently reflected in VRI, PEM or TEM.  Within The SFM plan for TFL 48, Canfor 
follows regulatory widths for Riparian reserves and for Riparian Management Zones by appropriate 
stream, lake or wetland classification within cut blocks.  Lakes and wetlands <5 ha are not buffered.  
Small wetlands and lakes host the greatest number of species associated with wetlands and lakes.  
Whether this is a problem cannot be evaluated by coarse-filter analysis because small productive areas 
are inconsistently mapped.  Nor is the frequency which with forest practices occur close to these small 
areas known.  The degree to which protection occurs can be addressed only by implementation 
monitoring.   
 
Riparian Reserve and Management Zones (RRZs and RMZs) potentially sustain habitat elements such as 
hardwoods and understory because these occur commonly in riparian areas.  These areas, however, are 
inconsistently mapped and classified.  Along rivers and around lakes, riparian areas often are large 
enough to be typed as hardwood-leading where appropriate.  Along many smaller streams, they are too 
narrow to be mapped separately so appear as part of a larger polygon, which may or may not be 
hardwood-leading.  Only shrubs in more open areas (such as NT or RD) are adequately classified by VRI.  
Again the question eludes coarse-filter analysis and would benefit from specific BEC-based monitoring. 
 
In the TFL, harvested trees are winched out of the RMZs.  The practice may sustain hardwoods and 
encourage understory, but actual results are undocumented and should be addressed by implementation 
monitoring. 
 
 

6   Group 4 species – dependent on specialized or localized habitat 
Group 4 species are species whose habitat is not currently accessible to map-based data because its 
features are too specialized to match well with BCLCCs features of VRI or it is highly localized.  

6.1  Group 4 species  

Within TFL 48, we currently assign 10 species among terrestrial vertebrates to Group 4:  black swift, bull 
trout, Le Conte’s sparrow, mountain goat, peregrine falcon, sandhill crane, sharp-tailed grouse, short-
eared owl, thinhorn (Stone’s) sheep and trumpeter swan.  None of these occurs commonly; 7 are 
considered uncommon and 2 designated casual.  Nelson’s sharp-tailed sparrow may occur in the area, 
but has not been reported. 
 

6.2  Appropriate metrics for analysis 

Currently these species elude coarse-filter analyses because of the localized or specialized nature of their 
habitat.  In some instances, location of occupied habitat is known (e.g., mountain goat, Stone’s sheep).  
For some species (e.g., Le Conte’s sparrow) additional knowledge of habitat in the area may permit map-



 

 

16 

based analyses in the future.  Presently appropriate questions are: 1) have WHAs or other regulatory 
means been used to provide protection of known habitat, and 2) are there guidelines in place that 
encourage forest practices that will sustain the species? 

6.3  Results of analysis 

For TFL 48, protective regulatory measures (e.g., WHAs) are in place for bull trout, mountain goat and 
Stone’s sheep.   Guidelines have been developed for the remaining species that describe appropriate 
habitat and specify practices when that habitat or the species itself has been encountered (Kremsater and 
Bunnell 2009b).  
 
 

7   Group 5 species – habitat distribution assumed important  
Group 5 species are species for which distribution of habitat (patch size and connectivity) is reported by 
at least some literature to be more, or as, important than amount of habitat.  Habitat distribution in this 
sense is at the broad scale, rather than the distribution of habitat elements within treatment units (§5.1.3 – 
Appropriate distribution). 

7.1  Group 5 species 

Among terrestrial vertebrates in TFL 48, 6 species were assigned to Group 5:  golden-crowned kinglet, 
northern goshawk, spruce grouse, American marten, fisher and caribou.  For none of these species is the 
literature unequivocal on the need for larger patches or connectivity.  These species are not rare in 
occurrence; in TFL 48, 3 are common and 3 are uncommon.  Where they are sampled adequately by 
BBS, they exhibit significant associations with habitat type and variant. 

7.2  Appropriate metrics for analysis 

Ideally three aspects of natural history should be known: 1) preferred habitat, 2) minimal patch size (or 
distance of apparent negative edge effect), and 3) a practical measure of connectivity (or its converse, 
habitats that are avoided).  The first measure is quantified by the Species Accounting System as are 
habitat types that are avoided.  If the preferred habitat and distance of apparent negative edge effect are 
known, then amounts and trends in appropriate patch sizes can be calculated.  Connectivity is less 
important for the more mobile birds than for the mammals.  Because measures of connectivity are poorly 
quantified, the most useful approach for evaluating connectivity is visual inspection of maps illustrating 
preferred and avoided habitat.  
 

