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Executive Summary 
 
There are three objectives: 
1)  summarize the Species Accounting System for native forest-dwelling vertebrates for the Fort  
        St John TSA assigning species to groups statistically where data permit,  
2)  describe the process for coarse filter analysis of the effects of forest practices on species using dying  
 and dead wood, and  
3)  present the coarse filter analysis and findings for dead wood and vertebrate species.  
 
The Species Accounting System assigns all vertebrate species within the TSA to the least costly form of 
monitoring appropriate to the species’ natural history.   Groups treated are: 
Group 1 – generalists, species that inhabit many habitat types or respond positively to forest practices; 
Group 2 – species that can be statistically assigned broad habitat types as defined within VRI, (e.g. young  

    hardwoods, older conifer stands); 
Group 3 – species with strong dependencies on specific elements (e.g. snags or understory), so may  

    be useful in effectiveness monitoring; 
    3c – use cavities or deeply furrowed bark for >50% of nest, roost or den sites 
    3dw – dependent on down wood 
    3u – dependent on understory 
    3w,r – dependent on wetlands and small lakes (<5 ha) or riverine riparian and large lakes (>5  
 ha) 

Group 4 – species restricted to specialized and highly localized habitats; and 
Group 5 – species for which patch size and connectivity are considered important.  
 
Group 6 is included for completeness.  It contains species known or expected to occur in the area, but 
that are not dependent upon forested environments and are not monitored. 
 
Results are presented in Appendix 1 and summarized in Tables 1 through 9.  Non-vertebrates are treated 
to the extent that data permit (e.g., Table 11). 
 
Coarse filter analysis of the effects of forest practices on species using dying and dead wood employs 
map-based data and literature to assess potentially deleterious practices.  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) reduce the amount of older forest age classes over large areas (each forest type is  

significant to some species; Table 10); products of age, such as larger diameters and 
advanced decay, also are requirements for some species; 

3) 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);  

4) 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); and 

5) fail to distribute dead wood in ways that meet organisms’ requirements.  

 
Each of these potential effects are evaluated in §4.1 through §4.5 and key measures, cumulative effects 
and apparent trends are summarized in §4.6. 
 
Major findings are:   
 

• The coarse-filter approaches of the SFM plan for the Fort St John TSA appear well reasoned and 
well integrated, and will act to supply dead wood with favourable attributes into the future.  In 
some instances current targets appear low (e.g., diameters for retained trees), but are readily 
correctible.  Some ‘thresholds’ necessary to guide coarse-filter evaluation were derived from local 
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data and relevant literature (Table 12).  In a few instances these differ from current guidelines 
within the SFM plan.  Those findings suggest changes to guidelines and to practice. 
 

• Most negative trends of Table 16 are easily ameliorated (e.g., by altering retention guidelines).  
Others are of less immediate concern, so are candidates for monitoring.  For example, analyses 
suggest no current shortfall in amounts of older conifer or hardwood, but reveal potential 
reduction in older mixed wood forest.  The longer term trends in all forest types should be 
monitored.   

 

• Targets should be evaluated through effectiveness monitoring.  Priorities for monitoring are 
suggested in §5.3.  The current trend to more wildfires in boreal forests suggests that targets 
based on historical natural disturbance regimes are no longer ‘natural’ and possibly unattainable. 

 

• Data from elsewhere for lichens, bryophytes and insects suggest that dispersed retention of down 
wood is more favourable than retention in piles.   

 
Based on these findings recommendations for improving practice and directing implementation monitoring 
and effectiveness monitoring are offered in §5.2 and §5.3. 
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1   Introduction 
Biodiversity sustainability analysis combines groupings of species derived from the Species Accounting 
System with coarse filter analyses developed to assess the degree to which forest practices contribute to 
sustaining biological diversity.  Development of the Species Accounting System began with Tembec Inc 
and Canfor (FSP Y051045 through 073045); approaches to coarse filter analysis were developed for 
Canfor’s TFL 48 within FSP Y071014 through Y093014.  The combined analysis also is intended to 
reveal where current practices could be improved.  This report focuses on species dependent on dying 
and dead wood.  The report has three objectives: 
 
1)  it summarizes the Species Accounting System for native forest-dwelling vertebrates for the Fort  
        St John TSA assigning species to groups statistically where data permit,  
2)  it describes the process for coarse filter analysis of the effects of species using dying and dead wood,  
      and  
3)  it presents the coarse filter analysis and findings for dead wood and vertebrate species.  
 
 

2   The Species Accounting System for the Fort St John TSA  
The Species Accounting System (SAS) acknowledges the complexity and the high costs of monitoring by 
creating a self-correcting system that adds detail as detail appears required.  As presented here, the 
system treats terrestrial vertebrates.  Examination of the species groups below indicates that these are 
applicable to many species other than vertebrates.  The system itself is intended to:  
 

1) estimate approximate amounts and location within the TSA of suitable habitat for all
2
 forest-

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

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

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

3
 thereby increasing the credibility of the system as data are acquired.  

 
The approach assigns species to the least costly form of monitoring appropriate to the species’ natural 
history.  The accounting system incorporates five groups of species determined by their response to 
forest practice and their accessibility to monitoring.  The five monitoring groups are: 
 
Group 1 – generalists, species that inhabit many habitat types or respond positively to forest practices; 
Group 2 – species that can be statistically assigned broad habitat types as defined within VRI, (e.g. young  
    hardwoods, older conifer stands); 
Group 3 – species with strong dependencies on specific elements (e.g. snags or understory), so may be 
useful in effectiveness monitoring; 
Group 4 – species restricted to specialized and highly localized habitats; and 
Group 5 – species for which patch size and connectivity are considered important.  
 
Group 6 is included for completeness.  It contains species known or expected to occur in the area, but 
that are not dependent upon forested environments and are not monitored. 
 
Developing credible assignments of species to these groups has the compelling advantages of including 
all forest-dwelling species and associating species with the least costly form of monitoring.  Once there is 

                                                      
2   Group 4 species are an exception because their habitat is too finely discriminated to be included in GIS layers.  For these 
species specifically designed guidelines are being created so appropriate action can be undertaken when that habitat is 
encountered in the field. 
3  This is not self-correcting like a self-cleaning oven; effort is required to update the system on the basis of new data as it is 
acquired.  The format of the system, however, encourages and permits correction. 
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confidence in the assignment of species to groups, focal species can be selected that are most 
informative for particular questions about the impacts of forest practices.  Boundaries between groups or 
classes are necessarily arbitrary and influenced by: natural history features (primary) and the approach to 
monitoring (secondary).  Current group membership is summarized below.  Membership is based on 
available local data and assessment by experts.  All vertebrates believed present within the TSA are 
included, with emphasis on those that are forest dwelling.  The monitoring design must include the ability 
to continually inform assignment to groups (i.e., improve the efficiency of monitoring) while evaluating 
success in meeting the criterion of sustaining native species richness.  By including BEC variant in the 
monitoring design it is easier to evaluate which species are accommodated within the non-harvestable 
land base (NHLB) and to focus monitoring.  Groups are designated as 1 through 6 and often are 
accompanied by modifiers (Table 1). 
 
Table 1.  Groups and their modifiers as used in the Species Accounting System.  Groups shaded gray 
were tested statistically from data collected on site (as were many of those designated generalist or 2:all). 
 
 
Group 

Group 
Modifier 

 
Description 

1 Forest type 
generalist 

various Uses habitat type modifier when species occurs commonly in that 
habitat 

2 Habitat type; most 
often 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 as either 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 none  
5 Distribution 
important 

various Uses habitat type modifier when species occurs commonly in that 
habitat 

6  Non-forested a Alpine Tundra; 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 association with ‘water’ cannot be tested and associations with water 

are not reported. 
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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/MW1,H2.  
That indicates the species’ preferred habitat is young mixed wood and old hardwoods, but before using 
the simplifying approach of tracking only those forest types, we first need to evaluate whether forest 
practices are sustaining cavity sites in those forest types.  That is Group 3 can be considered ‘2 plus’, 
where the habitat type is the simplest stratum but practices within the type must be considered.  Another 
example is ‘1/2:RD’ which indicates that the species is a generalist with respect to forest type, but within 
forest types prefers early seral stages (recently disturbed). 
 
Statistical tests could be applied only to habitat types derived from VRI (shaded types of Table 1).  Tests 
were applied to both VRI and BEC variant and are based on observed versus expected values for 
individual types or BEC variant using the Bonferroni correction.  Water was classified then removed from 
reporting because it was not sampled directly.  For the Fort St John TSA potential associations with 9 VRI 
classes are reported.  One potential refinement we evaluated was discrimination between conifer- and 
hardwood-leading in young and old mixed wood.  Fewer statistical associations were documented with 
that discrimination than without it (352 versus 504), so we employed the nine-class system that permitted 
more statistically significant associations.  Four years of data were available for the Ft St John TSA.  
Tests are possible only for bird species, because only birds and the red squirrel were sampled by a 
design permitting testing.  Observations for other groups are based on opportunistic sampling and the 
literature.    
 
We treat each group individually below.  Tables are derived from Appendix I, which lists all terrestrial 
vertebrates known or expected to occur in the DFA.  Definitions in the Tables are the same for each 
group, so are defined here.   
 
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’   
 
Priority:  The conservation priority as ranked within the provincial conservation framework.  There are 6 
potential ranks with 1 = highest and 6 = lowest.  The province ranks each species within three broad 
goals for conservation.  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 = endemic; 100% of the global population 
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SAS Group: Is the group within the Species Accounting System to which the species is assigned.  Groups 
are the six described above.  Where a species is assigned multiple groups, the first is the primary 
assignment.  For example, the Olive-sided Flycatcher is designated 1/C2,C1 indicating the species is a 
generalist (Group 1) found in most forest types, but current data suggests it is more likely to be 
encountered within conifer stands (there is no statistically significant preference).   
 
BEC variant:  The most preferred variant is reported only when there is a statistically significant 
preference (p<0.05).  Data permitted testing selection across 6 of the 9 variants present: BWBSmw1, 
BWBSmw2, BWBSwk2, ESSFmv4, SWBmk, SWBmks. 
Relative abundance:  Relative abundance provides an estimate of how common the species is within the 
DFA.  It employs three broad classes originally derived for birds (the richest vertebrate group).  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 – expressed com(w).   
 
2.1  Group 1 – generalists 
Generalists are species that inhabit many forest types or respond positively to forest practices.  The 
designation ‘generalist’ refers primarily to the forest types or the broadest level of classification.  For 
example, the barred owl is assigned 3c/1.  That indicates that during monitoring, the species must first be 
recognized as a cavity nester (3c) and success in maintaining it depends foremost on planning and 
practices designed to sustain cavity sites.  However, with respect to forest type the species is a generalist 
(SAS Group 1) and will select cavity sites in virtually any broad forest type.  We consider 47 species 
occurring within the DFA to be habitat generalists (Table 2).  The exotic European starling is established 
in the area and would be considered a generalist; the American tree sparrow would also be considered a 
generalist, but it is transient, passing through on its way to breeding grounds to the north. 
 
Few of these species need to be monitored because they either benefit from forest practices or occur 
across a wide range of forest cover types. 
 
Generalists are well represented among the more common species.  Of the 47 species designated 
generalists, 20 are considered common and 21 are considered uncommon.  Only 6 are casual or 
transients within the DFA (Table 2).  Because of their generalist nature, only 1 of 47 species shows a 
significant statistical association with BEC variants.   
 
Only 6 of 47 habitat generalists rank 1 or 2 within the provincial conservation framework for at least one 
Goal (<13%).  The highest ranking is 2 and consistently occurs within Goal 2, which is intended to be 
proactive and avoid declines in species for which the province has a high global responsibility (e.g., 
dusky, formerly blue, grouse; rufous hummingbird) or provincial data on status and trend is sparse (e.g., 
porcupine).  The grizzly bear also ranks highly in Goal 3 – to maintain native species richness within the 
province.   It has been designated ‘SC’ by CoSEWIC, as has the wolverine.  Other habitat generalists 
have not been evaluated by CoSEWIC or evaluated and found ‘not at risk’.   
 
Table 2.  Vertebrate species designated as habitat generalists in the Fort St John TSA. 
 

Priority 
Common Name 

CoS 
EWIC 1 2 3 

Global 
Resp. 

SAS 
Group 

 
BEC 

Relative 
Abundance 

American Crow  6 6 6 2 1  Com 

American Robin  6 6 6 2 1 BWBSmw1 Com 
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Black-billed Magpie  6 6 6 2 1  Com 
Brown-headed Cowbird  6 6 5 2 1  Com 
Calliope Hummingbird  5 4 5 3 1/H1,MW1  Ucom 
Chipping Sparrow  6 6 5 2 1/NV  Com 
Common Grackle  6 6 6 1 1/6mm  Ucom 
Common Raven  6 6 5 2 1  Com 
Common Redpoll  6 4 5 2 1  Com 
Dark-eyed Junco  6 6 5 2 1 ESSFmv4 Com 
Dusky Grouse  4 2 4 5 1/RD  Ucom 
Golden Eagle NaR 6 4 5 2 1/6cl  Ucom 
Great Horned Owl  6 6 6 2 1/H2, MW2  Ucom 
Hoary Redpoll  6 6 6 2 1  Cas 
Long-eared Owl  6 4 5 2 1  Ucom 
Olive-sided Flycatcher  5 2 4 2 1/C2,C1  Ucom 
Pine Siskin  6 6 5 2 1/MW1 BWBSmw1 Com 
Red-tailed Hawk NaR 6 6 6 2 1  Com 
Rufous Hummingbird  6 2 4 5 1  Ucom 
Spotted Sandpiper  6 6 6 2 1  Com 
Townsend's Solitaire  6 6 5 3 1  Ucom 
Vesper Sparrow  6 2 4 2 1  Com 
Black Bear NaR 6 6 6 2 1  Com 
Bushy-tailed Woodrat  6 6 5 4 1  Ucom 
Canada Lynx NaR 4 6 5 2 1  Ucom 
Common Shrew  6 6 6 2 1  Com 
Coyote  6 6 6 2 1/6mm  Com 
Deer Mouse  6 6 6 2 1  Com 
Dusky Shrew  6 6 6 2 1  Com 
Heather Vole

1
  6 6 6 1 1  Ucom 

Golden-mantled Ground 
Squirrel 

 6 6 5 1 1/6a/C,6a  Ucom 

Gray Wolf NaR 3 6 5 2 1  Ucom 
Grizzly Bear SC 3 2 2 2 1  Cas 
Least Chipmunk  3 4 4 1 1  Ucom 
Least Weasel  6 4 4 2 1  Ucom 
Long-tailed Vole  6 6 6 4 1/2:RD  Cas 
Long-tailed Weasel  6 6 6 2 1  Ucom 
Mountain Lion  6 6 5 2 1  Cas 
Northern Bog Lemming  5 4 5 2 1/6a  Cas 
Porcupine  6 2 4 2 1  Ucom 

Pygmy Shrew  6 6 6 3 1/3w  Cas 

Red Fox  6 6 6 2 1/open  Com 
Short-tailed Weasel  6 6 6 2 1  Com 
Southern Red-backed 
Vole 

 6 4 4 2 1  Com 

Striped Skunk  6 6 6 2 1  Ucom 
Western Jumping 
Mouse 

 6 6 6 2 1/open,RD  Ucom 

Wolverine SC 3 4 4 2 1  Ucom 
1
 The heather vole occurs; which species is in dispute because some taxonomists distinguish between eastern and western forms. 