7.3  Results of analysis  

We present two examples – golden-crowned kinglet and fisher.  Within the case study DFA, the golden 
crowned kinglet shows a statistically significant preference for old conifer, followed closely by young 
conifer.  Its avoidance of hardwood and mixed wood stands also is statistically significant.  From forest 
interior plots, the negative influence of edge was documented to be no greater than 200 m (Bunnell and 
Vernier 2007).  We calculated the amount of conifer stands >90 years old and more than 200 m from an 
edge within the Non-harvestable Land Base (NHLB).  That area was 107,084 ha.  Given that across 
studies the mean territory size for golden-crowned kinglets ranges from 0.4 to 1.6 ha, this finding 
suggests that there is ample habitat for the golden-crowned kinglet.  Were results more equivocal this 
analysis could be repeated considering only those BEC variants preferred by the kinglet within the DFA– 
ESSFmv2 and SBSwk2 (as calculated within the Species Accounting System).  
 
Near the DFA the fisher appears to prefer the BWBSmw1 variant but exploits a variety of cover types 
(Weir 2008, M. Phinney pers. comm.).  Figure 4 illustrates the area in contiguous patches of different 
sizes within the BWBSmw1 in NHLB of TFL 48.  Current data do not allow finer delineation of favourable 
habitat.  Literature from southern forests suggests preference for conifers, but fishers in sub-boreal and 
boreal den in large hardwoods.  The BWBSmw1 contains ample hardwoods (Figure 1); the ESSF 
contains almost none, is unlikely to provide cavity sites and is likely avoided.   Most potential fisher habitat 
in the NHLB is in patches of 100 ha plus and much is in patches of 1000 plus (Figure 4).  The NHLB is 
reserved from harvest.  Total habitat exceeds the amount noted, because areas within the THLB also are 
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used.  Home ranges of the fisher in the area are large – 28 km
2
 for females and 190 km

2 
for males (Weir 

2008).   
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.  Patch size distribution of favourable fisher habitat (BWBSmw1 variant) in the non-harvestable 

land base of TFL 48.                      

Connectivity is difficult to evaluate rigorously, particularly because fisher appear to exploit riparian 
corridors.  It can be evaluated visually.  Figure 5 illustrates the distribution of BEC variants ranked by their 
preference by fisher.  These rankings incorporate findings of Weir (2008) and the relative proportion of 
hardwood trees capable of providing den sites.  BWBSmw1 appears to be the most favoured habitat and 
hosts the greatest amount of hardwood-leading or mixed wood cover; SBSwk2 hosts a smaller proportion 
of hardwoods that provide den sites.  The BWBSwk hosts still fewer opportunities for den sites and the 
ESSF almost none (Figure 1, Table 5).  Because they are greatly influenced by topography the variants 
tend to form broad contiguous patches, permitting connectivity.  Visual inspection of the distribution of 
preferred and avoided habitat (Figure 5), coupled with analysis of patch size distribution within preferred 
habitat (Figure 4), suggest that habitat is not limiting fisher in the TFL.  Within the most preferred BEC 
variant (BWBSmw1), preferred habitat types (older hardwood-leading and mixed wood) comprise about 
37,300 ha of which 37% is in the NHLB and will not be harvested.   
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Figure 5.  Distribution of BEC variants or zones preferred and avoided by fisher in TFL 48 (see text p. 17 
for explanation).  Habitats are ranked from most preferred (top) to least preferred (bottom); much of ‘other’ 
is alpine tundra.                   
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8  Summary 
This report provides guidelines for coarse-filter analyses of the impacts of forest planning and practice on 
sustaining biodiversity.  Because it provides a broad overview, some details are omitted but found in 
Bunnell et al. (2009e,f,g).  The report uses examples from TFL 48 in northeastern British Columbia to 
illustrate approaches to analysis and interpretation.  Key points are: 
 

 Exposing weaknesses: The Species Accounting System (SAS) exposes weaknesses in 
monitoring.  Some groups of species are inadequately assessed by current monitoring (Breeding 
Bird Survey routes) – e.g., many wetland and riparian species, owls and several cavity users.  
Known weaknesses can be improved.  
 

 Focusing effort and analysis:  The Species Accounting System provides a useful framework for 
guiding and focusing coarse-filter analyses of the effects of forest planning and practice on 
sustaining biodiversity (examples above). 
 

 Improving practice: The combination of simple approaches (SAS with map-based coarse-filter 
analyses) exposes areas where forest practices can be usefully improved (e.g., the current target 
diameter for retained wildlife trees is >17.5 cm; to retain all species this should be increased to 
>23 cm dbh (Table 1).  Even 23 cm dbh is inadequate for a few species. 
 