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

Priority 
Common Name 

CoS 
EWIC 1 2 3 

Global 
Resp. 

SAS 
Group 

BEC 
Relative 

Abundance 

American Crow  6 6 6 2 1  Com 

American Robin  6 6 6 2 1 BWBSmw1 Com 
Black-billed Magpie  6 6 6 2 1  Com 
Brown-headed Cowbird  6 6 5 2 1  Com 
Calliope Hummingbird  5 4 5 3 1/H1,MW1  Ucom 
Chipping Sparrow  6 6 5 2 1/NV  Com 
Common Grackle  6 6 6 1 1/6mm  Ucom 
Common Raven  6 6 5 2 1  Com 
Common Redpoll  6 4 5 2 1  Com 
Dark-eyed Junco  6 6 5 2 1 ESSFmv4 Com 
Dusky Grouse  4 2 4 5 1/RD  Ucom 
Golden Eagle NaR 6 4 5 2 1/6cl  Ucom 
Great Horned Owl  6 6 6 2 1/H2, MW2  Ucom 
Hoary Redpoll  6 6 6 2 1  Cas 
Long-eared Owl  6 4 5 2 1  Ucom 
Olive-sided Flycatcher  5 2 4 2 1/C2,C1  Ucom 
Pine Siskin  6 6 5 2 1/MW1 BWBSmw1 Com 
Red-tailed Hawk NaR 6 6 6 2 1  Com 
Rufous Hummingbird  6 2 4 5 1  Ucom 
Spotted Sandpiper  6 6 6 2 1  Com 
Townsend's Solitaire  6 6 5 3 1  Ucom 
Vesper Sparrow  6 2 4 2 1  Com 
Black Bear NaR 6 6 6 2 1  Com 
Bushy-tailed Woodrat  6 6 5 4 1  Ucom 
Canada Lynx NaR 4 6 5 2 1  Ucom 
Common Shrew  6 6 6 2 1  Com 
Coyote  6 6 6 2 1/6mm  Com 
Deer Mouse  6 6 6 2 1  Com 
Dusky Shrew  6 6 6 2 1  Com 
Heather Vole

1
  6 6 6 1 1  Ucom 

Golden-mantled Ground 
Squirrel 

 6 6 5 1 1/6a/C,6a  Ucom 

Gray Wolf NaR 3 6 5 2 1  Ucom 
Grizzly Bear SC 3 2 2 2 1  Cas 
Least Chipmunk  3 4 4 1 1  Ucom 
Least Weasel  6 4 4 2 1  Ucom 
Long-tailed Vole  6 6 6 4 1/2:RD  Cas 
Long-tailed Weasel  6 6 6 2 1  Ucom 
Mountain Lion  6 6 5 2 1  Cas 
Northern Bog Lemming  5 4 5 2 1/6a  Cas 
Porcupine  6 2 4 2 1  Ucom 

Pygmy Shrew  6 6 6 3 1/3w  Cas 

Red Fox  6 6 6 2 1/open  Com 
Short-tailed Weasel  6 6 6 2 1  Com 
Southern Red-backed 
Vole 

 6 4 4 2 1  Com 

Striped Skunk  6 6 6 2 1  Ucom 
Western Jumping 
Mouse 

 6 6 6 2 1/open,RD  Ucom 

Wolverine SC 3 4 4 2 1  Ucom 

 
Among vertebrates, 40 species can be accounted for solely by forest type.  Although red squirrel and 
northern flying squirrel frequently use cavities, cavity use is not consistent and they have been assigned 



12 
 

to Group 2.  Additional species can be accounted for by forest type provided practices are retaining other 
key requirements.  Some cavity-users for example show strong affinities for particular forest types (Table 
4), as do several understory associates (Table 5).  These species, however, will breed in the preferred 
forest type only if cavity sites or appropriate understory are available.  For that reason, within the 
accounting and monitoring program they are first addressed as cavity users or understory associates to 
ascertain the likelihood of their presence, and are included in Group 3.  The northern hawk owl 
sometimes uses cavities, but that use is opportunistic and only about one-third of nests are reported from 
cavities. 
 

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

 
Among the 40 Group 2 species, most are uncommon (24) or casual (6); only 10 are common.  The ability 
to monitor by forest cover alone for so many uncommon and casual species is a clear advantage.  Eight 
of these rank 2 within Goal 2 – proactive; two rank 2 within Goal 3 (maintain species richness).  The latter 
two species are uncommon or casual within the DFA.  Compared to habitat generalists, a much higher 
proportion of these species show statistically significant associations with particular BEC variants. 
 
2.3  Group 3 
Group 3 consists of species with strong dependencies on specific habitat elements (e.g. cavity sites, 
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 Group 2.  It is also for this reason that readily monitored species in this group can be 
particularly useful in effectiveness monitoring.  We recognize four broad subgroups responding to 
particular habitat elements that can be modified by forest practices: cavity users, down wood associates, 
understory associates and wetland plus riparian associates. 
 

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

 

Cavity users 
A total of 38 bird and mammal species occurring within the Fort St John TSA use cavities as nest or den 
sites more than 50% of the time, often 100% (Table 4).  Other species use cavities more opportunistically 
(e.g., common grackle, harlequin duck, northern hawk owl, Pacific-slope flycatcher).  Not all species listed 
in Table 4 use conventional cavities.  The bats and brown creeper use cracks in or behind deeply 
furrowed bark as well as conventional cavities.  The trees they seek, however, are similar to those 
providing cavity sites. 
 
Table 4.  Cavity-using birds and mammals within the Fort St John TSA.  Statistically significant habitat 
associations in bold (p < 0.05).   
 

Priority 
Common Name CoSEWIC 

1 2 3 

Global 
Resps. 

SAS 
Group 

BEC 
Relative 

Abundance 

American Kestrel  6 2 4 2 3c/open  Com 
American Three-toed 
Woodpecker  

 6 6 6 2 3c/C2,MW2  Ucom 

Barred Owl  6 6 6 2 3c/1  Ucom 
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Barrow's Goldeneye  4 1 3 5 to 6 3c/R  Com 
Black-backed Woodpecker  6 6 6 2 3c/C2  Ucom 
Black-capped Chickadee  6 6 5 2 3c/H1,MW1 BWBSmw1 Ucom 
Boreal Chickadee  5 6 6 2 3:c/MW2,C1  Ucom 
Boreal Owl NaR 6 3 4 2 3c/H2,MW2  Ucom 
Brown Creeper  4 1 3 2 3c/C2,MW2  Ucom 
Bufflehead  6 6 6 2 3c/R  Com 
Chestnut-backed 
Chickadee 

 4 2 4 5 3c  Cas 

Common Goldeneye NaR 6 1 3 2 3c/R  Com 
Common Merganser  6 6 5 2 3c/R  Ucom 
Downy Woodpecker  6 6 5 2 3c/H2,H1  Ucom 
Hairy Woodpecker  6 6 5 2 3c/H2,MW2  Ucom 
Hooded Merganser  6 6 6 2 3c,w  Ucom 
House Wren  6 6 5 2 3c/H  Com 
Mountain Bluebird  6 4 5 2 3c/NT,NV  Ucom 
Mountain Chickadee  6 6 6 3 3c/C  Cas 
Northern Flicker  6 6 6 2 3c/H,MW2  Com 
Northern Pygmy Owl NAR 5 1 3 3 3c/C2  Cas 
Northern Saw-whet Owl  6 6 6 2 3c/C2,MW2  Ucom 
Pileated Woodpecker  6 3 4 2 3c,dw/MW  Ucom 
Red-breasted Nuthatch  6 6 6 2 3c/MW  Com 
Tree Swallow  6 2 4 2 3c/C  Com 
Vaux's Swift  4 2 4 4 3c/R/6mm  Cas 
Violet-green Swallow  6 6 5 2 3c/C,open  Cas 
White-breasted Nuthatch  6 4 5 2 3c/H2,MW2  Cas 

Winter Wren  6 6 6 2 
3c,dw/C2,M

W1 
ESSFmv4 Com 

Yellow-bellied Sapsucker  6 6 6 2 3c/MW1,H2 BWBSmw1 Com 
Big Brown Bat  6 6 6 2 3c/H2,MW2  Cas 
California Myotis  5 2 4 3 3c/C2  Cas 
Little Brown Myotis  6 6 5 2 3c/H2,MW2  Cas 
Long-legged Myotis  5 2 4 3 3c/C2  Cas 
Northern Myotis  5 2 4 1 3c/H2,MW2  Cas 
Silver-haired Bat  6 2 4 2 3c/H2,C2  Cas 

American Marten  6 2 4 2 
5/3c,dw//C2,

H2 
 Com 

Fisher  4 6 2 2 
5/3c,dw/C2,

H2 
 Ucom 

 
Note that the fisher and marten are included here.  Cavities as den sites are important for these species 
and need to be considered.  Some literature, however, argues that habitat distribution is important for 
these two species and that even if den sites were available the species would not inhabit the landscape.  
For that reason they are considered a Group 5 species with habitat distribution as potentially the most 
limiting habitat feature. 
  
The majority of cavity using species are uncommon (15) or casual (12) – the bats, however, have been 
inadequately surveyed and their presence is often inferred rather than confirmed.  Only 11 cavity users 
occur commonly within the DFA.  Species reliant on dead wood are among the most threatened forest-
dwelling species globally. Of the 38 species, 14 (39%) rank 1 or 2 within the provincial conservation 
framework, all but the fisher in Goal 2 (proactive); the fisher ranks 2 in Goal 3 (maintain native species 
richness).  Of these, four species rank 1; twelve species rank 2.  See Bunnell and Kremsater (2009) for 
discussion of high priority species. 

Vertebrates strongly associated with down wood 
Species strongly associated with down wood are designated 3dw in Appendix 1.  Although many species 
exploit down wood, only five vertebrates in the DFA appear to have strong relations with down wood.  The 
pileated woodpecker forages intensively in rotted down wood with carpenter ants, the winter wren 
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frequently nests in upturned root wads, the ruffed grouse requires down wood as ‘booming’ or ‘hooting’ 
sites and both the marten and fisher use down wood as resting sites and as denning sites in more 
southerly forest types.  The two birds are grouped as cavity users; the two furbearers are considered first 
as species for which habitat distribution must be evaluated (Group 5).  The dusky grouse does hoot from 
down wood, but is not nearly as restricted as the ruffed grouse, making do with stumps and rocks. 
 
Understory associates   
A total of 21 forest-dwelling bird species are strongly associated with understory (Table 5).  Other bird 
species showing strong associations with understory are designated Group 6 because they occur 
primarily in grasslands or shrublands, including alpine and subalpine areas, or 3W where willow is 
abundant.  Five mammal species also are considered strongly responsive to understory.  The emphasis 
is on shrubs – more small mammal species classified as generalists in response to forest type show a 
preference for early seral stages where they may profit from other understory species (these appear as 
1/2:RD in Appendix 1). 
 
Table 5.  Birds and mammals strongly associated with understory within the Fort St John TSA.  
Statistically significant habitat associations in bold (p < 0.05).   
 

  Priority 

Common Name CoSEWIC 1 2 3 

Global 
Resps. 

SAS 
Group 

 
BEC 

Relative 
Abundance 

Alder Flycatcher   6 6 6 2 3u/NT,R BWBSmw2 Com 
Canada Warbler Th  4 2 3 1 3u/H2,MW2 BWBSmw1 Ucom 
Cedar Waxwing   6 6 6 2 3u/NT,H1,R   Com 
Common Yellowthroat   5 6 6 2 3u,r,w/NT   Com 
Connecticut Warbler   3 6 2 0 3u/H1,MW1          Ucom 
Dusky Flycatcher   6 4 5 2 3u/NT,C2          Ucom 
Fox Sparrow   5 6 6 2 3u/MW2,NT BWBSmw1  Ucom 
Lincoln's Sparrow  6 6 6 2 3u/NV,NT BWBSmw1 Com 
MacGillivray's Warbler  6 6 5 4 3u/RD,MW2   Ucom 
Mourning Warbler  6 2 4 2 3u/NV,RD   Com 
Orange-crowned Warbler  6 6 5 2  3u/,NT,RD  SWBmk Com 
Palm Warbler  6 4 5 1 3u,w/NT,C1   Cas 
Red-eyed Vireo  6 2 4 2 3u/H1,H2   Cas 
Song Sparrow  6 6 6 2 3u,w   Ucom 
Swainson's Thrush  6 2 4 2 3u/H2,MW1 BWBSmw1 Com 
Tennessee Warbler  6 6 6 2 3u/H2, NT BWBSmw2 Com 
Veery  4 2 4 2 3u,r,w/2H   Cas 
White-throated Sparrow  6 6 6 2 3u/2:NT,H2  SWB mk Com 
Wilson's Warbler  5 2 4 3 3u/2:R,NT,C2 SWB mk Com 
Yellow Warbler  6 2 4 2 3u/MW1,H1 BWBSmw1 Com 
Yellow-bellied Flycatcher  6 6 6 1 3u/NT,C1   Ucom 
Elk   5 6 6 2 3u/1   Com 
Moose  6 6 6 2 3u/1   Com 
Mule Deer   6 6 6 2 1/3s   Com 
Snowshoe Hare  5 6 5 2 3u/1   Com 
White-tailed Deer   6 6 6 2 3u/1/6mm  Com 

 
The majority of understory species occur commonly in the DFA (16 of 26 species); 7 are uncommon and 
3 are casual.  Seven of these rank 2 within Goal 2 (proactive) of the provincial conservation framework 
and the Connecticut Warbler ranks 2 within Goal 3 (maintain native species richness).  Many also show 
close associations with a particular BEC variant, most often with BWBS mw1 and mw2.  These variants 
have the highest proportion of hardwoods and mixed wood and shrubs develop better under the more 
open hardwood canopy than under conifers.   

Wetland and riparian associates 
This is the largest group associated with a particular part of the Species Accounting System.   Within the 
vertebrate fauna of TSA, 51 species show a strong affinity for wetland habitats including small ponds and 
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8 show greater affinity for riparian areas around larger water bodies (streams, rivers, larger lakes).  The 
distinction is not tidy and several species use both habitats.  A further 7 cavity nesters prefer riparian and 
wetland sites, as do 10 understory associates (where it often appears as a preference for NT within the 
habitat types). 
 
Table 6.  Vertebrate species in the Fort St. John TSA strongly associated with wetlands or riparian areas 
(w = wetlands and small ponds, r = streams, rivers and larger lakes).   
 
 

Priority 
Common Name CoSEWIC 

1 2 3 

Global 
Resps. 

SAS 
Group 

BEC 
Relative 

Abundance 

Boreal Chorus Frog  6 3 4 1 3w  Ucom 
Columbia Spotted Frog NaR 3 1 3 5 3w  Cas 
Long-toed Salamander  4 6 5 4 3w  Cas 
Western (Boreal) Toad SC 3 2 4 4 3w  Ucom 
Wood Frog SC 6 2 4 2 3w  Com 
Common Garter Snake  6 6 5 2 3w  Ucom 
American Bittern NaR 5 2 3 2 3w  Cas 
American Coot  6 6 6 2 3w  Ucom 
Black Tern  3 6 5 2 3w  Com 
Blue-winged Teal  6 6 5 2 3w  Com 
Bonaparte's Gull  6 6 6 2 3w  Com 
Canvasback  6 2 4 2 3w  Com 
Cinnamon Teal  6 2 4 1 3w  Ucom 
Eared Grebe  6 4 5 1 3w  Com 
Gadwall  6 6 6 1 3w  Com 
Greater Yellowlegs  6 6 6 2 3w  Com 
Green-winged Teal  6 6 5 2 3w  Com 
Horned Grebe  4 6 5 4 3w  Com 
Lesser Scaup  6 2 4 2 3w  Com 
Lesser Yellowlegs  6 6 6 2 3w  Com 
Mallard  6 6 5 2 3w  Com 
Marsh Wren  5 6 6 2 3w  Com 
Northern Harrier  6 6 6 2 3w/6mm  Com 
Northern Pintail  6 6 5 2 3w  Com 
Northern Shoveler  6 4 5 2 3w  Com 
Redhead NaR 6 2 4 1 3w  Ucom 
Red-necked Grebe  6 4 5 2 3w  Com 
Red-winged Blackbird  5 6 5 2 3w  Com 
Ring-necked Duck  6 6 6 2 3w  Com 
Ruddy Duck  6 6 6 2 3w  Com 
Rusty Blackbird  3 2 3 2 3w  Ucom 
Solitary Sandpiper  6 6 6 2 3w BWBSmw1 Com 
Sora  5 6 6 2 3w  Com 
Swamp Sparrow SC 6 4 5 1 3w  Com 
White-winged Scoter  6 6 6 2 3w  Ucom 
Wilson's Phalarope  6 4 5 2 3w  Ucom 
Yellow Rail  5 6 1 0 3w  Ucom 
Yellow-headed Blackbird  6 2 4 2 3w  Com 
American Water Shrew  6 6 6 2 3w  Ucom 

Nearctic Brown Lemming  6 6 6 2 3w  Ucom 

Western Garter Snake  4 6 5 2 3w,r  Ucom 
American Wigeon  6 6 6 2 3w,r  Com 
Belted Kingfisher NaR 6 6 5 2 3w,r  Ucom 
Canada Goose  6 6 6 2 3w,r BWBSmw1 Com 
Pied-billed Grebe  6 2 4 1 3w,r  Ucom 
Wilson's Snipe  6 6 5 2 3w,r  Ucom 
Arctic Shrew  6 6 5 1 3w,r  Ucom 
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Beaver  6 6 5 2 3w,r  Com 

Meadow Jumping Mouse  5 6 5 3  sbp 3w,r  Ucom 

Mink  6 6 6 2 3w,r  Ucom 
Muskrat  6 6 6 2 3w,r  Com 
American Dipper  6 6 6 3 3r  Cas 
Common Loon  6 6 6 2 3r  Com 
Harlequin Duck  4 1 3 3 3r  Ucom 
Surf Scoter  6 4 4 4 3r  trans 
Northern River Otter  6 4 5 2 3r  Ucom 
Eastern Kingbird  6 6 6 2 3r,w  Ucom 
Northern Waterthrush  6 6 6 2 3r,w BWBSmw1 Com 
Osprey  6 6 6 2 3r,w  Com 

 

 
The majority of wetland and riparian associates within the DFA are common (32 species) or uncommon 
(22 species).  Five species are considered casual or transient.  Of the 59 species, 13 rank 1 or 2 within 
the provincial conservation framework.  Two rank 1 and 10 rank 2 within Goal 2 (proactive); the yellow rail 
ranks 1 in Goal 3 (maintain native species richness).  Relatively few show statistically significant 
associations with BEC variants, in part because they are poorly sampled by BBS routes but also because 
wetland types show no strong association with BEC variants. 
 
2.4  Group 4 
Group 4 species are those whose habitat is highly specialized and often localized.  Because of the 
specialized nature of the habitat it is not readily captured by coarse filter measures such as VRI.  For this 
reason the species are generally not monitored but managed by specific regulatory measures (e.g., 
WHAs) or company guidelines that prescribe actions to be taken when the habitat is encountered.  The 6 
Group 4 species occurring within the TFL are summarized in Table 7. 
 

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

 
Table 7.  Terrestrial vertebrates occurring within the Fort St John TSA having highly specialized or 
localized habitats that cannot be monitored by coarse filter approaches. 
 

Priority 
Common Name CoSEWIC 

1 2 3 

Global 
Resps. 

SAS 
Group 

BEC 
Relative 

Abundance 

Le Conte's Sparrow  5 4 4 1 4  Ucom 
Mountain Goat  4 1 3 5 to 6 4 BWBSmw2 Ucom 
Nelson's Sharp-tailed 
Sparrow 

 6 6 2 1 4/3w  Ucom 

Peregrine Falcon Th 5 6 2 2 6cl  Cas 
Sandhill Crane  6 2 3 2 4  Ucom 
Sharp-tailed Grouse NaR 3 2 4 2 4  Cas 
Short-eared Owl Sc 6 2 3 2 4/6mm  Ucom 
Thinhorn Sheep  5 2 4 4 4  Ucom 
Trumpeter Swan  5 6 5 5 4/3r,w  Ucom 

 
As expected, none of the nine Group 4 species occurs commonly within the DFA.  Seven are uncommon 
and two are casual.  Likewise, most of these species (7 of 9) rank 1 or 2 within the provincial conservation 
strategy.  Five rank 1 or 2 within Goal 2 (proactive) and two rank 2 within Goal 3 (maintain native species 
richness).  The bull trout also is localized and ranks 2 in Goal 1 (help maintain globally at risk species).     
 
2.5  Group 5 
Group 5 consists of a small group of species for which at least some literature suggests the distribution of 
habitat is 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 
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the term fragmentation.  For forest-dwelling species, fragmentation has been documented to be a much 
more serious concern where the practices replace forest cover with different habitat rather than just 
altering forest – 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 (six for the Fort St John TSA; Table 8). 
 

The simplest form of monitoring for Group 5 is to track patch size distribution of the 
appropriate habitat type (GIS) and visual evaluation of the degree to which patches of 
habitat are becoming disjunct. 

 
Table 8.  Species occurring within the Fort St John TSA for which the distribution of habitat may be more 
important that the total amount.  Statistically significant habitat associations in bold (p < 0.05).   
 

Priority 
Common Name CoSEWIC 

1 2 3 

Global 
Resps. 

SAS 
Group 

BEC 
Relative 

Abundance 

Golden-crowned Kinglet  4 6 5 2 5/MW2,C2 BWBSmw1 Ucom 
Northern Goshawk  6 3 4 2 5/C1,C2  Ucom 
Spruce Grouse  6 6 6 2 5/C1,MW2  Com 
American Marten  6 2 4 2 5/C2,H2/3c,dw  Com 
Fisher  4 6 2 2 5/C2,H2/3c,dw  Ucom 
Caribou  4 2 3 2 5/C2  Ucom 

 
 
Of the 6 species in Group 5, two are common and four are uncommon within the TSA.  Three species 
rank 2 within one of the Goals of the provincial conservation strategy – two within Goal 2 (proactive) and 
the fisher within Goal 3 (maintain native species richness).   
 
2.6  Group 6 
Within all DFAs some species occur in habitats that are not affected by forest practices – such as alpine, 
grasslands and other man-made habitats.  Group 6 is included within the Species Accounting System to 
acknowledge the occurrence of species within the DFA that rarely occur in forests and are not affected by 
forest practice. 
 

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

 
A total of 29 vertebrate species likely to occur in the DFA use habitats unaffected by forest planning or 
practice.  Of these, 10 are common, 14 are uncommon and 5 are casual within the DFA.  Ten of these 
species rank 2 within at least one Goal of the provincial conservation system –  1 in Goal 1 (contribute to 
global conservation efforts), 7 in Goal 2 (proactive) and 2 in Goal 3 (maintain native species richness).  
Eight of these species use alpine or subalpine areas.  Much of the remaining habitat sought by Group 6 
species is man-made and occurs as small inclusions within particular variants, so few Group 6 species 
show strong associations with a particular variant. 
 
Table 9.  Species occurring within the Fort St John TSA but not using habitat influenced by forest 
practice. 
 

Priority 
Common Name CoSEWIC 

1 2 3 

Global 
Resps. 

SAS 
Group 

BEC 
Relative 

Abundance 

American Pipit
1
  6 6 6 2 6a  Com 

Bank Swallow  5 6 5 2 6  Ucom 
Barn Swallow  6 2 3 2 6mm  Com 
Blue Jay  6 6 5 1 6mm/3u  Ucom 
Brewer's Blackbird  6 6 5 2 6mm  Com 
Clay-colored Sparrow  6 4 5 2 6mm/3u  Com 
Cliff Swallow  6 2 4 2 6mm  Com 
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Common Nighthawk Th 6 2 4 2 6gr,mm/2:RD  Ucom 
Eastern Phoebe  6 4 5 1 6mm  Ucom 
Golden-crowned Sparrow

1
  6 6 6 3 6a/2:RD  Ucom 

Gray-crowned Rosy Finch
1
  6 6 6 3 6a  Ucom 

Herring Gull  6 6 5 2 6isl  Ucom 
Horned Lark  6 6 6 2 6mm SWBmks Ucom 
Killdeer  6 2 4 2 6mm  Com 
Northern Rough-winged 
Swallow 

 6 2 4 2 6mm  Ucom 

Northern Shrike  6 6 6 2 6mm/3u  Ucom 
Rock Ptarmigan  6 6 6 2 6a  Cas 
Savannah Sparrow  6 6 6 2 6gr  Com 
Snow Bunting  6 4 5 2 6mm  Ucom 
Snowy Owl NaR 6 4 4 2 6mm  Cas(w) 
Swainson's Hawk  6 6 2 1 6gr,mm/2:all  trans 
Upland Sandpiper  4 6 2 0 6gr,a  Ucom 
Western Meadowlark  6 2 4 2 6gr,mm  Cas 
White-tailed Ptarmigan

1
  2 4 4 5 6a  Ucom 

Willow Ptarmigan
1
  6 6 6 2 6a  Ucom 

Bison  Th 3 2 3 1 6gr,mm  Cas 
Hoary Marmot

1
  6 6 5 4 6a  Cas 

Meadow Vole  6 6 6 2 6gr,mm  Com 
Woodchuck  6 6 6 1 6mm  Com 

1
  The subalpine and alpine was not surveyed. 
 
 

3  Coarse filter analysis – the process for examining consequences of forest practices on 
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.  There are two major forms of analyses: to determine requirements of 
species present in the DFA using dying and dead wood, and (given species’ requirements) determine the 
likelihood that forest practices will or will not meet those requirements.   
 
3.1  Species using dying and dead trees 
The initial step in the analysis is to determine the species relying on dead and dying wood.  Natural 
history attributes of these species determine appropriate measures for the analysis.  Some species seek 
standing dead wood, others seek down wood, some use both – patterns of use of standing and down 
wood are treated separately.  Within the study area, data are most available for vertebrates.  We first 
examine cavity use of standing trees by birds and mammals, then use of down wood.  We consider non-
vertebrates separately to assess whether the metrics derived for birds and mammals are appropriate for 
non-vertebrates. 
 
Vertebrates using standing dead wood:  Table 1 assesses the degree to which birds present on the 
DFA are associated with particular forest or habitat types.  Habitat types in the table are designated:  RD 
= Recently disturbed (0-30 yrs); H1 = Hardwood (31-90 yrs), H2 = Hardwood (>90 yrs), C1 = Conifer (31-
140 yrs), C2 = Conifer (>140 yrs), MW1 = Mixed wood (31-90 yrs), MW2 = Mixed wood (>90 yrs).  
Boundaries of these classes were not created a priori but derived from existing data (see §4.1) First and 
second choices in Table 1 indicate the apparent habitat preferences as derived from survey data; avoid 
indicates habitat avoidance. Bold values significant (p < 0.05).  Where little or no data were collected 
from survey routes, expected habitat preference is based on literature and provided in square brackets.   
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Table 10.  Habitat affinity of cavity-using birds present in the DFA for major forest types.  Numbers of 
records are those recorded from the Breeding Bird Survey routes through 2008 (4 years of data).   
 

Habitat affinity 
Species 

Con 
Prio

a
 

Records 
1

st
 Choice 2

nd
 Choice Avoid 

Territory 
Size (ha) 

Trend
b
 

Upland birds        

American Kestrel s 2(G2) 2
c
 NV RD  

0.1-1.75 
pr/km

2
 

-0.2 

American Three- toed  
  Woodpecker   

 
6 

 
6 

 
C2 

  
 

10-20 
16.9 

Barred Owl s 6 0 [generalist]   149-321 22.1 
Black-backed  
  Woodpecker   

 
6 

 
0 

 
[C2] 

  
 

60-125 
3.9 

Black-capped  
  Chickadee   

 
5 

 
58 

 
H1 

MW1 C2 
 

1.5-5.3 
 

-0.8 
Boreal Chickadee 5 24 MW2 C H 5+ 2.3 
Boreal Owl  s 3 0 [H2,MW2]   0.1-0.5 km

d
 19.5 

Brown Creeper 1(G2) 3 [C]   0.1-6.4 0.2 
Chestnut-backed  
  Chickadee 

 
 

0 
 

[H2,MW2] 
  

 
nso

e
 

-0.6 

Downy Woodpecker 5 2 H2 H1  4.4-5.5 0.3 
Hairy Woodpecker 5 14 H2 MW NV/RD 2.5+ 8.8 
House Wren  s 5 2 H   0.2-1.7 0.5 
Mountain Bluebird s 4 4 NV/NT   5 1.7 
Mountain Chickadee s  0 C   6.5 -0.8 
Northern Flicker   6 19 MW2 H1 RD nso -0.9 
Northern Pygmy Owl  s 1(G2) 0 [C2]   1.2-1.6 km

d
 0.5 

Northern Saw-whet 
Owl s 

6 0 [C2,MW2]   <1 km
2
 nd 

Pileated Woodpecker   3 7 MW1 MW2  55-500+ 2.5 
Red-breasted Nuthatch   6 125 MW1 MW2 NT/NV 1-5+ 1.4 
Tree Swallow  s 2(G2) 0 [C]   0.1-0.2 0.6 
Vaux’s Swift  s 2(G2) 0 [2R,6mm]   colonial 2.3 

Violet-green Swallow s 5 0 
[open 

woodlands] 
  colonial 1.0 

White-breasted  
  Nuthatch   

 
4 

 
0 

 
[H2.MW2] 

  
 

10-15 
 

1.8 
Winter wren 6 22 C2 MW1 H 0.5-2.5 0.8 
Yellow-bellied  
  Sapsucker  

 
6 

 
114 

 
MW1 

H2 NT 
 

0.6-3.1 
 

-4.8 

Riparian birds        

Barrow's Goldeneye  s 1(G2) 0 [riparian]   0.05-1.85 2.7 
Bufflehead  s 6 0 [riparian]   0.4-0.6 2.0 
Common Goldeneye  s 1(G2) 0 [riparian]   0.1 10.1 
Common Merganser  s 3 0 [riparian]   none 2.5 
Hooded Merganser  s 6 0 [riparian]   none 3.0 

Mammals        

Big Brown Bat 6 0 [H2,MW2]     
California Myotis 2(G2) 0 [C2]     
Little Brown Bat 5 0 [H2,MW2]     
Long-eared Myotis 2(G2) 0 [H2,MW2]     
Long-legged Myotis 2(G2) 0 [C2]     
Northern Myotis 2(G20 0 [C2]     
Silver-haired  Bat 2(G2) 0 [H2,C2]     
American Marten 2(G2) 0 [C2,H2]     
Fisher 2(G3) 0 [C2,H2]     

a
 Conservation Priority under the provincial system (1 = highest; 6 = lowest).  Highest 2 priority classes in bold.  Number in brackets 

indicates the highest ranked Goal (see text, p. 3).   
b
 Trend in western BBS routes as analyzed by CWS; %/yr; significant trends in 

bold (positive in blue; negative in red); sample sizes usually are too small to yield significant estimates; 
c
 Survey routes focus on 

forests; more observations of this species were incidentals, generally away from forest cover.  The fact that the species was 
observed in NV and RD reflects where it was hunting. 

d
  Mean distance between nests.  Significant preference; Significant 

avoidance (p < 0.05).
e 
nso = nest site only; defends only a small area around nest site; boreal owl is similar but ranges more widely.  