 Improving planning: Simple map-based, coarse-filter analyses can refine and guide forest 
planning.  For example, the present 20-year plan should be revisited to determine whether there 
is flexibility in the amount of harvest proposed for mixed wood in the BWBSmw1 variant.  Note 
that the analysis focuses the problem to the variant level (Table 5).  
 

 Guiding implementation monitoring: Simple map-based, coarse-filter analyses can guide 
implementation monitoring.  Examples of helpful implementation monitoring exposed by these 
analyses include assessment of the diameter of trees actually retained in retention patches and 
the likelihood of harvest near small wetlands.   
 

 Guiding effectiveness monitoring: Simple map-based, coarse-filter analyses can guide 
effectiveness monitoring.  Examples of helpful effectiveness monitoring exposed by these 
analyses include better assessment of the contributions of the NHLB and effects of vegetation 
management.  The assumption that NHLB contributes significantly should be checked.  Currently, 
of the 20,337 sample points through 2008, 64.5% are in the THLB, 17.8% are in the NHLB, and 
17.7 % are in land excluded from productive forest (e.g., non-commercial brush classified as NT 
but favoured by some species).  Potential effects of vegetation management on modifying the 
mixed wood contribution to biodiversity and duration of any reduction in hardwood and understory 
cover should be evaluated.  Study currently is underway (e.g., Preston 2009a). 
 

 Assessing high priority species:  The province recently adapted a conservation framework that 
ranks species for allocation of effort (Bunnell et al. 2009a).  In many instances, the apparent need 
to directly monitor species ranking highly within the provincial conservation framework is readily 
assessed.  These analyses suggest that the fisher, for example, does not require direct 
monitoring; nor do high priority species strongly linked to particular forest types (e.g., black-
throated green warbler, Pacific-slope flycatcher, red crossbill). 
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Appendix 1.  Assigned monitoring group of vertebrate species likely breeding in TFL 48 
(Species Accounting System).             

 
 

Variable definitions 
 
BC Status:  The status assigned the species by the BC Conservation Data Centre.  Ordered in 
decreasing concern status is summarized as R = red-listed (endangered, threatened), B = blue-listed 
(special concern), Y = yellow listed (not at risk).  Status primarily reflects rarity within the province. 
 
CoSEWIC:  The current status of the species as determined by the Committee on the Status of 
Endangered Wildlife in Canada.  NaR =  evaluated and found ‘not at risk’; SC = ‘of special concern’,  Th = 
‘threatened’.  This status is national. 
 
Priority:  The conservation priority as ranked within the provincial conservation framework.  The 
provincial conservation framework is intended to guide allocation of conservation resources effectively.  It 
incorporates assessment of status to define provincial priorities.

6
  There are 6 potential ranks with 1 = 

highest and 6 = lowest.  The province ranks each species within three broad goals for conservation.  
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. 

Rankings for Goals 1, 2 and 3 are reported; species ranking either 1 or 2 are highlighted red. 

 

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 8 classes: 

0 = low; less than 2% of the global population occurring in less than 30% of the province 

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 

 

                                                           
 
6
   For a full description see:  Bunnell, F.L., Fraser, D.F., and Harcombe, A.P.  2009a.  Increasing effectiveness of conservation 

decisions: a system and its application.  Natural Areas Journal 29: 79-90.  
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Note: the province has since altered the official reporting of stewardship to rank endemic as ‘1’ and low, 

<30% of the province as ‘1’; 0 has been dropped leaving only 7 classes.  These are the initial rankings as 

reported by Bunnell et al. (2006).
7
  

 
SAS Group:  Is the group within the Species Accounting System to which the species is assigned.  

Groups are the six introduced in §2 above with modifiers of Table I.  Where a species is assigned multiple 

groups, the first group is the primary assignment.  For example, the olive-sided flycatcher is designated 

1/RD,C1 indicating the species is a generalist (Group 1) found in most forest types, but current data 

suggests is more likely to be encountered within recently disturbed of conifer stands (there is no 

statistically significant preference). 

 
 
Table I.  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 

 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 requires large lakes (3r) 

5 Distribution important various Uses habitat type modifier when species occurs 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. 

 

                                                           
 
7
   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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When individual species are assigned two groups, the first group always has primacy.  This happens 
most often for Group 3 species.  For example, the yellow-bellied sapsucker is designated 3c/NT,MW2.  
That indicates the species’ preferred habitat is NT (likely foraging) and older mixed wood, 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 I).  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 the three northeastern Canfor Divisions, 
potential associations with 9 VRI classes are reported.  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 the literature.  
 