S = secondary user that does not excavate its own cavity. 

 
Data of Table 10 are based on 4 years of Breeding Bird Surveys (BBS).  Although BBS are used by the 
Canadian Wildlife Service to evaluate trends for CoSEWIC ranking, most species known to be present in 
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the DFA and to use cavities are not adequately sampled by BBS methods.  Woodpeckers, for example, 
are inadequately sampled by the BBS technique.  There are 12 records for pileated woodpeckers off BBS 
routes, and only 7 records on the routes.  Similarly, owls breed much earlier in the season than when 
BBS samples have been acquired.  Sampling to date has occurred on forested upland sites and thus has 
recorded few cavity-nesting ducks and mergansers that nest in riparian areas.  Species preferring open 
areas also are inadequately sampled by forested routes.  For example, only 2 American kestrels have 
been recorded from the routes, but a total of 205 American kestrel records have been acquired, the vast 
majority away from BBS routes because the species prefers more open habitat than the forested sites in 
which the BBS routes are concentrated.  Records acquired off BBS routes are recorded in the ‘incidental 
records’ data base.  They help affirm habitat affinities but cannot be used to calculate expected values for 
habitat selection because their acquisition is opportunistic rather than designed.  Because cavity users 
are inadequately sampled, there are relatively few statistically significant associations with habitat type.  
Those that are indicate that a wide range of habitats are preferred by different species. 

 
Despite these limitations two points are apparent from data of Table 10.  First, all broad forest types 
(conifer, hardwood and mixed wood) are preferred by some cavity users so all must be considered in 
analysis.  Second, non-commercial types such as NV and NT also receive use indicating that some 
species will use widely scattered wildlife trees for foraging or nesting and that the entire range of NHLB 
can contribute. 
 
Of the cavity-nesting birds occurring within the DFA, 7 rank 1 or 2 within the provincial system of 
conservation priority and all of those are for Goal 2 (Table 10).  Typically these are species that could 
become threatened within the province and for which the province hosts a significant portion of their 
global range.  Two of these (American kestrel and tree swallow) inhabit open habitats unlikely to be 
affected by forestry practices; 2 are largely restricted to riparian habitats (Barrow’s goldeneye and 
common goldeneye).  Because the most likely natural nest sites for Vaux’s swift in northeastern BC are 
large, hollow cottonwoods, it also is likely largely riparian in the region.  The northern saw-whet owl is 
likely most abundant in old mixed wood and the brown creeper and northern pygmy owl in old conifer.  
 
Nine mammal species in the DFA use cavities for at least 50% of their maternal or roosting sites.  Seven 
of these mammal species rank 2 for one Goal within the provincial conservation framework, usually Goal 
2 (proactive), but the fisher ranks 2 within Goal 3 (maintain native species richness).  Five of the 7 are 
bats, which may simply reflect inadequate inventory; the two bat species not ranking highly commonly 
use man-made structures where they are more readily encountered.  Studies near the DFA  indicate that 
unlike more southerly forests where hardwoods are less common, marten and fisher use stands that are 
predominantly hardwood (Poole et al. 2004, Porter et al. 2005; Weir 2008). 

Vertebrates using down wood 
We noted (§2.3) that the abundance of only five vertebrates species in the DFA is likely to be influenced 
by amounts and kinds of down wood – pileated woodpecker, ruffed grouse, winter wren, marten and 
fisher.  Many more vertebrates make opportunistic use of down wood, but they are unlikely to find 
amounts limiting (see review of Bunnell et al. 2009a). 

Non-vertebrates use of dying and dead wood 
Many more non-vertebrates than vertebrates use dying and dead wood, standing and down.  No data 
were acquired within the DFA on non-vertebrates.  Generally, northeastern British Columbia has been 
inadequately surveyed for these groups.  A review of relevant literature is summarized in Bunnell et al. 
(2009a); non-vertebrates assigned to Species Accounting Group 3dw are treated in Kremsater and 
Bunnell (2009).  Key points are summarized below. 
 
Fungi:  Fungi are the primary agents of the decay sought by cavity users and are present in living trees, 
snags and down wood.  To maintain the full range of fungi richness and an intact system of 
decomposition and nutrient cycling a continuum of all decay classes must be sustained.  Although larger 
diameters encourage greater richness, fine wood debris (twigs, small branches) makes important 
contributions and some fungal groups are largely limited to fine debris.  Some fungal species are specific 
so individual or groups of tree species, to species composition is important. 
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Lichens and bryophytes:  Both groups contain members inhabiting living, dying and dead trees and logs.  
Tree species composition again is important.  Both groups show greater species richness on logs of 
larger diameter.  Richness of lichens generally peaks in the early stages of decay class 3 whereas 
epiphytic bryophyte richness is highest on logs in the latter stages of decay class 3 and decay class 4.   
Kremsater and Bunnell (2009) report 6 lichen species in northeastern BC that use down wood in forests 
as substrate (another 12 are generalists but use wood in a variety of habitats).  A further 13 liverworts and 
14 mosses (Table 11) also use down wood as their primary substrate. 
 
 
Table 11.  Lichens and bryophytes with specificity for down wood in northeastern British Columbia. 
 
Lichens Mosses Liverworts 

Cladonia chlorophaea Bryhnia hultenii Anastrophyllum hellerianum 
Cladonia coniocraea Callicladium haldanianum Bazzania ambigua 
Cladonia cornuta Climacium dendroides Calypogeia suecica 
Cladonia crispata crispata I Dicranum fragilifolium Cephalozia bicuspidata 
Cladonia gracilis Dicranum howellii Cephalozia catenulata 
Cladonia metacorallifera Dicranum majus var. majus Cephalozia macounii 
Cladonia multiformis Dicranum montanum Cololejeunea macounii 
Peltigera membranacea Dicranum tauricum Frullania bolanderi 
Peltigera ponojensis Drepanocladus pseudostramineus Geocalyx graveolens 
Cladonia pleurota  Oncophorus virens Lophozia guttulata 
Cladonia pyxidata  Tetraphis geniculata Lepidozia reptans 
Cladonia rei  Tetraphis pellucida Ptilidium pulcherrimum 
Trapeliopsis granulosa Tetraphis pellucida var trachypoda Cephalozia catenulata 
Candelaria concolor Tortella humilis  
Cladonia bacilliformes   
Cladonia botrytes   
Cladonia subulata   
Physcia dubia   

 
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 diameter 
(larger diameters important for cavity using vertebrates, but fine debris important to fungi and 
invertebrates), decay state (entire range), and tree species composition.  These metrics define what is 
suitable when evaluating trends in amounts. 
 
3.2  Impacts of forest planning and practice on provision of dying and dead wood 
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; and 
2) reduce the amount of older forest age classes over large areas (each forest type is  significant to 

some species; Table 10); products of age, such as larger diameters and advanced decay, also 
are requirements for some species; 

3) 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);  

4) 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); 

5) fail to distribute dead wood in ways that meet organisms’ requirements.  
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For species nesting, roosting or denning in trees and logs literature on the sizes sought is available for at 
least more southerly forest types (review of Bunnell et al. 2009a).  The simplest measure of potential 
effectiveness in providing dying and dead wood is amounts of forest in older age classes with some 
consideration for patch size.  Age must be old enough to permit trees of the required size.  Trends in total 
area within which natural decay patterns persist, from onset of decay in living trees to incorporation of 
wood into soil help to assess the ability to sustain the required range of decay classes, as does age 
distribution (§ 4.3).  For patch size, the most appropriate guideline for sustaining biodiversity is to 
maintain a range of patch sizes of unmanaged forest within each broad forest type.  The simplest 
measure is patch size distribution of older age classes within broad forest types.  Three kinds of actions 
and decisions determine the distribution of patch sizes: 1) the distribution of patches within the NHLB, 2) 
size of cutblocks determine dimensions of future patch size in the THLB or Timber Harvesting Land Base, 
and 3) small contributions to suitable area also can be maintained within harvested blocks by various 
retention patches (e.g., WTPs).  That is, both the NHLB (Non-harvestable Land Base) and THLB make 
contributions to provision of dying and dead wood.  Appropriate distribution is not readily assessed. 
 

4  Coarse filter analysis – findings of effects of practices on dying and dead wood and 
associated species  
We present findings for each of the five potential impacts noted above. 
 
4.1  Inadequate size of dying, dead and fallen wood  
Reasoned estimates of adequate diameters and densities of dead wood are summarized in Table 12. 
 
Table 12.  Estimates of suitable diameters and densities of dead wood for the Fort St John TSA.  Shaded 
values indicate estimates that are little 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,  mammals >30 cm
b
 1 >17.5cm

c
 1 

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

Diameter is quadratic mean diameter which can be derived from VRI, and is slightly larger than arithmetic mean diameter. 
b
  Derived from Table 3; the values for nest and den trees are somewhat smaller than those recommended for the Omineca region 

by BC MoWLP (2005). 
c 
butt-end or random diameter from line intercept intended. 

 
To the extent possible these estimates are data based; most estimates of density are little more than 
reasoned guesses. Regional estimates of diameters of nest sites are available for only 26 of the regularly 
cavity-using species, and sample sizes from northeastern BC are small (Bunnell et al. 2009a:Table 3).  Of 
those 26 species, 8 appear to use nest trees with a mean diameter >23 cm dbh; 3 of these are ducks 
whose nesting is largely restricted to riparian areas, 2 are raptors (the barred owl is a habitat generalist; 
the American kestrel seeks open areas), and 3 are excavators (northern flicker, pileated woodpecker and 
yellow-belled sapsucker).  For a further 5 of the 26 regularly cavity-nesting birds, the mean diameter used 
is 20 cm or slightly less.   
 
In most areas, median diameters of nest sites selected are significantly less than the mean, because the 
few very large trees are selected  raise the mean above the median (Bunnell et al. 2002b).  Four of the 
cavity users present in the DFA (Table 4) also require logs – the pileated woodpecker forages on down 
wood; winter wren nests in upturned root wads and well rotted logs; marten and fisher rest and den in 
logs in more southerly forest types.  The category ‘larger bird species and mammals’  of Table 12 
includes only a few species of birds (e.g., opportunistic cavity nesters such as the great horned owl) and 
mammals exploiting cavities in trees and down wood, such as the bats, fisher and perhaps the marten.  
Review and interpretation is hampered by the limited data for boreal types.  What is clear is that in boreal 
forests species use smaller trees than has been documented in south temperate forests.  For example, 
the northern flying squirrel uses cavity trees averaging 32.1 cm in boreal forests, but 72.4 cm in more 
southerly forests (review of Bunnell et al. 2009a).  We expect 30 cm to accommodate most cavity using 
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mammals.  In southern forests, fisher and marten also rest and den in cavities within down wood of large 
diameter.  Data from northeastern BC indicate that these species do not den in down wood and reported 
resting sites are in debris piles or beside rather than within logs (e.g., Weir 2008).  Because they do not 
den in down wood, 17.5 cm appears adequate to accommodate these species.   Among fungi, lichens, 
bryophytes, and invertebrates greater richness is supported by logs of larger diameter, but currently there 
is no reason to expect that pieces >17.5 cm are limiting in terms of size.  However, a doubling of log 
diameter leads to a 51-65% increase in persistence of the log (Huggard and Kremsater 2008a), so larger 
logs will increase richness and persistence of non-vertebrate groups as well.   For assessing coarse-filter 
contributions, the estimates of appropriate diameters summarized in Table 12 appear adequate. 

 
Values in the table are intended to suggest values of habitat attributes at which at least 50% of the entire 
complement of the species group will be present.  All estimates of numbers in Table 12 are for 
effectiveness of small patches, and are plagued by the issue of scale.  They are not targets for every 
hectare, but provide guidance in evaluating the coarse filter when addressing the contributions of smaller 
patches, particularly those within the THLB.  The values permit two major evaluations: 1) fine-scale 
evaluation of guidelines for retention patches, and 2) large-scale evaluations of areas of suitable habitat. 
 
SFM plans usually address diameters of wildlife trees that will be retained, but treat down wood in terms 
of volume.  Unfortunately, volume is not a useful measure when evaluating potential impacts on 
biodiversity.  Current guidelines within the SFM plan for the TSA are:  

• Retain annually an average of least 6 snags and or live trees (>17.5 cm dbh) per ha on 
prescribed areas (this number to be phased in – 3 per ha in 2003/4, 4 in 2006 and 6 from 2006 
on.  

• Minimum average retention level over the DFA will be 46m
3
/ha (50% of average pre-harvest 

volume) on harvested blocks assessed between December 1 2003 and November 30, 2008.  Top 
diameter of CWD is >7.5 cm. 

 
The SFM plan notes importance of larger diameters, distribution, range of decay in the discussion of 
coarse woody debris. 
 
The density of snags or live trees retained appears adequate and exceeds the value intended to maintain 
50% of the full complement of cavity nesters (Table 12).  The minimum diameter, however, should be 
increased if all species are to be sustained.  For species seeking larger nest trees a density of 3 trees >23 
cm per ha appears necessary.  The greater density within the SFM plan has the advantage of providing 
foraging as well as nest sites.  Some ‘snags’ in the Fort St John TSA are created by high-topping, leaving 
stubs.  In is noteworthy that within northeastern BC, several 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.  These stubs are likely larger in diameter than some of those 
created by ‘high-topping’ but indicate the potential utility of the practice. 
 
Volume of down wood left on site relates poorly to vertebrates using or requiring down wood; non-
vertebrates also respond more directly to diameter than to volume (Bunnell et al. 2009a).  Volume 
estimates require diameter measures. The effectiveness of practices influencing down wood at sustaining 
biodiversity would be better estimated from the diameter measures, acknowledging estimates in Table 
12).  Dispersed logs are favourable to far more organisms than are piled logs, so some estimate of the 
portion of volume left dispersed would facilitate assessment of likely effectiveness.  
   
Suitable sizes of dying, dead and fallen wood also provide the lower age boundary of forest age classes 
that should be used in coarse filter analyses.  By evaluating quadratic mean diameter of major forest 
types by age class (see Bunnell et al. 2009a) we can determine lower boundaries that will provide 
suitable trees guided by values of Table 12.  We determined these boundaries to be >90 years for 
hardwoods and mixed wood and >140 years for conifers.  It was this form of analysis that led to the 
boundaries of habitat classes in Tables 1 through 10. 
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4.2  Reductions in amount of older age classes of forest 
In §3.2 we noted that the simplest measure of potential effectiveness in providing dying and dead wood is 
amounts of forest in older age classes with some consideration for patch size.  Age must be old enough 
to permit trees of the required size.  Suitable age boundaries were derived from consideration of the 
natural history of species present (§4.1). 
 
Both NHLB and THLB can contribute to older forests; the former will not be scheduled for harvest.  An 
overview of all older forest in the DFA, including the area of forest currently reserved from harvest (NHLB) 
for various reasons is summarized in Table 13.  Because of changes in species composition during early 
stages of succession, stands <31 years old are not assigned a forest type.  Amounts of older forest in the 
THLB will change as harvest progresses and with natural disturbance.  Amounts in the NHLB will change 
with natural disturbance and aging of younger stands currently in the NHLB.  The NHLB provides the 
most secure contribution to older age classes.  Therefore our basic assessment of adequacy of old forest 
in the long term focuses on the NHLB.   
 
Ignoring recently disturbed areas, the proportion of NHLB that is ‘old’ for the three major forest types is:  
31.4% conifer-leading, 28.6% hardwood-leading, and 40.3% mixed wood (Table 13).  These values for 
NHLB represent ‘minimal’ amounts of older forest; the THLB cannot all be harvested at once.   
 
Table 13.  Areas of different habitat types within the Fort St John TSA (ha) as of 2008.   
 

THLB Age (yrs) NHLB Age (yrs) 
Habitat Type 

0-30 31 to 90 >90 >90 All ages 

Recently disturbed 63537 NA NA NA NA 
Conifer-leading NA 353775 185215 234159 746891 
Hardwood-leading NA 119488 106851 54813 191980 
Mixed wood NA 82692 112561 50317 124914 

1
 Age class for conifers is 140 years plus.  

 
Harvesting will add to the natural disturbance regime.  The simplest index to historical disturbance, 
whether natural or by harvesting, is the current proportion of recently disturbed area.  Current proportions 
by major forested BEC are: BWBSmw1 – 7.7%, BWBSwk2 – 7.6%, BWBSmw2 – 3.2%, ESSFmv4 – 
1.1%, and SWBmk – 0.2%.  Figure 1 illustrates combined amounts of older forest in the THLB and NHLB 
by major forest type for these forested variants.  It is apparent that the proportion of NHLB generally 
follows the inverse order as the disturbance, from 29% in the BWBSmw1, to 57% and 69% in the SWBmk 
and ESSFmv4.  It also is apparent that hardwoods and mixed wood comprise a much larger proportion of 
the BWBS than either the ESSF or SWB.  This pattern most likely results from natural disturbance than 
from harvesting; harvesting in the area has not been or long duration and fire tends to encourage the 
continuation of hardwood cover (Bergeron et al. 1998). 
 
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 and 2 are exceptions and 
are 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 or SWB than in the BWBS.  
Third, given the smaller proportions of hardwood and mixed wood types evident in Figure 1, these types 
are the most likely to become limiting.  Given that many species, including species strongly associated 
with dying and dead wood, are strongly associated with hardwoods (Appendix 1, Table 10), trends in 
older hardwoods merit monitoring – they and mixed woods are most likely to become limiting. 
 
About 46% of older forest is within the NHLB (Table 13).  Among all five forest variants, 30% or more of 
the older forest is in NHLB in all but the BWBSmw2 (29%).  Relations of illustrated in Bunnell et al. 
(2009a:Figure 4) probably cannot be scaled up, but suggest a value of about 30% older forest to maintain 
the full complement of cavity nesters.  That value is derived from treatment units, or much smaller areas 
than are considered here.  However, it suggests that provided the NHLB is not concentrated in one 
portion of the tenure there is no shortage of forests of an age that will support species dependent on 
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dying or dead wood.  The fact that the TSA also employs retention within cutblocks increases the 
likelihood of sustaining species dependent on dead and dying wood.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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.   
 
The utility of data in Table 13 and Figure 1 will emerge as forest management continues.  Current 
amounts of older forest appear adequate and are significantly buffered by amounts in the NHLB.  The 
older THLB also contributes and is unlikely to be shifted to predominantly younger age classes so quickly 
that older stands are not recruited.  The practice of retention helps ensure that species dependent on 
older stands will remain well distributed.   Fort St John takes its targets for WTPs (Wildlife Tree Patches) 
or retention from the Land Use Planning Guide which sets targets for each Landscape Unit.  These are 
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based on disturbance regimes that no longer occur (Flannigan et al. 2005; Stocks et al. 1998; Xiao & 
Zhuang 2007).  WTPS are required only when more than 200 ha are harvested cumulatively within a 
Landscape Unit.  Targets for WTPs range from 3 to 8% by Landscape Unit.  Actual amounts of WTPs 
appear to be somewhat above targets, ranging from 8 to 12% by Landscape Unit.  Guidelines in the SFM 
plan ask for wildlife tree patches >0.25 ha and encourage biological anchor points and representation of 
stands within WTPs. 
 
A remaining issue is how is this total amount distributed – that is, are patch sizes adequate?  Forest 
practices create patches in three broad ways, by: 1) reserving forest in different sized blocks or patches 
within the NHLB, 2) creating future patch sizes by implementing cut blocks in the THLB (thereby also 
altering the size of pre-harvest patches), and 3) retaining patches of various sizes within cut blocks.  That 
is, both the non-harvestable land base (NHLB) and timber harvesting land base (THLB) can contribute to 
sustaining dead wood; the latter through various forms of retention.  Forest practices likely are not the 
greatest influence on patch size.  Fire often influences more area annually than does harvest and creates 
an unpredictable array of patches as it skips across a landscape.   The NHLB is unaffected by harvest. 
The current distribution of patch sizes within the NHLB is show in Figure 2. 
 
There is little unequivocal guidance on appropriate patch size, or how amounts of older forest should be 
distributed to best support biodiversity.  Science provides only broad guidelines for patch distribution 
within the NHLB and THLB: a range of patch sizes is preferable.  Estimates of the distribution of patch 
sizes in naturally disturbed areas reveals large differences among NDUs and provides general guidance 
to planning and operations.  These estimates provide a useful general ‘target’ indicating in which NDU x 
BEC unit combinations patch sizes are generally larger or smaller, but offer no further contribution to 
evaluating effectiveness.  Guidelines for retention patches within the THLB can be made more explicit 
than for larger blocks across the landscape.  For example, 1) retention patches will be large enough to 
permit retained trees >23 cm to die naturally and fall to the ground (this permits sustaining the full range 
of decay classes), and 2) where snags are retained as stubs, these also will be allowed to die, fall to the 
ground, and remain on site as logs.  
 
We examined the distribution of patch sizes using five size classes we considered biologically or socially 
meaningful.  The smallest size (<2 ha) is less applicable to the NHLB and is poorly represented there.  It 
was chosen specifically for the THLB on the basis of estimates for the smallest effective size for 
sustaining snags in retention patches within the THLB; it is no more than a reasoned estimate from 
coastal data.  Assuming a tree height of 30 m and a no-work zone of 1.5 times tree height the smallest 
patch sustaining a single tree is about 0.16 ha.  We suggest that the lower boundary for effective patches 
should be set at 0.25 ha,

4
 until further evaluated.  No patches less than 0.25 were tallied (in most 

instances these are GIS ‘slivers’).  The patch size class of 2-10 ha encompasses home range or territory 
size of many forest-dwelling species; 10 to 40 ha reflects a common regulatory constraint restricting size 
of cutblocks to 40 ha.  The sizes 40 to 100 ha and 100+ ha reflect two classes that clearly contain interior 
forest conditions, the latter contributing to even the most wide-ranging species.  Patch sizes within the 
NHLB in 2008 are summarized in Figure 2.   Figure 2 illustrates that in the absence of fire or other natural 
disturbance the area <31 years old decreases for all patch sizes, and areas >90 years old increases in all 
patch sizes as trees age.  We cannot predict the impact fire or other natural disturbances will have, but 
existing data suggest no negative trends.  It is apparent that hardwood and particularly mixed wood types 
occur in relatively small patches within the NHLB (Figure 2).  The NHLB also encompasses a large area 
in recently disturbed in larger patch sizes. 
 
 
 
 
 
 
 
 

                                                      
4
  This value is consistent with BC MoWLP (2005) for the Omineca Region, based on reasoned estimates from coastal research. 
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Figure 2.   Current patch sizes of areas within the NHLB for recently disturbed areas and older forest for 
the three major forest types in the Fort St John TSA (as of 2008).    
 
In the Fort St. John TSA, the pattern of patch size distribution differs between the NHLB and the THLB (cf 
Figures 2 and 3).  Generally, less area is found in larger patches in the THLB than in the NHLB.  A much 
smaller area of recently disturbed and conifer-leading is in patches >100 ha in the THLB.  Hardwood-
leading types show about the same total area in patches >100 ha in both NHLB and THLB; mixed wood 
currently shows more area of larger patches in the THLB.  Polygons are updated about every five years 
at each timber supply review.  Those updates will permit reanalysis of patch size distribution.  These 
should be conducted for both the NHLB and THLB.  Given the diversity of response among species 
dependent on older forest  there is no specific ‘target’ array for distribution, but it is important to avoid a 
long-term trend towards homogeneity in patch size – either all large or all small. 
 
SAS Group 5 species are those for which at least some literature suggests that habitat distribution (e.g., 
patch size) is more important than total amount.  Among Group 5 species only two require dying and 
dead wood – the marten and the fisher. We illustrate patch sizes of favoured evaluated patch size there 
appear to be no problems in the current patch size distribution for the golden-crowned kinglet, northern 
goshawk, spruce grouse, and marten.  Caribou are currently dealt with through regulation; we examined 
potential habitat for the fisher.  The only work in northeastern British Columbia conducted on the fisher 
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has been in the BWBS.  That does appear to be favourable habitat, possibly because it contains 
abundant large hardwoods required by the fisher as denning sites.  Much farther south the fisher uses old 
conifer habitat.  We considered patch sizes both old conifer and old mixed wood (Figure 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.  Current patch sizes of areas within the NHLB for recently disturbed areas and older forest for 
the three major forest types in the Fort St John TSA (as of 2008).    
 
Group 5 species (Table 8) are those for which at least some literature suggests that habitat distribution 
(e.g., patch size) is more important than total amount.  For Group 5 species there appear to be no 
problems in the current patch size distribution for the golden-crowned kinglet, northern goshawk, spruce 
grouse, and marten.  Caribou are currently dealt with through regulation; we examined potential habitat 
for the fisher.  The only work in northeastern British Columbia conducted on the fisher has been in the 
BWBS.  That does appear to be favourable habitat, possibly because it contains abundant large 
hardwoods required by the fisher as denning sites.  Much farther south the fisher uses old conifer habitat.  
We considered patch sizes both old conifer and old mixed wood (Figure 4). 
 
Findings are difficult to interpret because in northeastern BC there is no evidence that the fisher prefers 
large continuous tracts (e.g., Weir 2008).  It is apparent in Figure 4, that when analyses are restricted to 
what is believed to be the most favourable BEC subzone only a small portion of older conifer-leading 
forest in the THLB occurs in larger tracts.  The same is true for older mixed wood in both the NHLB and 
THLB.  The apparent preference for older conifer documented by literature from southern forest types 
may be a product of fisher there denning inside logs (they do not in northern forests) and seeking large 
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conifers for cavity sites (in the absence of hardwoods).  There is no lack of older conifer in the ESSF or 
SWB.  In short, we can state only that southern literature cannot be applied and that the scant boreal 
literature suggests no problem.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.   Patch-size distribution in favoured fisher habitat within the BWBS of the Fort St John TSA. 
 
 
4.3  Conversion of  hardwoods and mixed woods to conifer-leading types 
Older hardwood trees make two major contributions to sustaining biodiversity.  They provide substrate for 
a number of epiphyte species when living (e.g., Bunnell et al. 2009a:Tables 5 and 6) and dying and are 
preferred cavity sites for many species when rotten or dead (Bunnell et al. 2009a:Tables 3 and 4).  Dying 
and dead hardwoods thus make valuable contributions while standing.  Hardwoods make less significant 
contributions to down wood because once on the ground hardwood logs decay much faster than do 
conifer logs.  The issue of potentially ‘unmixing’ the mixed wood is addressed by Bunnell et al. (2009b) 
and is less significant to cavity nesters than to many songbirds.  For cavity nesters and epiphytes 
associated with dead and dying hardwood trees the issue is the total amount of hardwoods.  Patch size 
does not appear to be a factor for vertebrates because no species strongly associated with hardwood 
snags or down wood avoids edge, and many woodpecker species actually prefer edge.  Data from boreal 
forests in Fennoscandia indicate that some lichens, bryophytes and invertebrates specific to hardwoods 
experience negative edge effects, while some can be accommodated on single retained trees (references 
earlier). To ensure we accommodate potential sensitive species we recommend some larger patches of 
hardwoods be maintained.  The NHLB currently provides that security.  Data summarized (Figures 2 and 
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3) indicate that large patches of older hardwood-leading and mixed wood types comprise a relatively 
small area.  In the absence of data that permit projecting harvest or evaluating stand conversion, potential 
trends cannot be evaluated.  They do, however, merit monitoring. 
 
The degree of interspersion of hardwoods with conifers is recognized in three of the major forest types of 
the SFM plan: hardwoods, hardwood-leading mixed woods, and conifer-leading mixed woods.  Within its 
SFM plan Canfor adopted the Land Use Planning Guidelines to create ‘natural’ targets for species 
composition by Landscape Unit.  As noted earlier global warming appears to be shifting ‘natural’ targets 
by encouraging hardwoods.  Current survey data revealed fewer statistically significant associations with 
habitat type for birds when hardwood-leading and conifer-leading mixed wood were separated than when 
they were combined.  We present combined data here as hardwood leading and mixed wood.  These 
types encompass all stands present with a significant proportion of hardwoods.  Useful measures of 
coarse filter effectiveness are the total area and proportion of current hardwood-leading and mixed wood 
stands reserved from harvest, and the area of these stands in older stands with larger trees having 
decay.  Those are summarized in Table 13 and Figures 1 and 3.  Currently, about 192,000 ha of 
hardwood types and 125,000 ha of mixed wood types are designated non-harvestable and are within the 
NHLB (Table 13).  These areas represent portions of all forest >31 years within the NHLB of 18% and 
11.7%, respectively.  The proportion of these types that is older and within the NHLB is 28.6% for 
hardwoods and 40.3% for mixed wood (Table 13).  At the level of VRI, at which much of the coarse filter 
is evaluated, the hardwood presence is likely underestimated because small inclusions of hardwood are 
overlooked.   
 
The fact that the proportion of each broad forest type over the entire DFA is intended to remain similar to 
baselines (within 20% of composition at the time the SFM plan was written) provides some confidence 
that the various treatments of hardwood types ultimately will result in hardwoods of a variety of age 
classes over the landscape, thus providing suitable snags and down wood.  Current economic conditions 
hamper any projection.  Broadly, harvesting in 2008 and projected for 2009 is about 25% below historic 
levels.  Historic harvest has been about 1,070,500 m

3
 of conifer and 992,300 m

3
 of deciduous (hardwood) 

fibre.  That translates approximately into 4282 ha of conifer-leading and 3308 ha of deciduous-leading 
stands with a minor amount of mixed wood contributing to the total.  Most of the harvest is extracted from 
the BWBSmw1 and BWBSmw2. Simple implications are summarized in Table 14. 
 
Table 14.   Proportions (%) of conifer, hardwood and mixed wood as of 2008 in the BWBSmw1 and 
BWBSmw2 and approximate area cut annually under the current Annual Allowable Cut (all age classes 
>30 years combined). 
 

 Projected Annual Cut 

 
Current area (ha) Current % 

Area (ha) % 

Conifer 755361 52.9 4282 0.56 
Hardwood 386382 27.1 3308 0.86 
Mixed wood 285644 20.0 ?

a
  

a 
 The proportion of mixed wood contributing to the deciduous fibre cut, varies from year to year and is generally minor. 