BEC variant:  The most preferred variant is reported only when there is a statistically significant 
preference.  In TFL 48 associations with 5 variants could be tested: BWBSmw1, BSBSmwk, ESSFmv2, 
ESSFmk2, SBSwk2. Variable definitions: 
 
BC Status:  The status assigned the species by the BC Conservation Data Centre.  Ordered in 
decreasing concern status is summarized as R = red-listed, B = blue-listed, Y = yellow listed.  Status 
primarily reflects rarity within the province. 
 
CoSEWIC:  The current status of the species as determined by the Committee on the Status of 
Endangered Wildlife in Canada.  NaR =  evaluated and found ‘not at risk’; SC = ‘of special concern’,  Th = 
‘threatened’.  This status is national. 
 
Priority:  The conservation priority as ranked within the provincial conservation framework.  The 
provincial conservation framework is intended to guide allocation of conservation resources effectively.  It 
incorporates assessment of status to define provincial priorities.

8
  There are 6 potential ranks with 1 = 

highest and 6 = lowest.  The province ranks each species within three broad goals for conservation.  
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. 

Rankings for Goals 1, 2 and 3 are reported; species ranking either 1 or 2 are highlighted red. 

 

                                                           
 
8
   For a full description see:  Bunnell, F.L., Fraser, D.F., and Harcombe, A.P.  2009a.  Increasing effectiveness of conservation 

decisions: a system and its application.  Natural Areas Journal 29: 79-90.  
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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 8 classes: 

0 = low; less than 2% of the global population occurring in less than 30% of the province 

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 

 

Note: the province has since altered the official reporting of stewardship to rank endemic as ‘1’ and low, 

<30% of the province as ‘1’; 0 has been dropped leaving only 7 classes.  These are the initial rankings as 

reported by Bunnell et al. (2006).
9
  

 
SAS Group:  Is the group within the Species Accounting System to which the species is assigned.  

Groups are the six introduced in §2 above with modifiers of Table I.  Where a species is assigned multiple 

groups, the first group is the primary assignment.  For example, the olive-sided flycatcher is designated 

1/RD,C1 indicating the species is a generalist (Group 1) found in most forest types, but current data 

suggests is more likely to be encountered within recently disturbed of conifer stands (there is no 

statistically significant preference). 

 
 
Table I.  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 

                                                           
 
9
   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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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 requires large lakes (3r) 

5 Distribution important various Uses habitat type modifier when species occurs 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. 

 
When individual species are assigned two groups, the first group always has primacy.  This happens 
most often for Group 3 species.  For example, the yellow-bellied sapsucker is designated 3c/NT,MW2.  
That indicates the species’ preferred habitat is NT (likely foraging) and older mixed wood, 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 I).  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 the three northeastern Canfor Divisions, 
potential associations with 9 VRI classes are reported.  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 the literature.  
 
BEC variant:  The most preferred variant is reported only when there is a statistically significant 

preference.  In TFL 48 associations with 5 variants could be tested: BWBSmw1, BSBSmwk, ESSFmv2, 

ESSFmk2, SBSwk2.   

 

Relative abundance:  Relative abundance provides an estimate of how common the species is within the 
DFA.   BBS doe not survey all groups adequately so there can be 0 observations for common species 
(e.g., cavity-nesting ducks).  The value ‘relative abundance’ employs three broad classes originally 
derived for birds (the richest vertebrate group).  The definitions of classes below are those for birds, here 
broadly adapted to other vertebrates as well.  
Com = common; 20 or more individuals per day in suitable habitat; moderate numbers. 
Ucom = uncommon; 7-20 individuals per day in suitable habitat; low numbers or irregular, often 

concentrated locally. 

Cas = casual (includes rare and vagrant); casual = 1-6 individuals per season; occurs most years but 

usually few records per year; rare and vagrant are less frequent occurrences. 

Trans = transient; passes through the area during migration but does not breed or winter there. 

In all cases the designation applies to favourable habitat; some amphibian species may be designated 

common, but only in appropriate wetland sites.  Note that the highest abundance is reported.  The 

Common Redpoll, for example, is designated common but that is during winter.   

Abs? = Absent? 
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1 Species are ordered alphabetically by scientific name. 

 
1 Species are ordered alphabetically by scientific name. 
2 Biogeoclimatic Zones in British Columbia are described by Meidinger and Pojar (1991).  SBS=Sub-Boreal 

Spruce; BWBS=Boreal White and Black Spruce; ESSF=Engelmann Spruce—Subalpine Fir. 
3 Common in winter only. 