 
Current Timber Supply Review information assumes that deciduous areas will come back to deciduous 
areas and so the target will be met unless an aggressive program of deciduous control is deliberately 
instituted.  Such control has not been contemplated.  If the assumption is correct, hardwood areas can be 
forecasted using simple spatial models. The current regeneration practice in the DFA is that pure 
deciduous or deciduous-leading mixed wood areas will be regenerated back to deciduous areas.  Mixed 
wood itself remains a challenge.  The intent is to increase the number of mixed wood stands harvested 
that contain good quality white spruce understory.  That is, to favour future white spruce .  That could lead 
to gradual stand conversion towards conifers.   Under the current AAC, the projected cut reveals no 
problems, but cannot address the issue of potential conversion of mixed wood to conifer-leading.  
Currently, there is no way to project the consequences because, 1) there are no well-developed mixed 
wood models for projecting either the most appropriate silvicultural practices or the consequences on 
species mix, and 2) the lower boundaries for the proportion of hardwoods and conifers in a mixed wood 
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stand that conifer the mixed wood enhancement of bird species richness are unknown (one way to move 
towards this by current monitoring is suggested in §5.3).   
 
Patch size appears less important in hardwoods and mixed woods than in conifers; the more significant 
issue is the projected total area, but the actual trajectory of mixed wood should be monitored.  To some 
extent, there is a natural buffer beyond hardwoods ability to regenerate rapidly – hardwoods are likely to 
make particularly disproportionate contributions even where conifers are dominant, so large amounts of 
hardwoods are not required (Bunnell et al. 2009b).  In summary, trends in amounts of hardwoods and 
mixed woods should be monitored; currently it is there is no evidence of conversion of hardwoods and 
mixed woods to conifer.  
 
4.4  Gaps in the decay stage distribution 
Whereas vertebrates typically seek a relative narrow range of decay, non-vertebrates exploit all stages of 
decay and their continued presence appears dependent on provision of all stages of decay.  Retention 
patches where trees are left to die a natural death help to sustain decay stages in harvested areas.  A 
broader picture across the entire tenure is attained by examining the age structure of the three major 
forest types.  Current and projected age-class distribution is summarized in Figure 5.  The lack of natural 
disturbance in the projections means that the projected total area in ages >30 years is somewhat 
overestimated because 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 about 100 years are beginning to break up and be replaced by 
younger stands (Stelfox et al. 1995).  Despite these limitations two points are apparent in Figure 5: 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 >120 years will become increasingly dominated by conifers.   

 
4.5   Poor distribution of dead wood 
Consideration of distribution immediately confronts the scale problem.  Current literature permits only the 
broadest generalizations.  Values of Table 12 apply to areas of about 2 to 10 ha (e.g., retention patches); 
their utility beyond that is suspect.  At a larger scale, however, the large amounts of NHLB (Table 12) 
provide a useful buffer against the lack of detailed knowledge.   Dispersed distribution of cavity sites and 
subsequent down wood provided by ‘stubbing’ or ‘high topping’ is relatively common within the TSA.  The 
contribution of stubbing is poorly documented.  Present data suggest that the major potential problem is 
with the distribution of down wood.  Again, specific guidelines cannot be drawn from current literature 
(review of Bunnell et al. 2009a), but three generalities are apparent.  First, simply burning down wood 
ignores and eliminates its contribution to sustaining biodiversity.  Second, dispersed distribution of down 
wood is of much greater value to most non-vertebrates than are piles.  Third, piles of down wood rapidly 
lose their value over about 1 m in height.  These issues reflect practice and are not readily accessible to 
coarse filter analysis.  We make specific recommendations under monitoring (§5.3). 
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Figure 5.  Current and projected age distributions of the three major forest types – conifer-leading, 
hardwood-leading and mixed wood – in the Fort St John TSA.   
 
 
4.6  Key measures and cumulative affects   
The preceding discussion illustrates that relatively few measures are key to coarse-filter evaluation of the 
effectiveness of planning and practice at sustaining dying and dead wood, and that these can have 
cumulative effects.  Table 15 summarizes key measures, their modifiers for particular forest types and the 
major practices that can influence them.  The practices are the ‘levers’ managers can use to modify 
trends that are undesirable.   There are two major limitations to evaluating effectiveness at the level of the 
coarse filter.  The first is the omission of natural disturbance from the projections of future conditions.   
The ability to project disturbance accurately has become particularly challenging in the face of climate 
change.  A second limitation is the absence of fine-filter corroboration or data from organisms intended to 
be sustained (in this case by dying and dead wood).  We used data from organisms occurring within the 
DFA to quantify modifiers, such as appropriate diameters.  To provide greater confidence to the analysis, 
effectiveness monitoring would include species believed to be particularly susceptible to changes in the 
way dying and dead wood are sustained (see §5.3 Effectiveness monitoring).   Susceptible species and 
other monitoring efforts should be selected to assess impacts of any trends that coarse-filter analysis 
suggests are negative (see Table 16). 
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Table 15.  Key measures for coarse filter analysis of the provision of dying and dead wood, their 
modifiers and practices influencing them. 
 
Measure Modifiers Planning and practices 

 
Amount of older  

 
Diameter at age 

 
Natural NHLB 

age classes (ha) Patch size All reserves (WTPs, OGMAs, 
etc) 
Size of retention patches  

   
Amounts of older hardwood- 
and mixed wood (ha) 

Diameter at age As above, plus: 
silvicultural conversion of 
hardwoods to conifer 

   
Post-harvest debris Diameter (cm) 

Distribution 
Utilization and waste mgmnt. 
Piling or not 

   
Contributions of retention Diameter (cm) 

Number (snags, logs) 
Retention guidelines 

 Patch size (ha)  

   
   
Variables used to index the suitability of provision of dead wood influence each other.  Amount of area 
reserved from harvest (NHLB) and uninfluenced by current practice influences the need for provision of 
dying and dead wood within the THLB.  Measures of tree size and decay influence the suitability of areas 
reserved from harvest.  All variables change with time – e.g., distribution of patch sizes with harvesting, 
tree or log diameter and decay state with age.  In Table 16 we have summarized the affect of key 
individual features so that potential cumulative interactions can be exposed.  We use two time frames: 
short-term (20 years; the extent of detailed forward planning) and potential permanent reduction 
(permanent reduction results when the effect of the practice appears permanent in the area where it is 
applied).   
 
Table 16.  Apparent trends in key variables determining effectiveness of dying and dead wood in 
sustaining biodiversity for TFL 48. (CL = conifer-leading; HL = hardwood-leading, MW = mixed wood.  

The most troubling trends are ↓. Practices governing trend are noted.   
 

Apparent trend  
Variable  Short term Permanent 

 
Practices 

Area old CL ↔ ↔ Harvest; retention guidelines 
Area old HL & MW ↓

2 ↓2 Harvest; retention guidelines 
 ↔ ↔ Conversion to conifer; veg. Manage. 
Patch size old CL ↔ ↔ Harvest 

Patch size old HL & MW ↓ ↓ Conversion to conifer 

Tree Ø CL ↓ ↓ Retention guidelines
1
 

Tree Ø HL & MW ↓ ↓ Retention guidelines 

Log Ø CL ↓ ↓ Waste management 

Log Ø HL & MW ↔ ↔ Retention guidelines 

Decay range CL ↓ ↓ Waste management 

Decay range HL & MW ↔ ↔ Waste management 
1
  Retained trees are assumed to die on site and become down wood.  

2
 The potential decline refers only to mixed wood. 

 
Table 16 summarizes several negative trends that, when combined, will produce cumulative effects.  The 
area of older forest of any forest type is expected to decline when harvest is newly introduced to a region, 
modified primarily by retention guidelines.  Accurate projection is obscured by changing rates of natural 
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disturbance.  Late seral targets are derived from natural disturbance and current trends in total amounts 
of old forest are not troubling provided other negative trends are modified.  Not all trends need to be 
dangerously or permanently downward.  Simple modifications to retention guidelines and to waste 
management would do much to ameliorate trends to the point where they no longer represent a threat 
(e.g., increase the diameter of retained trees from 17.5 to 23 cm).  Harvest scheduling should be 
reviewed to assess whether the current rate of harvest of old mixed wood can be reduced.  At the least, 
the apparent decline in old mixed wood cover should be monitored.  The apparent downward trend in 
patch size of hardwood-leading and mixed wood types in some variants also is a candidate for monitoring 
There appear to be few organisms dependent on large patches of these forests types, but total amount is 
important. 
 
There also are cumulative effects that are not a product of forestry.  The area denuded by oil and gas will 
impact availability of older forest types.  That area denuded is tracked in SFMP.  There is no apparent 
reason to assume that oil and gas activities will disproportionately affect old stands, but in some cases 
removal of forest cover is permanent.   More importantly, the area experiencing natural fires already is 
increasing and will continue to grow.  More frequent fires are likely to encourage hardwood cover (e.g., 
Bergeron et al. 1998).   

 
 
5  Summary     
We summarize major findings and recommendations regarding practice and monitoring derived from 
these findings. 
 
5.1  Major findings 
The coarse filter evaluation is meant to evaluate effectiveness of planning and practices intended to 
sustain biodiversity.  In several instances (e.g., appropriate patch size, targets for late-seral forest) 
effectiveness cannot be evaluated against data collected on site, but must be assessed on the basis of 
literature or natural baselines.  The evaluation is thus a combination of specific findings that can be 
supported from data collected on site and relevant literature.  
 

• The coarse-filter approaches of the SFM plan for the Fort St John TSA appear well reasoned and 
well integrated, and will act to supply dead wood with favourable attributes into the future.  Some 
‘thresholds’ necessary to guide coarse-filter evaluation were derived from local data and relevant 
literature (Table 12).  In a few instances these differ from current guidelines within the SFM plan.  
Those findings suggest changes to guidelines and to practice. 

 

• Most negative trends of Table 16 are easily ameliorated (e.g., by altering retention guidelines).  
Others are of less immediate concern, so are candidates for monitoring.  For example, analyses 
suggest no current shortfall in amounts of older conifer or hardwood, but reveal potential 
reduction in older mixed wood forest.  The longer term trends in all forest types should be 
monitored.   

 

• Targets should be evaluated through effectiveness monitoring.  The current trend to more 
wildfires in boreal forests suggests that targets based on historical natural disturbance regimes 
are no longer ‘natural’ and possibly unattainable. 

 

• Data from elsewhere for lichens, bryophytes and insects suggest that dispersed retention of down 
wood is more favourable than retention in piles.   

 
5.2  Recommendations for practice 
Tables 15 and 16 suggest four improvements to current practice.  
 

1. In retention patches <10 ha, guidelines for retained wildlife trees should be tree sizes >23 cm 
dbh, and patchwise densities of 3 per ha.  Greater densities of small snags also should be 
retained.  
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2. Anchor points for retention should acknowledge potential limitations (e.g., older mixed wood, 
hardwoods >23 cm dbh; conifer trees >30 cm dbh). 

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

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

     
5.3  Recommendations for monitoring 

Recommendations are summarized separately for implementation and effectiveness monitoring. 

Implementation monitoring 
Implementation monitoring should focus on areas where direct or cumulative effects currently appear 
negative (Table 16). It should be directly linked to practices that offer opportunity for improvement.  Note 
that in some instances it is important that implementation monitoring be initiated before effectiveness 
monitoring because implementation monitoring can determine whether effectiveness monitoring is 
required.  We have estimated priorities for specific habitat attributes (VH = very high; H = high; M = 
moderate; L = low); issues following are ordered by priority.   
 
Retention:  Actual diameters of retained trees, including ‘high-topped’ stubs, should be assessed (the 
guideline >17.5 cm dbh may capture sufficient larger trees, but that is not documented; a range in 
diameters is appropriate but some should be >23 cm; VH priority).  Within the THLB the state (size, age, 
tree and log attributes, species composition, anchor points) of patches should be monitored periodically to 
assess trend in older blocks or patches across the landscape (H priority).  
Size: The lower boundary for effective patches should be kept at 0.25 ha,

5
 until further evaluated.   

Age:  Recommended targets for age are >90 (hardwoods) and >140 years (conifers).  Actual age should 
be estimated.  
Tree and log attributes:  Number, dbh, species and height should be measured for a sample of live trees 
and snags; number, diameter, decay state and length should be measured for logs. 
Anchor points:  Rationale for patch locations should be recorded.  Natural anchor points may be riparian 
boundaries, wetlands, appropriate wildlife trees, etc.  Minimum targets for wildlife trees should be 23 cm 
dbh for hardwoods and 30 cm for conifers.   The limits are particularly important when retained patches 
are small (<2 ha). Larger retention patches (>10 ha) need not target particular tree sizes, but can use age 
as a surrogate.  In these cases the age classes should be at least age class 5 for hardwood and mixed 
wood stands and age class 8 for conifer-leading stands.  Minimum densities of wildlife trees should be 
3/ha in patches less than 2 ha.  Actual conditions should be recorded.   
 
Species composition:  There are indications that the relative amounts of mixed wood stands could be 
locally reduced.  Historical proportions are unlikely to represent a critical limit, but are the only available 
natural target.  Hardwoods make a disproportionate contribution to sustaining biodiversity.  It is important 
that the area of hardwood-leading and mixed wood types, particularly late seral classes be tracked over 
time to ensure there is no strong, harvest-driven trend away from present proportions.  Amounts in both 
NHLB and TFLB should be tracked (VH priority). 
 
Late seral targets:  Status relative to current targets should be assessed every 5 years for the three broad 
forest types in both the NHLB and THLB (possibly 4 if it proves useful to distinguish hardwood- and 
conifer-leading mixed wood).  Recommended lower boundaries for late seral are >90 years for 
hardwoods and mixed woods and >140 years for conifers.  For species associated with dead and dying 
wood late seral is more important than early seral.  Targets could change if climate change significantly 
increases the incidence of forest fire.  Trends in late seral hardwoods and mixed wood are of most 
concern (H priority).   
 
Riparian:  The degree to which conifer stems are retained around small streams, particularly in areas 
likely to be inhabited by bull trout merits monitoring.  Several cavity-using species seek large hardwoods 

                                                      
5
  This value is consistent with BC MoWLP (2005) for the Omineca Region. 
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in riparian areas.  The degree to which larger hardwoods (and shrubs) are retained in the riparian 
management zone should be assessed  (H priority). 
 
Coarse woody debris: Natural levels of coarse woody debris are rarely helpful in creating targets because 
they are so variable; nor does volume provide a useful measure of contribution to biodiversity.  Amounts 
and distribution of pieces left behind and unburned can be informative if butt-end diameter (or random 
from line intercept) is measured on an adequate sample.  Some sampling of length also is informative.  
Total area from which all wood >17.5 cm in diameter is removed should be recorded, as should the 
relative proportion of debris left scattered and piled.  Height of unburned piles should be estimated.  Little 
advantage is gained beyond 1 m in height (H priority).   
  
Late seral patch sizes:  Status should be assessed every 5 years when polygons are updated for TSR 
review.  Trends in size of older forest patches should be tracked by forest type within BEC variant for both 
the NHLB and THLB.  Two trends are undesirable: 1) a long-term tendency towards homogeneity in patch 
size, 2) a long-term (>10 year) decline in mean size of patches with appropriate attributes (age, tree size).  
Total mounts of late seral are expected to decline in the near term as harvest is re-introduced (M 
priority). 
 

Effectiveness monitoring  
Effectiveness for biodiversity can only be assessed credibly in terms of organisms themselves.  While 
those data accumulate, effectiveness can be inferred.  Note that portions of implementation monitoring 
inform effectiveness monitoring.  Major management ‘levers’ that can be used to counter unfavourable 
trends are summarized in Table 15.  We have estimated priorities for specific attributes (VH = very high; 
H = high; M = moderate; L = low).   
 
Mixed wood:   Currently, boundaries of amounts of hardwoods or conifers that confer the mixed wood 
advantage to species richness are unknown.  The most cost-effective way of estimating them is to 
acquire simple measures from existing BBS stations (% hardwoods, simple indices of shrub abundance 
based on height and % cover classes)

6
.  Assessment can be informed by relating the abundance of 

species closely related to hardwoods (e.g., American redstart, Hammond’s flycatcher, least flycatcher, 
magnolia warbler, rose-breasted grosbeak and warbling vireo) to the proportion of hardwoods present.   
This is assigned VH priority because it will help guide the priority with which the potentially declining 
trend in amounts of older mixed wood should be addressed.  The major management ‘levers’ are 
retention guidelines and possibly vegetation management.  
 
Retention:  It is likely that stubbed areas and retention patches will support different groups of cavity 
nesters as well as other species.  Density values of Table 12 were derived from areas to the south and 
may not apply closely in boreal forests.   For dispersed retention of high-topped stubs, use should be 
documented (VH priority); over the longer term, duration of snags and their continued use should be 
documented (M priority, but requires initial base line data).  For patchwise retention, the relative 
proportions of patches by broad forest types are informative.  Relevant variables for assessing retention 
are noted under implementation monitoring.  In the near term, effectiveness can be evaluated in terms of 
the target diameters and ages noted, especially when late-seral relations below are documented (VH 
priority).  Longer-term, more credible evaluations require assessment of patches for suites of organisms 
responsive to dead and dying wood (H priority).  See organisms below.  Data would be strengthened by 
the inclusion of nest-tree diameters when nests are found to challenge the diameter limits currently 
extracted from sparse data.  Evaluation could lead to refinement of retention guidelines.   
 
Organisms:  Response of organisms is the most credible, and ultimately a necessary measure of 
effectiveness.  Candidate organisms for the Fort St John TSA are listed with priorities derived from review 
of current data and the literature (portions are VH priority).  Different candidate groups are assigned the 
priorities of the management issues noted.  Focus is on a suite of species to attain an aggregate 
response less susceptible to vagaries of individual species.  Ideally the monitoring would be periodic with 

                                                      
6
  There is a documented trade-off between percent hardwoods and shrub abundance. 
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the aggregate number of observations for that group compared to the mean over the initial monitoring 
period; a 30% decline merits further examination.  However, it is unclear that 3-years of base line 
monitoring is sufficient.  That is particularly true for cavity nesters. 
Cavity nesters – these should be divided into two groups: largely hardwood dependent and largely conifer 
dependent (Table 10).  For example, American three-toed woodpecker, boreal chickadee, brown creeper, 
and winter wren for conifers;

7
  black-capped chickadee, hairy woodpecker, northern flicker, red-breasted 

nuthatch and yellow-bellied sapsucker for hardwoods. Although suites are important, the sapsucker 
merits some individual attention because it is the keystone excavator in the region.  Initial efforts should 
focus on retention patches; larger retention patches will assist scaling up over the entire tenure (VH 
priority).  Forest interior plots may be necessary for the American three-toed and black-backed 
woodpeckers ( M priority). 
Old hardwood and mixed-wood suite – as well as cavity nesters associated with old hardwood types 
these include (American redstart, Hammond’s flycatcher, least flycatcher, magnolia warbler, rose-
breasted grosbeak and warbling vireo) and serve to confirm or reject the utility of older classes for 
monitoring.  Because they are surveyed more readily than cavity nesters they may prove a useful 
surrogate for older forest types, but will not reveal appropriate diameters.  Given that many are migratory, 
they should be monitored as a suite (H priority). 
Fisher – elsewhere the fisher is believed to be sensitive to the diameter of both standing trees and down 
wood.  Canfor contributes to a regional fisher study and results to date reveal use of old hardwoods for 
maternal dens and no use of down wood as denning sites.  H priority for literature review; L priority for 
further field study. 
Marten – data for marten were not collated for the region or boreal forests more generally.  That should 
be done before any study is initiated.  This is assigned M priority because the marten population on the 
nearby Rice property (TFL 48) has been studied, but could be anomalous. 
Old riparian suite – these species are not readily monitored by Breeding Bird Surveys (e.g., cavity-nesting 
ducks).  Implementation monitoring of riparian practices would indicate whether they ‘should be’ there, but 
that ultimately needs confirmation.  We have ranked this M priority because no problem is apparent and 
the surveys are specialized.  
Bryophytes and lichens – those dependent on down wood appear more likely to be threatened.  Tree 
species, diameter and decay state should be recorded during surveys of snags and down wood.  Initial 
efforts should focus on retention patches with adjacent ‘natural’ controls.  We ranked this M priority 
primarily because of the difficulty in finding qualified personnel.  
 
Late seral:  Apparent effectiveness of recommended age classes boundaries could be evaluated only for 
diameter of cavity trees sought by vertebrates in the area.  Data were sparse and it is not known whether 
they are effective for other organisms.  Forest interior plots should be used to assess projected 
effectiveness for cavity nesting birds (H priority) and for bryophytes and lichens (M priority).  See also 
organisms above.  Significant downward trends in older age classes can be ameliorated by increased 
retention. 
 
Coarse woody debris:  Collate estimates of use of down wood by marten and fisher in the study area or 
other boreal forest sites and relate to measures derived from implementation monitoring (H priority).   
Pursue an analogous approach for bryophytes and lichens relying on down wood (M priority).  Major 
management ‘levers’ are retention guidelines and waste management practices. 
 
 

6  Literature cited 
Bergeron, Y., Richard, P.J.H. , Carcaillet, C., Gauthier, S., Flannigan, M. and Prairie, Y.T. 1998. 

Variability in fire frequency and forest composition in Canada's southeastern boreal forest: a 
challenge for sustainable forest management. Conservation Ecology [online] 2(2): . Available 
from the Internet. URL: http://www.consecol.org/vol2/iss2/art6/ 

                                                      
7
  The Pacific-slope flycatcher could be included in this group.  It is an opportunistic cavity user but is relatively abundant and readily 

surveyed. 
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Appendix I.  Assigned monitoring group of vertebrate species likely breeding in Fort St John TSA  
(Species Accounting System).  
 

1 2 3

American Crow Corvus brachyrhynchos Y 6 6 6 2 1 com

American Robin Turdus migratorius Y 6 6 6 2 1 BWBSmw1 com

American Tree Sparrow Spizella arborea Y 6 6 6 2 1 trans

Black-billed Magpie Pica hudsonia Y 6 6 6 2 1 com

Brown-headed Cowbird Molothrus ater Y 6 6 5 2 1 com

Calliope Hummingbird Stellula calliope Y 5 4 5 3 1/H1,MW1 ucom

Chipping Sparrow Spizella passerina Y 6 6 5 2 1 com

Common Grackle Quiscalus quiscula Y 6 6 6 1 1/6mm ucom

Common Raven Corvus corax Y 6 6 5 2 1 com

Common Redpoll Carduelis flammea Y 6 4 5 2 1 com(w)

Dark-eyed Junco Junco hyemalis Y 6 6 5 2 1 com

Dusky Grouse Dendragapus obscurus Y 4 2 4 5 1/RD ucom

European Starling Sturnus vulgaris Y na na na 1/6mm ucom

Golden Eagle Aquila chrysaetos Y NaR 6 4 5 2 1/3w ucom

Gray Jay Perisoreus canadensis Y 6 6 6 2 1/C1,MW2 BWBSmw2 com

Great Horned Owl Bubo virginianus Y 6 6 6 2 1/H2, MW2 ucom

Hoary Redpoll Carduelis hornemanni Y 6 6 6 2 1 cas

Long-eared Owl Asio otus Y 6 4 5 2 1/3w ucom

Olive-sided Flycatcher Contopus cooperi Y 5 2 4 2 1/C2,C1 ucom

Pine Siskin Carduelis pinus Y 6 6 5 2 1/MW1 BWBSmw1 com

Red-tailed Hawk Buteo jamaicensis Y NaR 6 6 6 2 1 com

Rufous Hummingbird Selasphorus rufus Y 6 2 4 5 1 ucom

Spotted Sandpiper Actitis macularis Y 6 6 6 2 1 com

Townsend's Solitaire Myadestes townsendi Y 6 6 5 3 1 ucom

Vesper Sparrow Pooecetes gramineus Y 6 2 4 2 1 com

White-crowned Sparrow Zonotrichia leucophrys Y 6 6 6 2 1/RD ucom

Black Bear Ursus americanus Y NaR 6 6 6 2 1 com

Bobcat Lynx rufus Y 6 6 4 2 1 cas

Bushy-tailed Woodrat Neotoma cinerea Y 6 6 5 4 1 ucom

Canada Lynx Lynx canadensis Y NaR 4 6 5 2 1 ucom

Common Shrew Sorex cinereus Y 6 6 6 2 1 com

Coyote Canis latrans Y 6 6 6 2 1/6mm com

Deer Mouse Peromyscus maniculatus Y 6 6 6 2 1 com

Dusky Shrew Sorex monticolus Y 6 6 6 2 1 com

Heather Vole
1 Phenacomys intermedius NR 6 6 6 1 1 ucom

Golden-mantled Ground Squirrel Spermophilus lateralis Y 6 6 5 1 1/2:C2/6a ucom

Gray Wolf Canis lupus Y NaR 3 6 5 2 1 ucom

Grizzly Bear Ursus arctos B SC 3 2 2 2 1 cas

Least Chipmunk Neotamias minimus Y 3 4 4 1 1 ucom

Least Weasel Mustela nivalis Y 6 4 4 2 1 ucom

Long-tailed Vole Microtus longicaudus Y 6 6 6 4 1/RD cas

Long-tailed Weasel Mustela frenata Y 6 6 6 2 1 ucom

Common Name Species Name BEC
Relative 

Abundance
BC Status     CoSEWIC SAS        Group

Priority
Global Resps.

1:  Generalists - Birds

1:  Generalists - Mammals



41 
 

1 2 3

Mountain Lion Puma concolor Y 6 6 5 2 1 cas

Northern Bog Lemming Synaptomys borealis Y 5 4 5 2 1/6a cas

Porcupine Erethizon dorsatum Y 6 2 4 2 1 ucom

Pygmy shrew Sorex hoyi Y 6 6 6 3 1/3w cas

Red Fox Vulpes vulpes Y 6 6 6 2 1/open com

Short-tailed weasel Mustela erminea Y 6 6 6 2 1 com

Southern Red-backed Vole Clethrionomys gapperi Y 6 4 4 2 1 com

Striped Skunk Mephitis mephitis Y 6 6 6 2 1 ucom

Western Jumping Mouse Zapus princeps Y 6 6 6 2 1/2:RD/3w,r ucom

Wolverine Gulo gulo NA SC 3 4 4 2 1 ucom

American Redstart Setophaga ruticilla Y 6 6 6 2 2:H1,MW2  BWBSmw1 com

Bald Eagle Haliaeetus leucocephalus Y NaR 6 6 6 4 2:C2 ucom

Baltimore Oriole Icterus galbula Y 6 4 5 1 2:H,R ucom

Bay-breasted Warbler Dendroica castanea R 4 6 2 1 2:H ucom

Black-and-white Warbler Mniotilta varia Y 6 4 5 1 2:NT,H1,R ucom

Blackpoll Warbler Dendroica striata Y 6 6 6 2 2:NH,C1 ucom

Black-throated Green Warbler Dendroica virens B 6 2 3 1 2:H2,MW2 BWBSmw1 ucom

Blue-headed Vireo Vireo cassinii Y 6 4 5 3 2:MW2,H2 ucom

Bohemian Waxwing Bombycilla garrulus Y 6 6 6 2 2:R ucom

Broad-winged Hawk Buteo platypterus B 6 6 4 0 2:H ucom

Cape May Warbler Dendroica tigrina R 6 6 2 1 2:NV,MW cas

Evening Grosbeak Coccothraustes vespertinus Y 6 2 4 2 2:H2,MW2 ucom

Great Gray Owl Strix nebulosa Y NaR 6 4 5 2 2:C cas

Hammond's Flycatcher Empidonax hammondii Y 6 6 6 4 2:C1,C2 cas

Hermit Thrush Catharus guttatus Y 6 6 6 2 2:H1,NT com

Least Flycatcher Empidonax minimus Y 6 6 6 2 2:H1,H2 BWBSmw1 com

Magnolia Warbler Dendroica magnolia Y 6 6 6 2 2:MW1,H2 BWBSmw1 ucom

Merlin Falco columbarius Y NaR 6 6 6 2 2:MW2 ucom

Northern Hawk Owl Surnia ulula Y NaR 6 6 5 2 2:C2/3c,w ucom

Ovenbird Seiurus aurocapillus Y 6 4 5 1 2:H1,H2 BWBSmw1 com

Pacific-slope Flycatcher Empidonax difficilis Y 4 2 4 4 2:H1, MW2 cas

Philadelphia Vireo Vireo philadelphicus B 6 2 4 1 2:H2,RD ucom

Pine Grosbeak Pinicola enucleator Y 6 6 6 2 2: C ucom

Purple Finch Carpodacus purpureus Y 6 2 4 2 2:C2 ucom

Red Crossbill Loxia curvirostra Y 6 2 4 2 2:C2 ucom

Rose-breasted Grosbeak Pheucticus ludovicianus Y 6 6 5 1 2:H2,H1 BWBSmw1 com

Ruby-crowned Kinglet Regulus calendula Y 6 6 6 2 2:C1,C2 BWBSmw2 com

Ruffed Grouse Bonasa umbellus Y 4 2 4 2 3dw/2:H1,MW1 com

Sharp-shinned Hawk Accipiter striatus Y NaR 6 6 6 2 2:all ucom

Steller's Jay Cyanocitta stelleri Y 6 6 6 3 2:C cas

Townsend's Warbler Dendroica townsendi Y 6 6 6 5 2:MW1,C1 ucom

Varied Thrush Ixoreus naevius Y 6 6 6 4 2:C2.C1 ESSFmv4 com

Warbling Vireo Vireo gilvus Y 6 6 6 2 2:H1,MW1 com

Western Tanager Piranga ludoviciana Y 6 6 6 3 2:H2,MW1 BWBSmw1 ucom

Western Wood-Pewee Contopus sordidulus Y 6 2 4 2 2:all BWBSmw1 com

White-winged Crossbill Loxia leucoptera Y 6 6 6 2 2:C2,MW1 BWBSmw2 ucom

Global Resps. SAS        Group BEC
Relative 

Abundance
Species Name BC Status     CoSEWIC

Priority
Common Name

2:  Forest type - Birds 



42 
 

1 2 3

Yellow-rumped Warbler Dendroica coronata Y 6 6 5 2 2:C2,C1 com

Hoary Bat Lasiurus cinereus 6 2 4 2 2:C2,C1 ca

Northern Flying Squirrel Glaucomys sabrinus Y 6 6 5 2 2: MW2,C2/3c ucom

Red Squirrel Tamiasciurus hudsonicus Y 6 6 5 2 2:C1,C2/3c com

American Kestrel Falco sparverius Y 6 2 4 2 3c/open com

American Three-toed Woodpecker Picoides dorsalis Y 6 6 6 2 3c/C2,MW2 ucom

Barred Owl Strix varia Y 6 6 6 2 3c/1 ucom

Barrow's Goldeneye Bucephala islandica Y 4 1 3 5 to 6 3c/R com

Black-backed Woodpecker Picoides arcticus Y 6 6 6 2 3c/C2 ucom

Black-capped Chickadee Poecile atricapilla Y 6 6 5 2 3c/H1,MW1 BWBSmw1 ucom

Boreal Chickadee Poecile hudsonica Y 5 6 6 2 3:c/MW2,C1 ucom

Boreal Owl Aegolius funereus Y NaR 6 3 4 2 3c/H2,MW2 ucom

Brown Creeper Certhia americana Y 4 1 3 2 3c/C1,MW1 ucom

Bufflehead Bucephala albeola Y 6 6 6 2 3c/R com

Chestnut-backed Chickadee Poecile rufescens Y 4 2 4 5 3c cas

Common Goldeneye Bucephala clangula Y NaR 6 1 3 2 3c/R com

Common Merganser Mergus merganser Y 6 6 5 2 3c/R ucom

Downy Woodpecker Picoides pubescens Y 6 6 5 2 3c/H2,H1 ucom

Hairy Woodpecker Picoides villosus Y 6 6 5 2 3c/H2,MW2 ucom

Hooded Merganser Lophodytes cucullatus Y 6 6 6 2 3c,w ucom

House Wren Troglodytes aedon Y 6 6 5 2 3c/H com

Mountain Bluebird Sialia currucoides Y 6 4 5 2 3c/NT.NV ucom

Mountain Chickadee Poecile gambeli Y 6 6 6 3 3c/C cas

Northern Flicker Colaptes auratus Y 6 6 6 2 3c/H,MW2 com

Northern Pygmy Owl Glaucidium gnoma NAR 5 1 3 3 3c/C2 cas

Northern Saw-whet Owl Aegolius acadicus Y 6 6 6 2 3c/C2,MW2 ucom

Pileated Woodpecker Dryocopus pileatus Y 6 3 4 2 3c,dw/MW ucom

Red-breasted Nuthatch Sitta canadensis Y 6 6 6 2 3c/MW com

Tree Swallow Tachycineta bicolor Y 6 2 4 2 3c/C com

Vaux's Swift Chaetura vauxi Y 4 2 4 4 3c/R/6mm cas

Violet-green Swallow Tachycineta thalassina Y 6 6 5 2 3c/C,open cas

White-breasted Nuthatch Sitta carolinensis Y 6 4 5 2 3c/H2,MW2 cas

Winter Wren Troglodytes troglodytes Y 6 6 6 2 3c,dw/C2,MW1 ESSFmv4 com

Yellow-bellied Sapsucker Sphyrapicus varius Y 6 6 6 2 3c/MW1,H2 BWBSmw1 com

Big Brown Bat Eptesicus fuscus 6 6 6 2 3c/H2,MW2 cas

California Myotis Myotis californicus 5 2 4 3 3c/C2 cas

Little Brown Myotis Myotis lucifugus Y 6 6 5 2 3c/H2,MW2 cas

Long-eared myotis Myotis evotis 5 2 4 3 3c/C2 cas

Long-legged Myotis Myotis volans 5 2 4 3 3c/C2 cas

Northern Myotis Myotis septentrionalis 5 2 4 1 3c/H2,MW2 cas

Silver-haired bat Lasionycteris noctivagans 6 2 4 2 3c/H2,C2 cas

Global Resps. SAS        Group BEC
Relative 

Abundance
Species Name BC Status     CoSEWIC

Priority

3c:  Cavity sites - Mammals

2:  Forest type - Mammals

3c:  Cavity sites - Birds

Common Name
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1 2 3

Alder Flycatcher Empidonax alnorum Y 6 6 6 2 3u/NT,R BWBSmw2 com

Canada Warbler Wilsonia canadensis B Th 4 2 3 1 3u/H2,MW2 BWBSmw1 ucom

Cedar Waxwing Bombycilla cedrorum Y 6 6 6 2 3u/NT,H1,R com

Common Yellowthroat Geothlypis trichas Y 5 6 6 2 3u,r,w/NT com

Connecticut Warbler Oporornis agilis R 3 6 2 0 3u/H1,H2 ucom

Dusky Flycatcher Empidonax oberholseri Y 6 4 5 2 3u/NT,C2 ucom

Fox Sparrow Passerella iliaca Y 5 6 6 2 3u/MW2/NT ucom

Lincoln's Sparrow Melospiza lincolnii Y 6 6 6 2 3u/NT,NV BWBSmw1 com

Macgillivray's Warbler Oporornis tolmiei Y 6 6 5 4 3u/RD, MW2 ucom

Mourning Warbler Oporornis philadelphia Y 6 2 4 2 3u/NT,RD com

Orange-crowned Warbler Vermivora celata Y 6 6 5 2  3u/NT,RD SWBmk com

Palm Warbler Dendroica palmarum Y 6 4 5 1 3u,w/NT,C1 cas

Red-eyed Vireo Vireo olivaceus Y 6 2 4 2 3u/H1,MW1 com

Song Sparrow Melospiza melodia Y 6 6 6 2 3u,w ucom

Swainson's Thrush Catharus ustulatus Y 6 2 4 2 3u/MW2/H2 BWBSmw1 com

Tennessee Warbler Vermivora peregrina Y 6 6 6 2 3u/H2, NT BWBSmw2 com

Veery Catharus fuscescens Y 4 2 4 2 3u,r,w/H  cas

White-throated Sparrow Zonotrichia albicollis Y 6 6 6 2 3u/NT,H2 BWBSmw1 com

Wilson's Warbler Wilsonia pusilla Y 5 2 4 3 3u/R,NT,C2 BWBSwk2 com

Yellow Warbler Dendroica petechia Y 6 2 4 2 3u/H1,NT com

Yellow-bellied Flycatcher Empidonax flaviventris Y 6 6 6 1 3u/NT,MW ucom

Elk Cervus canadensis Y 5 6 6 2 3u/1 com

Moose Alces alces Y 6 6 6 2 3u/1 com

Mule Deer Odocoileus hemionus Y 6 6 6 2 3u/1 com

Snowshoe Hare Lepus americanus Y 5 6 5 2 3u/1 com

White-tailed Deer Odocoileus virginianus Y 6 6 6 2 3u/1/6mm com

Boreal Chorus Frog Pseudacris maculata Y 6 3 4 1 3w ucom

Columbia Spotted Frog Rana luteiventris Y NaR 3 1 3 5 3w cas

Long-toed Salamander Ambystoma macrodactylum Y 4 6 5 4 3w cas

Western (Boreal) Toad Bufo boreas Y SC 3 2 4 4 3w ucom

Wood Frog Rana sylvatica Y SC 6 2 4 2 3w com

Common Garter Snake Thamnophis sirtalis Y 6 6 5 2 3w ucom

Western Garter Snake Thamnophis elegans Y 4 6 5 2 3w,r ucom

American Bittern Botaurus lentiginosus B NaR 5 2 3 2 3w cas

American Coot Fulica americana Y 6 6 6 2 3w ucom

American Dipper Cinclus mexicanus Y 6 6 6 3 3r cas

American Wigeon Anas americana Y 6 6 6 2 3w,r com

Belted Kingfisher Ceryle alcyon Y NaR 6 6 5 2 3w,r ucom

Black Tern Chlidonias niger Y 3 6 5 2 3w com

Blue-winged Teal Anas discors Y 6 6 5 2 3w com

Bonaparte's Gull Larus philadelphia Y 6 6 6 2 3w com

Relative 

Abundance

Priority
Global Resps. SAS        Group BECCommon Name Species Name BC Status     CoSEWIC

3w,r:  Riparian - Birds 

3u:  Understory - Birds

3u:  Understory - Mammals

3w,r:  Wetland and riparian
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1 2 3

Canada Goose Branta canadensis Y 6 6 6 2 3w,r com

Canvasback Aythya valisineria Y 6 2 4 2 3w com

Cinnamon Teal Anas cyanoptera Y 6 2 4 1 3w ucom

Common Loon Gavia immer Y 6 6 6 2 3r com

Eared Grebe Podiceps nigricollis Y 6 4 5 1 3w com

Eastern Kingbird Tyrannus tyrannus Y 6 6 6 2 3r,w ucom

Gadwall Anas strepera Y 6 6 6 1 3w com

Greater Yellowlegs Tringa melanoleuca Y 6 6 6 2 3w com

Green-winged Teal Anas crecca Y 6 6 5 2 3w com

Harlequin Duck Histrionicus histrionicus Y 4 1 3 3 3r ucom

Horned Grebe Podiceps auritus Y 4 6 5 4 3w com

Lesser Scaup Aythya affinis Y 6 2 4 2 3w com

Lesser Yellowlegs Tringa flavipes Y 6 6 6 2 3w com

Mallard Anas platyrhynchos Y 6 6 5 2 3w com

Marsh Wren Cistothorus palustris Y 5 6 6 2 3w com

Northern Harrier Circus cyaneus Y 6 6 6 2 3w/6mm com

Northern Pintail Anas acuta Y 6 6 5 2 3w com

Northern Shoveler Anas clypeata Y 6 4 5 2 3r com

Northern Waterthrush Seiurus noveboracensis Y 6 6 6 2 3r,w com

Osprey Pandion haliaetus Y 6 6 6 2 3r,w com

Pied-billed Grebe Podilymbus podiceps Y 6 2 4 1 3w,r ucom

Redhead Aythya americana Y NaR 6 2 4 1 3w ucom

Red-necked Grebe Podiceps grisegena Y 6 4 5 2 3w com

Red-winged Blackbird Agelaius phoeniceus Y 5 6 5 2 3w com

Ring-necked Duck Aythya collaris Y 6 6 6 2 3w com

Ruddy Duck Oxyura jamaicensis Y 6 6 6 2 3w com

Rusty Blackbird Euphagus carolinus Y 3 2 3 2 3w ucom

Solitary Sandpiper Tringa solitaria Y 6 6 6 2 3w/1 com

Sora Porzana carolina Y 5 6 6 2 3w com

Surf Scoter Melanitta perspicillata B 6 4 4 4 3r trans

Swamp Sparrow Melospiza georgiana Y SC 6 4 5 1 3w com

White-winged Scoter Melanitta fusca Y 6 6 6 2 3w ucom

Wilson's Phalarope Phalaropus tricolor Y 6 4 5 2 3w ucom

Wilson's (Common)Snipe Gallinago gallinago Y 6 6 5 2 3w,r com

Yellow Rail Coturnicops noveboracensis R 5 6 1 0 3w ucom

Yellow-headed Blackbird Xanthocephalus xanthocephalus Y 6 2 4 2 3w com

American Water Shrew Sorex palustris Y 6 6 6 2 3w ucom

Arctic Shrew Sorex arcticus Y 6 6 5 1 3w,r ucom

Beaver Castor canadensis Y 6 6 5 2 3w,r com

Neacrtic Brown Lemming Lemmus trimucronatus Y 6 6 6 2 3w ucom

Meadow Jumping Mouse Zapus hudsonius Y 5 6 5 3  sbp 3w,r/2:open,RD ucom

Mink Mustela vison Y 6 6 6 2 3w,r ucom

Muskrat Ondatra zibethicus Y 6 6 6 2 3w,r com

Northern River Otter Lontra canadensis Y  6 4 5 2 3r ucom

Common Name Species Name BC Status     CoSEWIC
Priority

Global Resps. SAS        Group BEC
Relative 

Abundance

3w,r:  Riparian - Mammals
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Le Conte's Sparrow Ammodramus leconteii B 5 4 4 1 4 ucom

Mountain Goat Oreamnos americanus Y 4 1 3 5 to 6 4 com

Nelson's Sharp-tailed Sparrow Ammodramus nelsoni R 6 6 2 1 4/3w ucom

Peregrine Falcon Falco peregrinus anatum R Th 5 6 2 2 4/6cl cas

Sandhill Crane Grus canadensis B 6 2 3 2 4 ucom

Sharp-tailed Grouse Tympanuchus phasianellus Y NaR 3 2 4 2 4/3u ucom

Short-eared Owl Asio flammeus B SC 6 2 3 2 4/6mm ucom

Thinhorn Sheep Ovis dalli Y 5 2 4 4 4 ucom

Trumpeter Swan Cygnus buccinator Y 5 6 5 5 4/3r ucom

Golden-crowned Kinglet Regulus satrapa Y 4 6 5 2 5/MW2,C2 BWBSmw1 ucom

Northern Goshawk Accipiter gentilis Y 6 3 4 2 5/C1,C2 ucom

Spruce Grouse Falcipennis canadensis Y 6 6 6 2 5/C1,MW2 com

Anerican Marten Martes americana Y 6 2 4 2 5/C2,H2/3dw com

Fisher Martes pennanti B 4 6 2 2 5/H2/C2/3dw ucom

Caribou Rangifer tarandus 4 2 3 2 5/C2 ucom

American Pipit Anthus spinoletta Y 6 6 6 2 6a com

Bank Swallow Riparia riparia Y 5 6 5 2 6 ucom

Barn Swallow Hirundo rustica Y 6 2 3 2 6mm com

Blue Jay Cyanocitta cristata Y 6 6 5 1 6mm/3s ucom

Brewer's Blackbird Euphagus cyanocephalus  Y 6 6 5 2 6mm com

Clay-colored Sparrow Spizella pallida Y 6 4 5 2 6mm/3s com

Cliff Swallow Petrochelidon pyrrhonota Y 6 2 4 2 6mm com

Common Nighthawk Chordeiles minor Y T 6 2 4 2 6gr,mm/2:RD ucom

Eastern Phoebe Sayornis phoebe Y 6 4 5 1 6mm ucom

Golden-crowned Sparrow Zonotrichia atricapilla Y 6 6 6 3 6a/2:RD ucom

Gray-crowned Rosy Finch Leucosticte tephrocotis Y 6 6 6 3 6a ucom

Herring Gull Larus argentatus Y 6 6 5 2 6isl ucom

Horned Lark Eremophila alpestris Y strigata E 6 6 6 2 6mm ucom

Killdeer Charadrius vociferus Y 6 2 4 2 6mm com

Northern Rough-winged Swallow Stelgidopteryx serripennis Y 6 2 4 2 6mm ucom

Northern Shrike Lanius excubitor Y 6 4 5 2 6mm/3s ucom

Rock Ptarmigan Lagopus muta Y 6 6 6 2 6a cas

Savannah Sparrow Passerculus sandwichensis Y 6 6 6 2 6gr com

Snow Bunting Plectrophenax nivalis Y 6 4 5 2 6mm ucom

Snowy Owl Nyctea scandiaca Y NaR 6 4 4 2 6mm ucom

Swainson's Hawk Buteo swainsoni R 6 6 2 1 6gr,mm/2:all trans

Upland Sandpiper Bartramia longicauda R 4 6 2 0 6gr,a ucom

Western Meadowlark Sturnella neglecta Y 6 2 4 2 6gr,mm cas

White-tailed Ptarmigan Lagopus leucura Y 2 4 4 5 6a Ucom

Willow Ptarmigan Lagopus lagopus Y 6 6 6 2 6a Ucom

SAS        Group BEC
Relative 

Abundance
BC Status     CoSEWIC

Priority
Global Resps.

5:  Distribution
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Bison Bos bison R Th 3 2 3 1 6gr,mm cas

Hoary Marmot Marmota caligata Y 6 6 5 4 6a cas

Meadow Vole Microtus pennsylvanicus Y 6 6 6 2 6gr,mm com

Woodchuck Marmota monax Y 6 6 6 1 6mm/2:RD com

BEC
Relative 

Abundance
Common Name Species Name BC Status     CoSEWIC

Priority
Global Resps. SAS        Group

1
 Some authorities recognize 2 species. 

6:  Non-forested - Mammals

 


